NCIRS is conducting GRADE in support of ATAGI and making pilot results available on the NCIRS website. Please read this material as a supplement to the
Australian Immunisation Handbook Influenza Chapter and the ATAGI Annual Influenza Statement.
Summary of findings: High-dose influenza vaccine (HD-IV) compared with standard dose influenza vaccine (sIV) for older adults ≥65 years to prevent influenza,
influenza-related complications or mortality
Patient or population: older adults aged ≥65 years to prevent influenza-related complications or mortality
Intervention: High-dose influenza vaccine (HD-IV)
Comparison: Standard dose influenza vaccine (sIV)
Outcomes

Post-influenza mortality
assessed with: Death
occurring in 30 days
following Medicare claim
for inpatient or ED visit
with influenza diagnosis of
ICD 9 codes: 487.xx &
488.xx
follow up: 2 influenza
seasons

Impact

№ of
participants
(studies)

Results of Shay 2017 - outcome: Post-influenza mortality

Certainty of the
evidence
(GRADE)

Comments

⨁◯◯◯

HD-IV may have little to no effect
on influenza-related mortality
compared with sIV, but the
evidence is very uncertain
Ref: 1

VERY LOW

a,b,c

0.64

2012/2013 season

Population: 2,722,909

0.98
2013/2014 season

Population: 3,385,503

0

0.5

1

1.5

2

Relative risk
Favours HD-IV

Influenza- or pneumoniaassociated mortality
assessed with: ICD-10
codes (not specified) in
administrative datasets
follow up: 3 influenza
seasons

Results of Young-Xu 2020

⨁⨁◯◯
LOW

c,d,e

HD-IV may decrease influenza- or
pneumonia-associated mortality
compared with sIV
Ref: 2
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Summary of findings: High-dose influenza vaccine (HD-IV) compared with standard dose influenza vaccine (sIV) for older adults ≥65 years to prevent influenza,
influenza-related complications or mortality
Patient or population: older adults aged ≥65 years to prevent influenza-related complications or mortality
Intervention: High-dose influenza vaccine (HD-IV)
Comparison: Standard dose influenza vaccine (sIV)
Outcomes

Impact

№ of
participants
(studies)

Certainty of the
evidence
(GRADE)

Comments

0.77
2012/2013 season

Population: 139,620

0.68
2013/2014 season

Population: 182,785

0.53
2014/2015 season

Population: 247,117

0.58

Pooled results (3
seasons)

Population: 569,552

0

0.5

1

1.5

2

Relative risk
Favours HD-IV

Laboratory-confirmed
influenza hospitalisation
assessed with: PCR
among hospitalised
patients with acute
respiratory illness
follow up: 2 influenza
seasons

⨁◯◯◯
VERY LOW c,g,h

0.73

Doyle 2018
(2015/16 and 2016/17 seasons)

Population: 1,105

0.69

Robison 2018
(2016/17 season)

Population: 47,424

0.4

0.5

0.6

0.7

0.8

Relative risk

Influenza/pneumonia/
respiratory-related

HD-IV may reduce laboratoryconfirmed influenza hospitalisation
compared with sIV, noting that the
evidence is very uncertain
Ref: 3,4f

0.9

1

1.1

1.2

Favours HD-IV

(1 RCT)

⨁⨁⨁◯
MODERATE

i

HD-IV likely decreases
influenza/pneumonia/ respiratory-
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Summary of findings: High-dose influenza vaccine (HD-IV) compared with standard dose influenza vaccine (sIV) for older adults ≥65 years to prevent influenza,
influenza-related complications or mortality
Patient or population: older adults aged ≥65 years to prevent influenza-related complications or mortality
Intervention: High-dose influenza vaccine (HD-IV)
Comparison: Standard dose influenza vaccine (sIV)
Outcomes

Impact

№ of
participants
(studies)

Certainty of the
evidence
(GRADE)

hospitalisations (no
laboratory confirmation)
assessed with: various
ICD 9 and 10 codes
follow up: 6 months post
vaccination
Influenza/pneumonia/
respiratory-related
hospitalisations (no
laboratory confirmation)
assessed with: various
ICD 9 and 10 codes
follow up: up to ~1 year
post vaccination

Comments

related hospitalisations slightly
compared with sIV
Ref: 5

(8
observational
studies)

⨁⨁◯◯
LOW j,k

HD-IV may reduce
influenza/pneumonia/ respiratoryrelated hospitalisations slightly
compared with sIV
Ref: 6,7,8,9,10,11,12,13
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Summary of findings: High-dose influenza vaccine (HD-IV) compared with standard dose influenza vaccine (sIV) for older adults ≥65 years to prevent influenza,
influenza-related complications or mortality
Patient or population: older adults aged ≥65 years to prevent influenza-related complications or mortality
Intervention: High-dose influenza vaccine (HD-IV)
Comparison: Standard dose influenza vaccine (sIV)
Outcomes

Impact

№ of
participants
(studies)

Influenza/pneumonia/
respiratory-related
hospitalisations or ED
visits (no laboratory
confirmation)
assessed with: various
ICD 9 or 10 codes

Certainty of the
evidence
(GRADE)

Comments

⨁⨁◯◯

HD-IV may decrease
influenza/pneumonia/ respiratoryrelated hospitalisations and ED
visits slightly compared to sIV
Ref: 1,8,12,13,14,15,33,36

LOW k,l,m

Results of Paudel 2020 - outcome: probable influenza
0.87
Population: 821,662

Outpatient 2011/12
0.78

Population: 535,598

Pharmacy 2011/12
0.85

Population: 1,151,080

Outpatient 2012/13
0.85
Pharmacy 2012/13

Population: 1,017,552
0.90

Outpatient 2013/14

Population: 1,559,488
0.83

Pharmacy 2013/14

Population: 1,548,164
1.00

Outpatient 2014/15

Population: 2,421,758
0.83

Pharmacy 2014/15

Population: 2,420,450

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

Relative Risk
Favours HD-IV
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Summary of findings: High-dose influenza vaccine (HD-IV) compared with standard dose influenza vaccine (sIV) for older adults ≥65 years to prevent influenza,
influenza-related complications or mortality
Patient or population: older adults aged ≥65 years to prevent influenza-related complications or mortality
Intervention: High-dose influenza vaccine (HD-IV)
Comparison: Standard dose influenza vaccine (sIV)
Outcomes

