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Background (1)

0 Healthy children aged 2 through 17 years may receive live
attenuated influenza vaccine (LAIV) or inactivated influenza
vaccine (IIV).

0 Several studies indicate that LAIV may have advantages over

IV for children; particularly for younger children.
= Vaccine efficacy
= Onset of immune response
=  Duration of immunity
= Heterotypic protection

Belshe NEIM2007; AshkenaziPIDJ2006;: Bernstein PIDJ2003; Belshe NEJM 1998:

Belshe JPeds 2000; Gaglaniet al, Arch Pediatr Adolesc Med 2004; Bracco Neto et al,PIDJ 2009
Clover JID 1991



Background (2)

0 ACIP currently expresses no preference for LAIV vs. V.

0 Recent recommendations expressing some degree of
preference for LAIV for children:

Age (years

Canada 2-17
United Kingdom 2-17
Israel 2-17
Germany 2-6
United States--Oregon 2-5

United Sates--Washington 2-7



Background (3)

0 Preliminary GRADE efficacy assessment presented at
October 2012 ACIP meeting

0 Safety assessment deferred

= Trivalent LAIV formulation (LAIV3) anticipated to be replaced
with quadrivalent (LAIV4) in 2013-14;

= No post-marketing safety data was yet available for LAIV4

0 Objective for today’s presentations

= Describe GRADE assessments for safety and efficacy of LAIV vs. IIV for
healthy children



Policy Question

0 Should LAIV be recommended preferentially over IV for
healthy children?
= Ages 2-8
= Ages9-18

0 Rationale for selected age categories
= LAIV not licensed for children under 2 years of age

= 8 years is upper limit of age range for consideration of 1 vs. 2 doses
(selected for simplicity of recommendations)



Study Inclusion/Exclusion Criteria

Included:

0 Data pertaining to healthy children, primarily
= 1 study of children with asthma reviewed

Q Vaccines licensed in US or similar to US licensed vaccines
O Studies including LAIV and IIV arms
QO Literature in English

Excluded:

0 Data for adjuvanted, whole virus, or virosomal vaccines

0 LAIV produced using different seed strains from US products

0 Studies in which all participants outside of indicated age range
0 Outcomes based on ICD-9 codes only



Efficacy Outcomes Selected by Influenza WG

Outcome Importance

Laboratory-confirmed influenza* Critical
Mortality** Critical
Hospitalization™* Critical
MAARI Critical
Influenza-like illness Important
Acute otitis media** Important

* Associated with respiratory iliness; without regard to vaccine match
** Associated with influenza



Efficacy Literature Search Howchart (PubMed)

Influenza, Human[Mesh]
AND Humans[Mesh]
30,199

AND Influenza Vaccines[Mesh]

> OR “influenza vaccine”[Title/Abstract]
9,175

AND Child[Mesh]
OR Adolescent[Mesh]

\ 4

OR "children"[Title/Abstract]

2,981 Included studies
Randomized
AND “attenuated" [Title/Abstract] > Trials
OR "LAIV" [TitIe/Abstract] Reviewed full 5
> OR “Cold adapted”[Title/Abstract] S| text of articles
OR "inactivated"[Title/Abstract] 27
640 Observational
Reviewed > studies®
AND Effic*[Title/Abstract] abstracts 5
> OR effectiv*[Title/Abstract] 114
312
AND English[Lang]

A2

279 = reviewed titles




Efficacy Papers/Studies Identified:

Randomized Trials
Outcomes
Design Paper Ages Season | LCl | Hosp ' Death ' MAARI ' ILI | AOM
Ashkenazi (6-71 mo, with |
>hienazi Mo, Wi 500203 x | x X | x | x
2006 recurrent RTI ' L
Open-label T Feming TedTvis withl . -1 T T 1T T T r T oo T T 1T T
min - rs, Wi
eming yrs, 2002-03| X ! x ! X
2006 asthma* l
Belshe !
5007 6-59 mo | 2004-05| X | X
. IEff_T_Lr_ﬁﬁT_ﬁgggﬁﬁTlgﬁJfgg, l_ ]
Double-blind, Neuzi 1985-86 I |
euzil . |
placebo 2001 1-15 yrs through | X |
controlled A B |_1§8_9-§0______I_____________
Cl !
OVer | 3.19yrs* !1986-87| X |
1991 |

*Included both age groups of interest; (2-8 and 9-18); data of interest not stratified.



Efficacy Papers/Studies ldentified:
Observational Studies

Outcomes
Design Paper Ages Season | LCI !Hosp Death| MAARI | ILI |AOM
Treanor, 2012 | 26mo |2010-11| X | |
- — === - ———-F-—-=-- SO Al it Sl S
Test-  [Ohmit, 2013 >6 mo |2011-12| X | |
negative, ________ T ——1———|———-r———-r——|———
Maclntosh, 2013 | 2-18 yrs | 2011-12 | X |
case- | — — — — - _ _ _ e S
control |Eick-Cost, 2013 [ 2-18 yrs | 2012-13 | X | |
- = ] mf‘TﬁTlf_ﬁlﬁ_ﬁ[“J_“
Fry, 2013 >6 mo |2012-13| X | :
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Differencesin Criteriafor Testing for Influenza

Criteria for swabbing

* One or more of the following: Fever, shortness of breath, pulmonary
congestion, pneumonia, ear infection, wheezing, or
Ashkenazi e Two or more of the following: Runny nose, nasal congestion, sore throat,
2006 cough, muscle aches, chills, headache, irritability, decreased activity, vomiting,
or
* Clinical discretion
* One or more of the following: Fever, pulmonary congestion, pneumonia or ear
infection, or
. e Two or more of the following: Shortness of breath, runny nose or nasal
Fleming ; : L
2006 congestion, sore throat, cough, muscle ache, chills, headache, irritability,
decreased activity, vomiting, increase in wheezing , increased use of medication
to treat wheezing, or
 Clinical discretion
Belshe 2007 <« Symptoms suggestive of influenza
Neuzil 2001 Fever of abrupt onset with >1: chills, headache, malaise, myalgia, cough,
pharyngitis, or other upper respiratory complaints
Clover 1991 < Respiratory illness
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Data Contributing to Each Outcome

