National Centre for
Immunisation Research
and Surveillance

Australia

GRADE table: Comparison of live-attenuated influenza vaccine (LAIV; FluMist) with control (placebo/no vaccination) for prevention of
influenza in children aged 2-17 years (PICO 1)

NCIRS is conducting GRADE assessments in support of the Australian Technical Advisory Group on Immunisation (ATAGI) and making pilot results available on the Centre’s
website. Please read this material as a supplement to the Australian Immunisation Handbook Influenza (flu) chapter.

LAIV (FluMist) compared with placebo for prevention of influenza in children aged 2-17 years

Patient or population: Children aged 2-17 years
Intervention: LAIV (FluMist)
Comparison: Placebo

Ne of Certainty
participa of the

nts evidence
Outcomes (studies) (GRADE) Interpretation

In most studies, LAIV is more effective than placebo in preventing laboratory-confirmed influenza
infections.

2 doses of LAIV are more effective than placebo in preventing laboratory-confirmed influenza infections.
1 dose of LAIV is likely more effective than placebo in preventing laboratory-confirmed influenza
infections, but results vary.

Graphs below show LCI by number of doses of LAIV
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LAIV (FluMist) compared with placebo for prevention of influenza in children aged 2-17 years

Patient or population: Children aged 2-17 years
Intervention: LAIV (FluMist)
Comparison: Placebo

Ne of Certainty
participa of the

nts evidence
Outcomes (studies) (GRADE) Interpretation
Lab-confirmed influenza - 1 dose

0.437 [

Bracco Neto 2009 (6-<36 months, Y1) ——— \ Population: 1,877
1
1
0.712 1

Nakayama 2025 (2-18years, Y1) —e—— : Population: 885

1
1

Tam 2007 (12-<36 months, Y2, received LAIV 0.?50 ! Population: 1.530

iny1) H opulation: 1,
1
1
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; —_———————— 1 Population: 997
placeboinY1) |
1
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/e sikari — months, Y2, receive 1 .
LAV inY1) —— : Population: 1,090
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LAIV (FluMist) compared with placebo for prevention of influenza in children aged 2-17 years

Patient or population: Children aged 2-17 years
Intervention: LAIV (FluMist)
Comparison: Placebo

Ne of Certainty
participa of the

nts evidence
Outcomes (studies) (GRADE) Interpretation

Estimates from a single study, with results reported separately for 2 influenza seasons

Influenza-related ED visit
0.863
Vesikari 2006 (6-<36 months) Year 1 —— Population: 1615
Laboratory-confirmed
influenza emergency
department (ED) visit (flu The evidence is very
ED visit) L 0649 1615 6980 uncertain about the effect of
Vesikari 2006 (6-<36 months) Year 2 — Population: 1090 1 |’QCT ) v LAIV on laboratory-
Assessed with: culture/PCR ( ) ery confirmed ED visits
lowb.cd
compared with placebo
Follow-up: range 11 days to 0.00 0.20 040  0.60 0.80 1.00 1.20
1year Relative risk
<— Favours LAV

Note: Estimates reported are for 21 outpatient or emergency department visit
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LAIV (FluMist) compared with placebo for prevention of influenza in children aged 2-17 years

Patient or population: Children aged 2-17 years

Intervention: LAIV (FluMist)

Comparison: Placebo

Outcomes

Ne of

participa

nts

(studies)

Certainty
of the
evidence
(GRADE)

Interpretation

Serious adverse events
(SAEs) - randomised
controlled trials (RCTs)

Frequency of SAEs was similar between LAIV and placebo groups across studies. (Table to be included
with proportion/number of SAEs by study)

months

Year 1

Stud Outcome LAIV Placebo LAIV Placebo

y (%) (%) (niN) (n/N)
5:;?5” 2004117 | o 02% | 02% | 136473 | 73216
Bracco Neto 2009, | gppo vear 1, single dose | 38% | 41% | NRI2,056 | NRI515
6—<36 months
Bracco Neto 2009, | gare vear 1. 2 doses 50% | 41% | NRM,023 | NRI515
6-<36 months
Bracco Neto 2009, o o
6-<36 months SAEs, Year 2, dose 1 1.6% 24% NR/1,451 | NR/725
Nakayama 2025, 2- | qpp 07% | 00% | 4/608 | 0302
17 years
Tam 2007, 12-<36 | cec veqr 1 NR NR NRI1.831 | NR/I1224
months
Tam2007,1=<36 | cae year2 NR NR 11351 | 01,335
months

- Lower respiratory tract
Vesikari 2006, 6-36 ilinesses reported as SAEs, | NR NR 17/961 14/616
months Year 1
I Lower respiratory tract

Vesikari 2006, 6-36 illnesses reported as SAEs, | NR NR 6/621 0/428

17802
(5RCTs)

1-5

DOHOD
Highe

LAIV does not increase
SAEs compared with
placebo
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LAIV (FluMist) compared with placebo for prevention of influenza in children aged 2-17 years

Patient or population: Children aged 2-17 years
Intervention: LAIV (FluMist)
Comparison: Placebo

Ne of Certainty
participa of the

nts evidence
Outcomes (studies) Interpretation
Pooled estimates of frequency of SAEs reported for children aged 2-17 years, by year of vaccination
and timeframe of follow up.
LAIV | Placebo Placebo
LAIV (n/N
Study Outcome (%) (%) (n/N) (nIN) 1,6370
Ambrose 2011, 2-17 years \S(AES% 0-42days, | o5 | 06% | NRM0,693 | NRise77 | (1SRI- .
SAEs — systematic review ZaEr - includes Y LAIV does not increase
(SR) Ambrose 2011, 217 years | SecpC 29S| 05 | 0g% | NRB212 | NRA69T sl?bﬁgez Moderate’ | SNES ;ﬁ’a’ggi[fd with
SAEs, 0-180 0 0 before
Ambrose 2011, 2-17 years days, Year 1 29% | 2.7% NR/2,408 | NR/1,546 April 2008
Ambrose 2011, 2-17 years | SAES: 0-180 21% | 17% | NRI2295 | NR/1,256
days, Year 2
Note: Data for this outcome is from a multi-study integrated analysis of 20 RCTs of LAIV vs either IIV or placebo. It
is unclear how many studies were LAIV vs placebo (study details not reported, only population numbers reported).
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LAIV (FluMist) compared with placebo for prevention of influenza in children aged 2-17 years

Patient or population: Children aged 2-17 years
Intervention: LAIV (FluMist)
Comparison: Placebo

Ne of Certainty
participa of the

nts evidence
Outcomes (studies) Interpretation

Frequency of medically attended asthma/wheezing was low in children aged 1-17 years, i.e. <1% in
both LAIV and placebo groups.

The frequency of medically attended asthma/wheezing was slightly higher in children aged 18-35
months who received LAIV vs placebo.
LAIV likely results in little to

Adverse event of special

: . LAV | Placebo LAV Placebo | 9689 | ®@®®O no difference in
astrlm?rtlz;\istfe(gis—l)hCT Study Outcorlne (%) (%) (n/N) (n/N) (1RCT)* | Moderates | asthma/wheeze compared
Bergen 2004, 1-17 Asthma (medically 0.9% 0.9% NR/6,473 | NR/3,216 with placebo
years attended)
Bergen 2004, 18-35 Asthma (medically 2.1%* 0.5%* 15/728 2/369
months attended)

*RR = 3.81 (90%Cl: 1.20-16.82)
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Frequency of wheezing was low (£1%) in children aged 2-17 years in LAIV and placebo groups,
regardless of year of vaccination and number of doses received. Frequency of wheeze was similar

between LAIV and placebo groups in children aged 24-35 months.

Age group Outcome LAIV Placebo LAIV Placebo
(%) (%) (n/N) (n/N)
2-17 years Wheezing, 0-10 days, Year 1, 0.7% 0.7% 22/3,278 14/2026
Dose 1
2-17 years Wheezing, 0-10 days, Year 1, 0.6% 1.0% 16/2,533 18/1,734
Dose 2
2-17 years Wheezing, 0-10 days, Year 2 0.7% 0.6% 17/2,295 7/1,256 15é??0§
24-35 months | Wheezing, 0-10 days, Year 1, 0.7% 0.7% 22/3,149 14/1,900 ('n | d) - LAIV likely results in little to
AESI: asthmalwheeze - Dose 1 EOC;{JC?'SS 000 no difference in
SR 24-35 months | Wheezing, 0-10 days, Year 1, 0.6% 1.0% 16/NR 18/NR oublished Moderate! | asthma/wheeze compared
Dose 2 with placebo
24-35 months | Wheezing, 0-10 days, Year2 | 0.8% | 0.9% | 9/1,063 5574 | , bfi’lfggzg
24-35 months | SAE wheezing, 0-42 days, 0.2% 0.2% 7/10,693 415,667 P
Year 1
24-35 months | SAE wheezing, 0-42 days, 0.1% 0.0% 113,212 0/1,697
Year 2
24-35 months | SAE wheezing, 0-180 days, 0.4% 0.3% 9/2,408 5/1,546
Year 1
24-35 months | SAE wheezing, 0-180 days, 0.2% 0.0% 2/2,295 0/1,256
Year 2
Note: Data for this outcome is from a multi-study integrated analysis of 20 RCTs of LAIV vs either IIV or placebo. It
is unclear how many studies were LAIV vs placebo (study details not reported, only population numbers reported).
Frequency of AESI were similar between LAIV and placebo groups.
Study Outcome LAIV | Placebo LAIV Placebo .
(%) (%) (niN) (nN) DO The evidence suggests that
AESI (other than Bergen 2004, 1-17 | AESK Acute respiratory | 16.1% | 17.9% | 1042/6473 | 5773216 | 2689 O LAIV does not increase
asthmalwheeze) - RCT : S . ' ' ' (1RCT)? AESI compared with
years tract infections, medically Lowes
placebo
attended
Bergen 2004, 1-17 AESI: Seizure 0.0% 0.0% 116,473 073,216
years

GRADE/Recommendation: Comparison of LAIV (FluMist) with control (placebo/no vaccination) for prevention of influenza in children aged 2—-17 years (PICO 1) | November 2025 |

Prepared by NCIRS ©




National Centre for
Immunisation Research
and Surveillance

Australia

LAIV (FluMist) compared with placebo for prevention of influenza in children aged 2-17 years

Patient or population: Children aged 2-17 years
Intervention: LAIV (FluMist)
Comparison: Placebo

Ne of Certainty
participa of the

nts evidence
Outcomes (studies) (GRADE) Interpretation
Bergen 2004, 1-17 AESI: Febrile seizure 0.1% 0.0% 5/6,473 113,216
years
Bergen 2004, 1-17 AESI: Epilepsy 0.0% 0.1% 216,473 2/3,216
years
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LAIV (FluMist) compared with placebo for prevention of influenza in children aged 2-17 years

Patient or population: Children aged 2-17 years
Intervention: LAIV (FluMist)
Comparison: Placebo

Ne of Certainty
participa of the

nts evidence

(studies) (GRADE)