Impact

Serious AEFI and AEFI of
special interest
assessed with: contacted
by phone (in Falsey RCT),
No info for Diazgranados
RCT
follow up: 6 months

There were 5 vaccine-related SAEs detected among HD recipients and 3 vaccine-related SAEs among sIV recipients across 9 RCTs
including 25,966 HD patients and 21,540 sIV patients. The 5 vaccine-related SAEs among HD recipients included: chest pain, cranialnerve VI palsy, hypovolemic shock, acute disseminated encephalomyelitis and exacerbation of Crohn disease. Vaccine-related SAEs in
sIV recipients included: myasthenia gravis, Bell's palsy and immune thrombocytopenia. 7 of 9 RCTs reported the total number of SAEs in
both study groups (regardless of relation to vaccine), with no differences noted between groups: Diazgranados 2013: 6.7% vs 6.5%;
Diazgranados 2014: 8.3% vs 9.0%; Falsey 2009: 6% vs 7%; Keitel 2006: 6% vs 5.8%; Nace 2015: 5.6% vs 6.1%; Sanchez 2020: 0 vs
1.8%; Tsang 2014: 5% vs 6.6%.
AESI were rare and similar in frequency in both groups. Three studies specifically reported on AESI. One study (Sanchez 2020) reported
no AESI. One RCT (Diazgranados 2013) reported 3 GBS events in HD recipients compared with 1 in sIV recipients. One RCT examined
the frequency of severe gastrointestinal events in the pivotal trial (FIM12) and reported a similar rate of events, with 1 event per vaccine
group occurred in the 7 days post vaccination.

Serious AEFI and AEFI of
special interest (Serious
AEFI and AEFI of special
interest)
assessed with: analysis of
administrative and
surveillance data
follow up: 6 months

No observation studies reported SAEs.
Two studies examined the risk of GBS (compared with no vaccination) among TIV-HD recipients and sTIV recipients over 3 influenza
seasons. An elevated risk of GBS was found among TIV-HD recipients for 2 seasons within 8-21 days post vaccination (OR=2.44 (95%CI:
1.45-4.09) in 2015/16 and OR=1.95 (95%CI: 1.19-3.19) in 2016/17) but not for sTIV (OR=1.11 (95%CI: 0.60-2.04) in 2015/16 and OR=1.30
(95%CI: 0.68-2.49) in 2016/17); risk was not elevated in the third season (noting slightly different methods were used). The other study
examining the risk of GBS (compared with TIV and QIV vaccines in prior seasons) among TIV-HD recipients over the 2018/2019 season
found the risk of GBS 8-21 days post vaccination (OR=1.85 (95%CI: 0.70-1.79)) and 1-42 days (OR=1.31 (95% CI:0.78-2.18)) was similar
to previous seasons.
One study examined serious AEs reported to a passive surveillance system in the US, and found a higher rate of reports for
gastrointestinal (5/51 (9.8%) vs 1/123 (9.8%)) and cardiac events (9/51 (17.6%) vs 6/123 (4.9%)) among HD vs sIV recipients (noting all
subjects had pre-existing cardiac events), while a higher rate of neurological events was reported for sTIV recipients compared with TIVHD (7/51 (14%) vs 54/123 (44%)).

№ of
participants
(studies)
47,506 (10
RCTs)

43,994,139 (4
observational
studies)

Certainty of the
evidence
(GRADE)

Comments

⨁⨁⨁◯

HD-IV likely results in little to no
difference in the incidence of
SAEs or AESIs following
immunisation compared with sIV.
Ref:
16,17,18,19,20,21,22,23,24,25

MODERATE n

⨁◯◯◯
VERY LOW
o,p,q

HD-IV may have little to no effect
in the incidence of AESI following
immunisation compared with sIV,
but the evidence is very uncertain
Ref: 26,27,28,34
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Summary of findings: High-dose influenza vaccine (HD-IV) compared with standard dose influenza vaccine (sIV) for older adults ≥65 years to prevent influenza,
influenza-related complications or mortality
Patient or population: older adults aged ≥65 years to prevent influenza-related complications or mortality
Intervention: High-dose influenza vaccine (HD-IV)
Comparison: Standard dose influenza vaccine (sIV)
Outcomes

Influenza- and/or
pneumonia-related
outpatient or office visits
or outpatient or ED visits
assessed with: Rapid
influenza diagnostic test
followed by dispensing of
oseltamivir within 2 days
of test or patient record
indicating pneumonia or
influenza as any
diagnosis
follow up: 4 influenza
seasons

Impact

№ of
participants
(studies)

Observational
Observational

Certainty of the
evidence
(GRADE)

Comments

⨁◯◯◯

HD-IV may slightly decrease
influenza and/or pneumonia
outpatient or office visits or
outpatient or ED visits compared
with sIV, but the evidence is very
uncertain
Ref: 1,8,10,15

VERY LOW k,r,s

1.00
Izurieta 2018 (2017/18)

Population: 10,294,253
0.81

Izurieta 2015 (2012/13)

Population: 2,545,275
0.81

Shay 2017 (2012/13 &
2013/14)

Population: 6,108,412
0.86

Young-Xu 2018 (2015/16)

Population: 74,583

0.6

0.7

0.8

0.9

1

1.1

1.2

Relative Risk
Favours HD-IV

Laboratory-confirmed
influenza
assessed with: PCR
testing/ positive result on
culture of a
nasopharyngeal
swab/influenza test

(2 RCTs)

Laboratory-confirmed
influenza
assessed with: patient
record documenting
laboratory-confirmed
influenza
follow up: 1 influenza
season

(1
observational
study)

