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[bookmark: _Toc522542345]List of common abbreviations
	Abbreviation
	Meaning

	AESI
	Adverse event of special interest

	CDC
	United States Centres for Disease Control and Prevention

	GMT
	Geometric mean titre

	HA
	Haemagglutinin component of the influenza virus capsule

	HAI
	Haemagglutinin inhibition test for the presence of antibodies against HA

	IIV
	Inactivated influenza vaccine

	NIP
	National Immunisation Program 

	SAE
	Serious adverse event

	SOC
	System Organ Class

	WHO
	World Health Organization


[bookmark: _Toc351718900][bookmark: _Toc355338635][bookmark: _Toc522542346]Introduction
[bookmark: _Toc272414594][bookmark: _Toc290846216][bookmark: _Toc290888753][bookmark: _Toc370580751][bookmark: _Toc522542347]Identifying information
	Submission number
	PM-2017-00690-1

	Sponsor
	Sanofi-Aventis Australia

	Trade name
	Fluzone High-dose

	Active substance
	Influenza virus haemagglutinin


[bookmark: _Toc272414595][bookmark: _Toc290846217][bookmark: _Toc290888754][bookmark: _Toc370580752][bookmark: _Toc522542348]Submission type
This is a submission to register a biological medicine as a New Clinical Entity.
[bookmark: _Toc272414596][bookmark: _Toc290846218][bookmark: _Toc290888755][bookmark: _Toc370580753][bookmark: _Toc522542349]Drug class and therapeutic indication
Fluzone High-Dose is a trivalent influenza virus vaccine containing the HA antigen of the virus capsule.
The proposed indication is:
Fluzone High-Dose is indicated for active immunisation against influenza disease caused by influenza virus types A and B contained in the vaccine for use in persons 65 years of age and older.
1.1. [bookmark: _Toc522542350]Clinical rationale
[bookmark: _Toc499636137]Influenza viruses are a group of highly contagious respiratory pathogens which cause regular community based outbreaks worldwide, most prominently in the winter months of temperate regions. Influenza viruses are also a significant cause of respiratory virus outbreaks in closed settings such as hospitals, aged care homes, prisons and cruise-ships. In immune-competent children and younger-adults influenza infections are usually self-limiting and characterised by cough, fever and myalgia. However older adults, immune-compromised individuals and infants can develop severe complications of influenza infection, which include pneumonia, bronchitis and exacerbations of chronic respiratory or cardiac disease. Influenza is estimated to cause approximately 3500 deaths, 18,000 hospitalisations and 300,000 general practice presentations in Australia each year.[footnoteRef:1] [1:  Impact of Influenza, reference Influenza Specialist Group website, www.isg.org.au ] 

Vaccination against influenza A and B is the main way to protect vulnerable people from the potential complications of influenza infection. In Australia, the National Immunisation Program (NIP) recommends annual influenza vaccination for all people over the age of 65 (as well as other vulnerable groups).
Unfortunately, while vaccination in the elderly is associated with a reduced rate of complications from influenza infection this group has a lower rate of developing protective immunity than younger adults. It has been estimated that the efficacy of influenza vaccine in adults > 65 years of age living in the community is only 43% when high levels of virus are circulating compared to about 60% in younger adults. This has led to interest in improving rates of response of influenza vaccine in this group.
Fluzone High-Dose has been developed to deliver an increased dose of HA antigen of 60 µg per strain in each of the three viral strains included in the vaccine compared to 15 µg in the standard adult vaccine presentation. The sponsor anticipated that this would increase the proportion of recipients who develop protective titres against HA from vaccination and thus the efficacy of the vaccine in the > 65 year old group. As with all influenza vaccines, the HA antigen included in the vaccine must be assessed annually to match the continued genetic drift of viruses circulating in the community. The efficacy of vaccine varies between years where there is a ‘good’ match and those when antibodies elicited by the vaccine are less protective against circulating virus.
[bookmark: _Toc272414602][bookmark: _Toc290846224][bookmark: _Toc290888761][bookmark: _Toc370580758][bookmark: _Toc522542351]Formulation
[bookmark: _Toc272414603][bookmark: _Toc290846225][bookmark: _Toc290888762][bookmark: _Toc370580759]Formulation development
The sponsor conducted a Phase I dose ranging study (Study NIH-01-597) which compared the immune response of vaccine containing HA antigen at doses between 15 µg and 60 µg per strain. From this study the 60 µg dose was selected for the Phase II and III Studies FIM01, FIM05, FIM07, and FIM12 respectively. The virus strain selected for each trial was based on the WHO/CDC recommendation for influenza vaccines during the year the trial was conducted. 
The strains used in each study were as follows:
Table 1: Influenza strains included in investigational vaccines used in studies evaluated in this submission
[image: ]
[bookmark: _Toc522542352]Contents of the clinical dossier
[bookmark: _Toc290846234][bookmark: _Toc290888771][bookmark: _Toc370580765][bookmark: _Toc355338639][bookmark: _Toc522542353]Scope of the clinical dossier
The sponsor has provided four study reports in support of this application. These all investigated ambulatory subjects > 65 years of age.
Table 2: Summary description of studies submitted in this dossier
	Study
	Number of Subjects
	Design

	FIM05
	3,876
	Double blind, active controlled, multicentre trial comparing immune reactivity of Fluzone High-Dose and Fluzone

	FIM12
	31,989
	Double blind, active controlled, multicentre trial to determine relative vaccine efficacy of Fluzone High-Dose compared to Fluzone

	FIM01
	414
	Double blind, multi-centre, trial comparing immune reactivity of Fluzone High-Dose a and Fluzone 

	FIM07
	9,172
	Double blind, active controlled, multicentre trial to determine the relative vaccine efficacy of Fluzone High-Dose compared to Fluzone


Enrolment in Study FIM07 was prematurely discontinued due to the occurrence of the 2009 influenza pandemic and it was provided to support the safety analysis. Secondary efficacy endpoints for the trial were, however, also presented.
The evaluator has reviewed Study NIH-01-597 in this report, which was provided as a literature reference.[footnoteRef:2] This was considered significant as it was a dose-ranging study on which supported the selection of 60 µg HA per strain (180 µg total) in Fluzone High-Dose. [2:  Keitel WA, Campbell JD, Treanor JJ, Walter EB, Patel SM, He F, et al. Safety and immunogenicity of an inactivated influenza A/H5N1 vaccine given with or without aluminum hydroxide to healthy adults: results of a phase I-II randomized clinical trial. J Infect Dis. 2008;198(9):1309–16] 

The sponsor provided 35 additional literature references, which the evaluator reviewed but are not further discussed in this report.
[bookmark: _Toc290846235][bookmark: _Toc290888772][bookmark: _Toc370580766][bookmark: _Toc522542354]Paediatric data
The submission did not include paediatric data.
[bookmark: _Toc272414612][bookmark: _Toc290846236][bookmark: _Toc290888773][bookmark: _Toc370580767][bookmark: _Toc522542355]Good clinical practice
Trials were conducted according to principles of Good Clinical Practice.
[bookmark: _Toc522542356]Pharmacokinetics
No pharmacokinetics data were provided.
[bookmark: _Toc522542357]Pharmacodynamics
No pharmacodynamics data were provided.
[bookmark: _Toc522542358]Dosage selection for the pivotal studies
[bookmark: _Toc522542359]Study NIH-01-597 
Study NIH-01-597 was a Phase I dose-ranging study which examined the immunological response of 202 ambulatory patients > 65 years of age to four doses of Fluzone. Subjects were randomised into equal groups to receive a single dose of trivalent influenza vaccine containing 0 µg (n = 50), 15 µg (n = 51), 30 µg (n = 51) or 60 µg (n = 50) of HA for each virus strain. The study was conducted in 2002 using the H1N1, H3N2 and Influenza B strains current for that year’s influenza vaccine. Oral temperature, infection site and systemic symptoms were observed for one week, with blood for serological analysis taken 1 month after the vaccine dose.
Serum HAI and NA were examined. The primary endpoints of the study were the GMT for serum HAI and NA against each of the vaccine strains one month after immunisation.
Table 3: Comparative GMT of HAI antibodies and Neutralising Antibody in doses of Fluzone between 45µg and 180 µg
[image: ]
The difference in GMT for HAI and NA between all dose levels was significant (p < 0.01). There was no significant difference between the dose groups in the frequency of systemic reactions reported. There was, however, a dose-related increase in the incidence of injection site discomfort (p < 0.01) and redness/swelling (p = 0.05).
The 60 µg dose was chosen for further development in Phase II and III studies on the basis of demonstrating superior reactogenicity to the lower two doses with an acceptable safety profile. This was on the basis that increased reactogenicity was likely to be associated with high rates of protection from influenza among recipients of the 60 µg/strain vaccine.
[bookmark: _Toc522542360]Clinical efficacy
[bookmark: _Ref271037274][bookmark: _Toc272414652][bookmark: _Toc290846274][bookmark: _Toc290888811][bookmark: _Toc370580773][bookmark: _Toc522542361]Pivotal efficacy studies
Study FIM05
Study design, objectives, locations and dates
Study FIM05 was a Phase III multicentre, double blind, active-controlled study in subjects > 65 years of age which compared the immune response of subjects receiving Fluzone High‑Dose (n = 2588) to those receiving Fluzone (n = 1288). The study had two main objectives. The first of these was to demonstrate the superiority of immune response in subjects receiving Fluzone High-Dose compared to those receiving Fluzone. The second main objective was to assess the lot consistency of immune response between subjects receiving Fluzone High-Dose from 3 different lots. Immune response was measured 28 days after subjects received a single dose of vaccine.
The study enrolled patients from 31 centres in the USA between 9 October 2006 and 22 January 2007, with follow-up completed on 9 July 2007. This time was chosen to allow vaccination immediately prior to the peak of the Northern respiratory virus season.
Inclusion and exclusion criteria
65 years of age or older
Ambulatory; defined as not institutionalised, bedridden or homebound.
Medically stable; chronic illnesses such as diabetes, hypothyroidism or heard disease assessed as controlled with medical therapy.
Afebrile; patients with a fever were deferred from enrolment until 3 days after resolution of their illness.
Significant exclusion criteria included:
known allergy to eggs or components of the vaccine
a history of Guillain-Barre syndrome
 immunosuppressive from underlying illness or treatment
Use of oral steroids or high doses of inhaled steroids within 1 month prior to vaccination
Active neoplastic disease or history of haematological malignancy within 5 years of the study.
Study treatments
Subjects received either Fluzone (15 µg HA per strain, 45 µg in total) or Fluzone High-Dose (60 µg per strain, 180 µg in total) as a single intramuscular injection of 0.5 mL.
Both vaccines contained HA derived from virus strains appropriate to the season in which the study was conducted:
A/New Caledonia/20/99/IVR-116 (H1N1)
A/Wisconsin/67/2005/X-161 (H3N2)
B/Malaysia/2506/04
Efficacy variables and outcomes
The primary endpoint in Study FIM05 was the anti-HA GMT for each of the three viral strains in the vaccine measured 28 days post vaccination. This was used to assess the equivalence in anti‑HA GMT between the three lots of vaccine used, where equivalence was defined as a ratio of GMT between two lots of vaccine between 0.67 and 1.50.
The secondary endpoint was the percentage of seroconversion among subjects measured one month post-vaccination. Seroconversion was defined as either:
Pre-vaccination HAI titre < 1:10 and a post-vaccination titre > 1:40; or
Pre-vaccination HAI titre ≥ 1:10 and a minimum four-fold increase in titre post vaccination.
The validated Flu HAI was performed by [information redacted], after assay transfer from sponsor laboratories.
Randomisation and blinding methods
Subjects were individually randomised to treatment through a central system for allocating an 8‑digit trial identification number at enrolment. Treatments were physically indistinguishable 0.5 mL syringes dispatched to study sites, the contents of which were not known to local investigators.
Analysis populations
Analyses were performed on Full Analysis Set (FAS) and Per-Protocol (PP) populations.
The FAS population included all subjects who received vaccine and provided at least one post-vaccination assessment.
The PP population included all subjects who satisfied the inclusion and exclusion criteria, received vaccine correctly according to randomisation, provided pre- and post- vaccination blood samples and completed Visit 2 within the specified time.
Safety analysis was performed on the FAS population according to the vaccine actually received.
Sample size
2,588 subjects received Fluzone High-Dose (n = 859, 866 and 863) for Batch 1, 2 and 3 respectively. 1288 subjects received Fluzone.
The sample size calculations were based on the primary endpoint. This indicated that 822 subjects would be required to receive each batch of vaccine to achieve a > 99% power to detect consistency where each comparison between lots was tested at a 95% confidence level.
Statistical methods
For the primary endpoint of lot consistency 95% confidence intervals were calculated for the ratios of GMT between the Lots 1 to 3; GMT1/GMT2, GMT1/GMT3, GMT2/GMT3. Consistency was demonstrated if the 95% confidence interval for each of these three tests was between 0.67 and 1.5.
For the secondary endpoint of seroconversion the 95% confidence interval of the difference in the proportion of subjects achieving seroconversion on each treatment was calculated. Superiority was concluded if the 95% confidence interval of the difference was entirely outside ≥ 10%, for example, a delta of 10% was specified.
Participant flow
Participant flow in Study FIM05 is shown in Table 4 below.
Table 4: Participant flow
[image: ]
There were low rates of discontinuation or loss-to-follow-up in Study FIM05 with > 98% of participants in each treatment arm and batch cohort completing the trial.
Major protocol violations/deviations
Sixteen subjects across ten sites were incorrectly randomised and did not receive their assigned treatment. In these cases the vaccine the subject actually received was recorded and they were included in the FAS analysis. 
For 25 subjects the vaccine the subject received was not recorded. These subjects were excluded from the FAS analysis for efficacy.
Baseline data
Subjects were well matched between treatment arms and Fluzone High-Dose lots for age, sex and race. The average age of subjects in Study FIM05 was 72.9 years for both Fluzone High-Dose and Fluzone treatment arms. The majority of subjects had received vaccination in the previous year (2005); 82.3% in the Fluzone High-Dose and 82.1% in the Fluzone treatment groups.
Results for the primary efficacy outcome
Lot consistency is shown in Table 5 below.
[bookmark: _Toc370576200]Table 5: GMT ratios for comparisons between Lots 1, 2 and 3 of Fluzone High-Dose in Study FIM05
[image: ]
The 95% confidence interval of the difference in GMT for HAI antibodies between the three lots of Fluzone High-Dose used in FIM05 was between 0.67 and 1.5 for all comparisons. This met the predefined criteria for equivalence between the lots. The ratios for GMT values between lots observed were between 0.94 comparing lot1/lot2 for H1N1 antibodies, and 1.04 for comparing lot2/lot3 for H3N2 antibodies. 
Results for other efficacy outcomes
Seroconversion rates in Fluzone High-Dose and Fluzone treated subjects are summarised below.
[bookmark: _Toc370576201]Table 6: Comparison of seroconversion rates in Fluzone High-Dose and Fluzone treated subjects
[image: ]
Subjects who received Fluzone High-Dose achieved a significantly higher rate of seroconversion than those receiving Fluzone, the margin of superiority being 25.42%, 18.38% and 11.18% for the H1N1, H3N2 and B components of the vaccine respectively.
GMT ratios in Fluzone High-Dose and Fluzone treated subjects are detailed in Table 7 below.
[bookmark: _Toc370576202]Table 7: Comparative GMT for HAI antibodies in Fluzone High-Dose and Fluzone treated subjects
[image: ]
Subjects who received Fluzone High-Dose had significantly higher GMT titres for HAI antibodies than those who received Fluzone.
Reverse cumulative plots of HAI antibody titre are provided in Figure 1. These indicate that the pre-vaccination titres of HAI antibodies were similar between the Fluzone High-Dose and Fluzone subjects.
Figure 1: Reverse cumulative distribution curves of antibody titres against H1N1, H3N2 and B vaccine strains 28 days post vaccination
[image: ]
Post hoc analyses of GMT for HAI antibodies indicated slight differences in the ratio between Fluzone High-Dose and Fluzone subjects when stratified for age (above or below 75 years), gender (male or female) or medical history (presence or absence of cardiac or respiratory disease). However, in these analyses GMT for HAI antibodies remained higher in the Fluzone High-Dose than the Fluzone treated subjects for all strains of influenza virus.
Seroprotection
Seroprotection, defined by a HAI antibody titre of ≥ 1:40 was assessed post vaccination.
[bookmark: _Toc370576203]Table 8: Comparative rates of seroprotection in subjects treated with Fluzone High-Dose and Fluzone
[image: ]
This indicated that seroprotection was achieved in 89.9%, 99.3% and 79.3% of subjects against the H1N1, H3N2 and B components of the vaccine respectively. The difference was statistically significant for all three strains at a 95% confidence level, but small e.g. 2.81% for the H3H2 strain.
Study FIM 12
Study design, objectives, locations and dates
Study FIM12 was a Phase III study which compared the clinical efficacy of Fluzone High-Dose and Fluzone in preventing influenza in patients > 65 years of age over two consecutive seasons. 14,500 and 17,500 subjects were randomised 1:1 to receive either Fluzone High-Dose or Fluzone in the first and second study years respectively. Vaccination of subjects was completed prior to 15 November in each study year to precede the onset of the peak of the northern respiratory virus season. 
Following vaccination subjects were followed through active and passive surveillance to 30 April the following year. Passive surveillance was implemented by subjects being instructed to contact the study site if they experienced defined symptoms of influenza. Active surveillance consisted of all subjects being contacted by a call centre once or twice per week until 30 April to ask if they had experienced any symptoms of respiratory illness. Twice weekly calls were scheduled during the peak of the influenza season; January to March (Year 1) and January to February (Year 2).
Nasopharyngeal swabs were taken from subjects who reported illness for PCR confirmation of influenza. The study site also collected history regarding concomitant illness such as pneumonia, and systemic symptoms if illness. Subjects were followed for 30 days after reporting illness.
Subjects who enrolled in Year 1 could re-enrol in Year 2 of the study. If the 17,489 subject enrolled in Year 2 of Study FIM12 7,645 had previously enrolled in Year 1. The vaccine formulation changed between the two years of the study. Thus the reported number of subjects analysed in the study actually represent ‘subject-years’ of vaccination.
Study FIM12 was conducted between 6 September 2011 and 31 May 2013 at 126 centres in the USA and Canada. 
Inclusion and exclusion criteria
There were no screening criteria for participation in Study FIM12.
Enrolled subjects were > 65 years of age and able to attend scheduled visits.
Subjects could enrol in both years of the trial.
Significant exclusion criteria included:
known allergy to eggs or components of the vaccine
a history of Guillain-Barré syndrome
vaccination against influenza in the 6 months preceding the study vaccination
Study treatments
Subjects received one 0.5 mL dose of either Fluzone High-Dose or Fluzone containing 60 µg or 15 µg of HA respectively for each of the three influenza strains in the vaccine. The strains in the vaccine were:
Year 1:
A/California/7/2009 (H1N1)
A/Victoria/210/2009 (H3N2)
B/Brisbane/60/2008
Year 2:
A/California/7/2009 (H1N1)
A/Victoria/361/2011 (H3N2)
B/Texas/6/2011
Efficacy variables and outcomes
Primary endpoint
The primary endpoint of Study FIM12 was the occurrence of culture or PCR confirmed influenza in subjects > 14 days after vaccination who had a protocol-defined ILI. This was used to calculate the relative vaccine efficacy of Fluzone High-Dose compared to Fluzone.
A protocol defined ILI was determined by at least one of; sore throat, cough, sputum production, wheezing or difficulty breathing and at least one of; fever > 37.2°C, shivering, fatigue, headache or myalgia.
An alternate clinical endpoint, the Modified CDC-defined ILI was also measured. A case of Modified-CDC-defined ILI was defined as the occurrence of a fever of > 37.2°C degrees centigrade with cough or sore throat.
Secondary and observational endpoints 
Several secondary endpoints examined the occurrence of influenza which was similar to the vaccine strains. ‘Antigenic similarity’ was concluded when a culture-confirmed isolate was considered similar to the vaccine-components when tested against a standardised panel of ferret HAI antibodies. ‘Similarity to the vaccine components’ was concluded when a culture-confirmed isolate was considered similar to one of the vaccine strains according to genetic sequence or HAI antigenicity.
The rate of pneumonia, onset or exacerbation of cardio-respiratory conditions and occurrence of health care utilisation was defined as an observational endpoint.
Randomisation and blinding methods
Randomisation was administered through a central allocation of identification numbers using the same process as Study FIM05.
Analysis populations
Two analyses sets were used.
The Full Analysis Set (FAS) was defined for each study year as including all subjects who received study vaccine. 
The Per-Protocol analysis set was a subset of the FAS which excluded;
Subjects who did not meet all inclusion or had at least on exclusion criteria for the study
Subjects who did not receive vaccine
Subject receive a vaccine which was deemed unacceptable for use
Subject received incorrect vaccine for their randomisation
Surveillance contact was not made at least once after 28 days
Missing data was not replaced or imputed in the FAS set.
Sample size
The study enrolled 31,989 subjects allocated to Fluzone (n = 15,998) and Fluzone High-Dose (n = 15,991).
A sample of at least 30,000 was calculated as necessary to achieve 80% power to detect at least a 9.1% difference in the vaccine efficacy of Fluzone High-Dose and Fluzone.
Statistical methods
The observed rate of influenza in the two treatment arms was used to calculate the relative vaccine efficacy of the Fluzone High-Dose and Fluzone using the calculation:
The VE of Fluzone High-Dose relative to Fluzone was estimated for the primary endpoint by:
Relative VE = 1 - [(CHD/NHD) / (CFL/NFL)]
where:
Relative VE is the efficacy of Fluzone High-Dose vaccine relative to that of Fluzone vaccine
CHD is the number of cases in the Fluzone High-Dose Group
NHD is the number of subjects in the Fluzone High-Dose Group
CFL is the number of cases in the Fluzone Group
NFL is the number of subjects in the Fluzone Group
CIs for relative VE were calculated by an exact method conditional on the total number of cases
in both groups. The efficacy estimate given above may be restated as:
Relative VE = 1 - NFL/NHD x q/1-q
where q is the proportion of cases who received Fluzone High-Dose. Thus
q/1−q
is equivalent to
CHD/CFL
Given the total number of cases, CHD has a binomial distribution (q, CHD+CFL). Thus, a CI for q may be constructed using the exact Clopper-Pearson method for binomial proportions. Since q/1-q is a strictly increasing function of q, a CI for VE may be constructed.
Fluzone High-Dose would be considered superior to Fluzone if the lower bound of the 95% two sided CI for relative VE was > 9.1% for the primary objective. An interim analysis was to be conducted by an IDMC at the end of the first year if the total number of primary endpoint cases at that time was at least 80, with the possibility of stopping the trial if efficacy was demonstrated; however, this number was not realised.
There was no hypothesis testing of secondary endpoints.
Participant flow
[bookmark: _Toc370576204]A total of 31,989 subjects were enrolled, of whom 95% completed the study overall. Study completion rates, loss to follow-up and withdrawals due to adverse events occurred at similar rates between the treatment arms (Table 9).
Table 9: Participant flow in Study FIM12
[image: ]
Major protocol violations/deviations
A total of 186 subjects were excluded from the per-protocol analysis for protocol deviations. The most common of these was not being contacted during the surveillance period (n = 93). Rates of protocol deviations were similar between treatment arms (Table 10).
Table 10: Major protocol violations occurring in Fluzone High-Dose and Fluzone treatment arms in Study FIM12
[image: ]
Baseline data
[bookmark: _Toc370576206]Of the subjects enrolled, 43.4% were male and 56.6% were female, with the population having a mean age of 73.3 years. The treatment arms were balanced for race, sex and age. The proportion of subjects reporting at least one specified chronic co-morbidity was similar between the Fluzone High-Dose (67.22%) and Fluzone (67.24) treatment arms (Table 11). 
Table 11: Summary of pre-existing medical conditions among Fluzone High-Dose and Fluzone treated subjects in Study FIM12
[image: ]
Results for the primary efficacy outcome
The calculated relative vaccine efficacy of 24.24% (95% CI 9.71-36.50) demonstrated the superiority of Fluzone High-Dose to Fluzone using the pre-specified margin of superiority of 9.1% and the protocol-defined case definition of influenza (Table 12).
These results did not differ between the per-protocol and FAS analyses. The relative efficacy of Fluzone High-Dose/Fluzone was higher for H3N2 influenza (23.30) and influenza B (25.48) than for H1N1 influenza (11.09). The relative vaccine efficacy for Fluzone High-Dose/Fluzone for H1N1 was -33.53, for example, Fluzone was superior in Year 2 of the study. There were, however, low numbers of H1N1 cases observed over the study, which is reflected in the wide confidence intervals for the estimate of relative vaccine efficacy for this strain.
[bookmark: _Toc370576207]Table 12: Relative rates of influenza according to protocol-defined and Modified CDC case definitions in Fluzone High-Dose and Fluzone treated subjects in Study FIM12
[image: ]
The results were similar using the modified CDC case definition of influenza. The lower numbers of patients achieving this more restrictive definition of illness reduced the accuracy of the estimate of vaccine efficacy, including very low numbers of H1N1 influenza. Using this case definition the relative vaccine efficacy against H1N1 influenza was unfavourable for Fluzone High-Dose; -50.03 (95% CI -1696, 82.80)
Results for other efficacy outcomes
Relative vaccine efficacy against culture-confirmed influenza caused by viral types antigenically similar to those contained in the vaccine
[bookmark: _Toc370576208]The relative vaccine efficacy for Fluzone High-Dose/Fluzone for influenza types which were antigenically similar to the vaccine strains was 31.44 indicating superior protection with Fluzone High-Dose to the standard dose vaccine (Table 13).
Table 13: Relative rates of influenza caused by virus antigenically similar to that contained in the vaccine in Fluzone High-Dose and Fluzone treated subjects in Study FIM12 (per protocol analysis)
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Relative vaccine efficacy against culture-confirmed influenza caused by viral types similar to those contained in the vaccine
[bookmark: _Toc370576209]The relative vaccine efficacy for isolated confirmed as similar to the vaccine strains of virus indicates a similar pattern to the overall FAS results (Table 14).
Table 14: Relative rates of influenza caused by virus antigenically similar to that contained in the vaccine in Fluzone High-Dose and Fluzone treated subjects in Study FIM12 (per protocol analysis)
[image: ]
Rates of pneumonia, exacerbation of pre-existing health conditions and health care utilisation 
Overall the number of cases of pneumonia or onset/exacerbation of pre-existing cardio-respiratory conditions was lower in the Fluzone High-Dose than the Fluzone treated group where the diagnosis of influenza is confirmed (Table 15). The relative risk of these outcomes between the two treatment arms was not significantly different at a 95% level of confidence. 
[bookmark: _Toc370576210]Table 15: Comparative rates of pneumonia, exacerbation of pre-existing health conditions and health-care utilisation in Fluzone High-Dose and Fluzone treated subjects
[image: ]
[bookmark: _Ref271037188][bookmark: _Ref271037210][bookmark: _Toc272414655][bookmark: _Toc290846277][bookmark: _Toc290888814][bookmark: _Toc370580774][bookmark: _Toc241374311][bookmark: _Ref243294291][bookmark: _Toc522542362][bookmark: _Toc290846278][bookmark: _Toc290888815]Other efficacy studies
Study FIM01
Study design, objectives, locations and dates
Study FIM01 was a prospective randomised double blind study comparing the reactogenicity and immunogenicity of Fluzone High-Dose and Fluzone containing 60 µg and 15 µg of HA per strain respectively. The study enrolled 414 ambulatory and medical stable subjects > 65 years of age who were randomised 1:1 to the dosage arms.
Study FM01 was conducted at 5 centres in the USA between April and November 2005.
The main objective of the study was to compare the immunogenicity of a novel high-dose trivalent influenza vaccine containing 60 µg of HA per strain with a vaccine containing the standard dose of 15 µg HA per strain in patients over 65 years of age. It was proposed that a superior immunological response in this population could lead to greater protection from influenza infection.
Inclusion and exclusion criteria
The inclusion criteria for FM01 were that subjects were:
65 years of age or older
Ambulatory; defined as not institutionalised, bedridden or homebound.
Medically stable; chronic illnesses such as diabetes, hypothyroidism or heard disease assessed as controlled with medical therapy.
Afebrile; patients with a fever were deferred from enrolment until 3 days after resolution of their illness
Significant exclusion criteria included:
known allergy to eggs or components of the vaccine
a history of Guillain-Barre syndrome
immunosuppressive from underlying illness or treatment
Use of oral steroids or high doses of inhaled steroids within 1 month prior to vaccination
Active neoplastic disease or history of haematological malignancy within 5 years of the study.
Subjects were stratified according to whether they had received influenza vaccine for the 2004‑2005 season (noting the study was conducted in the Northern summer) based on self-reporting. 
Study treatments
Subjects received a single 0.5mL IM dose of a trivalent influenza vaccine containing either 15 µg or 60 µg HA per strain of A/New Caledonia/20/99 (H1N1), A/Fujian/411/2002 (H3N2) and B/Jiangsu/10/2003.
Efficacy variables and outcomes
The primary endpoint of FM01 was to proportion of subjects in each group who achieved a serum HAI titre of at least 1:32 for each of the three vaccine antigens assessed 1 month after vaccination.
Secondary endpoints included:
The GMT of the serum of serum HAI antibody against each of the 3 vaccine antigens.
The proportion of subjects in each group who achieved at least 4-fold increases in serum HAI antibody titres.
The proportion of patients who achieved serum HAI titres of 1:64 and 1:128 for each of the 3 vaccine antigens.
The immunogenicity outcomes for this trial were obtained from both Baylor and Sanofi Pasteur laboratories; however, the results obtained from the Baylor laboratory were used for the primary analysis.
Randomisation and blinding methods
Investigators were blinded to the treatments being administered, which are identical in appearance. Subjects were randomised from a centrally administered randomisation table. Randomisation occurred within previously vaccinated/not previously vaccinated strata to produce equal representation of treatment arms among these two groups.
Analysis populations
ITT and Per-Protocol analyses were performed on all subjects who received a dose of vaccine and had at least 1 blood sample taken. The difference between the two analyses was the ITT population was analysed according to the treatment subjects were randomised to receive, while the Per-Protocol analysis was analysed according to the treatment the subject actually received. Only one subject received Fluzone High-Dose when they were randomised to receive Fluzone.
Sample size
206 and 208 subjects received Fluzone High-Dose and Fluzone respectively.
Statistical methods
95% confidence interval was calculated for the proportion of subjects achieving the specified HAI titres. A full description of the statistical tests applied was not provided.
Participant flow
A total of 415 subjects were enrolled, and 414 subjects were vaccinated (Table 16). One subject received the incorrect treatment for their randomisation.
[bookmark: _Toc370576211]Table 16: Participant flow in Study FIM01 Summary of subject disposition; All subjects
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1) Subject [information redacted] was enrolled but not vaccinated; 2) Subject [information redacted] was randomised to receive the high dose but was given the standard dose. This subject was included in the standard group for all per protocol analyses but was included in the high dose group for ITT analyses; 3) Subject [information redacted] was classified as an early study discontinuation because the subject died during the study on Day 169 after vaccination.
Major protocol violations/deviations
Protocol violations were reported in 21 and 23 of the subjects in the 60 µg and 15 µg dose vaccine treatment arms respectively. None of these resulted in an adverse event or withdrawal of the subject from the study. 
Baseline data
The demographic characteristics of the two treatment arms were well matched for gender, age and race. The average age of the treatment arms was 74 and 73 for the Fluzone High-Dose and Fluzone treatment arms respectively. 
Results for the primary efficacy outcome
A HAI titre of 1:32 against the H1 antigen was observed in 62.3% and 48.3% of subjects (p < 0.01) in the Fluzone High-Dose and Fluzone dose vaccine respectively (Table 17). There was no significant difference between treatment groups for the H3 or B antigens. The results were similar between previously vaccinated or unvaccinated groups.
[bookmark: _Toc370576212]Table 17: Comparative rate of subjects in Fluzone High-Dose and Fluzone treated arms achieving an HAI antibody titre > 1:32
	