Interpretation

Outcomes

Frequency of AESI were low and similar between LAIV and placebo groups, regardless of follow up time
(10, 42 or 180 days), year of vaccination and number of doses.
Age group Outcome LAIV (%) | Placeb | LAIV (n/N) | Placebo
o (%) (n/N)
2-17 years AESI: LRI, 0-10 days, Year 1, 1.8% 1.8% 58/3,278 | 37/2,026
Dose 1
2-17 years AESI: LRI, 0-10 days, Year 1, 1.9% 2.9% 48/2,533 | 511,734
Dose 2
: The evidence suggests that
2-17 AESI: LRI, 0-1 Year 2 1.79 1.59 40/2,2 19/12
AESI (other than e S TRl 0-10 days, Year °A> SOA) 012,295 971256 5,304 ®00 LAIV does not increase
24-35 months | AESI: LRI, 0-10 days, Year 1, 1.8% 1.9% 58/3,149 | 37/1,900 O .
asthmalwheeze) - SR Dose 1 (1 SR)® Lowth AESI compared with
24-35 months | AESI: LRI, 0-10 days, Year 1, 19% | 2.9% 48INR 51NR placebo
Dose 2
24-35 months | AESI: LRI, 0-10 days, Year 2 2.2% 1.6% 23/1,063 9/574
24-35months | AESI: LRI, 0-42 days, Year 1 0.4% 0.4% 13/1,0693 | 8/5,667
24-35 months | AESI: LRI, 042 days, Year 2 0.4% 0.5% 4/3212 3/1,697
24-35 months | AESI: LRI, 0-180 days, Year 1 1.2% 1.0% 28/2,408 15/1,546
24-35 months | AESI: LRI, 0-180 days, Year 2 0.7% 0.7% 712,295 4/1,256
Note: Data for this outcome is from a multi-study integrated analysis of 20 RCTs of LAIV vs either IIV or placebo. It
is unclear how many studies were LAIV vs placebo (study details not reported, only population numbers reported).
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Frequency of any AEs were marginally higher among the LAIV group vs placebo in some studies

Bargan 2004, 117 years (Medical __‘as.s'h L
atiendance at ancutpatient ciinic) 7 0% Population: 8688
Bracco Meto 2008, §-<36 monffe 2% )

[Any AE, Year 1,dose 1) 8% Population: 2571
Bracoo Meto 2008, 636 monthe : 20.0°% S

[Any AE, Year 1, dose 2) B6.7% Population: 1538

Bracco Meto 2008, 636 monthe
(Any AE, Year 2, dose 1)

%g% Population: 2176

H

Nakayama 2025, 2-17 years

|

67 6%
%

(Solicked AES) Population: 910
Nakayama 2025, 2-17 years q 36.0% ’
[Unsolicted AFs) 1% Population: 910

Tam 207 \]aiﬁ‘ﬁ gﬂ? {Any AE, q?ﬁﬂ% Papulatin: 3082 17,809 ODDD LAIV results in little to no
’ ' (5RCTs) High difference in adverse events
Tam 2007, 12436 months{Any AE, q 63.5% _ 12345 9 compared with placebo
Year 1, dose 2 2% Population: 2732
Tam 2007, 1236 months {ny AE,
Year2) A qf %m& Population: 2687
Vesikan 2006, 6-38 monihs [Any — §7.1% _
AE, Year 1,dose 1) .8y Population: 1577
Vesikar 2008, 6-35 manhis{Any AE, 95.5% _
Year 1, dose 2) 953%  Population: 1329
Vesikar 2006, 6-36 months [Any B0.5%
AE, Year Z) 00% Population: 1049

00 100% 200% 300% 400% 500% EOO0% TOOW &O0% 900% 100.0%

AEs - RCT

mLAN (%) oPlacebo (%)
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LAIV (FluMist) compared with placebo for prevention of influenza in children aged 2-17 years

Patient or population: Children aged 2-17 years
Intervention: LAIV (FluMist)
Comparison: Placebo

Ne of Certainty
participa of the
nts evidence

(studies) Interpretation

Outcomes

Frequency of any AEs (i.e. 21 AE) was similar between LAIV and placebo groups

Adverse events in children aged 217 years

Amiorosae 2011, 2-17 years (=1 AE, HI% .
Yaer 1, dose ) T Papulation: 5304
5,304

Amirose 2011, 217 years (21 AE, :lu.am Population: 4267 (ilcslllfd)zg LAIV I!kely resullts in little to
AEs — SR Yaer 1, dose 2) 26.5% - 20 RCTs 212121 @) no difference in adve_rse
oublished Moderatef events compared with
placebo

Ambrosa 2011, 2-17 years {21 AE, : 7% - bef
Papulation: 3551 eiore
YearZ) 26.8% April 2008

0% 100% 200% 300% 400% 500% GOD% TOOW Q0% 900% 100.0%
BLAN (%) DOPfcebo (%)

Note: Data for this outcome is from a multi-study integrated analysis of 20 RCTs of LAIV vs either [IV or placebo. It
is unclear how many studies were LAIV vs placebo (study details not reported, only population numbers reported).
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Explanations

[}

. There was substantial variation in the point estimates for vaccine efficacy (VE) between studies.
. Single study with estimates from 2 years. VE is statistically significant in one year only.
Outcome reported in Vesikari, et al does not measure the desired outcome. The study reports on medical outpatient and emergency department visits for influenza-like illness (outcome is
laboratory-confirmed influenza ED visits). Additionally, population in the study is 6—<36 months of age, whereas the PICO population is children aged 2-17 years.
. Imprecision considered serious due to wide confidence intervals.
. One RCT (Bergen 2004) was assessed as having some concerns.
One systematic review (Ambrose 2011) was assessed as high risk of bias.
. AESI examined in the included studies were seizures, febrile seizures and epilepsy. Other AESI of interest (such as Guillain-Barré syndrome, neurological disorders) were not reported.
. Study only examined one AESI - lower respiratory infection. Other common AESI (such as Guillain-Barré syndrome, neurological disorders, seizures) were not reported.

oo

SQ &0 Q

Footnotes

* 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% Cl).