PCR confirmed influenza
A
assessed with: PCR
timing of exposure:
median 120 days

⨁⨁⨁◯
MODERATE u

rVE (sQIV as reference): 18% (95% CI: 0 to 33%)

(1
observational
study)

⨁⨁◯◯
LOW c,v

⨁⨁◯◯
Lowa,c

HD-IV likely results in a slight
reduction in laboratory-confirmed
influenza compared with sIV
Ref: 17,25t

HD-IV may result in a slight
reduction in laboratory-confirmed
influenza compared with sIV
Ref: 10

HD-IV may result in a slight
reduction in PCR-confirmed
influenza A compared with sIV
Ref: 35
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Summary of findings: High-dose influenza vaccine (HD-IV) compared with standard dose influenza vaccine (sIV) for older adults ≥65 years to prevent influenza,
influenza-related complications or mortality
Patient or population: older adults aged ≥65 years to prevent influenza-related complications or mortality
Intervention: High-dose influenza vaccine (HD-IV)
Comparison: Standard dose influenza vaccine (sIV)
Outcomes

Cardiovascular events
assessed with: from
administrative datasets
follow up: 6-8 months

Impact

RCTRCT

№ of
participants
(studies)

Certainty of the
evidence
(GRADE)

Comments

(2 RCTs)

⨁◯◯◯

HD-IV may have little to no effect
on cardiovascular events
compared with sIV, but the
evidence is very uncertain*
Ref: 29,30w

VERY LOW w,x

0.98

DiazGranados 2015 (coronary artery events)

Population: 31,989
0.76

DiazGranados 2015 (congestive heart failure)

Population: 31,989
0.94

DiazGranados 2015 (cerebrovascular events)

Population: 31,989
0.92
Population: 38,672

Saade 2018 (major cardiovascular events)

0.5

0.75

1

1.25

1.5

Relative Risk
Favours HD-IV
DiazGranados 2015: 2 seasons (2011/12 & 2012/13)
Saade 2018: 1 season (2013/14)

Systemic adverse events
assessed with: Patient
diaries
follow up: 7 days for
solicited events and 28
days for unsolicited
events

Couch 2007 (Mylagia)

15.0%

Population: 7,000

5.0%
4.2%

Cowling 2020 (Fatigue)

Population: 308

Fal sey 2009 (Any systemi c AEs)

29.4%
12.0%

Keitel 2006 (Any systemic AEs)
Sanchez 2020 (Myalgia - SC
administration)

MODERATE
aa

z,

HD-IV likely results in little to no
difference in systemic adverse
events following immunisation
compared with sIV
Ref: 16,18,20,21,22 23,31,32

Population: 233
Population: 545
36.4%

Population: 608
Population: 224

11.4%

Population: 195

1.9%
1.0%
5.0%

⨁⨁⨁◯

Population: 211

26.7%

25.7%
6.0%

(6 RCTs, 2
observational
study Pillsbury
2020, Kaka
2017)

Population: 554

12.7%

Kaka 2017 (Any systemic AEs)

0.0%

34.3%

20.0%

Tsang 2014 (Any systemic AEs)

Pillsbury 2020 (Ti redness)

Population: 1,016

26.0%

Population: 30,211
10.0%

15.0%
IV-HD (%)

20.0%

25.0%

30.0%

35.0%

40.0%

IV-SD (%)
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Summary of findings: High-dose influenza vaccine (HD-IV) compared with standard dose influenza vaccine (sIV) for older adults ≥65 years to prevent influenza,
influenza-related complications or mortality
Patient or population: older adults aged ≥65 years to prevent influenza-related complications or mortality
Intervention: High-dose influenza vaccine (HD-IV)
Comparison: Standard dose influenza vaccine (sIV)
Outcomes

Impact

Local adverse events
assessed with: Patient
diaries
follow up: 7 days for
solicited events and 28
days for unsolicited
events

Couch 2007 (Local pain)
Cowling 2020 (Local tenderness)

17.0%

Fal sey 2009 (Local pain)

Population: 1,016

40.0%

20.0%

Population: 7,000

24.1%

Population: 308
36.0%

24.0%

Population: 211

Keitel 2006 (Any local AEs - data are
approximate)

70.0%

50.0%

№ of
participants
(studies)

Certainty of the
evidence
(GRADE)

Comments

(6 RCTs, 2
observational
study Pillsbury
2020, Kaka
2017)

⨁⨁⨁◯

HD-IV likely increases local
adverse events following
immunisation compared with sIV
Ref: 16,18,20,21,22,23,31,32

(1 RCT)

⨁⨁⨁⨁

HD-IV results in little to no
difference in all-cause mortality
compared with sIV
Ref: 5

⨁⨁⨁◯

HD-IV slightly decreases all cause
hospitalisation compared with sIV
Ref: 5,30

MODERATE
z.aa

Population: 554
Population: 233

Sanchez 2020 (Local Pai n - SC administration)

45.0%

27.3%

Tsang 2014 (Any local AEs)

Population: 545
49.5%

25.7%

Kaka 2017 (Any l ocal AEs)

Population: 608
Population: 224

37.0%

22.0%

Population: 195
2.1%
1.1%

Pillsbury 2020 (Injection site pain)
0.0%

Population: 30,211

10.0%

20.0%

30.0%
IV-HD (%)

All-cause mortality
assessed with: no
information
follow up: 6 months
All cause hospitalisation

40.0%

50.0%

60.0%

70.0%

80.0%

IV-SD (%)

One cluster randomised trial: rVE 1.5% (95% CI: -3.8 to 6.9%). A post-hoc analysis of the same trial, also found no significant difference on
mortality.