	Fluzone High-Dose
	Fluzone
	

	Population
	Titre
	Antigen
	N
	%
	N
	%
	p-value

	All
	> 1:32
	H1
	129
	62.3
	100
	48.3
	<0.01

	
	
	H3
	196
	94.7
	190
	91.8
	0.24

	
	
	B
	129
	62.3
	118
	57.0
	0.27


Results for other efficacy outcomes
Serum HAI antibody GMT
Overall the post-vaccination GMT was significantly higher for the Fluzone High-Dose (high dose) than the Fluzone (standard dose) vaccine for all three antigens at a 95% confidence level (Table 18).
[bookmark: _Toc370576213]Table 18: Comparison of GMT to HAI antibodies in Fluzone High-Dose and Fluzone treated subjects in Study FIM01
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Serum HAI antibody 4-fold increases
There were a significantly higher proportion of subjects achieving a 4-fold increase in HAI antibody titres after vaccination for all 3 antigens in the Fluzone High-Dose than the Fluzone treatment arms (Table 19).
[bookmark: _Toc370576214]Table 19: Comparison of rates of subjects in Fluzone High-Dose and Fluzone treated arms achieving a 4 fold or greater increase in HAI antibody titre in Study FIM01
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Study FIM07
Study design, objectives, locations and dates
Study FIM07 was a study with essentially the same design as Study FIM12 which was discontinued in its first year, 2009, after enrolling only 9,172 of an anticipated 33,000 patients. The study was ended prematurely because of the onset of the H1N1 ‘swine flu’ pandemic which meant that > 95% of isolates occurring in the 2009-2010 northern winter were of the pandemic strain. The primary endpoint for Study FIM07 was the rate of influenza in subjects vaccinated with Fluzone or Fluzone High-Dose that was caused by virus considered antigenically similar to those in the vaccine. As the study vaccine contained the A/Brisbane/59/2007 strain this was not antigenically similar to the pandemic virus.
Limited efficacy data for secondary endpoints was examined and is available in Table 20. The study has been submitted as part of the safety analysis. 
Table 20: Limited analysis of comparative rates of influenza in Fluzone HD and Fluzone treated arms in Study FIM07
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The point estimate of the relative efficacy of Fluzone HD compared to Fluzone indicated higher efficacy for Fluzone HD. However the 95% confidence intervals around this estimate were wide indicating the relatively low power of Study FIM07 arising from the premature discontinuation of recruitment.
[bookmark: _Toc370580775][bookmark: _Ref271126605][bookmark: _Toc272414657][bookmark: _Toc290846282][bookmark: _Toc290888819][bookmark: _Toc522542363]Evaluator’s conclusions on clinical efficacy
The pivotal Studies FIM12 and FIM05 provide evidence of improved immune reactivity and clinical efficacy respectively of Fluzone High-Dose compared to Fluzone in the proposed target population. The number needed to treat to prevent a case of influenza with Fluzone High-Dose compared to using Fluzone is approximately 270 based on the primary endpoint for influenza A (rate of influenza of 1.56% and 1.19% in Fluzone and Fluzone High-Dose groups). This would potentially prevent a large number of cases of influenza if Fluzone High-Dose was used widely, but may limit acceptance by the individual given the slightly higher rate of injection site reactions.
Study FIM12 confirmed greater relative efficacy of Fluzone High-Dose compared to Fluzone in preventing Influenza A and influenza B in subjects > 65 years of age (Table 21). The subjects in this study were comparatively well, and Study FIM12 provides little evidence of the comparative benefit of Fluzone High-Dose in settings such as aged care facilities where the population is very frail.
Table 21: Study FIM12 Relative vaccine efficacy of Fluzone High-Dose compared to Fluzone in the prevention of laboratory confirmed influenza associated with protocol defined influenza like illness, by age subgroups Per Protocol analysis
 [image: ]
An analysis of the effect by age was presented in the US FDA report of Fluzone High-Dose;[footnoteRef:3] but was not included in the submitted dossier. It does not suggest a strong effect of age on the efficacy of Fluzone High-Dose within the limited power of the sub-analysis. [3:  Evaluation of STN 103914/5726 by Roshan Ramanthan MD MPH, 29 October 2014] 

The evaluator notes that the modified-CDC-defined influenza like illness used as a secondary efficacy endpoint is closer to the WHO surveillance definition of an Influenza-like-Illness that is a fever ≥ 38°C and cough. While all cases in FIM12 were laboratory confirmed, the evaluator feels that the modified CDC definition is likely to better estimate the clinical syndrome which will be recognised as influenza and tested in the Australian clinical or public health setting than the protocol-defined case definition.
The evaluator notes that in the influenza seasons over which Study FIM12 was conducted H3N2 represented > 75% of the virus circulating in the US and Canada with comparatively little H1N1. This pattern was replicated in the adjacent Australian seasons. There were too few cases of H1N1 in Study FIM12 to effectively assess the clinical efficacy of the vaccine against this subtype. FIM07 does not provide supportive evidence because the vaccine was unmatched to the pandemic strain in that year. The evaluator therefore feels that the immunological response demonstrated against H1N1 in Study FIM05 is the best evidence of a protective response against the H1N1 subtype. This study observed a higher rate of seroprotection in subject vaccinated with Fluzone High-Dose than in those who received Fluzone.
[bookmark: _Toc522542364]Clinical safety
[bookmark: _Toc272414659][bookmark: _Toc290846284][bookmark: _Toc290888821][bookmark: _Toc370580777][bookmark: _Toc522542365][bookmark: _Ref268776745]Studies providing evaluable safety data
Safety data is available from the Studies FIM01, FIM05, FIM07, FIM12 submitted in this dossier as complete reports. Study NIH-01-574 was included in the dossier as a literature reference and so analysis of safety endpoints in this study was not possible. However, this dose-ranging study included only a low number of subjects who received the proposed dose of Fluzone High-Dose. No study assessed a safety as a primary endpoint.
A summary of safety data collected for this submission is shown in Table 22.
[bookmark: _Toc370576215]Table 22: Summary of safety data collected in studies providing safety information in this submission
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Pivotal efficacy studies
Study FIM12
Study FIM reported Serious Adverse Events (SAE) and Adverse Events of Special Interest (AESI). All adverse events which occurred from a subject’s enrolment to the end of the respective study year in May were reported by investigators to the sponsor using an electronic data record. Investigators also reported Serious Adverse Events which occurred after the study year and were considered likely to be due to vaccination.
Serious adverse events were defined as those which:
Result in death
Were life threatening
Required patient hospitalisation or prolongation of hospitalisation
Resulted in significant disability/incapacity
Were a congenital abnormality or birth defect
Were judged to be an important medical event
The sponsor has noted the distinction between Serious Adverse Events and Severe Adverse Events. The latter implies a scale of severity such as used, for example, in the Common Terminological Criteria for Adverse Events (CTCAE) developed for reporting trials in cancer therapies.
Adverse Events of Special Interest (AESIs) were assessed in Studies FIM12 and FIM07 and included:
Guillain-Barré syndrome (GBS)
Bell’s palsy
Encephalitis/myelitis
Optic neuritis
Stevens-Johnson syndrome
Toxic epidermal necrolysis
Study FIM05
Study FIM05 collected unsolicited non-serious and serious adverse events (SAE) as well as protocol-solicited safety endpoints for 28 days after vaccination. Subjects were monitored for 30 minute post-vaccination to assess ‘Immediate Reactions’ of any kind.
At vaccination subjects were given a 7 day memory aid, digital thermometer and ruler. They were instructed how to measure their temperature and assess the degree of redness/swelling at the injection site and contacted at Day 8 to review this information. This information was used to compare the rate of Solicited Injection Site Reactions and Solicited Systemic Reactions in the Fluzone High-Dose and Fluzone treatment arms. Solicited Injection Site Reactions included Pain, Swelling or Redness, while Solicited Systemic Reactions included Fever, Headache, Malaise and Myalgia. Each symptom was assessed on a scale of 0 (absence) to 3 (severe).
A description of how Solicited Injection Site Reactions and Solicited Systemic Reaction were scored were scored is provided in Table 23 of this report.
Table 23: Scoring scale for solicited injection site reactions in Study FIM05
[image: ]
Subjects were asked to record health-care utilisation; hospitalisation, visits to the emergency department or unscheduled physician visits on a card up to 28 days post vaccination as well as unsolicited adverse events. As prevention of health-care utilisation can be considered an efficacy outcome of vaccination, this data has been considered in the analysis of efficacy data for Study FIM05 in this report.
Supportive studies
Study FIM01
Study FIM01 collected the same protocol defined safety endpoints at day 8 and 28 regarding adverse events as Study FIM05. Study FIM01 did not analyse the time at which adverse events occurred to assess all immediate reactions as was done in Study FIM05. It is also smaller study than Study FIM05 and therefore is considered a supportive study for the safety analysis.
Study FIM07
Study FIM07 collected the same safety endpoints as Study FIM12 but over a shorter time period due to being interrupted. It is therefore considered supportive study for the safety analysis. 
[bookmark: _Toc241374318][bookmark: _Ref271196630][bookmark: _Toc272414662][bookmark: _Toc290846300][bookmark: _Toc290888837][bookmark: _Toc370580778][bookmark: _Toc522542366]Patient exposure
The patient exposure in the studies submitted in support of this submission is shown in Table 24 below.
[bookmark: _Toc370576216]Table 24: Patient exposure in studies submitted in support of this submission
	Study title
	Fluzone High-Dose 
	Fluzone
	First Visit of First Subject
	Last Contact with Last Subject

	FIM05
	2588
	1288
	9 October 2006
	9 July 2007

	FIM12 (Year 1)
	7254
	7243
	6 September 2011
	31 May 2013

	FIM12 (Year 2)
	8738
	8748
	
	

	FIM01
	206
	208
	11 April 2005
	28 November 2005

	FIM07
	6018
	3050
	22 September 2009
	28 May 2010

	NIH-01-597
	50 at proposed dose/ 202 at all doses 
	
	18 June 2002
	April 2003


[bookmark: _Toc241374319][bookmark: _Ref271044764][bookmark: _Toc272414663][bookmark: _Toc290846301][bookmark: _Toc290888838][bookmark: _Toc370580779][bookmark: _Toc522542367]Adverse events
[bookmark: _Ref272317284][bookmark: _Ref272333565][bookmark: _Toc272414664][bookmark: _Toc290846302][bookmark: _Toc290888839][bookmark: _Toc370580780]All adverse events (irrespective of relationship to study treatment)
Pivotal studies
Study FIM05
Immediate reactions within 30 minutes of vaccination
Study FIM05 indicated that 0.3% of subjects in both the Fluzone High-Dose and Fluzone treatment arms had one or more immediate adverse events (Table 25). There were no significant differences in the type of reactions reported between treatment arms. 
[bookmark: _Toc370576217]Table 25: Immediate reactions observed in Study FIM05 within 30 minutes of vaccination
[image: ]
All adverse events to 28 days
A total of 559 (21.7%) of Fluzone High-Dose and 276 (21.9%) of Fluzone subjects reported unsolicited adverse events up to day 28. There were no significant differences in the rate of adverse event reported in each SOC between the two treatment arms.
Other studies
Study FIM12
The Study Report for FIM12 has only analysed SAEs rather than all reported adverse events.
8.3.1.2.0 supportive studies
Study FIM01
A total of 84 subjects in the Fluzone High-Dose (40.78%) and 60 in the Fluzone (28.85%) treatment arms reported at least one adverse event regardless of association over the duration of the study. The most notable difference was in the rate of cough and pharyngolaryngeal pain reported between the Fluzone High-Dose and Fluzone treatment arms; 5.3% versus 1.9% in each case.
Study FIM07
The Study Report for FIM07 has only analysed SAEs rather than all reported adverse events.
[bookmark: _Ref272333567][bookmark: _Toc272414665][bookmark: _Toc290846303][bookmark: _Toc290888840][bookmark: _Toc370580781]Treatment-related adverse events (adverse drug reactions)
Pivotal studies
Study FIM05
[bookmark: _Toc370576218]Solicited injection site reactions
The majority of injection-site reactions reported in both the Fluzone High-Dose and Fluzone groups were of mild to moderate intensity (Table 26). Swelling, erythema and pain occurred approximately 1.4 times more frequently in subjects treated with Fluzone High-Dose than Fluzone. 
Severe swelling or erythema was uncommon in both groups but more frequent in Fluzone High-Dose (1.5% and 1.8% respectively) compared to Fluzone (0.6% and 0.6% respectively). Rates of severe pain at the injection site were similar between the two treatment arms.
Table 26: Solicited site reactions observed in subjects receiving Fluzone High-Dose or Fluzone in Study FIM05 within first week after vaccination
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Solicited systemic reactions
The rates of solicited systemic reactions were similar between the two treatment arms, but generally more frequent in the Fluzone High-Dose than Fluzone treatment arms (Table 27). The 95% confidence interval for the relative risk for of these adverse events between the two treatment arms fell within the protocol specified margin on non-inferiority of RR < 3.
[bookmark: _Toc370576219]Table 27: Solicited Systemic Reactions observed in subjects receiving Fluzone High-Dose or Fluzone in Study FIM05 within first week after vaccination
[image: ]
Study FIM12
The Study Report for FIM12 has only analysed SAEs rather than all reported adverse events. 
Other studies
Study FIM01	
Slightly higher rates of Fluzone High-Dose than Fluzone subjects reported solicited injection site and solicited systemic reactions. A total of 57% Fluzone High-Dose and 44% of Fluzone subjects reported at least one solicited injection site reaction. A total of 41% of Fluzone High-Dose and 29% of Fluzone subjects reported at least on solicited systemic reaction. These results to not differ from the trends identified in Study FIM05.
Other than the solicited adverse events, no SAE was considered related to study drug.
Study FIM07
The Study Report for FIM07 has only analysed SAEs rather than all reported adverse events.
[bookmark: _Toc241374320][bookmark: _Ref272333507][bookmark: _Toc272414666][bookmark: _Toc290846304][bookmark: _Toc290888841][bookmark: _Toc370580782]Deaths and other serious adverse events
Pivotal studies
Study FIM05
The rate of SAE reported in Study FIM05 to Day 180 of follow-up was similar between the Fluzone High-Dose (6.47%) and Fluzone (7.4%) treatment arms. No trends in specific SAEs reported between the treatment arms were evident. 
Other than the protocol solicited adverse events, two SAEs in Study FIM05 were considered by investigators to be due to study treatment with one occurring in each treatment arm. 
No deaths were reported during the active phase of the study (to Day 28). There were 23 deaths in follow-up to Day 180; 16 (0.62%) in the Fluzone High-Dose and 7 (0.56%) in the Fluzone treatment arms. These were all considered unrelated to treatment.
Study FIM12
[bookmark: _Toc370576220]A total of 8.27% of Fluzone High-Dose and 9.02% of Fluzone subjects experienced at least one SAE, a relative risk of 0.92 (95% CI 0.85 to 0.99) (Table 28). The most frequently reported SOC for these SAEs was Cardiac Disorders, reported in 1.61% of Fluzone High-Dose and 1.79% of Fluzone subjects respectively. The most common cardiac disorders were atrial fibrillation, occurring in 0.32% of Fluzone High-Dose and 0.42% of Fluzone subjects, and cardiac failure, occurring in 0.03% of Fluzone High-Dose and 0.03 of Fluzone subjects. 
Among the subjects reporting Infections and Infestations the most common causes were bronchitis in 0.09% and 0.06% of Fluzone High-Dose and Fluzone subjects, and pneumonia in 0.39% of Fluzone High-Dose and 0.55% of Fluzone subjects.
Three subjects in the Fluzone High-Dose group experience SAEs which were considered related to treatment.
There were 83 deaths in the Fluzone High-Dose and 84 deaths in the Fluzone treated groups respectively. Of these, 6 deaths occurred in the Fluzone High-Dose group within 30 days of vaccination compared to none in the Fluzone Group. None of these were considered related to treatment, however. Two of the deaths were accidental, and four were related to re-existing medical conditions.
Table 28: Serious Adverse Events reported in Study FIM12 reported by System Organ Class
	System Organ Class (SOC)
	Fluzone High-Dose (%) (n = 15992)
	Fluzone (%) (n = 15991)

	Blood and lymphatic system
	0.16
	0.14

	Cardiac disorders
	1.61
	1.79

	Congenital, familial and genetic disorders
	0.00
	0.01

	Ear and labyrinth disorders
	0.03
	0.08

	Endocrine disorders
	0.02
	0.03

	Eye disorders
	0.02
	0.01

	Gastrointestinal disorders
	0.64
	0.93

	General disorders and administration site conditions
	0.52
	0.50

	Hepatobiliary disorders
	0.16
	0.16

	Immune system disorders
	0.03
	0.01

	Infections and infestations
	1.26
	1.66

	Injury, poisonings and procedural complications
	0.66
	0.72

	Investigations
	0.00
	0.02

	Metabolism and nutrition disorders
	0.14
	0.21

	Musculoskeletal and connective tissue disorders
	1.18
	0.87

	Neoplasms
	0.88
	0.87

	Psychiatric disorders
	0.09
	0.11

	Renal and urinary disorders
	0.29
	0.29

	Reproductive system and breast disorders
	0.08
	0.06

	Skin and subcutaneous tissue disorders
	0.04
	0.03

	Social circumstances
	0.01
	0.00

	Surgery and medical procedures
	0.01
	0.03

	Vascular disorders
	0.43
	0.42


Other studies
Study FIM01
During Study FIM01 there were a total of 23 SAEs, 14 in the Fluzone High-Dose and 9 in the Fluzone treated groups. None of these was considered related to treatment. There was one death from myocardial infarction 169 days post-vaccination which was not considered due to treatment.
Study FIM07
A total of 8.1% of Fluzone High-Dose treated subjects and 7.7% of Fluzone treated subjects suffered SAEs in Study FIM07. Cardiac Disorders and Infections were the most frequently reported SOC, each occurring in 1.1% of Fluzone High-Dose treated subjects. Among these cardiac failure and pneumonia were the most common conditions, occurring in 0.3% and 0.2% of Fluzone High-Dose subjects respectively. There were 3 SAEs considered related to treatment in the Fluzone High-Dose group. 
There were 31 (0.5%) deaths in the Fluzone High-Dose treatment group and 12 (0.4%) deaths in the Fluzone treatment group. None of these were considered related to treatment.
[bookmark: _Toc241374325][bookmark: _Ref272333477][bookmark: _Toc272414667][bookmark: _Toc290846305][bookmark: _Toc290888842][bookmark: _Toc370580783]Discontinuation due to adverse events
Pivotal studies
Study FIM05
Withdrawal from the study due to adverse events occurred in 0.6% of the Fluzone High-Dose treated arm and 0.9% of the Fluzone treated arm in Study FIM05. All of these adverse events were considered unrelated to treatment.
Study FIM12
Withdrawal from the study occurred in 0.62% of Fluzone High-Dose treated and 0.64% of Fluzone treated subjects in Study FIM12 due to SAEs. None of these SAEs were considered related to treatment.
Three subjects in the Fluzone High-Dose and 1 subject in the Fluzone group withdrew from the study due to non-SAE adverse events. 
Other studies
Study FIM01
Other than one subject who died, no other subject discontinued Study FIM01 due to an adverse event.
Study FIM07
A total of 0.6% of Fluzone High-Dose and Fluzone treated subjects withdrew from Study FIM07 due to SAEs. None of these were considered related to treatment. No withdrawals due to non-SAE adverse events occurred in the Fluzone High-Dose group.
[bookmark: _Toc241374321][bookmark: _Ref271044780][bookmark: _Ref271196640][bookmark: _Ref272333085][bookmark: _Toc272414668][bookmark: _Toc290846306][bookmark: _Toc290888843][bookmark: _Toc370580784][bookmark: _Toc522542368]Laboratory tests
No laboratory assessment was performed.
[bookmark: _Toc370580785][bookmark: _Toc522542369]Adverse events of special interest
Pivotal studies
Study FIM12
In Study FIM12 there was 1 case of Guillain-Barré syndrome in the Fluzone treatment arm 96 days post vaccination, which was reported as not related to treatment (Table 29). There were 5 cases of Bell’s palsy in the Fluzone and 1 case in the Fluzone High-Dose treatment arms respectively, all of which were reported as unrelated to treatment. One case of encephalomyelitis was considered related to study treatment in the Fluzone High-Dose treatment group.
The single case of Stevens-Johnson syndrome in the Fluzone High-Dose arm was reported as unrelated to study treatment as the patient received a sulphamethoxazole/trimethoprim. The subject has a known allergy to sulphur containing medications.
[bookmark: _Toc370576221]Table 29: Comparative rate of adverse events of special interest (AESI) in Fluzone High-Dose and Fluzone treated subjects in Study FIM12
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	Study FIM07
In Study FIM07 there were no cases of Guillain-Barré syndrome reported in either treatment arm (Table 30). Five cases of Bell’s palsy were reported, 3 in the Fluzone High-Dose and 2 in the Fluzone treated arms. One case was considered related to treatment in the Fluzone treatment arm.
[bookmark: _Toc370576222]Table 30: Comparative rate of adverse events of special interest (AESI) in Fluzone High-Dose and Fluzone treated subjects in Study FIM07
[image: ]
Other studies
Studies FIM05 and FIM01 did not assess AESIs.
[bookmark: _Toc241374326][bookmark: _Ref272333048][bookmark: _Toc272414679][bookmark: _Toc290846317][bookmark: _Toc290888854][bookmark: _Toc370580786][bookmark: _Toc522542370]Post-marketing experience
The sponsor has not provided Post Market Safety Update Reports (PSURs) or post-marketing data. They have noted that between February 2009 and February 2014 a total of 20,702,980 doses of Fluzone High-Dose were distributed in the US. They have referenced the US Product Information (Package Insert) regarding adverse events reported on the basis of this experience. The summary of post-marketing data provided does not reference post-marketing experience from Canada.
[bookmark: _Toc241374328][bookmark: _Toc272414691][bookmark: _Toc290846329][bookmark: _Toc290888866][bookmark: _Toc370580787][bookmark: _Toc522542371]Evaluator’s overall conclusions on clinical safety
More injection site and systemic reactions were observed within one week of vaccination in subjected treated with Fluzone High-Dose than in those treated with Fluzone in Study FIM05. The majority of these occurred within 3 days of vaccination and lasted 1 to 3 days without sequelae.
The evaluator notes that equivalence for solicited systemic reactions between Fluzone and Fluzone High-Dose by defining equivalence to be a relative risk of < 3. While this might reflected the limitations of the power of this study, the evaluator does not feel that a relative risk of 3 is equivalent in a clinical sense and notes the higher point estimates for solicited systemic reactions in Fluzone High-Dose compared to Fluzone treated subjects
Study FIM12 provides a very large population exposed to Fluzone High-Dose, including 7,645 over two successive years. There is no indication of an imbalance in the incidence of adverse events reported after 30 days, the majority of which are consistent with the older population enrolled. There was no increase in AESIs observed among Fluzone High-Dose treated patients compared to those who received Fluzone.
The evaluator notes that the sponsor’s decision to report only SAEs potentially lowers the sensitivity of Studies FIM12 and FIM07 to detect adverse events which did not result in hospitalisation. While these are likely to include the more medically serious adverse events, a full analysis of all AEs reported in the period immediately following vaccination would be preferable for a vaccine which is intended for use in a large population. This is partially mitigated by the extensive post-marketing experience with Fluzone High-Dose in the United States and influenza vaccination generally but a full analysis of the post-marketing data has not been provided in this submission.
The evaluator notes that sub-analyses of adverse events in immune-compromised subjects were included in the US FDA evaluation of Fluzone High-Dose.[footnoteRef:4] [4:  Evaluation of STN 103914/5726 by Roshan Ramanthan MD MPH, 29 October 2014] 

Table 31: Sub-analyses of adverse events in immune-compromised subjects
[image: ]
The evaluator concurs with the FDA evaluator’s conclusion that this limited post-hoc analysis does not indicate any particular safety concerns in this group. The supplemental tables on which this analysis was based were not, however, included in this submission.
[bookmark: _Toc522542372]First round benefit-risk assessment
[bookmark: _Toc236802592][bookmark: _Toc241374331][bookmark: _Ref272160836][bookmark: _Toc272414693][bookmark: _Toc290846331][bookmark: _Toc290888868][bookmark: _Toc370580789][bookmark: _Toc522542373]First round assessment of benefits
The benefits of Fluzone High-Dose in the proposed usage are:
Improved protection from influenza than offered by standard adult dose influenza vaccine, for example, Fluzone. The degree of benefit will differ as the match between circulating strains of influenza and the vaccine strains varies from year to year. 
It would be expected that decreased rates of influenza in the > 65 year old age group would produce lower rates of health care utilisation and secondary illness in this population.
[bookmark: _Toc236802596][bookmark: _Toc241374334][bookmark: _Ref272160964][bookmark: _Toc272414694][bookmark: _Toc290846332][bookmark: _Toc290888869][bookmark: _Toc370580790][bookmark: _Toc522542374]First round assessment of risks
The risks of Fluzone High-Dose in the proposed usage are:
Increase immune mediated reactions, for example, site injection reactions and systemic reactions in the first week post vaccination compared to standard adult dose influenza vaccine such as Fluzone.
Post-marketing data may include information regarding adverse events which were not reported in the clinical trials either due to the lower number of patients exposed, or the reporting only of SAEs.
[bookmark: _Toc236802597][bookmark: _Toc241374335][bookmark: _Toc272414695][bookmark: _Toc290846333][bookmark: _Toc290888870][bookmark: _Toc370580791][bookmark: _Toc522542375]First round assessment of benefit-risk balance
The benefit-risk balance of Fluzone High-Dose, given the proposed usage, is favourable based on the currently available trial data. However, given the large population of generally well people for which Fluzone is indicated in a preventative role, it is necessary to examine the largest body of safety information available to be certain of the incidence of potentially rare adverse events. This data is comprised of the significant post-marketing exposure to Fluzone High-Dose in the USA and an analysis of post-marketing adverse events reported to the Sponsor should be evaluated before Fluzone High-Dose is registered in Australia.
[bookmark: _Toc522542376]First round recommendation regarding authorisation
The evaluator recommends that Fluzone High-Dose be registered for the proposed indication provided:
1. Amendments to the Australian Product Information are made as in this report [not included here as beyond the scope of this AusPAR].
Evaluation of post-marketing safety data as detailed in this report does not provide additional information which would lead to a materially different assessment of the safety of Fluzone High-Dose from that which the evaluator has formed on the basis of clinical trial data evaluated in this report.
[bookmark: _Toc522542377]Clinical questions
[bookmark: _Toc522542378]Efficacy
2. The sponsor should submit the full set of supplementary data tables from Study FIM12.
[bookmark: _Toc290888882][bookmark: _Toc290846345][bookmark: _Toc272414705][bookmark: _Toc370580800][bookmark: _Toc522542379] 	Safety
3. The sponsor should submit any Postmarket Surveillance Update Reports (PSUR) documents and/or an analysis of the incidence of any adverse events reported in the post market period in subjects treated with Fluzone High-Dose including but not limited to:
Safety analyses available from any trials using Fluzone High-Dose not included in the submission
Regulatory reviews or analyses performed by regulatory agencies regarding Fluzone High-Dose.
An analysis of the incidence of AESIs based on the post-marketing exposure for Fluzone High-Dose.
[bookmark: _Toc522542380]Second round evaluation of clinical data submitted in response to questions
[bookmark: _Toc370580803][bookmark: _Toc522542381]Overview of data provided for second round evaluation
The sponsor has provided data in response to the clinical questions raised in the first round evaluation.
These include:
4. Supplementary data tables for Study FIM12
The most recent Global Pharmacovigilance Periodic Benefit-Risk Evaluation Report for September 2015-September 2016 (PBRER).
The most recent Data Safety Update Report (DSUR) for April 2016- April 2017
The sponsor has noted in its response that the DSUR provides safety analyses from clinical trials, while the PBRER provides data on AESIs and other post-market safety signals. The evaluator notes that these reports contain information from a range of vaccine formulations such as quadrivalent influenza vaccine, of which only data relevant to Fluzone High-Dose are presented in this report.
The first round evaluator requested the supplementary data tables for Study FIM12 to ensure complete data were available for assessment. These 55 supplementary data tables for Study FIM12 provide subpopulation efficacy and safety analyses for example sub-analyses by ethnicity, sex and so on. The evaluator has concluded that these tables do not materially alter the analysis of safety or efficacy in Study FIM12 in the first-round assessment and therefore these data are not discussed further in the second-round evaluation.
The evaluator notes that while the DSUR is more contemporaneous than the PBRER, the latter contains significantly more detailed information on post-marketing surveillance. Overall the evaluator considers that the sponsor has provided adequate additional information about the post-marketing experience of Fluzone in its response to supplement the clinical data assessed in the first round evaluation.
[bookmark: _Toc370580804][bookmark: _Toc522542382]Global Pharmacovigilance Periodic Benefit-Risk Evaluation Report for September 2015-September 2016 (PBRER)
The PBRER provides a report of safety issues identified by the sponsor as part of ongoing surveillance of marketed vaccines for the year leading up to September 2016. This is based on
a range of data sources including individual case notifications of adverse events, clinical trials or post-marketing safety trials, and regulatory reports. The sponsor has identified a range of safety issues (signals) for ongoing monitoring which include AESIs such as anaphylaxis, Guillain-Barré syndrome etc. These are presented in the PBRER as separate analyses for each signal.
The PBRER notes that during the reporting period no significant actions were taken by the Marketing Authorisation Holder, regulatory authorities, data monitoring committees, or ethics committees in relation to the safety of Fluzone vaccines, including Fluzone High-Dose. The Company Core Data Sheet (CCDS) was not changed during the reporting period reviewed by the PBRER. No new safety information was received between the locking of the data in the PBRER and its finalisation.
The PBRER presents data for all Fluzone preparations but the evaluator has chosen to only present information regarding Fluzone High-Dose as this is the most relevant to this evaluation report. It is noted that the DSUR is slightly more contemporaneous than the PBRER but the evaluator has considered the PBRER to be pivotal as it contains a more complete analysis of safety information.
[bookmark: _Toc370580805] Estimated population exposure to Fluzone High-Dose
Since 2006-2007 a total of 25,463 patients have received at least one dose of Fluzone High-Dose in all clinical trials, including those not included in the current dossier. The majority of these have been patients > 65 years of age (n = 24,976).
The sponsor has estimated the non-trial post-marketing exposure of people to Fluzone High-Dose from sales to wholesalers and distributers. It is estimated that nearly 60 million doses of Fluzone High-Dose have been distributed since 2010, when Fluzone High-Dose became available in the United States.
As sales data do not capture demographic characteristics of individual vaccine recipients and a more detailed analysis of Fluzone High-Dose distribution cannot be provided.
[bookmark: _Toc370580806] 	Safety findings from clinical trials involving Fluzone High-Dose
No new safety related issues were discovered in trials using Fluzone High-Dose during the reporting period.
Interventional studies
Two MAH sponsored interventional studies (Studies GRC 71 and GRC 57) involving Fluzone High-Dose and with the primary objective of post-authorisation safety monitoring were reported in the PBRER. The protocols of these studies are summarised in Table 32.
Table 32: Status of sponsor initiated studies reported in PBRER
[image: ]
One patient in Study GRC 57 suffered three adverse events (atrial fibrillation, cardiac failure and transient ischemic attack) that were considered unrelated to vaccine. There were no adverse events leading to discontinuation or deaths during the study. Study GRC 71 is ongoing but thus far has reported no SAEs, deaths or adverse events leading to discontinuation.
Non-interventional studies
Three non-interventional studies were reported in the PBRER but these did not include Fluzone High-Dose treatment.
Investigator initiated studies
The PBRER noted 13 investigator-initiated trials of which the sponsor was aware, 11 of which were ongoing, 1 of which was completed and 1 cancelled. No safety issues referencing these studies were reported to the sponsor during the PBRER reporting period. Six of the studies appear from their titles to involve Fluzone High-Dose, and as protocols were not reported all have been included for completeness.
[bookmark: _Toc370580807]Literature reports of safety issues
During the reporting period 2 original studies were published which included analysis of the safety of Fluzone High-Dose. These reports did not identify any new safety issues related to Fluzone High-Dose.
[bookmark: _Toc370580808]Cumulative SAEs from post-marketing data
The cumulative incidence of SAEs reported between 1993 and September 2016 was line listed in the PBRER. This provides a long-term baseline of adverse events beyond the reporting period of the PBRER submitted. These data include both medically confirmed reports from health care providers, reports in the scientific literature and reports from consumers.
While rates of adverse events cannot be calculated from these data, the general trends in case and reaction numbers are consistent with those observed in Study FIM12 and do not suggest a different pattern of adverse events in the post-marketing environment from those in the pivotal trial.
[bookmark: _Toc370576223]Table 33: Summary of cumulative incidence of serious cases and serious reactions by System Organ Class over the marketing history of Fluzone High-Dose
	System Organ Class (SOC)
	Cumulative Number of cases (SAEs)
	Cumulative Number of reactions (SAEs)

	Blood and lymphatic system
	3
	6

	Cardiac disorders
	14
	19

	Ear and labyrinth disorders
	6
	7

	Eye disorders
	12
	16

	Gastrointestinal disorders
	33
	49

	General disorders and administration site conditions
	77
	120

	Hepatobiliary disorders
	19
	19

	Immune system disorders
	19
	19

	Infections and infestations
	52
	59

	Injury, poisonings and procedural complications
	19
	25

	Investigations
	18
	19

	Metabolism and nutrition disorders
	8
	9

	Musculoskeletal and connective tissue disorders
	39
	77

	Neoplasms
	4
	5

	Nervous system disorders
	57
	92

	Psychiatric disorders
	11
	14

	Renal and urinary disorders
	6
	7

	Reproductive system and breast disorders
	0
	0

	Pregnancy, puerperium and perinatal conditions
	0
	0

	Respiratory, thoracic and mediastinal disorders
	58
	75

	Skin and subcutaneous tissue disorders
	26
	36

	Social circumstances
	5
	5

	Surgery and medical procedures
	1
	1

	Vascular disorders
	0.43
	


[bookmark: _Toc370580809]Deaths
Three deaths after Fluzone High-Dose administration were assessed during the reporting period of the PBRER. In two of these cases there was insufficient documentation to assess relationship to the vaccine. The third death was a 75 year old patient with a myelodysplastic disorder who died 34 days after co-administration of Fluzone High-Dose and a pneumococcal vaccine. The sponsor has not reported a level of association between with vaccination and this case.
[bookmark: _Toc370580810]Safety signals under assessment
The status of a number of known safety risks, or ’signals’ under ongoing surveillance by the sponsor was reported. No new safety signals were added during the reporting period of the PBRER. The evaluator notes that these safety signals include several of the adverse events of special interest (AESIs) examined in Study FIM12.
Risk 1: Anaphylaxis/hypersensitivity
A total of 10 cases of anaphylactic reaction were reported during the review period of the PBRER, 8 of which were serious. In six cases (4 serious, 2 non-serious) the adverse event was considered related to vaccination. 
The sponsor has estimated the rate of anaphylaxis in Fluzone High-Dose as 0.158/100,000 doses distributed.
The sponsor has noted that the potential for anaphylaxis was already noted in Product Information, and that these cases (and those reported for other formulations of Fluzone) indicate no new safety concerns.
Risk 2: Syncope
No cases were reported for Fluzone High-Dose. Syncope is a known adverse event and the sponsor has noted that cases in other formulations of Fluzone did not reveal any new safety concerns.
Risk 3: Guillain-Barré Syndrome (GBS)
Two cases of GBS occurred during the review period of the PBRER. In one case latency after vaccination was not recorded and relationship to the vaccine has not been reported. In the second case the diagnosis of GBS was not confirmed and there was insufficient documentation to assess relationship to vaccination. 
The sponsor has estimated the incidence of GBS as 0.0226/100,000 doses of Fluzone High-Dose distributed.
GBS is listed as a potential adverse event for all Fluzone formulations. The sponsor has noted that these cases (and those in other formulations of Fluzone) raised no new safety concerns with respect to the frequency or severity of GBS observed.
Risk 4: Neuritis
No new cases of neuritis were reported with Fluzone High-Dose administration during the reporting period of the PBRER.
The sponsor has estimated the rate of neuritis as 0.0226/100,000 doses of Fluzone High-Dose distributed.
The sponsor has noted that no new safety concerns regarding the frequency or severity of neuritis were raised with regard to adverse events occurring in all other Fluzone preparations.
Risk 5: Convulsion
Two cases of convulsion were reported following vaccination with Fluzone High-Dose. In one case the cause was considered to be concomitant gastroenteritis and dehydration. In a second case an alternative aetiology of Guillain-Barre syndrome was considered a possible alternative aetiology. 
The sponsor has estimated the incidence of convulsion as 0.0113/100,000 doses of Fluzone High-Dose distributed.
Convulsions are already listed in the company core data sheet, and the sponsor noted that these cases (and those reported in other formulations of Fluzone) revealed no new safety concerns with respect to the severity or frequency of convulsions.
Risk 6: Encephalomyelitis and transverse myelitis
One new case of encephalomyelitis was reported during the review period of the PBRER. Latency after vaccination was not reported with the case and so relationship to vaccination has not been assigned. Encephalomyelitis is listed as a known adverse event and the sponsor has noted that review of this case (and those in other Fluzone formulations) indicated no new safety concerns with respect to its frequency or severity.
Risk 7: Thrombocytopenia
One new case of thrombocytopenia was recorded in a patient taking Fluzone High-Dose. An elderly patient received vaccine concomitantly with pneumococcal vaccination and was diagnosed 3 months later with thrombocytopenia. The patient had metastatic disease and bleeding and given this past medical history, a relationship between vaccination and thrombocytopenia was considered unlikely by the sponsor.
The sponsor has not estimated the incidence of thrombocytopenia for Fluzone High-Dose in the PBRER.
Thrombocytopenia is listed as a potential adverse event of Fluzone High-Dose vaccination. The sponsor has noted that this case (and those reported in other Fluzone formulations) indicates no new safety concerns with respect to its frequency or severity.
Risk 8: Vasculitis
Two cases of vasculitis were reported in association with Fluzone High-Dose vaccination. In the first case the onset 2 days after vaccination was considered to indicate a possible role for the vaccine, but no information on alternative causes was available. In the second case there was insufficient information to assess an association with vaccination. 
The sponsor has not estimated the incidence of vasculitis for Fluzone High-Dose in the PBRER.
Vasculitis is listed as a potential adverse event of Fluzone High-Dose. The sponsor has noted that these cases (and those reported for other formulations of Fluzone) do not indicate any new safety concerns with respect to the severity or frequency of vasculitis associated with vaccination.
Risk 9: Nausea, vomiting and diarrhoea (NVD)
This adverse event was being monitored for Fluzone High-Dose only.
A total of 15 new cases of NVD were reported during the review period of the PBRER. In all of these cases the sponsor has noted that either insufficient information was available to establish an association between the patient’s symptoms and vaccination, or alternative causes to vaccination could not be excluded.
The sponsor has estimated the incidence of gastrointestinal disorders (nausea, vomiting and diarrhoea) to be 0.218/100,000 doses of Fluzone High-Dose distributed.
Gastrointestinal disorders (nausea, vomiting and diarrhoea) are listed in the adverse events section of the current core data sheet for Fluzone High-Dose. 
[bookmark: _Toc370580811][bookmark: _Toc522542383][bookmark: _Toc370556940] Development Safety Update Report (DSUR)
The DSUR reports on the period between April 2016 and April 2017, and therefore overlaps the scope and reporting period of the PBRER significantly. The DSUR summarises safety data for three presentations, including Fluzone High-Dose.
The DSUR notes that no actions were taken in relation to the safety of Fluzone High-Dose during the reporting period, nor were any changes made to the core data sheets or US prescribing information.
Estimated population exposure to Fluzone High-Dose
The DSUR reports the cumulative exposure of patients in trials to Fluzone High-Dose as 25,504.
The sponsor has estimated that cumulative post-market exposure to Fluzone High-Dose to be 69,220,066 doses based on wholesale distribution information.
Safety findings from clinical trials involving Fluzone High-Dose
The DSUR has reported on safety data in ongoing clinical trials, all of which except one have been reviewed in the PBRER. This investigator initiated trial GRC00096 reported no new safety information. No new safety information was identified in the sponsor-initiated Trials GRC57 and GRC71, which were also reviewed in the PBRER.
No deaths associated with Fluzone High-Dose or other formulations were reported in clinical trials during the reporting period of the DSUR.
Literature reports of safety issues
The DSUR identified 6 publications. These have not identified significant new safety issues.
Cumulative SAES and non-serious AEs from post-marketing data
Line listings of SAEs reported to the sponsor since 1993 was reported. The evaluator has not re-extracted the data for organ classes presented as Table 33 in the evaluation of the PBRER.
However, the System Organ Class totals of SAEs are similar to those in the PBRER and do not indicate to the evaluator any additional safety issues.
Deaths
Deaths in post-marketing experience were not reported in the DSUR.
14.3.6 	Post-marketing experience
The DSUR provides a list of adverse events included in the USPI for Fluzone High-Dose. These are not new safety signals from the reporting period of the DSUR. The important safety risks such as hypersensitivity, GBS and so on are noted but no additional information to that in the PBRER has been provided.
[bookmark: _Toc522542384]Second round benefit-risk assessment
[bookmark: _Toc370580813][bookmark: _Toc522542385]Second round assessment of benefits
[bookmark: _Toc370580814]A noted in the first round evaluation, the benefits of Fluzone High-Dose in the proposed usage is protection from influenza that is greater than that offered by standard adult dose trivalent influenza vaccine (such as Fluzone). The extent of benefit will fluctuate as the match between circulating strains of influenza and the included vaccine strains varies from year to year.
[bookmark: _Toc522542386]Second round assessment of risks
The risks of Fluzone High-Dose in the proposed usage as previously noted are:
Increased immune-mediated reactions such as higher rates of injection site and systemic reactions in the first week post vaccination compared with the standard adult dose influenza vaccine (for example Fluzone).
[bookmark: _Toc370580815][bookmark: _Toc522542387]Second round assessment of benefit-risk balance
The evaluator notes that a quadrivalent inactivated influenza vaccine (Afluria Quad) is now included in the Australian National Immunisation Program (NIP) for adults aged 18 years and over (although it is not the recommended product for those aged 65 and over). As Fluzone has not been compared to any quadrivalent IIV in clinical studies, the benefits of Fluzone High-Dose against the three included strains have to balance against the lack of coverage of one of the B strain lineages. 
Overall, however, the evaluator considers that benefit-risk balance of Fluzone High-Dose for the proposed indication is favourable.
[bookmark: _Toc522542388]Second round recommendation regarding authorisation
In the view of the evaluator that the benefit-risk balance of Fluzone High-Dose for the proposed indication remains favourable and recommends that it be registered for the proposed indication. 
[bookmark: _Toc522542389]References
Nil.
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Figure .2: Reverse Cumulative Distribution Curves of Antibody Titers Against Strain
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Figure 5.3: Reverse Cumulative Distribution Curves of Antibody Titers Agaiast Strain B at
‘Baseline and 28 Days Post-Vaccination — Immunogenicity Analysis Set
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