Abbreviations: AE=adverse event; AES|=adverse event of special interest; Cl=confidence interval; LAIV=live-attenuated influenza vaccine; LCl=laboratory-confirmed influenza infection;
LRTI=lower respiratory tract illness; ED=emergency department; RCT=randomised controlled trail; SAE=serious adverse event; SR=systematic review; VE=vaccine efficacy.

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: We have limited confidence in the effect estimate: 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.

GRADE/Recommendation: Comparison of LAIV (FluMist) with control (placebo/no vaccination) for prevention of influenza in children aged 2—-17 years (PICO 1) | November 2025 |
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GRADE evidence profile

Evidence profile: LAIV (FluMist) compared with control (placebo/no vaccination) for prevention of influenza in children aged 2-17 years

(PICO 1)
Certainty assessment Summary of findings

Overall

Risk of . : . Publication | certainty
. Inconsistency | Indirectness | Imprecision .
bias LED of

evidence

Participants
(studies)
Follow-up

Laboratory-confirmed influenza infection (LCI) (follow-up: range 11 days to 1 years; assessed with: culture/PCR)

7,151 Not Seriousa Not serious | Not serious None @®@®O | In most studies, LAIV is more effective than placebo in preventing LCls.
(4RCTs)™ | serious Moderate® | 2 doses of LAIV are more effective than placebo in preventing LCls.
1 dose of LAIV is likely more effective than placebo in preventing LCls, but results vary.

Laboratory-confirmed influenza ED visit (follow-up: range 11 days to 1 years; assessed with: culture/PCR)

1,615 Not SeriousP Serious® Seriousd None @OOQ | Estimates from a single study, with results reported separately for 2 influenza seasons
(1RCT)2 serious Very lowbed | (forest plot with estimates to be included).

Results indicate that LAIV may be more effective than placebo in preventing influenza-
related ED visits, noting the quality of evidence is very low.

Serious adverse events (SAEs)- randomised controlled trials (RCTs)

17,802 Not Not serious Not serious | Not serious None DDDD | The frequency of SAEs was similar between LAIV and placebo groups across studies.
(5RCTs)'5 | seriouse Highe

GRADE/Recommendation: Comparison of LAIV (FluMist) with control (placebo/no vaccination) for prevention of influenza in children aged 2—17 years (PICO 1) | November 2025 |
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Participants

(studies)
Follow-up

Risk of
bias

Certainty assessment

Inconsistency

Indirectness

Serious adverse events - systematic review

Imprecision

Publication

bias

Overall
certainty
of
evidence

National Centre for
Immunisation Research
and Surveillance

Australia

Summary of findings

16,370 Seriousf |  Not serious Not serious | Not serious None ®DdDdO | Pooled estimates of frequency of SAEs reported for children aged 2-17 years, by year
(1RCT)s - Moderate | of vaccination and timeframe of follow up.
includes 20 Year 1:
RQTS 0-42 days follow up: LAIV 0.5% vs placebo 0.6%
published 0-180 days follow up: LAIV 0.5% vs placebo 0.6%
before April Year 2:
2008 0-42 days follow up: LAIV 2.9% vs placebo 2.7%
0-180 days follow up: LAIV 2.1% vs placebo 1.7%
Note: Data for this outcome is from a multi-study integrated analysis of 20 RCTs of LAIV
vs either IV or placebo. It is unclear how many studies were LAIV vs placebo (study
details not reported, only population numbers reported).
Adverse event of special interest (AESI): asthma/wheeze — RCT
9,689 Seriouse |  Not serious Not serious | Not serious None ®dDdO | Frequency of medically attended asthma/wheezing was low in children aged 1-17 years,
(1RCT) Moderatee | i.e. <1% in both LAIV and placebo groups: LAIV: 0.9% vs placebo: 0.9%

The frequency of medically attended asthma/wheezing was slightly higher in children
aged 18-35 months who received LAIV vs placebo: LAIV: 2.1% (n=15/728) vs placebo:
0.5% (n=2/369)

RR =3.81 (90%Cl: 1.20-16.82)
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Certainty assessment

Participants
(studies)
Follow-up

Publication
bias

Risk of

. Indirectness
bias

Inconsistency Imprecision

Adverse event of special interest: asthmal/wheeze - systematic review

Overall
certainty
of
evidence

National Centre for
Immunisation Research
and Surveillance

Australia

Summary of findings

5,304 Seriousf |  Not serious Not serous | Not serious None @®DO | The frequency of wheezing was low (1%) in children aged 2-17 years in both LAIV and
(1RCT)s - Moderate’ | placebo groups, regardless of year of vaccination and number of doses received.
includes 20 Frequency of wheeze was not higher in young children aged 24-35 months.

RQTS Note: Data for this outcome is from a multi-study integrated analysis of 20 RCTs of LAIV

published vs either IIV or placebo. It is unclear how many studies were LAIV vs placebo (study
bef%eogpnl details not reported, only population numbers reported).
Adverse events of special interest (other than asthma/wheeze) - RCT
9,689 Seriouse |  Not serious Serious? Not serious None @dOQ | Frequency of AESI were similar between LAIV and placebo groups. (table to be included
(1RCT)® Lowes with % of outcomes)
Adverse events of special interest (other than asthmalwheeze) — systematic review

5,304 Serious’ |  Not serious Serioush Not serious None 12100 .

(1RCT)e- Lowth Frequency of AESI were low and similar between LAIV and placebo groups, regardless
includes 20 of follow up time (10, 42 or 180 days), year of vaccination and number of doses.

RCTs Note: Data for this outcome is from a multi-study integrated analysis of 20 RCTs of LAIV

published vs either IV or placebo. It is unclear how many studies were LAIV vs placebo (study
before April details not reported, only population numbers reported).

2008
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Certainty assessment Summary of findings

Overall

Risk of . : . Publication | certainty
. Inconsistency | Indirectness | Imprecision .
bias LED of

evidence

Participants
(studies)
Follow-up

Adverse events - RCTs

17,809 Not Not serious Not serious | Not serious None DDDD | Frequency of any AEs were marginally higher among the LAIV group vs placebo in
(5RCTs)™5 | serious High some studies.

Adverse events - systematic review

5,304 Serious’ | Not serious Not serious | Not serious None @®d®(O | Frequency of any AEs (i.e. =1 AE) was similar between LAIV and placebo groups
(1RCT)o - Moderate’ | Year 1, dose 1: LAIV 29.7% vs placebo 27.6%
'”C'F‘;g‘;z 20 Year 1, dose 2: LAIV 24.3% vs placebo 26.5%
published Year 2 (dose 1): LAIV 27.2% vs placebo 26.8%
before April Note: Data for this outcome is from a multi-study integrated analysis of 20 RCTs of LAIV
2008 vs either IV or placebo. It is unclear how many studies were LAIV vs placebo (study

details not reported, only population numbers reported).

Explanations

a. There was substantial variation in the point estimates for vaccine efficacy (VE) between studies.
b. Single study with estimates from 2 years. VE is statistically significant in one year only.

c. Outcome reported in Vesikari et al does not measure the desired outcome. The study reports on medical outpatient and emergency department visits for influenza-like illness (outcome is lab-confirmed influenza ED visits). Additionally,
population in the study is 6-<36 months of age, whereas the PICO population is children aged 2-17 years.

d. Imprecision considered serious due to wide confidence intervals.

e. One RCT (Bergen 2004) was assessed as having some concemns.

f.  One systematic review (Ambrose 2011) was assessed as high risk of bias.

g. AESI examined in the included studies were seizures, febrile seizures and epilepsy. Other AESI of interest (such as Guillain-Barré syndrome, neurological disorders) were not reported.

h. Study only examined one AESI - lower respiratory infection. Other common AESI (such as Guillain-Barré syndrome, neurological disorders, seizures) were not reported.

Abbreviations: AES|=adverse event of special interest; Cl=confidence interval; IIV-inactivated influenza vaccine; LAIV=live-attenuated influenza vaccine; RCT=randomised controlled trail; SAE=serious adverse event; VE=vaccine efficacy.
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Evidence to Decision Framework: LAIV (FluMist) compared with control (placebo/no vaccination) for prevention of influenza in children aged 2-17 years (PICO 1)

Evidence to Decision Framework

Should LAIV be used in children aged 2-17 years for the prevention of influenza?

Population Children aged 2-17 years

Intervention LAIV

Comparison Control

Main outcomes Efficacy, effectiveness and safety

Setting High- and middle-income countries, with studies conducted in Asia, Africa, Europe and South America
ASSESSMENT

Problem

Is the problem a priority?

Don't know | Varies [ No | Probably No | Probably Yes | Yes
Children experience high influenza notification and hospitalisation rates and are significant transmitters of disease. Further exacerbating the impact of influenza on children, influenza vaccination
coverage is the lowest among children compared to other age groups and has been trending downward.

Burden and transmission
¢ Influenza notifications among children dropped during the COVID-19 pandemic years of 2020-2021 but were substantially increased in 2022-2024.

o During 2022-2024, notification rates were highest among those aged <5 years at 2,543.8 per 100,000 followed by those aged 5-17 years at 2,164.0 per 100,000. Rates were substantially
lower in those aged 18-64 years, and lowest among those aged 265 years at 619.1 per 100,000.

e In2022-2024, within the 5-17-year age group, notification rates were highest for those aged 5-9 years at 2,912.1 per 100,000.
e Hospitalisation rates were moderately higher in 2022 compared to rates in 2015-2019 (216.9 per 100,00 among children aged <5 years).

e Among older children aged 5-19 years, hospitalisation rates were estimated at 49.6 per 100,000 and similar to rates among those aged 20-64 years. Rates among older adults aged =65
years were estimated at 169.0 per 100,000.

e  Children are known to shed influenza virus a day or two before becoming symptomatic and shed virus for longer than adults,” making them significant transmitters of influenza virus. A 2010-
2011 study demonstrated that households with a younger average age of members were more likely to have influenza viral transmission events.2

e In addition to disease burden, influenza is responsible for significant economic burden related to disease in children due to the indirect costs of parents or carers having to take time off from
work to care for sick children.3

Vaccination coverage
e Cumulative influenza vaccine coverage (AIR data; doses given) reached a high of 45% in 2020 for those aged 6 months—<5 years. In 2025, coverage in this age group was approximately
25.7%.

e Forthose aged 5—<15 years, 2020 coverage was approximately 27%; coverage has declined over time: 16% in 2023, 14% in 2024 and 14.5% in 2025.4

GRADE/Recommendation: Comparison of LAIV (FluMist) with control (placebo/no vaccination) for prevention of influenza in children aged 2—-17 years (PICO 1) | November 2025 |
Prepared by NCIRS ©

18



National Centre for
Immunisation Research
and Surveillance
Australia

Desirable effects
How substantial are the desirable anticipated effects?

Don't know | Varies | Large | Moderate | Small | Trivial

Based on four RCTs with approximately 7,000 participants comparing LAIV to placebo, LAIV was more effective than placebo in preventing lab-confirmed influenza infections in most
studies.>8 Of note, 3 of the 4 RCTs>7 included children aged 6-<36 months, and only one study included people aged 2-18 years.8

In the three placebo-controlled RCTs that included a 2-dose study arm, 2 doses of LAIV were more effective than placebo in preventing lab-confirmed influenza infections. 1 dose of LAIV
appeared more effective than placebo in preventing lab-confirmed influenza infections, but results varied by the study. In a single study where children were given placebo in the first year of
vaccination, the vaccine effectiveness of a single dose of LAIV versus placebo was statistically insignificant.

Among all 4 placebo-controlled RCTs, when analyses were limited to matched strains only, 1 dose of LAIV was more effective than placebo in preventing lab-confirmed influenza infection in
all per-protocol efficacy analyses.5-8

Across the four placebo-controlled RCTs, 2 doses of LAIV appeared more effective than a single dose in preventing lab-confirmed influenza infection. However, interpretation is affected by
the fact that, in 2 RCTs, participants received 2 doses in the first year of the study and 1 dose in the second year, making it difficult to attribute the difference in effectiveness to the number
of doses or other factors influencing vaccine effectiveness (e.g. seasonal variation in influenza strains). In the single study with both a 1-dose and 2-dose arm in the same year, vaccine
effectiveness was higher in the 2-dose group (72.0%) compared to the 1-dose group (56.3%) — the relative vaccine efficacy of 2 vs 1 doses was 36.0% (95%Cl: 8.5-55.6).7

A single study with results reported separately for two influenza seasons suggested that LAIV may be more effective than placebo in preventing influenza-related emergency department
visits, but the certainty of the evidence was considered to be very low.5

A network meta-analysis including 24 RCTs encompassing 60,502 children aged <18 years and 5 vaccines reported an RR of 0.28 (95%Crl: 0.19-0.41) of trivalent LAIV versus placebo (but
no difference in RR for quadrivalent LAIV versus placebo, RR = 0.71, 95%Crl: 0.21-2.4). Findings were similar in a subgroup analysis of children aged <5 years encompassing 19 RCTs and
53,93,973 participants. In children with pre-existing respiratory diseases, only the 3-LAIV vaccine was more efficacious than placebo (RR 0.09, 95%Crl 0.00-0.54; 5 RCTs, 5,801
participants, 3 vaccines).®

In the UK, where a single-dose schedule of LAIV is used, adjusted vaccine effectiveness against lab-confirmed influenza among children ranged between 26.9% (95%Cl: -32.6 to 59.7) and
65.8% (95%Cl: 30.3-83.2) between the 5 seasons from 2014/15 to 2018-19.10 In the 2015/16 season, adjusted vaccine effectiveness against lab-confirm influenza hospitalisations was 55%
(95%Cl: 32-68) in England and 63% (95% Cl: 50-72) in Scotland.®"" Overall vaccine effectiveness against influenza-related hospitalisations in the 2013/14 to 2015/16 seasons in children
aged 2-6 years was 50.1% (95% CI: 31.2-63.8). Vaccine effectiveness against primary care presentation for lab-confirmed influenza in the 2023/24 season in children aged 2-17 years was
65% (95%Cl: 41-79).1213 Comparison of five UK-based countries found that GP ILI consultations and influenza-attributable mortality decreased in Scotland and Northern Ireland, where all
primary school age children were vaccinated, relative to countries incrementally vaccinating (England and Wales) or not vaccinated primary school age children (Republic of Ireland).4

In the UK, significant indirect benefits were observed in adults not targeted for vaccination with LAIV, including a 59% reduction in GP ILI consultations in pilot vs non-pilot areas; non-
significant reductions were observed for emergency department respiratory attendances, influenza confirmed hospitalisations, and influenza ICU admissions. LAIV coverage ranged from
32.3-63.1% (average 56.8%) in pilot areas.'®
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Undesirable effects
How substantial are the undesirable anticipated effects?

Don't know | Varies | Large | Moderate | Small | Trivial
e  Evidence suggests no difference in the frequency of serious adverse events after vaccination with LAIV compared to placebo.>-8.16.17

¢ In healthy children, the frequency of exacerbation of wheeze or asthma frequency was low similar between LAIV and placebo. In one placebo-controlled RCT, rates of medically attended
asthma and wheeze were slightly higher in children aged 18-35 months who received LAIV vs placebo.!” However, a systematic review that conducted an integrated post-hoc analysis
including 20 RCTs (both placebo- and IIV-controlled) found that the frequency of wheeze was not higher in children aged <2 years.18

e  Frequency of other adverse events of special interest (not including exacerbation of asthma/wheeze), particularly febrile seizures, were similar between LAIV and placebo groups.'” Of note,
the frequency of certain outcomes of interest for this GRADE assessment (e.g. frequency of GBS and other neurological outcomes) were not clearly reported.

e The frequency of any adverse event was marginally higher among LAIV recipients compared to placebo in some studies.>-817 The most common adverse events reported after LAIV
administration were nasal symptoms.5-8.16

e  Children with egg allergy can safely receive LAIV - a phase IV study in the UK including approximately 780 children aged 2—18 years with egg allergy did not experience systemic allergic
reactions; 9 children had mild symptoms consistent with a local, IgE mediated allergic reaction.'8

e  Studies examining the safety profiles of LAIV in children with specific conditions, including data from large passive safety surveillance systems in the US and phase IV studies in the UK,
suggest LAIV is well-tolerated in children with asthma, cardiovascular conditions, diabetes, obesity, liver, renal disease, and other conditions that increase the risk of severe influenza.19-23 Al
studies (including one with more than 387,000 immunisations) demonstrated no evidence of asthma exacerbation among children with asthma who received LAIV.9-23 LAIV vaccination was
also tolerated well among children who were mildly immunocompromised, specifically children with cystic fibrosis, HIV infection and those receiving cancer treatment; while some mild
adverse events occurred more frequently relative to healthy children (mostly nasal symptoms), vaccine-related serious adverse events were not increased.?+% These studies also
demonstrated absence of prolonged shedding in children with mildly immunocompromising conditions.

e Asaprecaution, IIV is preferred over LAIV in pregnancy as it is a live attenuated vaccine. However, there is no evidence of risk with LAIV use during pregnancy. A 2011 US study examining
a health insurance claims database found no evidence of adverse maternal outcomes among women who had received LAIV; all adverse outcomes identified occurred at similar rates to
those in unvaccinated women.2” Data from case reports and spontaneous reports to the US Vaccine Adverse Event Reporting System (VAERS) have not identified any increased risk of
adverse foetal outcomes following LAIV administration to pregnant women.%

e Because LAIV is a live attenuated vaccine, it is contraindicated in the following populations:

o those who have experienced anaphylaxis with a previous dose of any influenza vaccine or after any component of an influenza vaccine
o moderately and severely immunocompromised persons
o children receiving salicylate therapy.

Certainty of evidence
What is the overall certainty of the evidence of effects?

No Included Studies | Very Low | Low | Moderate | High

e Evidence of the benefits of LAIV compared with placebo came from 4 RCTs.5-8 The evidence was assessed as moderate for the outcome of lab-confirmed influenza infection, which was
downgraded due to variation in the point estimates for vaccine efficacy between studies and variation in efficacy estimates for matched versus all strains. The evidence for the outcome of
lab-confirmed ED visits was assessed as very low as findings were obtained from a single study covering two influenza seasons, with estimates of vaccine efficacy being statistically
significant in a single season only and included wide confidence intervals, and the study outcome did not match the desired outcome (the study included both ED visits and outpatient visits).
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e  Evidence of the potential harms of LAIV compared with placebo came from 5 RCTs and 1 systematic review with an integrated analysis of included studies.5-816.17 The evidence for most
safety-related outcomes (i.e. SAEs, asthma/wheeze and AEs) was assessed as high or moderate, with some outcomes being downgraded due to the inclusion of the systematic review that
was assessed as having high risk of bias. Evidence for the outcome of AESI other than wheeze/asthma were assessed as low certainty of evidence due to the inclusion of the systematic
review assessed as having high risk of bias, and because the included studies only reported findings for a narrow range of outcomes (excluding AESI such as GBS and neurological

disorders).
Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Important uncertainty Possibly important uncertainty or variability Probably no important uncertainty or variability No important uncertainty or
variability

e Overall, there is probably no important uncertainty or variability in how much parents/carers value protecting their children from influenza infection. However, due to widespread belief that
influenza is not serious and that the influenza vaccine may not be effective, combined with increasing vaccine scepticism and hesitancy following the COVID-19 pandemic, this has meant
that some parents/carers may not value vaccinating their children against influenza.

¢ Ina quantitative and qualitative assessment of community attitudes towards influenza vaccination in 2021, parents of children aged 0-5 years were significantly less likely than most other
subgroups to see influenza as a very serious disease, and viewed influenza vaccine as being significantly less important than a range of other vaccines included on the childhood
immunisation schedule.?8 This has been evident in decreased influenza vaccine coverage rates in children.2

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?

Don’t Know Varies Favours comparison Probably favours Does not favour either | Probably favours Favours intervention
comparison comparison or intervention
intervention

e Overall, the evidence indicates that, among healthy children aged 2-17 years, LAIV is likely more effective than preventing lab-confirmed influenza infection compared to placebo. Evidence
on the effectiveness of LAIV in preventing other influenza-related outcomes is insufficient.

e The safety profile of LAIV is acceptable; serious adverse events and adverse events of special interest appear similar between LAIV and placebo, and the frequency of mild-moderate
adverse events is slightly higher among LAIV recipients compared with placebo.

Acceptability
Is the intervention acceptable to key stakeholders?

Don't know | Varies [ No | Probably no | Probably yes | Yes

o Data from a survey of 1,987 Australian parents indicated that 27% of children aged =4 years have an intense phobia of needles, and 13% have a phobia severe enough to stop them getting
the influenza vaccine.® Intranasal administration avoids vaccination by injection, so LAIV may have greater acceptability by vaccine recipients and their parents compared with current
influenza vaccinations available in Australia (i.e. intramuscular I1V).

e  Studies of LAIV acceptability in other high-income countries show that parents have a preference for vaccinating their child with LAIV over intramuscularly administered 11V.3-33 |n a study of
pilot implementation in schools in Canada, nurses administering vaccines perceived that children were calmer after LAIV administration compared with 11V administration.34

e  Factors that may possibly adversely impact acceptability include perceptions of increased risk associated with being a live vaccine and objections to porcine gelatin contents of LAIV
(particularly among some faith-based communities).
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e  Providers’ willingness to stock and administer LAIV may be affected by the shorter shelf life of LAIV compared to currently available seasonal influenza vaccines, increased complexity in
managing stock and predicting demand, additional storage requirements to stock both LAIV and 11V, increased time for consultations and shared decision-making with children and parents,
and requirements for training on correct administration.

¢ Intranasal administration may be challenging in very young children; current IIVs as an alternative are still required.

e England uses LAIV with delivery via schools and GPs and has achieved higher coverage than Australia. In 2023-2024, 55.1% of primary school children (through year 6) and 42.8% of
secondary school children (year 7-year 11) were vaccinated.35 In England in the 2024-2025 season, coverage of 2-4 year olds was 37.2%.%

Equity

What would be the impact on health inequities?

Don't know | Varies | Increased | Probably increased | Probably no impact | Probably reduced | Reduced

e The potential for easier administration via the intranasal route may mean that additional cadres of healthcare providers can administer vaccine, which can potentially increase access to
influenza vaccination. This may help increase access to influenza vaccination and reduce inequities, including for high-risk groups.

e Intranasal administration of LAIV may assist in vaccinating specialised population groups who have traditionally been more challenging to vaccinate using intramuscular injections, such as
those with needle phobia and people with intellectual and other disabilities including those living in disability accommodation settings. This can reduce inequities in vaccination.

o Despite the benefits of LAIV, some individuals are contraindicated to receive LAIV (particularly those with severe immunocompromising conditions) so continued access to currently available
inactivated influenza vaccines is necessary to avoid any inadvertent difficulties in accessing influenza vaccination for these high-risk groups.

e As LAIV will not yet be available through the NIP, there may be potential inequities in access to LAIV for parents who will need to pay out-of-pocket. However, IV is still available to these

people.

e LAIV’s shorter shelf life (relative to current influenza vaccines) may cause access issues for people living in rural or regional areas if few or no local providers can maintain adequate stock
level.

Feasibility

Is the intervention feasible to implement?

Don't know | Varies [ No | Probably no | Probably yes [ Yes

e Implementation of an LAIV program, alongside the current influenza vaccination program with 11V, is considered feasible. Use of LAIV in a mass vaccination setting (e.g. school-based
vaccination program) is also considered more feasible than the current intramuscularly administered 1IV.

e  Some individuals will continue to need access to currently used 11Vs due to contraindication to LAIV or a preference for IIV over LAIV. Programmatic use of LAIV should complement the
current influenza vaccination program utilising I1V.

e AsLAlVis anew vaccine being introduced, a number of implementation considerations are necessary to ensure seamless implementation:

o There are additional cold chain requirements and stock management challenges (such as forecasting demand and supply needs and additional refrigerator capacity) at all levels of
the health system, due to the requirement to stock both IV and LAIV.

o Additional trainings are required for immunisation providers on nasal spray administration and handling of LAIV across different settings (e.g. primary care, pharmacy, tertiary
hospital etc.), especially as vaccinating very young children can be more challenging.

o Providers may need to provide extra time for pre-vaccination screening and counselling.

o Shorter shelf life of LAIV (approximately 4 months) relative to IV may create complexities for stock handling and storage.®
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o Easier administration via the intranasal route increases the feasibility of using school-based vaccination delivery to increase vaccination coverage; however, this would be very
resource intensive and require extensive planning and phased implementation over a period of several years.

o Updates are needed to existing vaccine surveillance and monitoring systems to monitor adverse events and vaccine effectiveness for LAIV, including updates to existing
immunisation registries and reporting tools.

e  Coadministration studies including LAIV are limited. Studies of LAIV co-administered with measles-mumps-rubella (MMR) vaccine, varicella vaccine and oral vaccine demonstrate similar
immunogenicity compared to separate administration, and co-administration was well-tolerated.383¢ Based on available evidence, there are no concerns about co-administering other routine
vaccines with LAIV.

e  There are no concerns about vaccinating children with LAIV across consecutive seasons. A systematic review of 4 placebo-controlled RCTs including 6,090 children investigating the
efficacy of LAIV upon revaccination of children against lab-confirmed influenza infection in consecutive season found that there was no decrease in efficacy of LAIV when administered in 2
consecutive seasons40 A separate test-negative case-control study in the US including 3369 children aged 2-17 years observed across 3 influenza seasons found that protection against
influenza A(H3N2) was significantly improved among children who were repeatedly vaccinated with LAIV 41

ATAGI RECOMMENDATION
e LAIVis recommended as an alternative to IV for prevention of influenza in individuals aged 2-17 years.

JUSTIFICATION AND CONSIDERATIONS

e Influenza caused significant disease burden among children aged 2-17 years in Australia, including hospitalisations. Vaccination coverage among this age group remains low, despite a
longstanding influenza vaccination program including NIP-funded vaccination for children aged <5 years.

e LAIV has been used widely for 2 decades in other countries (including in the USA since 2003 and the UK in a school-based program since 2013). A substantial body of evidence including
RCTs and large observational studies of national-level programs demonstrate that LAIV is effective in preventing influenza infections and hospitalisations. Some evidence also suggests that
herd protection to non-target populations is observed when high rates of coverage among children are achieved.

e Both RCTs and large observational studies indicate that LAIV is safe and has a similar safety profile to currently used IIVs and can be safely used in children with mild immunocompromising
conditions and those with asthma. As a live vaccine, it is contraindicated in certain populations including moderate/severe immunocompromising conditions.

e LAIVis administered intranasally and may be more acceptable to intra muscularly administered 11Vs, especially among children with needle phobia or others who are difficult to vaccinate
due to pre-existing conditions. Therefore, use of LAIV may increase influenza vaccination coverage.

e LAIV has the potential to be used in mass vaccination programs in school-based settings to increase influenza vaccination coverage.
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