HIGH

(2 RCTs)

RCT

0.92
Gravenstein 2017 (2013/14)

MODERATEy

Population: 53,008
0.93

DiazGranados 2015 (2011/12 & 2012/13)

All cause hospitalisation

Population: 31,989

Observational

0.89

Young-Xu 2018 (cross-over study, 2011/12 & 2012/13)

Population: 14,190
0.87

Young-Xu 2018 (retrospective cohort, 2014/15)

Population: 782,346
0.99

Richardson 2015 (2010/11)

(5
observational
studies)

⨁⨁◯◯
LOW j

HD-IV may slightly decrease all
cause hospitalisation compared
with sIV
Ref: 6,7,9,10,11

Population: 165,225
0.93

Young-Xu 2018 (2015/16)

Population: 74,583
0.90

Young-Xu 2019 (5 seasons between 2010 & 2015)

Population: 3,638,924

0.8

0.9

1

1.1

1.2

Relative Risk
Favours HD-IV
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Summary of findings: High-dose influenza vaccine (HD-IV) compared with standard dose influenza vaccine (sIV) for older adults ≥65 years to prevent influenza,
influenza-related complications or mortality
Patient or population: older adults aged ≥65 years to prevent influenza-related complications or mortality
Intervention: High-dose influenza vaccine (HD-IV)
Comparison: Standard dose influenza vaccine (sIV)
Outcomes

Impact

№ of
participants
(studies)

Certainty of the
evidence
(GRADE)

Comments

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; MD: Mean difference
GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect
*This outcome includes studies results related to cardiovascular events only. There were other studies that assessed the outcome “cardiorespiratory events”. Due to the inability to differentiate the effect of the vaccines on cardiovascular events with
respiratory events included in those results, “cardiorespiratory events” was not included as an outcome in this GRADE assessment.

Explanations
a. Potential for residual confounding - Risk of bias assessed as 'moderate'
b. post-influenza death (within 30 days of influenza diagnosis at ED or in hospital) has limitations in regard to measuring death due to influenza.
c. lack of precision - wide CIs
d. Results reported are for the peak influenza season, as residual confounding was reduced (compared with results for the early and late influenza seasons)
e. ICD-10 codes not provided - may include deaths caused by diseases other than influenza
f. Doyle 2018: Study undertaken in 8 hospitals in 4 US states in 2015/16 & 2016/17 seasons. 1744 enrolled patients >64 years, of whom 63% were vaccinated (56% with HD-TIV & 44% with sTIV). Overall, 18% were PCR +ve for influenza, including
97/621 vaccinated with HD-TIV & 86/484 of sTIV vaccinated people. Controlling for age, race, sex, enrolment site, date of illness, index of comorbidity and influenza season, aOR of influenza in HD vs sTIV recipients: 0.72 (95% CI: 0.52 to 1.01).
Seasons were H3 and H1 predominant.
g. Doyle 2020: Risk of bias assessment 'low' and 'moderate' on domains with available information, but some domains were 'no information'
h. Robinson 2018: Study was primarily a modelling exercise, with several key confounding factors not included in the model
i. outcomes included ICD codes for pulmonary and influenza-like conditions
j. Two studies provide only abstracts and limit risk of bias assessment. Two studies were assessed as low risk of bias and the other studies are assessed as 'moderate' risk of bias.
k. Without laboratory confirmation, limitation in directness.
l. risk of bias assessments include studies assessed as 'moderate'
m. One study looked at probable influenza defined by inpatient stays with an inpatient influenza code and outpatient visits for influenza
n. Most studies were low risk of bias for safety assessments; however some were rated as 'some concerns' largely due to small sample sizes with frequencies having wide 95%CIs, and concern that rare but serious events would not be detected
o. Studies at high risk of bias as they rely on administrative data with substantial limitations and on passive surveillance data which is subject to reporting bias and from which causality cannot be inferred
p. Results are not consistent across AE types and seasons
q. Two studies compare the rate of events in the vaccine group versus no vaccination, making comparison between groups difficult
r. Risk of bias assessments for the studies included were 'moderate'
s. Variations in results across studies from significant to no additional protection
t. The clinical trial of 2009/10 undertaken during the pandemic year. No influenza cases were attributable to the vaccine strains. 24-25% of each study arm also received pandemic influenza vaccination
u. Serious concerns about imprecision (-1). Broad confidence intervals around the point estimate for all three influenza seasons, with the lower bound of the 95%CI ranging from <0% to ~9% which may be of uncertain clinical significance.
v. potential confounding by indication, although undertook previous event rate ratio method to adjust for unmeasured confounding
w. Saade Abstract did not provide detailed information on definition of major acute CV events, outcome data obtained from Medicare claim and nursing home administrative datasets. Not sufficient information to provide certainty on risk of bias
assessment.
x. cardiovascular events are limited in directness to influenza-related outcomes
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y. Risk of bias assessed as 'some concerns' due to missing data
z. Several RCTs were small in size, with wide 95%CIs making differences between groups difficult to assess. Data from observational studies was rated moderate risk of bias.
aa. Some RCTs had small sample sizes with large 95%CIs, making comparisons difficult as point estimates were different but CIs overlapped
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Evidence profile: High-dose influenza vaccine compared with standard-dose influenza vaccine for people aged ≥65 years
Certainty assessment
№ of
studies

Study
design

Risk of bias

Inconsistency

Indirectness

Imprecision

Impact

Other
considerations

Certainty

CRITICAL OUTCOMES
Post-influenza mortality (follow up: 2 influenza seasons; assessed with: Death occurring in 30 days following Medicare claim for inpatient or ED visit with influenza diagnosis of ICD
9 codes: 487.xx & 488.xx )
1

observational
studies

serious a

not serious

very serious b

serious c

none

Seasons 2012/13 & 2013/14. rVE (HD vs sIV)
was 36.5% (95% CI: 9 to 56%) for 2012/13
season and 2.5% (95% CI: -47 to 35%).

⨁◯◯◯
VERY LOW

1

Influenza- or pneumonia-associated mortality (follow up: 3 influenza seasons; assessed with: ICD-10 codes (not specified) in administrative datasets)
1

observational
studies

not serious d

not serious

serious e

serious c

none

rVE (HD vs sIV) were reported for the peak of 3
seasons as well as each individual season.
Pooled: 42% (95%CI: 24 to 59%)
Pooled, excluding individuals with high 1-year
predicted mortality at baseline: 36% (95%CI: 10
to 62%)
2012/13 season: 23% (95%CI: -83 to 67%)
2013/14 season: 32% (95%CI: -17 to 60%)
2014/15 season: 47% (95%CI: 21 to 59%)

⨁⨁◯◯
LOW

2

Laboratory-confirmed influenza hospitalisation (follow up: 2 influenza seasons; assessed with: PCR among hospitalised patients with acute respiratory illness)
2

observational
studies

very serious f,g

not serious

not serious

serious c

none

One observational study found non-statistically
significant protection of HD vs sIV in hospitalised
patients with laboratory confirmed influenza. rVE:
27% (95% CI: -1 to 48%). Another study modelled
several scenarios, with the most advanced model
yielding a significant result (all other models were
statistically insignificant). Note that this study was
primarily a modelling exercise to show the impact
of matching, and did not account for a range of
important confounders.

⨁◯◯◯
VERY LOW

3,4,h

Influenza/pneumonia/respiratory-related hospitalisations (no laboratory confirmation) (follow up: 6 months post vaccination; assessed with: various ICD 9 and 10 codes)
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Certainty assessment
№ of
studies

Study
design

1

randomised
trials

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Certainty

not serious

not serious

serious i

not serious

none

One cluster randomised trial (over 1 influenza
season): rVE 12.7% (95% CI: 1.8 to 22.4%)
against respiratory illness hospitalisations &
20.9% (95% CI: 4.7 to 73.3%) against pneumonia
hospitalisations

⨁⨁⨁◯
MODERATE

5

Influenza/pneumonia/respiratory-related hospitalisations (no laboratory confirmation) (follow up: up to ~1 year post vaccination; assessed with: various ICD9 and 10 codes)
8

observational
studies

serious j

not serious

serious k

not serious

none

Findings from 7 studies over 8 influenza seasons
generally show modest-moderate rVE of HD vs
sIV. Results include: Izurieta (2018): rVE (HD vs
sQIV): 12.0% (95%CI: 9.2 to 14.8%) Young-Xu
(2018 JID): rVE 25% (95%CI: 2 to 43%);
Richardson (2015): rVE 2% (95%CI: -40 to 32%);
Young-Xu (2019): rVE 14% (95%CI: 6 to 22%);
Izurieta (2020): rVE (HD vs sQIV) 5.2% (95%CI:
1.0-9.3%); Young-Xu (2019 retrospective cohort
covering 5 seasons): rVE 14% (95%CI: 6-22%);
Izurieta (2020b): rVE (HD vs sQIV): 6.9% (95%CI:
2.3 to 11.4%). Two studies only provided
abstracts: Young-Xu (2018 cross-over study): rVE
10% (95%CI: 2 to 17%) & Young-Xu (2018
retrospective cohort): rVE 13% (95%CI: 8 to
17%). One study (Paudel 2020) reported results
for 4 seasons individually and by provider cohort
(i.e. received vaccine as an outpatient vs at
pharmacy). rVE all between 2.0% and 10.5%, but
only significant for 2012/13 season (both provider
cohorts), a high activity A/H3N2 season with wellmatched vaccine.

⨁⨁◯◯
LOW

6,7,8,9,10,11,12,13,

Influenza/pneumonia/respiratory-related hospitalisations or ED visits (no laboratory confirmation) (assessed with: various ICD 9 or 10 codes)
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Certainty assessment
№ of
studies

Study
design

8

observational
studies

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Certainty

serious l

not serious

serious k,m

not serious

none

The findings are from 9 study-influenza seasons
from 6 observational studies. Results generally
show modest-moderate rVE of HD vs sIV. Results
include: Izurieta 2018: rVE (HD vs sQIV): 16.0%
(95%CI: 14.5 to 17.5%); Shay 2017: rVE (HD vs
sTIV): 18.6% (95%CI: 14.1 to 22.9%); Izurieta
2015: rVE (HD vs sTIV): 21.6% (95%CI: 16.1 to
26.7%); Izurieta 2020a: rVE (HD vs sQIV) 4.9%
(95%CI: 1.8 to 8.1%); Izurieta 2020b: rVE(HD vs
sQIV) 6.8% (95% CI: 3.3 to 10.1%); Machado
2021 (HD vs sQIV across 5 seasons 2013/20142017/2018):15.6% (95% CI: -18.2 to -2.8); Lu
(2019): annual rVE between 2012/13 to 2017/18
was significantly protective in 4/7 seasons, with
point estimates from 8.9 to 23.1%. Two seasons
had non-significant rVEs of 4.6 and 5.2%.
One study (Paudel 2020) reported rVEs for four
individual seasons by provider type (outpatient vs
pharmacy). This study also reported results for
probable influenza inpatient visits and outpatient
visits (rather than ED visits). Point rVEs were in
the range between 10% and 21.8%, with only one
cohort having a result of -0.2%. rVE was
significant for both provider cohorts in 2012/13
and 2013/14 seasons, and the pharmacy cohort
in 2014/15.
It is noteworthy that results for were consistent
across studies for seasons 2012/13 and 2013/14
(i.e. statistically significant reduction in the
outcome) and mixed for 2014/15, when the
vaccine was not well-matched for A/H3N2.