Studies Studies

Efficacy Outcomes Importance | 2-18 years | 2-8 years | 9-18 years
) (n)
Lab-confirmed influenza* Critical 10 7 5
Mortality** Critical 0 0 0
Hospitalization™* Critical 2 1 0
MAARI Critical 2 1 0
Influenza-like illness Important 1 1 0
Acute otitis media** Important 2 2 0

* Associated with respiratory illness; without regard to vaccine match
** Associated with influenza
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EVIDENCE PROFILE
2—8 YEARS
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Evidence Profile—LAIV vs. IIV—2-8-year-olds
Lab-confirmed Influenza—Randomized Studies

Inconsistency | Indirectness | Imprecision RR Risk Difference
[95% Cl] with LAIV [95% Cl]
5 Not Not Not Not 0.46 43 fewer per 1000 1
serious Serious Serious Serious [0.39-0.54] [37 —49 fewer] (High)
LAIV i1 Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Ashkenazi 2006 (6-71M) 29 1040 60 1035 154% 0.481[0.31,0.74] -
Belshe 2007  (6-59M) 1483 3916 338 3936 B4E6% 0.45[0.38, 0.55] .
Total (95% CI) 4966 4971 100.0% 0.46 [0.39, 0.54] &
Total events 182 243
?et?;ngenemfl:lT?ru :gflg;é:ﬁhlpzqnﬁn;dgé*]ﬂ (F=0.28358)F=0% 'IZI.1 IIITE EITE ﬁ é 1IZI'

estfor overall effect 2= 1545 ( : ) Favors LAN Favaors IV
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Evidence Profile—LAIV vs. IIV—2-8-year-olds
Lab-confirmed Influenza—Randomized Studies

(CRITICAL)
Inconsistency | Indirectness | Imprecision RR Risk Difference
[95% CI] with LAIV [95% Cl]
5 Not Not Not Not 047 46 fewer per 1000 1
serious Serious Serious Serious [0.38-0.58] [36 —54 fewer] (High)

Data from both studiesrestricted to children aged 224 m onths @m eta-analysis by Ambrose et al, Vaccine
2012)

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Ashkenazi 2006 (24-71M) 23 a0 46 819 18.8% 0.82 [0.32, 0.89] —
Belshe 2007 (24-59M) 94 2083 205 2083 81.2% 0.46 [0.36, 0.58] '.'
Total (95% CI) 2873 2902 100.0% 0.47 [0.38, 0.58] Q
Total events 117 291
Heterogeneity: Tau :_III.IZIIII; ChiF=0.19, df=1 (P =0E6) F=0% 'IZI.*I EITE IIITE ﬁ é 1IZ|'
Test for overall effect: £=6.96 (P = 0.00001) Favors LAV Favors IIV
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Evidence Profile—LAIV vs. IIV—2-8-year-olds
Lab-confirmed Influenza--Observational Studies

(CRITICAL)
Inconsistency Indirectness Imprecision Adj.OR
[95% Cl]
5 Not Not Not Serious 0.74 4
Serious Serious Serious [0.50-1.08] (Very Low)

» Downgraded for imprecision (width of confidence interval)

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl
Eick-Cost 201 3 -0.2286 04401 202% 0.80[0.34,1.89] -
Fry 2013 -0.4372 0.2606 57.6% 0.65 [0.39, 1.08] —il—
Macintosh 2013 (2-8Yal|) 0.4457 06601 H.0% 1.6 [0.43, 5.69]
Chrmit 201 3 -0.8536 0458259 11.5% 0.87[0.18,1.80] =
Treanor 201 2a 0955 15433 1.6% 2.60([0.13, 53.51] ¢
Total (95% CI) 100.0% 0.74 [0.50, 1.08] S
Heterogeneity: Tau==. 0.00; Chi*=2.43, df= 4 (P=066) F=0% 'III.*I sz IIITE ﬁ é 1III'
Test for overall effect F=1.485(FP=012) Favors LAIV Favors IV
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Evidence Profile—LAIV vs. IIV—2-8-year-olds
Hospitalization—Randomized Studies

(CRITICAL)
Studies I , Indi I -
M) nconsistency | Indirectness | Imprecision RR Risk Difference
[95% Cl] with LAIV [95% Cl]
Not Not : : 1.08 1 fewer per 1000 3
1 Serious Serious =siole =Sl [048-243] [6fewer —15 more] (Low)

» Hospitalizationsassociated with ‘current illness.
 Downgraded for indirectness (hospitalizationsfor influenza-like iliness rather than influenza).

» Downgraded for imprecision (width of confidence interval)

LAV s Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Ashkenazi 2006 (6-72M) 12 1048 11 1034 100.0% 1.08[0.48, 2.43]
Total (95% CI) 1048 1034 100.0% 1.08 [0.48, 2.43]
Total events 12 11
Heterogeneity: Nntappllcahle N1 02 VI ¥ -
Test for overall effect: F=018 (P =086 Favors LAV Favors IV
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Evidence Profile—LAIV vs. IIV—2-8-year-olds
MAARI—Randomized Studies

(CRITICAL)
Studies : : -
M) Inconsistency Indirectness Imprecision RR
[95% Cl]
1 Not Not Serious Not 091 2
Serious Serious Serious [0.77 —1.08] (Moderate)

* