Supplementary File 1. A systematic review of the use of adjuvanted trivalent inactivated vaccine

in the elderly

The objective of the present review was to provide an up-to-date summary of the immunogenicity, effectiveness and

safety of the adjuvanted trivalent influenza vaccine (aTIV) in the elderly population.

Methods

Study outcomes and endpoints. The study objective was conceptualized by means of the PICOS (patients,
intervention, comparator, outcomes and study design) tool and was formulated as follows:

- P:subjects aged 265 years (henceforth referred to as “elderly”);

- [I: active immunization with aTIV;

- C:any other seasonal influenza vaccine or non-vaccination/non-influenza vaccine;

- O:various (see below);

- S: randomised controlled trails (RCTs); cohort and case-control observational studies and their variations;

previously published systematic reviews and/or meta-analyses.

A variety of study outcomes were considered; the outcomes were conceptually divided into five groups:

- Absolute (i.e. versus non-vaccination or non-influenza vaccine) immunogenicity of aTIV;

- Relative (i.e. versus any active comparator) immunogenicity of aTIV;

- Absolute (i.e. versus non-vaccination or non-influenza vaccine) efficacy and effectiveness of aTIV;

- Relative (i.e. versus active comparator) efficacy and effectiveness of aTlV;

- Frequency of adverse events following immunization with aTIV.
Relative measures considered only the influenza vaccines currently available in Italy, i.e. unadjuvanted trivalent (TIV)
and quadrivalent (QIV) influenza vaccines."
Previously published systematic reviews and/or meta-analyses and primary research were summarized separately.
Any serological assay [e.g. haemagglutination inhibition (HI), neutralisation (NT) and single-radial haemolysis (SRH)?
was potentially eligible for the immunogenicity outcome assessment. The following endpoints relative to absolute
immunogenicity were potentially eligible: mean fold increase (MFI, defined as average ratio in geometric mean titres
(GMTs) between post-dose and pre-dose values), seroconversion rate [SCR, defined as proportion of vaccinees with
>4-fold increase in HI titres following vaccination, or a post-vaccination HI titre 240 in seronegative subjects (HI titre
<10)] and seroprotection rate (SPR, defined as proportion of vaccinees with a post-vaccination Hl titre 240).3The MFls,
SCRs and SPRs extracted were compared against the criteria for seasonal influenza vaccines issued by the Committee
for Medicinal Products for Human Use (CHMP)3. Briefly, in the elderly, MFI, SCR and SPR should be >2, >30% and
>60%, respectively.
Analogously, relative immunogenicity was calculated as the geometric mean ratio (GMR, defined as ratio of GMTs
following a dose of aTIV and active comparator), ASCR (defined as difference in SCRs between aTIV and active

comparator) and ASPR (defined as difference in SPRs between aTIV and active comparator).



Studies reporting immunogenicity endpoints at different times following vaccination were described separately. The
immune response versus homologous (vaccine-like) and heterovariant/drifted A(HIN1), A(H3N2) and B strains were
also described separately.
With regard to effectiveness, the following endpoints were eIigibIe:4

- Laboratory-confirmed influenza (diagnosed by polymerase chain reaction or culture);

- Influenza-like illness;

- Hospitalisation for influenza and/or pneumonia;

- Hospitalisation for any respiratory disease;

- Hospitalisation for acute cardio- or cerebrovascular events;

- Mortality due to influenza and/or pneumonia;

- Mortality due to any respiratory disease;

- Mortality due to acute cardio- or cerebrovascular events;

- All-cause mortality.
Adverse events comprised both local (pain, erythema, induration) and systemic (fever 238°C, chills, malaise, myalgia,
arthralgia, headache) events.
Search strategy. A comprehensive search strategy was constructed on the basis of Jefferson et al.* and the National
Advisory Committee on Immunization (NACI)® and is reported in Table S1. The search was performed in OVID by using
the following databases:

- Embase;

- Ovid MEDLINE® Daily and Ovid MEDLINE®;

- EBM Reviews — Cochrane Database of Systematic Reviews;

- EBM Reviews — Database of Abstracts of Reviews of Effects;

- EBM Reviews — Cochrane Central Register of Controlled Trials;

- EBM Reviews — Cochrane Methodology Register;

- EBM Reviews — Health Technology Assessment;

- EBM Reviews — NHS Economic Evaluation Database.
Given that the first clinical trials of aTIV were conducted in the early 1990’5,6 the search was limited to the period
starting from 01/01/1990 and was initially conducted on 7/12/2016 by DA. No other restrictions were applied. The
search was then updated on 5/01/2017 and 12/10/2018.
The so-called “grey literature” and unpublished reports were searched in Google and Google Scholar by using a
simpler search string (i.e. “MF59” OR “MF 59” OR “Fluad”). Finally, a standard manual reference check of the studies
included was performed.
Study selection and extraction. Following the removal of duplicates, records with clearly irrelevant titles and/or
abstracts were removed. The remaining set underwent full text analysis, in which a number of inclusion and exclusion
criteria were applied. The inclusion criteria were formulated in accordance with the PICOS tool and are described
earlier in the text. The following exclusion criteria were applied:

- Case reports, narrative reviews and redundant publications;

- Animal studies;

- Number of vaccinees with aTIV <10;



- Modelling studies with no original data;

- Studies investigating immunogenicity, effectiveness or safety of the paediatric aTIV formulation, aTIV
formulations not commercially available (e.g. with different amounts of antigen and/or adjuvant), pandemic
MF59®-adjuvanted monovalent vaccine, other adjuvanted (e.g. historically available virosomal vaccine) and
quadrivalent MF59®-adjuvanted vaccine;

- Studies without separate data for subjects of different ages (e.g. elderly and non-elderly adults pooled
together) or vaccinated with different vaccines (e.g. aTIV and TIV recipients pooled together).

However, regarding this last exclusion criterion, if >90% of the study participants belonged to a group of interest, the
study was included.

Data were extracted to an ad hoc spreadsheet by two investigators, each working independently (DP and DA). The
following information was extracted:

- Authors and year of publication;

- Study design (see above);

- Country and hemisphere;

- Age of vaccinees;

- Sample size;

- Institutionalisation (community-dwelling, institutionalised elderly, mixed);

- Comparators used;

- Outcomes of interest (see above);

- Other potentially relevant information.

If data were not readily extractable (i.e. data were presented by means of charts without data labels), they were

extracted by means of the WebPlotDigitizer software.”

Results

Study selection process and characteristics of the papers included. The initial search identified a total of 2,388
papers; of these, 46 met the inclusion criteria. Another seven records were found through manual search. An updated
search identified five further papers. In sum, a total of 58 records®® were included in the present report. The whole
process of study selection is depicted in Fig. S1.

Nine papersg'16 were classified as previously published systematic reviews and/or meta-analyses. Moreover, a briefing
document submitted by the Sponsor to the Food and Drug Administration (FDA) Advisory Committee® was equated
to the former category, as it contained unpublished data. The remaining 48 paperslg'65 were classified as primary
experimental or observational research; their main characteristics are reported in Table S2.

Overview of previously published systematic reviews. Martin® reported that aTIV met all the CHMP criteria regarding
MFI for all three strains 28 days after vaccination [2.75, 6.68, 3.47 for A(HIN1), A(H3N2) and B, respectively] and for
two out of three strains on day 180 post-vaccination (1.68, 3.24, 2.03 for A(HIN1), A(H3N2) and B, respectively),
indicating a sufficient persistence of antibody titres. Camilloni et al.™ systematically collected data on immunogenicity
toward both homologous and heterovariant strains in subjects vaccinated with aTIV or intradermal split vaccine.

Specifically, they ascertained that, in elderly subjects vaccinated with aTIV, the values of MFI, SCR and SPR fulfilled the



CHMP criteria. Moreover, the authors concluded that aTIV was generally associated with higher immunogenicity than
non-adjuvanted vaccines in the elderly. Concerning GMR parameters, five studies compared aTIV with non-adjuvanted

$101217 o1y proved significantly superior in 100% of cases with regard to the A(H3N2) and B strains, and in

vaccines.
50% of cases with regard to the A(H1N1) strains. In the meta-analysis of 16 first-dose RCTsY, aTIV was associated with
significantly higher GMTs than TIV [GMRs of 1.15 (95% Cl: 1.01-1.31), 1.30 (95% Cl: 1.18-1.44), 1.23 (95% Cl: 1.15—
1.31) for A(H1N1), A(H3N2) and B, respectively]. Analogously, more aTIV recipients seroconverted [ASCR of 9.5% (95%
Cl: 5.2-13.9%), 10.5% (95% Cl: 6.6-14.5%), 12.7% (95% Cl: 8.6—-16.8%) for A(HIN1), A(H3N2) and B, respectively].
Similar and statistically significant results were also reported for what concerns heterovariant strains, regardless of
(sub)type.”’

aTlV has also been found to be more immunogenic in elderly subjects with at least one underlying chronic disease
than in healthy elderly subjects.10 The meta-analysis by Podda’ reported higher GMR values after re-vaccination (2nd
and 3™ doses).

On clinical follow-up during the various influenza seasons,’ aTIV proved to be more effective than conventional
vaccines in reducing mortality {Relative Risk [RR] 0.39 (95% Cl: 0.17-0.91)}. Moreover, in subjects vaccinated with
aTIV, lower rates of hospitalisation for all causes [RR 0.87 (95% Cl: 0.52—-1.44)] and for cardiac [RR 0.72 (95% Cl: 0.24—
2.13)] and pulmonary diseases [RR 0.42 (95% Cl: 0.04—4.60)] were observed, though the differences did not reach
statistical significance.

The absolute and relative effectiveness of aTIV against various outcomes related to influenza has recently been
analysed by Domnich et al.” Their analysis of 11 case-control and cohort studies (546,015 persons-season, 52.3% of
whom vaccinated with aTIV) revealed that the absolute vaccine effectiveness (adjusted) was above 50%, regardless of
the outcome considered. In particular, their pooled estimate was 60% (95% Cl: -1-84%, P=0.054) and 51% (95% Cl:
39-61%, P=<0.05) for laboratory-confermed influenza and hospitalization for pneumonia/influenza, respectively.
Moreover, they concluded that aTIV was generally seen to display greater effectiveness in the field than traditional
non-adjuvanted vaccines.”

With regard to unsolicited adverse events, the primary source of information was constituted by the integrated
analysis of 64 clinical studies conducted by Pellegrini et al." The adverse events reported in elderly subjects were
significantly less frequent in those vaccinated with aTIV [adjusted RR: 0.73 (95% Cl: 0.66—0.81)]; specifically, during the
study period, the authors observed a 42% reduction in cardiovascular events [adjusted RR: 0.58 (95% Cl: 0.47— 0.73)],
a 27% reduction in relapses of chronic diseases [adjusted RR: 0.73 (95% ClI: 0.59-0.91)] and a 30% reduction in
mortality [adjusted RR: 0.70 (95% Cl: 0.54-0.91)]. A 9% reduction in hospitalizations was also recorded in subjects
vaccinated with aTIV, though this did not reach statistical significance [adjusted RR: 0.91 (95% Cl: 0.81-1.02)]. Finally,
another noteworthy finding was the low frequency of adverse events of autoimmune origin, which occurred in 0.71
per 1,000 vaccinees in the aTIV group and in 0.67 per 1,000 in those vaccinated with the traditional vaccines. In
general, it emerged that aTIV was, on average, more reactogenic than non-adjuvanted vaccines. Indeed, the above-
mentioned integrated analysis by Pellegrini et al."* showed that elderly subjects vaccinated with aTIV (N=4,109) had a
higher risk of suffering unsolicited adverse events, whether local [weighted RR: 1.74 (95% Cl: 1.57-1.94)] or systemic
[weighted RR: 1.29 (95% Cl: 1.10-1.52)]. The same trend was also observed in the report submitted to the FDAY [local
events: adjusted RR of 1.85 (95% Cl: 1.73-1.98); systemic events: adjusted RR of 1.23 (95% Cl: 1.15-1.32)]. By

contrast, the meta-analysis conducted by Beyer et al.”” found a higher RR (aTIV vs subunit, split or virosomal vaccines)



with regard to injection-site pain [2.12 (95% Cl: 1.65-2.71)] but not headache [1.07 (95% Cl: 0.87—-1.31)]. Ruiz-Aragon
etal.”® reported that 7 of 11 (63.6%) and 2 of 9 (28.6%) of the studies included in their systematic review had found
higher odds ratios (ORs) in subjects vaccinated with aTIV than in those vaccinated with other types of vaccine
(including split, subunit and virosomal vaccines) in local and systemic adverse events. Of the seven above-mentioned

. . . 1-3,6,8
systematic reviews, five

reported the frequencies of the solicited adverse events preselected in the present
systematic review. The results of these five studies were similar. Furthermore, it should be mentioned that the same
pattern of local and systemic adverse reactions was observed after re-vaccination (2"d/3rd doses) both in subjects
vaccinated with aTIV and in those who had received traditional vaccines.’

In terms of severity, the FDA report17 revealed a good level of safety of aTlV, in that about 75% of solicited adverse
events were mild and the frequency of severe events was very low. The results of the pooled analysis indicated that
the frequency of severe adverse events was similar in subjects vaccinated with aTIV (6.7%, 384/5,754) and in those
who received TIV (7.0%, 366/5,198), the RR being 0.95 (95% Cl: 0.82-1.09). The most frequent severe adverse events
were: pneumonia (aTIV: 0.7%; TIV: 0.8%), congestive heart failure (aTIV: 0.3%; TIV: 0.5%), acute myocardial infarction
(aTIV: 0.2%; TIV: 0.3%), acute cerebrovascular events (aTIV: 0.2%; TIV: 0.3%), chronic obstructive pulmonary disease
(aTIV: 0.2%; TIV: 0.3%), hypertension (aTIV: 0.2%; TIV: 0.2%), osteoarthritis (aTIV: 0.2%; TIV: 0.2%) and atrial
fibrillation (aTIV: 0.1%; TIV: 0.2%)."

Finally, the most recent systematic review and meta-analysis by Baay et al.'® confirmed the previous systematic
evidence. Specifically, no difference emerged between aTIV and control groups with regard to serious adverse events
[RR 1.00 (95% CI: 0.84-1.18)] and unsolicited adverse events [RR 1.00 (95% Cl: 0.90-1.12)]. The rate of solicited
adverse events in the aTIV group was significantly higher only with regard to pain [RR 1.67 (95% Cl: 1.29-2.15)], but
not redness [RR 1.17 (95% Cl: 0.82—-1.66)], swelling [RR 1.57 (95% Cl: 0.82—-3.01)], fatigue [RR 1.01 (95% Cl: 0.85—
1.20)], fever [RR 1.41 (95% Cl: 0.83-2.40)], headache [RR 0.93 (95% Cl: 0.76—1.13)] or myalgia [RR 1.23 (95% Cl: 0.91—
1.67)].

Absolute immunogenicity in primary research studies. aTIV was generally highly immunogenic against vaccine-like
strains (Table S3). Specifically, the MFI in HI was >2 in 94%, 100% and 88% of studies against A(HIN1), A(H3N2) and B
strains, respectively. SCRs satisfied the CHMP criterion in 85%, 100% and 74% of studies against A(HIN1), A(H3N2) and
B strains, respectively. Similarly, SPRs were >60% in 85%, 100% and 74% of studies against A(H1N1), A(H3N2) and B
strains, respectively.

Heterovariant immune responses were assessed in several studies (Tables S4-S6); most of the heterovariant strains
tested belonged to A(H3N2) strains. The absolute immune response measured in both HI and NT was generally high
and satisfied the CHMP criteria in most instances.

Various studies have also evaluated antibody persistence among aTlV vaccinees up to one year following
immunisation. In particular, it has been demonstrated®® that 360 days after a dose of aTIV, MFI was still >2 for all the
vaccine-like strains, being 2.2, 2.4 and 2.5 for A(HIN1), A(H3N2) and B, respectively. Scheifele et al.”® established that
SPRs against A(HIN1) and A(H3N2) were still >60% six months after vaccination. Analogous results were obtained by
Seo et al.>® and Levin et al.” six and three months, respectively, after a dose of aTIV.

aTlV has been found to be highly immunogenic in subjects with concomitant chronic diseases,49 statin users,52 those
affected by chronic obstructive pulmonary disease on steroid treatment (both local and systemic)29 and those with

chronic kidney disease undergoing haemodialysis.62



The co-administration of aTIV with either 13-valent pneumococcal conjugate vaccine (PCV13)64 or 23-valent
pneumococcal polysaccharide vaccine (PPV23)61 does not interfere significantly with the immune response.

Relative immunogenicity in primary research studies. Compared with TIVs, aTIV is generally more immunogenic
towards vaccine-like strains, independently of (sub)type and serological outcome. Indeed, as shown in Table S7, most
studies found a better performance of aTIV than TIV. Similarly, aTIV tended to be more immunogenic than TIVs against
heterovariant strains (Tables S8—S10) although most of these belonged to A(H3N2). Interestingly, Ansaldi et al.* noted
that the advantage of aTIV over TIV increased on increasing the degree of mismatch, as measured by both antigenic

. . . . . . 18,49,53
and genetic distances between vaccine and circulating strains. It has been also reported™™

that aTIV may
determine longer-lasting antibody persistence than TIV.

No studies directly comparing aTIV and QIV were found.

Absolute effectiveness in primary research studies. aTIV was generally highly effective (43-94%) against different
influenza-related outcomes, including laboratory-confirmed influenza (Table S11). Its absolute effectiveness was
generally significantly (P<0.05) different from zero, independently of setting and influenza season.

Relative effectiveness in primary research studies. Table S12 shows the relative immunogenicity of aTIV versus TIV
and QIV. In all studies, aTIV proved to be more effective (P<0.05) than both TIVs and QIV. Moreover, Rizzo et al.®
showed that, in the 2014/15 influenza season, aTIV was significantly more effective than split TIV against A(HIN1)
(68.2% vs 23.3%) and B influenza.

Safety of aTIV in primary research studies. Fig. S2 reports the relative frequency of local and systemic adverse events
observed in single studies. Local events, such as pain, erythema and induration, were the most frequent; most of
these, however, were mild.

A large phase IV study (N=13,721, 67% immunised with aTIV) demonstrated that only 0.3% of aTIV recipients and
0.4% of TIV recipients suffered an adverse event requiring some treatment.”" Villa et al.*’ reported a comparable very
low frequency of unsolicited adverse events in elderly subjects immunized with aTIV (>88,000 doses) and subunit TIV.
In that study, the frequency of adverse events of special interest (including anaphylaxis, autoimmune hepatitis, Bell’s
palsy, convulsions, demyelinating disorders, encephalitis, Guillain-Barré syndrome, immune thrombocytopenic
purpura, vasculitis) were comparable in aTIV and TIV recipients.

aTlV can be safely co-administered (in different arms) with either Pcv13® or PPV23.%

References

1.  Italian Ministry of Health. Control and prevention of influenza: recommendations for season 2018-2019:
http://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2018&codlLeg=64381&parte=1%20&serie=null [27/09/2018].

2. Trombetta CM, Montomoli E. Influenza immunology evaluation and correlates of protection: a focus on vaccines. Expert Rev Vaccines
2016;15:967-76.

3. Note for guidance on harmonisation of requirements for influenza vaccines.
www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500003945.pdf [27/09/2018].

4.  Jefferson T, Di Pietrantonj C, Al-Ansary LA, Ferroni E, Thorning S, Thomas RE. Vaccines for preventing influenza in the elderly. Cochrane
Database Syst Rev 2010;2:p. CD004876.

5.  An Advisory Committee Statement (ACS) National Advisory Committee on Immunization (NACI). Literature review on pediatric Fluad®
influenza vaccine use in children 6-72 months of age. http://www.phac-aspc.gc.ca/naci-ccni/assets/pdf/pediatric-pediatrique-fluad-
eng.pdf [27/09/2018].

6. O'Hagan DT, Ott GS, Nest GV, Rappuoli R, Giudice GD. The history of MF59(®) adjuvant: a phoenix that arose from the ashes. Expert Rev
Vaccines 2013;12:13-30.

7. Rohatgi A. WebPlotDigitizer. https://automeris.io/WebPlotDigitizer/ [27/09/2018].

8.  Martin JT. Development of an adjuvant to enhance the immune response to influenza vaccine in the elderly. Biologicals 1997;25:209-13.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.
38.

39.

40.

41.

42.

43.

44,

Podda A. The adjuvanted influenza vaccines with novel adjuvants: experience with the MF59-adjuvanted vaccine. Vaccine 2001;19:2673—-
80.

Banzhoff A, Nacci P, Podda A. A new MF59-adjuvanted influenza vaccine enhances the immune response in the elderly with chronic
diseases: results from an immunogenicity meta—analysis. Gerontology 2003;49:177-84.

Pellegrini M, Nicolay U, Lindert K, Groth N, Della Cioppa G. MF59-adjuvanted versus non-adjuvanted influenza vaccines: integrated
analysis from a large safety database. Vaccine 2009;27:6959-65.

Beyer WE, Nauta JJ, Palache AM, Giezeman KM, Osterhaus AD. Immunogenicity and safety of inactivated influenza vaccines in primed
populations: a systematic literature review and meta-analysis. Vaccine 2011;29:5785-92.

Ruiz-Aragén J, Molina Linde JM, Yang R, Marquez-Peldez S, Moya Cordero P, Rodrigez Lopez R. Seguridad de la vacuna antigripal con el
adyuvante MF59. Revisidn sistematica de la literatura. Vacunas 2012;13:49-56.

Camilloni B, Basileo M, Valente S, Nunzi E, lorio AM. Immunogenicity of intramuscular MF59-adjuvanted and intradermal administered
influenza enhanced vaccines in subjects aged over 60: a literature review. Hum Vaccin Immunother 2015;11:553-63.

Domnich A, Arata L, Amicizia D, Puig-Barbera J, Gasparini R, Panatto D. Effectiveness of MF59-adjuvanted seasonal influenza vaccine in
the elderly: A systematic review and meta-analysis. Vaccine 2017;35:513-20.

Baay M, Bollaerts K, Verstraeten T. A systematic review and meta-analysis on the safety of newly adjuvanted vaccines among older
adults. Vaccine 2018 5;36:4207-14.

Food and Drug Administration (FDA). FDA Advisory Committee Briefing Document. Fluad, seasonal adjuvanted trivalent influenza
vaccine:
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/BloodVaccinesandOtherBiologics/VaccinesandRelat
edBiologicalProductsAdvisoryCommittee/UCM461917.pdf [25/07/2016].

Minutello M, Senatore F, Cecchinelli G, et al. Safety and immunogenicity of an inactivated subunit influenza virus vaccine combined with
MF59 adjuvant emulsion in elderly subjects, immunized for three consecutive influenza seasons. Vaccine 1999;17:99-104.

De Donato S, Granoff D, Minutello M, et al. Safety and immunogenicity of MF59-adjuvanted influenza vaccine in the elderly. Vaccine
1999;17:3094-101.

Gasparini R, Pozzi T, Montomoli E, et al. Increased immunogenicity of the MF59-adjuvanted influenza vaccine compared to a
conventional subunit vaccine in elderly subjects. Eur J Epidemiol 2001;17:135-40.

Aggazzotti G, Righi E, Belelli E, et al. A phase IV trial of an adjuvanted vaccine. J Prev Med Hyg 2010;42:26-9.

Baldo V, Menegon T, Buoro S, et al. Vaccinazione antinfluenzale in anziani. Esperienza con vaccini adiuvati. Ann Ig 1999;11:369-74.
Pregliasco F, Mensi C, Serpilli W, Speccher L, Masella P, Belloni A. Immunogenicity and safety of three commercial influenza vaccines in
institutionalized elderly. Aging (Milano) 2001;13:38-43.

Baldo V, Menegon T, Bonello C, Floreani A, Trivello R; “Mariutto” Collaborative Group. Comparison of three different influenza vaccines
in institutionalised elderly. Vaccine 2001;19:3472-5.

Squarcione S, Sgricia S, Biasio LR, Perinetti E. Comparison of the reactogenicity and immunogenicity of a split and a subunit-adjuvanted
influenza vaccine in elderly subjects. Vaccine 2003;21:1268-74.

Baldo V, Baldovin T, Pellegrini M, et al. Immunogenicity of three different influenza vaccines against homologous and heterologous
strains in nursing home elderly residents. Clin Dev Immunol 2010;2010:517198.

lob A, Brianti G, Zamparo E, Gallo T. Evidence of increased clinical protection of an MF59-adjuvant influenza vaccine compared to a non-
adjuvant vaccine among elderly residents of long-term care facilities in Italy. Epidemiol Infect. 2005;133(4):687-93.

Baldo V, Baldovin T, Floreani A, Minuzzo M, Trivello R. Response to influenza vaccine in people with non-protective HI antibody titers.
Eur J Epidemiol 2006;21:843-5.

de Roux A, Marx A, Burkhardt O, et al. Impact of corticosteroids on the immune response to a MF59-adjuvanted influenza vaccine in
elderly COPD-patients. Vaccine 2006;24:1537-42.

Ruf BR, Colberg K, Frick M, Preusche A. Open, randomized study to compare the immunogenicity and reactogenicity of an influenza split
vaccine with an MF59-adjuvanted subunit vaccine and a virosome-based subunit vaccine in elderly. Infection 2004;32:191-8.

Sindoni D, La Fauci V, Squeri R, et al. Comparison between a conventional subunit vaccine and the MF59-adjuvanted subunit influenza
vaccine in the elderly: an evaluation of the safety, tolerability and immunogenicity. J Prev Med Hyg 2009;50:121-6.

Puig-Barbera J, Diez-Domingo J, Pérez Hoyos S, Belenguer Varea A, Gonzdlez Vidal D. Effectiveness of the MF59-adjuvanted influenza
vaccine in preventing emergency admissions for pneumonia in the elderly over 64 years of age. Vaccine 2004;23:283-9.

Del Giudice G, Hilbert AK, Bugarini R, Minutello A, Popova O, Toneatto D. An MF59-adjuvanted inactivated influenza vaccine containing
A/Panama/1999 (H3N2) induced broader serological protection against heterovariant influenza virus strain A/Fujian/2002 than a subunit
and a split influenza vaccine. Vaccine 2006;24:3063-5.

Camilloni B, Neri M, Lepri E, lorio AM. Cross—reactive antibodies in middle-aged and elderly volunteers after MF59-adjuvanted subunit
trivalent influenza vaccine against B viruses of the B/Victoria or B/Yamagata lineages. Vaccine 2009;27:4099-103.

de Bruijn I, Meyer |, Gerez L, Nauta J, Giezeman K, Palache B. Antibody induction by virosomal, MF59-adjuvanted, or conventional
influenza vaccines in the elderly. Vaccine 2007;26:119-27.

Ansaldi F, Bacilieri S, Durando P, et al. Cross—protection by MF59—-adjuvanted influenza vaccine: neutralizing and haemagglutination-
inhibiting antibody activity against A(H3N2) drifted influenza viruses. Vaccine 2008;26:1525-9.

lorio AM, Camilloni B, Basileo M, et al. Influenza vaccination in patients on long-term anticoagulant therapy. Vaccine. 2006;24:6624-8.
lorio AM, Neri M, Lepri E, et al. An influenza A/H3 outbreak during the 2004/2005 winter in elderly vaccinated people living in a nursing
home. Vaccine 2006;24:6615-9.

Puig-Barbera J, Diez-Domingo J, Varea AB, et al. Effectiveness of MF59-adjuvanted subunit influenza vaccine in preventing
hospitalisations for cardiovascular disease, cerebrovascular disease and pneumonia in the elderly. Vaccine 2007;25:7313-21.

Li R, Fang H, Li Y, Liu Y, Pellegrini M, Podda A. Safety and immunogenicity of an MF59-adjuvanted subunit influenza vaccine in elderly
Chinese subjects. Immun Ageing 2008;5:2.

Ansaldi F, Zancolli M, Durando P, et al. Antibody response against heterogeneous circulating influenza virus strains elicited by MF59- and
non-adjuvanted vaccines during seasons with good or partial matching between vaccine strain and clinical isolates. Vaccine
2010;28:4123-9.

Mannino S, Villa M, Apolone G, et al. Effectiveness of adjuvanted influenza vaccination in elderly subjects in northern Italy. Am J
Epidemiol 2012;176:527-33.

Villa M, Black S, Groth N, et al. Safety of MF59-adjuvanted influenza vaccination in the elderly: results of a comparative study of MF59-
adjuvanted vaccine versus nonadjuvanted influenza vaccine in northern Italy. Am J Epidemiol 2013;178:1139-45.

Van Damme P, Arnou R, Kafeja F, et al. Evaluation of non-inferiority of intradermal versus adjuvanted seasonal influenza vaccine using
two serological techniques: a randomised comparative study. BMC Infect Dis 2010;10:134.



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Camilloni B, Neri M, Lepri E, et al. An influenza B outbreak during the 2007/2008 winter among appropriately immunized elderly people
living in a nursing home. Vaccine. 2010;28(47):7536—41.

Della Cioppa G, Nicolay U, Lindert K, et al. Superior immunogenicity of seasonal influenza vaccines containing full dose of MF59(®)
adjuvant: results from a dose-finding clinical trial in older adults. Hum Vaccin Immunother 2012;8:216-27.

Della Cioppa G, Nicolay U, Lindert K, et al. A dose-ranging study in older adults to compare the safety and immunogenicity profiles of
MF59®-adjuvanted and non-adjuvanted seasonal influenza vaccines following intradermal and intramuscular administration. Hum Vaccin
Immunother 2014;10:1701-10.

Song JY, Cheong HJ, Noh JY, et al. Long-term and cross-reactive immunogenicity of inactivated trivalent influenza vaccine in the elderly:
MF59-adjuvanted vaccine versus unadjuvanted vaccine. J Med Virol 2013;85:1591-7.

Frey SE, Reyes MR, Reynales H, et al. Comparison of the safety and immunogenicity of an MF59®-adjuvanted with a non-adjuvanted
seasonal influenza vaccine in elderly subjects. Vaccine 2014;32:5027-34.

Puig-Barbera J, Diez-Domingo J, Arnedo-Pena A, et al. Effectiveness of the 2010-2011 seasonal influenza vaccine in preventing confirmed
influenza hospitalizations in adults: a case-case comparison, case-control study. Vaccine 2012;30:5714-20.

Gasparini R, Amicizia D, Lai PL, Rossi S, Panatto D. Effectiveness of adjuvanted seasonal influenza vaccines (Inflexal V® and Fluad®) in
preventing hospitalization for influenza and pneumonia in the elderly: a matched case-control study. Hum Vaccin Immunother
2013;9:144-52.

Black S, Nicolay U, Del Giudice G, Rappuoli R. Influence of statins on influenza vaccine response in elderly individuals. J Infect Dis
2016;213:1224-8.

Scheifele DW, McNeil SA, Ward BJ, et al. Safety, immunogenicity, and tolerability of three influenza vaccines in older adults: results of a
randomized, controlled comparison. Hum Vaccin Immunother 2013;9:2460-73.

Camilloni B, Basileo M, Di Martino A, Donatelli |, lorio AM. Antibody responses to intradermal or intramuscular MF59-adjuvanted
influenza vaccines as evaluated in elderly institutionalized volunteers during a season of partial mismatching between vaccine and
circulating A(H3N2) strains. Immun Ageing 2014;11:10.

Seo YB, Choi WS, Lee J, Song JY, Cheong HJ, Kim WJ. Comparison of the immunogenicity and safety of the conventional subunit, MF59-
adjuvanted, and intradermal influenza vaccines in the elderly. Clin Vaccine Immunol 2014;21:989-96.

Camilloni B, Basileo M, Menculini G, Tozzi P, lorio AM. Partial protection induced by 2011-2012 influenza vaccine against serologically
evidenced A(H3N2) influenza virus infections in elderly institutionalized people. Adv Exp Med Biol 2016;897:45-53.

Van Buynder PG, Konrad S, Van Buynder JL, et al. The comparative effectiveness of adjuvanted and unadjuvanted trivalent inactivated
influenza vaccine (TIV) in the elderly. Vaccine 2013;31:6122-8.

Spadea A, Unim B, Colamesta V, al. Is the adjuvanted influenza vaccine more effective than the trivalent inactivated vaccine in the elderly
population? Results of a case-control study. Vaccine 2014;32:5290-4.

Levin Y, Kochba E, Shukarev G, Rusch S, Herrera-Taracena G, van Damme P. A phase 1, open—label, randomized study to compare the
immunogenicity and safety of different administration routes and doses of virosomal influenza vaccine in elderly. Vaccine 2016;34:5262—
72.

Basileo M, lorio A, Bartolini G, et al. Comparative study of immunogenicity of split, intradermal and MF59-adjuvanted influenza vaccines
in elderly institutionalized subjects. Procedia Vaccinol 2014:18-23.

Song JY, Cheong HJ, Tsai TF, et al. Immunogenicity and safety of concomitant MF59-adjuvanted influenza vaccine and 23-valent
pneumococcal polysaccharide vaccine administration in older adults. Vaccine 2015;33:4647-52.

Noh JY, Song JY, Choi WS, et al. Inmunogenicity of trivalent influenza vaccines in patients with chronic kidney disease undergoing
hemodialysis: MF59-adjuvanted versus non-adjuvanted vaccines. Hum Vaccin Immunother 2016;12:2902-8.

Rizzo C, Bella A, Alfonsi V, et al. Influenza vaccine effectiveness in Italy: Age, subtype-specific and vaccine type estimates 2014/15 season.
Vaccine 2016;34:3102-8.

Song JY, Cheong HJ, Hyun HJ, et al. Immunogenicity and safety of a 13-valent pneumococcal conjugate vaccine and an MF59-adjuvanted
influenza vaccine after concomitant vaccination in >60-year-old adults. Vaccine 2017;35:313-20.

Lu Y, Team A. Relative effectiveness of cell-cultured versus egg-based influenza  vaccines, 2017-18:
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2018-06/flu-03-Lu-508.pdf [27/09/2018].



Fig S1. Study selection process
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Fig S2. Frequency (%) of local (A) and systemic (B) adverse events following immunisation with aTIV
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Table S1. The search strategy adopted

# Syntax

1 (fluad* or MF59* or MF 59*).mp

2 exp Influenza Vaccines/ or influenza vaccin*.mp. or ((influenza or flu*) adj5 (vaccin* or immuni* or innoculat*)).mp.
3 influenza.mp. or exp Influenza, Human/

4 exp Vaccines/ or vaccin*.mp. or exp Viral Vaccines/ or immuni*.mp. or Vaccines, Subunit/ or Vaccines, Synthetic/
5 3and4

6 exp Adjuvants, Immunologic/ or adjuvant*.mp. or squalene*.mp. or Polysorbate*.mp. or Emulsion*.mp.
7 (2or5)and 6

8 lor7

9 exp Adult/

10 Men/

11 Women/

12 Retirement/

13 ((old* or age*) adj3 (people* or person* or adult* or women* or men* or citizen* or residen*)).tw.

14 (pension* or retire* or adult* or aged or elderly or senior* or geriatric*).tw.

15 long-term care/ or nursing care/ or palliative care/

16 homes for the aged/ or nursing homes/

17 nursing home*.tw.

18 or/9-17

19 8and 18

20 limit 19 to yr="1990-Current"

21 remove duplicates from 20




Table S2. Characteristics of the primary research studies included

Count .
Study design (influer?z,a Stud\( Vaccines Outcome(s) N enrolled subjects, per vaccine Ref.
population used reported
season)
Local and
Phase Il, systemic AEs;
rospective, Ital GMTs, SCRs, SPRs
ogser\rljer—blind, (1992}193, Elderly aged 1. aTIv (HI titre 2128) for Season 1. 46/46;
Season 2: 39/35; 18
parallel-group, 1993/94, 265 years 2. suTlvV homologous Season 3: 35/32
randomised, 1994/95) strains; GMTs for ’
single-centre heterovariant
strains.
Local and
systemic AEs;
GMTs, GMRs,
SCRs, SPRs (HI
Randomised, Italy titre 2128) for ) )
observer-blind, (1993/94, Elderly aged 1. aTIv homologous s:zzzznl'z_lgggg_s’ 19
controlled, 1994/95, >65 years 2. suTIV strains; GMTs for Season 3'. 62/55,
single-centre 1995/96) a heterovariant ’
strain; effect of
pre-vaccination
titres on antibody
response
Phase I, Local and
prospective, systemic AEs;
double-blind, Italy Elderly aged 1.aTIv GMTs, MFIs, 204/104 20
parallel-group, (1994/95) >65 years 2. suTlv GMRs, SCRs, SPRs
randomised, for homologous
multicentre strains
Frequency of AEs;
mortality and
Phase IV, hospitalisation
muIticethre, (192?798) Elzd(SeSrIZeaagrid 21.-sauT'I!I\</ rates (Fndirec.t 9,171/4,550 21
randomised comparison with
general
population)
Local and
Randomi Institutionali systemic
dzuﬂl-bﬁiﬂ' Italy ssutbtjltjetc'?s ;ZZd L.ativ reactions; GMTs, 81/82 22
) ! (1998/99) a 2.VvTIV SCRs, SPRs for
single-centre 56-99 years
homologous
strains
Local and
systemic AEs;
Prospective, o . GMTs, SCRs, SPRs
observer-blind, Italy Institutionalised 1. aTIv for.horr'lolc.)gous
randomised (1998/99) elderly aged 2. wTIV strains; incidence 207/213/215 23
) ! >64 years 3.vTIV of ILI and
multicentre
laboratory-
confirmed
influenza
Local and
Randomised, Italy Institutionalised 1.aTIVv reac?;:\i:n(:\/ﬁs,
doubl.e—bllnd, (1998/99) elderly aged 2.VvTIV MFIs, SCRs, SPRs 100/100/100 24
multicentre >65 years 3.spTIV
for homologous
strains
Local and
systemic AEs;
Phase IV, open, Italy Elderly aged 1. aTIv GMTs, MFls,
randomised (1998/99) >65 years 2.spTIV SCRs, SPRs for 1,074/1,076 2
homologous
strains
Extension study24 GMTs, MFls,
on SCRs, SPRs for
immunogenicity Italy Institutionalised 1. aTIv homologous and
(re-analysis) to b elderly aged 2.VTIV heterovariant 72/39/88 26
(1998/99) )
compare 265 years 3. spTIV strains;

homologous and
heterovariant

determinants of
seroconversion




towards

responses
heterovariant
strains
Institutionalised
Observational Italy 1.aTIv .
. elderly aged VE against ILI 1,487/1,478 27
(prospective) (1998/99) 23-100years® 2. suTlvV
GMTs, SCRs,
SPRs,
Randomised, Italy Elderly aged 1.aTIvV determmant.s of A(H1N1): 85/80
double-blind (2001/02) >64 years 2. soTIV seroconversion A(H3N2): 113/100 28
(unprotected) -sP towards B: 143/127
homologous
strains
Secondary
immunogenicity Local and
study to assess Subjects aged systemic AEs;
. Germany
the impact of (2001/02) 60-89 years 1.aTIv GMTs, SCRs, SPRs 162 29
steroids in the with COPD for homologous
aTlVimmune strains
response
Local and
systemic AEs;
Open, GMTs, mean log
multicentre Germany Elderly aged 1.aTlv titres, A mean log
! 2. spTIV ! 275/273/272
randomised, (2002/03) >60 years sp titres, MFls, SCRs, 5/273/ 30
3.VTIV
parallel-group SPRs for
homologous
strains
Local and
. . systemic AEs;
Randomised, Italy '":g::;oga';ed 1.aTIv GMTs, MFls, 96/99 2
controlled (2002/03) Y ag 2. suTIV SCRs, SPRs for
265 years
homologous
strains
VE against
Spain Elderly aged 1.aTIv emergency
Case-control (2002/03) 265 years hospitalisations 486 [total 815 (290 cases, 525 controls)] 32
for pneumonia
Immunogenicity
study to assess GMTs, SPRs for
the Unclear Elderly aged 1.aTlv homologous and
2. suTlV 2
heterovariant (2003/04) 261 years 3 zuTIV heterovariant 60/29/30 33
immune -sp A(H3N2) strains
response
Immunogenicity GMTs, MFIs, SPRs
study to assess
the immune Italy for homologous
response (2003/04) Elderly 1.aTIVv and. 91 34
heterovariant B
towards two B R
. strains
lineages
Randomised, Germany, Local.and
. systemic AEs;
observer-blind, Sweden, Elderly aged 1. aTIv GMTs. MFls
3-arm, parallel- L|thuan'|a, 261 years 2.VTIV GMRs, SCRs, SPRs 130/127/129 35
group, Bulgaria 3. suTIV for homologous
multicentre (2004/05) 708
strains
Randomised,
controlled,
immunogenicity
study to assess GMTs, MFls,
hetertothriant Italy Elderly aged 1.aTv hzfnRtjllosi)issf:r:d 25/25 36
) (2004/05) 265 years 2.suTIV gou:
immune heterovariant
response strains
towards an
A(H3N2) drifted
strain
Randomised, Subjects aged GMTs, MFIs,
placebo- Ital >18 yearsd in SPRs, SCRs for
controlled, Y oral 1. aTIv homologous 104 37
. (2004/05) . ) -
double-blind, anticoagulant strains; clinical
cross-over therapy and coagulation-




related variables

Immunogenicity
study to assess
the homologous

Institutionalised

GMTs, MFls,
SPRs, SCRs for
homologous and

Italy heterovariant
and . (2004/05) elderly aged 1. aTIv strains; 67 38
heterovariant 260 years laboratory-
A(H3N2) immune . ¥
confirmed
response -
influenza
VE against
hospitalisations
. for acute cardio-
Case-control Spain Elderly aged 1.aTlv and 971 [total 1,301 (476 cases, 825 controls)] 39
(2004/05) >65 years
cerebrovascular
events and
pneumonia
Phase I: serious
AEs;
Phase | (followed Phase I: Phase II/11l: Local
by phase l1/111), .
. 1.aTlv; and systemic AEs;
open, China Elderly aged Phase II/III: GMTs. MFls Phase I: 25; 0
) S : : 2 .
randomlsgd, (2005/06) >60 years 1. aTIV SCRs, SPRs for Phase I1/11I: 400/200
observer-blind,
2. suTlvV homologous
controlled K
strains
GMTs, MFls,
SCRs, SPRs for
Randomised, homologou§ and
heterovariant
controlled, .
) L strains;
immunogenicity correlation
study to assess Italy Elderly aged 1.aTIv between 25/25 a1
the (2005/06) >65 years 2. suTlv R -
. immunogenicity
heterovariant K
. endpoints and
immune . L
genetic antigenic
response .
distances
(between vaccine
and wild strains)
VE against
Italy hospitalisations
Observational (2006/07, Elderly aged 1. aTIv for pneumonia 42,
4 7
(prospective) 2007/2008, >65 years 2. suTlvV and influenza; 84,665/79,589 43
2008/2009) several safety
outcomes
Phase Ill, Local.and
multicentre France systemic AEs;
! ! Elderl 1. aTlv MTs, MFI
randomised, Belgium derly aged 2 GMTs, MFls, 397/398 44
265 years 2.idTIvV GMRs, SCRs, SPRs
controlled, open, (2007/08)
arallel-arou for homologous
P group strains
GMTs, MFls,
. SCRs, SPRs for
Immunogenicity homologous and
and effectiveness Italy Institutionalised heterogvariant
i 1. .
svtudy ina (2007/08) elderly aged aTlVv strains; 67 45
mismatched >61 years
laboratory-
season )
confirmed
influenza
Local and
1. aTlv systemic AEs;
Multicentre, Poland, 2. suTlvV GMTs, MFIs,
randomised, Germany, Elderly aged 3. Several GMRs, SCRs,
47/44/359 46
observer-blind, Belgium >65 years vaccine SPRs; magnitude 144/
dose-finding (2008/09) candidates and functional
(N=8) profile of CD4+
response
Multicentre, Poland, 1. aTIv Local and
randomised, Germany, Elderly aged 2. suTlv systemic AEs;
factorial design, Belgium >65 years 3. Several GMTs, MFls, 47/44/359 47
observer-blind, (2008/09) vaccine GMRs, SCRs, SPRs




dose-finding® candidates
GMTs, MFls,
Randomlsed, South Elderly aged 1.aTIV SCRs, SPRs for
open, single- Korea homologous and 47/48 48
265 years 2. spTIV
centre (2009/10) heterovariant
strains
Lot-to-lot
consistency;
Colombia, GMTs, MFIs,
Phase Il, Panama, SCRs, SPRs,
randomised, Philippines, Elderly aged 1. aTIv GMRs, ASCRs for
observer-blind, United 265 years 2. suTlvV homologous and 3,552/3,552 49
multicentre States heterovariant
(2010/11) strains; efficacy;
local and
systemic AEs
Case-case Spain Subjects aged L.aTlv IZE;rgailonr?/t
comparison, (2010/11) 18 yearsfg 2.VTIV confirmed 113°/NA/NA 50
case-control 3. suTlV influenza
Ital Elderly aged 1.aTlv ho:/EitaainaslantSi:Jns
Case-control Y vag 2.idTIV P . 88/42/105 [total 374 (187 cases, 187 controls)] 51
(2010/11) >65 years 3TV for pneumonia
) and influenza
P°5tih§3‘: Colombia,
analysis™ to Panama
assess the Phil ine;s Elderly aged 1.aTIV GMTs, GMRs for
impact of the use U:i‘t)ed ’ >65 years ) .suTIV homologous 3,479/3,482 52
of statins on the (statin users) : strains
immune States
(2010/11)
response
Prospective, Local and
randomised, 1.aTIV systemic AEs;
controlled, Canada Elderly aged ’ GMTs, MFlIs,
evaluator- (2011/12) >65 years é T(;J-Trll\\// SCRs, SPRs for 306/310/306 >3
blinded, parallel- ) homologous
group strains
GMTs, MFls,
Randomised Italy Institutionalised 1. aTIv SCRs, SPRs for
multicentre (2011/12) elderly aged 2. idTIV homologou:s and 40/40 54
264 years heterovariant
strains
Local and
Multicentre systemic AEs;
! h 1. aTlv !
randomised, Sout Elderly aged @ GMTs, MFls,
Korea 2. suTlV 118/118/118 55
controlled, (2011/12) 265 years 3 idTIV GMRs, SCRs, SPRs
parallel-group ' for homologous
strains
Immunogenicity GMTs. MFls
study ttgeassess Italy Institutionalised 1. aTIvV SPRs, SCRs for
. h
heterovariant  (2011/12) e'fgsr'zeaagr‘:d 2.idTIV hi;’:&i‘;‘:fai:d 52/40 >6
immune A(H3N2) strains
response
Instituti lised
nsti ualrc])dna ise VE against
Prospective case- Canada . 1.aTIv laboratory-
- 1 2
control (2011/12) d\:/zm:\nuer:ngl 2. spTIV confirmed 65/6 >7
g v influenza
aged > 65 years
Italy VE against
Case-control (2010/11, Elderly aged 1.aTIv hospltallsatlorw 1,592/1,516 58
2011/12)i 265 years 2. spTIV for pneumonia
and influenza
1.aTIv Local and
Phase I, open Germany, 2. VTV systemic AEs;
! ! ! Elderl d 3.idTIvV GMRs, MFI
randomised, Belgium erly age ! S VIFS, 63/63/60/184 59
. >65 years 4, SCRs, SPRs for
multicentre (2012/13) Candidate homologous
vTIVs strains




GMTs, MFls,

Ital Institutionalised 1. aTIv SCRs. SPR for
Observational (2012713) elderly aged 2.spTIV hor'r;olo ous 137/26/89 60
60 years 3.idTIV o8
strains
1.aTIVv
2.aTIV+
PPSV23 in Local and
Single-centre, South Elderly aged dn;frer;int Sg\jlir:llf/lAFfss;
ran?iz:i,se § (2525? 2 >65 years 3.aTIV+  GMRs, SCRs, SPRs 56/56/56/56 61
PPSV23 in for homologous
the same strains
arm
4. PPSV23
Multicentre, South Subjects GMTs, MFls,
. 1. aTIv SCRs, SPRs for
open, Korea undergoing ' 2 suTIV homologous 91/88 62
randomised (2013/14) haemodialysis’ ’ .g
strains
VE against
Test negative Italy " 1. aTIv laboratory-
case-control (2014/15) All 2. spTIV confirmed Total 1,193 (599 cases, 594 controls) 63
influenza
L. et
Multicentre, South Elderly aged PCV13 (\EIMTS MF|S’
open, Korea o Veagrs 2.pcviy o 391/413/390 64
randomised (2014/15) =0y 3.aTIv ) LS
for homologous
strains
1. ccQlV .
United Elj(iesrlyeaagrid 2.ebQiv infll}/eEanaf:zzt ital
Observational States N y 3. hdTIV P 653,099/1,844,745/8,449,508/1,465,747/1,007,082 65
(Medicare encounters and
(2017/18) L 4. aTIV . ..
beneficiaries) 5 TIV outpatient visits

Notes:

AE, adverse event; aTlV, adjuvanted trivalent influenza vaccine; ccQlV, cell culture-derived quadrivalent influenza vaccine; COPD, chronic obstructive pulmonary disease;
ebQlV, egg-based quadrivalent influenza vaccine; GMR, geometric mean ratio; GMT, geometric mean titre; hdTIV, high-dose trivalent influenza vaccine; HI,
haemagglutination-inhibition; idTIV, intradermal trivalent influenza vaccine; ILI, influenza-like iliness; MFI, mean fold increase; PCV13, 13-valent pneumococcal conjugate
vaccine; PPV23, 23-valent polysaccharide pneumococcal vaccine; SCR, seroconversion rate; SPR, seroprotection rate; spTIV, split trivalent influenza vaccine; suTIV
subunit trivalent influenza vaccine; TIV, trivalent influenza vaccine; VE, vaccine effectiveness; vTIV, virosomal trivalent influenza vaccine; wvTlV, whole-virion trivalent
influenza vaccine; Mean age was 84.5 years; °Serum samples were from the influenza season 1998/99, while the heterovariant immune response was assessed towards
strains recommended for inclusion in the 2006/07 season (northern hemisphere); “Subjects aged <65 years accounted for only 3.7% of the total sample; “Mean age
(standard deviation) of the two groups was 70.8 (8.3) and 71.8 (10.1) years, respectively; “The study population was the same as that of Della Cioppa et al.” iSubjects
immunized with aTIV were all 2 65 years; €Data provided by the corresponding author Joan Puig-Barbera; haTIV-specific data were available for a total of 11 subjects;
'aTIV and spTIV were used in 2011/12 and 2010/11 seasons, respectively; 'Most subjects were immunized with aTIV, and aTIV-/elderly-specific data were readily
available; *aTIV could be administered only to the elderly; estimates adjusted for the age-class were also available.



Table S3. Absolute immunogenicity of aTIV towards vaccine-like strains in haemagglutination-inhibition (HI) assay 3-4
weeks after vaccination, by (sub)type and serological outcome

A(HIN1) A(H3N2) B Ref

MFI  SCR,% SPR,% | MFI  SCR,% SPR,% | MFI  SCR,% SPR,%
5.0 70 22° 7.9 70 83° 7.7 89 63° 18
2.3 28 87° 6.0 74 92° 2.6 36 74° 18°
1.8 20 77° 2.5 37 51° 2.1 20 43° 18"
2.6 32 88" 8.1 83 3 3.7 52 71° 19
1.9 20 88° 3.3 52 51° 2.6 35 54° 20
7.1 91 100 3.6 85 83 3.1 59 98 22
7.1 76 98 5.8 68 100 2.8 34 85 23
8.8 85 100 5.0 93 80 3.6 63 98 24
13.7 76 83 5.4 61 94 2.6 22 38 25
8.7 94 100 5.5 76 78 3.8 67 100 26
- 92 99 - 83 90 - 70 88 28
4.0 56 64 2.1 68 84 3.3 82 93 29°
3.2 56 66 2.5 80 90 3.8 89 93 29°
41 65 73 2.4 60 80 2.8 86 93 29'
11.1 70 90 11.3 70 88 15.6 80 95 30
3.9 55 % 4.7 61 99 5.3 70 97 31
- - - 46 - 98 - - - 33
- - - - - - 1.8 - 81 34
11.9 69 84 17.6 83 100 16.2 81 YA 35
- - - 46 68 100 - - - 36
3.2 47 92 7.5 74 100 8.9 81 9 378
2.7 33 92 7.7 82 100 5.5 68 9% 37"
2.5 28 76 6.9 73 % 5.0 67 79 38
2.7 83 100 26.9 85 88 46 33 36 40
- - - 8.9 76 100 - - - 41
9.0 73 88 4.9 50 98 2.4 22 57 44
5.2 60 72 47 53 87 2.4 27 58 45
7.1 62 95 15.0 87 9% 41 49 66 46
41 55 92 9.1 75 92 4.0 40 55 48
13.0 77 91 10.0 74 99 48 47 64 49
42 50 91 3.4 45 88 1.6 17 99 53
3.7 50 73 3.3 48 88 1.6 10 75 54
4.4 54 85 3.4 45 89 1.6 7 24 55
- - - 45 64 82 - - - 56
5.4 51 94 6.2 70 100 3.6 32 38 59
2.1 23 40 2.4 30 71 2.6 33 64 60
3.0 45 82 2.3 34 98 2.0 13 77 61
41 52 71 3.2 48 95 2.4 33 81 62
4.5 59 92 3.8 50 99 2.1 23 72 64

Notes:
MFI, mean fold increase; SCR, seroconversion rate; SPR, seroprotection rate; °Hl titre >128; PRevaccination studies; “HI titre 2160; dcopp patients without steroid
treatment; “COPD patients on inhaled steroid treatment; fcopp patients in systemic steroid treatment; ®Vaccine followed by placebo; "Placebo followed by vaccine.



Table S4. Absolute immunogenicity of aTIV towards heterovariant A(H1N1) strains in haemagglutination-inhibition (HI)

assay 3-4 weeks after vaccination, by serological outcome®

MFI SCR, % SPR, % Ref
5.3 - - 18
6.1 68 88 26
3.2 39 57 45
11 6 15 48
1.9 13 32 48
2.2 26 79 48
Notes:

MFI, mean fold increase; SCR, seroconversion rate; SPR, seroprotection rate; *Each row represents a heterovariant/drifted strain.



Table S5. Absolute immunogenicity of aTIV towards heterovariant A(H3N2) strains in haemagglutination-inhibition (HI)

and neutralisation assays (NT) assays 3-4 weeks after vaccination, by serological outcome®

Haemagglutination-inhibition assay Neutralisation assay Ref
MFI SCR, % SPR, % MFI SCR, % SPR, %
7.9 - - - - - 18
31 42 79 - - - 26
6.6 - 98 - - - 33
4.3 60 100 5.0 36
2.7 48 80 3.6 36
3.0 44 64 5.0 36
4.1 55 90 - - - 38
53 56 68 4.2 52 100 41
16.9 84 88 3.3 52 64 41
10.8 64 92 4.0 48 100 41
20.5 84 100 5.1 56 100 41
10.3 76 100 8.2 80 96 41
12.8 80 100 2.1 44 96 41
20.0 80 100 6.6 56 88 41
14.7 84 100 11.2 72 100 41
13.6 84 100 1.7 32 100 41
12.1 76 100 5.8 52 100 41
3.0 68 100 34 48 52 41
14.7 80 96 4.1 56 72 41
4.2 68 96 4.7 56 56 41
16.2 72 96 4.4 56 72 41
4.3 45 66 - - - 45
4.3 57 94 - - - 48
5.8 - 96 - - - 49
5.0 - 99 - - - 49
2.1 28 70 - - - 54
2.3 25 48 - - - 54
2.5 38 68 - - - 54
2.3 25 83 - - - 54
31 45 64 - - - 56
2.0 27 45 - - - 56
1.7 9 9 - - - 56
2.0 36 27 - - - 56
2.4 27 64 - - - 56

Notes:

MFI, mean fold increase; SCR, seroconversion rate; SPR, seroprotection rate; *Each row represents a heterovariant/drifted strain.



Table S6. Absolute immunogenicity of aTIV towards heterovariant B strains in haemagglutination-inhibition (HI) assay

3-4 weeks after vaccination, by serological outcome®

MFI SCR, % SPR, % Ref
9.1 - - 18
2.0 25 69 26
1.9 - 87 34
1.7 - 97 34
1.7 - 53 34
1.9 24 67 45
5.8 53 76 49
Notes:

MFI, mean fold increase; SCR, seroconversion rate; SPR, seroprotection rate; °Each row represents a heterovariant/drifted strain.



Table S7. Relative immunogenicity of aTIV vs TIV towards vaccine-like strains in

assay 3-4 weeks after vaccination, by (sub)type and serological outcome

haemagglutination-inhibition (HI)

A(HIN1) A(H3N2) B Ref
GMR  ASCR,% ASPR,% | GMR ASCR,% ASPR,% | GMR  ASCR,%  ASPR, %
15 20 5 1.3 -2 22 1.6 22 22 18
16 5 10 1.5 14 18 1.3 10 14 18°
1.5 11 30 1.4 14 13 1.3 11 9 18°
1.4 10 8 2.0 21 25 1.6 21 28 19
1.1 9 3 1.9 23 17 1.5 8 19 20
1.3 13 0 1.0 14 -1 1.2 12 -2 24
1.8 12 12 1.2 0 4 1.3 8 9 25
1.1 9 1 1.2 14 -2 1.2 12 2 26
0.9 -1 0 1.4 26 25 1.3 20 14 28
0.7 -5 -4 0.9 2 -2 1.3 2 4 30
1.4 13 0 1.5 20 0 0.9 24 -1 31
- - - 1.5 - 2 - - - 33°
- - - 1.9 - 2 - - - 33¢
0.8 -9 -5 1.2 7 1 1.0 5 5 35
- - - 2.7 40 4 - - - 36
- 3 0 - 19 16 - 8 7 40
- - - 2.6 4 0 - - - 41
2.4 32 18 1.8 17 3 1.6 19 17 46
1.0 10 0 1.7 8 6 1.4 1 7 43
1.4 9 7 1.6 13 2 1.2 5 6 49
1.4 13 13 1.4 20 -5 1.1 6 -1 53
1.4 15 13 1.9 19 18 1.4 5 6 55
2.0 11 21 1.5 11 5 1.0 -6 3 60
1.5 27 14 1.5 19 2 1.2 26 -5 62
Notes:

GMR, geometric mean ratio; SCR, difference in seroconversion rates (aTIV=TIV); SPR, difference in seroprotection rates (aTIV-TIV); *Revaccination studies; ®Subunit TIV;

Split TIV.



Table S8. Relative immunogenicity of aTIV vs TIV towards heterovariant A(H1N1) strains in haemagglutination-

inhibition (H1) assay 3-4 weeks after vaccination, by serological outcome®

GMR ASCR, % ASPR, % Ref
2.0 - - 18
2.0 25 5 26
2.4 36 19 26
1.0 2 -2 48
0.7 -8 -14 48
1.0 -10 -3 48
Notes:

GMR, geometric mean ratio; SCR, difference in seroconversion rates (aTIV-TIV); SPR, difference in seroprotection rates (aTIV=TIV); Each row represents a

heterovariant/drifted strain.



Table S9. Relative immunogenicity of aTIV vs TIV towards heterovariant A(H3N2) strains in haemagglutination-

inhibition (H1) and neutralisation assays (NT) assays 3-4 weeks after vaccination, by serological outcome®

Haemagglutination-inhibition assay Neutralisation assay Ref
MFI SCR, % SPR, % MFI SCR, % SPR, %
1.7 - - - - - 18
1.6 - - - - - 19
1.7 19 23 - - - 26
1.6 14 1 - - - 26
1.5 - 22 - - - 33
2.2 - 18 - - - 33
2.1 36 0 1.6 - - 36
23 40 52 1.3 - - 36
1.7 24 44 1.7 - - 36
2.4 24 8 2.1 20 0 41
6.4 52 56 1.8 28 28 41
4.5 32 4 1.0 -4 0 41
2.8 28 0 3.0 8 12 41
3.9 20 8 23 4 16 41
1.8 4 0 1.8 -8 -4 41
3.5 4 0 1.8 -20 4 41
2.6 8 0 2.5 12 0 41
2.2 12 8 1.2 0 0 41
3.4 20 8 2.0 12 8 41
1.1 20 8 15 28 28 41
6.1 60 68 2.1 28 40 41
3.1 64 64 2.0 44 36 41
7.0 60 72 2.2 36 52 41
1.3 14 4 - - - 48
1.5 11 2 - - - 49
1.4 12 1 - - - 49
0.7 -8 -13 - - - 54
0.9 8 -25 - - - 54
0.9 13 -20 - - - 54
0.8 5 -8 - - - 54

Notes:

MFI, mean fold increase; SCR, seroconversion rate; SPR, seroprotection rate; *Each row represents a heterovariant/drifted strain.



Table S10. Relative immunogenicity of aTIV vs TIV towards heterovariant B strains in haemagglutination-inhibition (HI)

assay 3-4 weeks after vaccination, by serological outcome®

GMR ASCR, % ASPR, % Ref
1.9 - - 18
1.3 17.3 23 26
1.1 -1.1 1 26
1.1 4 4 49

Notes:
GMR, geometric mean ratio; SCR, difference in seroconversion rates (aTIV=TIV); SPR, difference in seroprotection rates (aTIV-TIV); *Each row represents a

heterovariant/drifted strain.



Table S11. Absolute effectiveness of aTlV, by setting and influenza-related outcome

Vaccine effectiveness, %

Setting Influenza-related outcome Estimate 95% CI Ref
Institutionalised elderly Influenza-like illness 94 47-100 27
Community-dwelling elderly Emergency admissions for pneumonia 48 20-66 32
Community-dwelling elderly Hospitalisations for acute coronary syndrome 87 35-97 39
Community-dwelling elderly Hospitalisations for cerebrovascular accidents 93 52-99 39
Community-dwelling elderly Hospitalisations for pneumonia 69 29-86 39
Community-dwelling elderly Hospitalisations for laboratory-confirmed influenza 43 -111-85 50
Community-dwelling elderly Hospitalisations for pneumonia or influenza 88 -39-99 51
Community-dwelling elderly Laboratory-confirmed influenza 72 2-93 57
Mixed Laboratory-confirmed influenza 58 5-82 57
Community-dwelling elderly Hospitalisations for pneumonia or influenza 49 30-60 58




Table S12. Relative effectiveness of aTIV versus unadjuvanted vaccines, by setting and influenza-related outcome

Comparator Setting Influenza-related outcome Vaccine effectiveness, % __ Ref
Estimate 95% CI
TIV Institutionalised elderly Influenza-like illness 34 18-47 27
TIV Community-dwelling elderly Hospitalisations for pneumonia or influenza 25 2-43 42
TIV Mixed Laboratory-confirmed influenza 63 4-86 57
Qv Community-dwelling elderly Influenza hospital encounters 3.3 - 65
Notes:

QlV, quadrivalent influenza vaccine; TIV, trivalent influenza vaccine; “The 95% ClI does not include zero.