⨁⨁◯◯
LOW

1,8,12,13,15,16

Serious AEFI and AEFI of special interest (follow up: 6 months; assessed with: contacted by phone (in Falsey RCT), No info for DiazGranados RCT)
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Certainty assessment
№ of
studies

Study
design

10

randomised
trials

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Certainty

serious n

not serious

not serious

not serious

none

There were 5 vaccine-related SAEs detected
among HD recipients and 3 vaccine-related SAEs
among sIV recipients across 9 RCTs including
25,966 HD patients and 21,540 sIV patients. The
5 vaccine-related SAEs among HD recipients
included: chest pain, cranial-nerve VI palsy,
hypovolemic shock, acute disseminated
encephalomyelitis, and exacerbation of Crohn
disease. Vaccine-related SAEs in sIV recipients
included: myasthenia gravis, Bell's palsy and
immune thrombocytopenia. 7 of 9 RCTs reported
the total number of SAEs in both study groups
(regardless of relation to vaccine), with no
differences noted between groups: Diazgranados
2013: 6.7% vs 6.5%; Diazgranados 2014: 8.3%
vs 9.0%; Falsey 2009: 6% vs 7%; Keitel 2006: 6%
vs 5.8%; Nace 2015: 5.6% vs 6.1%; Sanchez
2020: 0 vs 1.8%; Tsang 2014: 5% vs 6.6%.
AESI were rare and similar in frequency in both
groups. Three studies specifically reported on
AESI. One study (Sanchez 2020) reported no
AESI. One RCT (Diazgranados 2013) reported 3
GBS events in HD recipients compared with 1 in
sIV recipients. One RCT examined the frequency
of severe gastrointestinal events in the pivotal trial
(FIM12) and reported a similar rate of events, with
1 event per vaccine group occurred in the 7 days
post vaccination.

⨁⨁⨁◯
MODERATE

17,18,19,20,21,22,23,24,25,26

Serious AEFI and AEFI of special interest (follow up: 6 months; assessed with: analysis of administrative and surveillance data)
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Certainty assessment
№ of
studies

Study
design

4

observational
studies

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Certainty

very serious o

serious p

serious q

not serious

none

No observation studies reported SAEs. 4 studies
reported on AESIs. 2 examining the risk of GBS
(compared with no vaccination) among TIV-HD
recipients and sTIV recipients over 3 influenza
seasons. An elevated risk of GBS was found
among TIV-HD recipients for 2 seasons within 821 days post vaccination (OR=2.44 (95%CI: 1.454.09) in 2015/16 and OR=1.95 (95%CI: 1.19-3.19)
in 2016/17) but not for sTIV (OR=1.11 (95%CI:
0.60-2.04) in 2015/16 and OR=1.30 (95%CI: 0.682.49) in 2016/17); risk was not elevated in the
third season (noting slightly different methods
were used). The other study examining the risk of
GBS (compared with all vaccines, including TIV
and QIV vaccines, in prior seasons) among TIVHD recipients over the 2018/2019 season found a
slightly elevated risk of GBS 8-21 days post
vaccination (OR=1.85 (95%C: 0.70-1.79)) and 142 days (OR=1.31 (95% CI:0.78-2.18)).
One study examined serious AEs reported to a
passive surveillance system in the US, and found
a higher rate of reports for gastrointestinal and
cardiac events among HD vs sIV recipients
(noting all subjects had pre-existing cardiac
events), while a higher rate of neurological events
was reported for sTIV recipients compared with
TIV-HD.
Of note, the 2 studies examining GBS compared
the incidence of GBS among those vaccinated
with TIV-HD vs no vaccination (and similarly for
sTIV vs no vaccination). This makes comparisons
of TIV-HD vs sTIV problematic.

⨁◯◯◯
VERY LOW

27,28,29

IMPORTANT OUTCOMES
Influenza and/or pneumonia related outpatient or office visits or outpatient or ED visits (follow up: 4 influenza seasons; assessed with: Rapid influenza diagnostic test followed by
dispensing of oseltamivir within 2 days of test or patient record indicating pneumonia or influenza as any diagnosis)
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Certainty assessment
№ of
studies

Study
design

4

observational
studies

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Certainty

serious r

serious s

serious k

not serious

none

Three of four observational studies including 4
influenza seasons (2012/13, 2013/14, 2015/16,
2017/18) found HD-TIV provided greater
protection (range rVE: 14% to 22%, though only
2/3 were statistically significant). One study in the
2017/18 season, in which egg-adaptation
influenced vaccine effectiveness, found no
protective effect (Izurieta 2018): rVE -0.4% (95%
CI: -1.8 to 2.6%). Results for each study: Shay
2017: rVE 18.6% (95% CI: 14.1 to 22.9%) in
2012/2013 & 2013/2014 Izurieta 2015: rVE 22%
(95% CI: 15 to 29%). Young-Xu (JID 2018): rVE
14% (95% CI: -8 to 32%)

⨁◯◯◯
VERY LOW

1,8,10,16

Laboratory-confirmed influenza (assessed with: PCR testing/ positive result on culture of a nasopharyngeal swab/influenza test)
2

randomised
trials

not serious

not serious

not serious

serious t

none

Two phase 3 clinical trials reported rVEs of TIVHD vs sTIV. rVE was 12.6% (95%CI: -140.5 to
65.8%) for 2010/11 influenza season, and 24.2%
(95%CI: 9.7 to 36.5%) for 2011/12 & 2012/13
seasons.
Additional analyses on the 2011/12-2012/13
clinical trial data showed rVE did not significantly
differ by age sub-group, comorbidity or frailty, and
regardless which (sIV or HD) vaccine received in
the previous year, HD-TIV provided similar rVE vs
sTIV.

⨁⨁⨁◯
MODERATE

18,26,,u

Laboratory-confirmed influenza (follow up: 1 influenza season; assessed with: patient record documenting laboratory-confirmed influenza)
1

observational
studies

serious v

not serious

not serious

serious c

none

In 2015/16, the rVE in 1 observational study was
38% (95% CI: -5 to 65%).
10

⨁⨁◯◯
LOW

PCR confirmed influenza A (timing of exposure: median 120 days; assessed with: PCR)
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Certainty assessment
№ of
studies

Study
design

1

observational
studies

Impact

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

seriousa

not serious

not serious

seriousc

none

1 test-negative, case control study in USA (4
influenza seasons).
Adjusted rVEs:
2015-16 season: -9 %(-158, 54)
2016-17 season: 2% (-69, 43)
2017-18 season: 6% (=55, 43)
2018-19 season: 19% (-27, 48)
All season: 10% (-15, 30)

none

Two studies reported rVE (HD vs sIV) against
cardiovascular events (separately to respiratory
events). One found no significant effect and one
reported significant protection. The DiazGranados
2015: coronary artery events rVE=2.4% (95%CI: 25.3 to 24.0); congestive heart failure rVE=24.0%
(95%CI: -7.2 to 46.1); cerebrovascular events
rVE=6.5% (95%CI: -28.9 to 32.1) The Saade
study, a post-hoc analysis of the Gravenstien
cluster randomised trial, found HD reduced risk of
hospitalisation for major acute cardiovascular
events by 8% (95% CI provided graphically &
LL>0%) compared to sTIV. However, only an
abstract was available for this study and
confidence intervals were not reported.

Certainty

⨁⨁◯◯
Low

Cardiovascular events (follow up: 6-8 months; assessed with: from administrative datasets)
2

randomised
trials

extremely
serious w

not serious

no serious

not serious

⨁◯◯◯
VERY LOW

32,33,w

Systemic adverse events (follow up: 7 days for solicited events and 28 days for unsolicited events; assessed with: Patient diaries)
6

randomised
trials

serious z

not serious

not serious

not serious

none

6 RCTs and 2 observational studies reported the
frequency of local adverse events. Some studies

⨁⨁⨁◯
MODERATE
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Certainty assessment
№ of
studies

Study
design

2

observational
studies

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Certainty

seriousae

not serious

not serious

not serious

none

reported a slightly higher frequency of systemic
events among HD recipients compared with sIV
recipients. However events were mostly mildmoderate. Few significant differences were
reported. In a large active surveillance study, the
frequency of any AE was 8.9% among TIV-HD
recipients vs 6.3% among sQIV recipients
(RR=1.1 [95%CI: 1.05-1.08], p<0.001). However
the frequency who sought medical attention was
similar between groups (0.3% in TIV-HD vs 0.2%
in sQIV, p=0.86).

⨁⨁⨁◯
MODERATE

Local adverse events (follow up: 7 days for solicited events and 28 days for unsolicited events; assessed with: Patient diaries )
6

randomised
trials

seriousy

not serious

not serious

not serious

none

2

observational
studies

seriousz

not serious

not serious

not serious

none

6 RCTs and 2 observational studies report on the
frequency of local adverse events. Mild-moderate
injection site reactions were generally higher
among HD recipients than sIV recipients. Studies
did not report differences in the frequency of
severe local adverse events.

⨁⨁⨁◯
MODERATE
⨁⨁⨁◯
MODERATE

17,19,21,22,23,24,34,35

All-cause mortality (follow up: 6 months; assessed with: no information)
1

randomised
trials

not serious

not serious

not serious

not serious

none

HD-TIV has not been shown to provide significant
protection against all-cause mortality compared to
sTIV. One cluster randomised trial: rVE 1.5%
(95% CI: -3.8 to 6.9%). A post-hoc analysis of the
same trial, also found no significant difference on
mortality.

⨁⨁⨁⨁
HIGH

5,32

All cause hospitalisation
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Certainty assessment
№ of
studies

Study
design

2

randomised
trials

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Certainty

serious y

not serious

not serious

not serious

none

1 RCT and 1 cluster randomised trial reported
rVE against all cause hospitalisation over a total
of 3 influenza seasons. rVE was significant in one
trial but not the other. In the RCT, rVE was 7%
(95%CI: 0 to 13). In the cluster randomised trial
rVE was 8.5% (95%CI: 3.0 to 13.7) and 6.7%
(95%CI: 1.5 to 11.6) among the two groups
analysed.

⨁⨁⨁◯
MODERATE

5,33

5

observational
studies

serious j

serious s

not serious

not serious

none

5 observational studies over 6 influenza seasons
provided various results. 2 studies found no
significant additional protection from HD: YoungXu (2018, JID) rVE 7% (95%CI: -2 to 14) &
Richardson (2015) rVE 1% (95%CI: -16 to 14%).
Two studies, for which only abstracts were
available reported significant rVEs of 7% (95%CI:
9 to 21) and 11% (95%CI: 8 to 15). One study
over 5 influenza seasons found rVE to be
significant 10% (95%CI: 8 to 12).

⨁⨁◯◯
LOW

6,7,9,10,11

AESI: Adverse event of special interest; CI: Confidence interval; HD: High dose; IV: Influenza vaccine; MD: Mean difference; QIV: Quadrivalent inactivated influenza vaccine; RCT: Randomised controlled trial; rVE: Relative vaccine effectiveness/efficacy; sIV: Standard dose; SAE:
Serious adverse event; TIV: Trivalent inactivated influenza vaccine

*This outcome includes studies results related to cardiovascular events only. There were other studies that assessed the outcome “cardiorespiratory events”. Due to the inability to differentiate the effect of the vaccines on cardiovascular events with
respiratory events included in those results, “cardiorespiratory events” was not included as an outcome in this GRADE assessment.

Explanations
a. Potential for residual confounding - Risk of bias assessed as 'moderate'
b. post-influenza death (within 30 days of influenza diagnosis at ED or in hospital) has limitations in regard to measuring death due to influenza.
c. lack of precision - wide CIs
d. Results reported are for the peak influenza season, as residual confounding was reduced (compared with results for the early and late influenza seasons)
e. ICD-10 codes not provided - may include deaths caused by diseases other than influenza
f. Doyle 2020: Risk of bias assessment 'low' and 'moderate' on domains with available information, but some domains were 'no information'
g. Robinson 2018: Study was primarily a modelling exercise, with several key confounding factors not included in the model
h. Doyle 2018: Study undertaken in 8 hospitals in 4 US states in 2015/16 & 2016/17 seasons. 1744 enrolled patients >64 years, of whom 63% were vaccinated (56% with HD-TIV & 44% with-sTIV). Overall, 18% were PCR +ve for influenza, including 97/621 vaccinated with HD-TIV &
86/484 of sTIV vaccinated people. Controlling for age, race, sex, enrolment site, date of illness, index of comorbidity and influenza season, aOR of influenza in HD vs sTIV recipients: 0.72 (95% CI: 0.52 to 1.01). Seasons were H3 and H1 predominant.
i. outcomes included ICD codes for pulmonary and influenza-like conditions
j. Two studies provide only abstracts and limit risk of bias assessment. Three studies were assessed as low risk of bias and the other studies are assessed as 'moderate' risk of bias.
k. Without laboratory confirmation, limitation in directness.
l. risk of bias assessments include studies assessed as 'moderate'
m. One study looked at probable influenza defined by inpatient stays with an inpatient influenza code and outpatient visits for influenza
n. Most studies were low risk of bias for safety assessments; however some were rated as 'some concerns' largely due to small sample sizes with frequencies having wide 95%CIs, and concern that rare but serious events would not be detected
o. Studies at high risk of bias as they rely on administrative data with substantial limitations and on passive surveillance data which is subject to reporting bias and from which causality cannot be inferred
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p. Results are not consistent across AE types and seasons
q. Two studies compare the rate of events in the vaccine group versus no vaccination and one study versus all TIV and QIV vaccines, making comparison between groups difficult
r. Risk of bias assessments for the studies included were 'moderate'
s. variations in results across studies from significant to no additional protection
t. Serious concerns about imprecision (-1). Broad confidence intervals around the point estimate for all three influenza seasons, with the lower bound of the 95%CI ranging from <0% to ~9% which may be of uncertain clinical significance.
u. The clinical trial of 2009/10 undertaken during the pandemic year. No influenza cases were attributable to the vaccine strains. 24-25% of each study arm also received pandemic influenza vaccination
v. potential confounding by indication, although undertook previous event rate ratio method to adjust for unmeasured confounding
w.Saade Abstract did not provide detailed information on definition of major acute CV events, outcome data obtained from Medicare claim and nursing home administrative datasets. Not sufficient information to provide certainty on risk of bias assessment.
x. Risk of bias assessed as 'some concerns' due to missing data
y. Risk of bias assessed as ‘some concerns’
z. Data from observational studies was rated moderate risk of bias
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Evidence to Decision Framework: Individual perspective
Patients: 65 years of age and older
Intervention: High-dose influenza vaccines (HD-IV)
Comparison: Standard-dose influenza vaccines (sIV)
Main outcomes:
 Post-influenza mortality
 Influenza or pneumonia-associated mortality
 Laboratory confirmed influenza hospitalisation
 Influenza/pneumonia/respiratory-related hospitalisations (no laboratory confirmation)
 Influenza/pneumonia/respiratory-related hospitalisations or ED visits (no laboratory confirmation)
 Influenza and/or pneumonia related outpatient or office visits or outpatient or ED visits
 Laboratory-confirmed influenza
 PCR-confirmed Influenza A
 Cardiovascular events
 Cardiorespiratory events
 All-cause mortality
 All cause hospitalisation
 Serious adverse events (SAE) and adverse events of special interest (AESI)
 Systemic adverse events
 Local adverse events
Setting: Global high-income settings (Canada, US, other countries)
Perspective: Individual
Background
Among adults aged ≥65 years, sIV provides relatively poor protection against this common cause of disease. This
is likely to be due to immunosenescence. Furthermore, older adults are disproportionately affected by A/H3,
against which sIV tends to be less effective. HD-IV aims to improve influenza vaccine effectiveness by enhancing
the vaccine immunogenicity through the inclusion of four times the antigen content of sIV. Whether the HD-IV is
more effective than sIV in reducing influenza-related morbidity and mortality is the question.
ASSESSMENT
Problem
Is the problem a priority?
Don’t know
Varies
No
Probably no
Probably yes
Yes
 High burden of influenza disease in adults aged 65 years and older
 Relatively poor influenza VE of sIV
Desirable effects
How substantial are the desirable anticipated effects?
Don’t know
Varies
Trivial
Small
Moderate
Large
 In this age group, HD-IV has been shown to have a small to moderate effect in improving protection against
influenza-related outcomes compared with sIV
 Most studies reported results favourable to the intervention across a variety of outcomes.
Undesirable effects
How substantial are the undesirable anticipated effects?
Don’t know
Varies
Large
Moderate
Small
Trivial
 There is moderate certainty of evidence of a higher frequency of mild to moderate local adverse events in HDIV compared with sIV.
March 2022




Some mild-moderate systemic adverse events may also occur with slightly highly frequency with HD-IV
compared with sIV, although the certainty of this evidence is low.
The frequency of serious adverse events and adverse event of special interest following vaccination are similar
between HD-IV and sIV.
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Certainty of evidence
What is the overall certainty of the evidence of effects?
No included studies Very low
Low
Moderate
High
 Across many outcomes, the overall certainty of evidence was downgraded because of the risk of bias due to
potential confounding
 A meta-analysis that compared HD-IV with sIV included many of the same studies in this GRADE assessment.
Their synthesised estimates were also favourable to the intervention across a variety of outcomes40
Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Important uncertainty
Possibly important
Probably no important
No important uncertainty
uncertainty or variability
uncertainty or variability
or variability
 Unlikely to be important uncertainty in how people value protection against influenza
Balance of effects
Does the balance between desirable and undesirable effects favour the intervention of the comparison?
Don’t know Varies Favours the
Probably favours Does not favour
Probably
Favours the
comparison
the comparison
either the
favours the
intervention
intervention or the intervention
comparison
 The overall greater protection provided by HD-IV is likely to outweigh the additional frequency of non-serious
AEFI compared with sIV
Acceptability
Is the intervention acceptable to key stakeholders?
Don’t know
Varies
No
Probably no
Probably yes
Yes
 There was high uptake of HD-IV in 2018 when it was offered on the NIP. It has also been used for almost a
decade in other countries (notably USA).
Feasibility
Is the intervention feasible to implement?
Don’t know
Varies
No
Probably no
Probably yes
Yes
 Minimal barriers to implementation, as it would provide another option for influenza vaccination for the wellestablished national program for adults aged 65 years and older
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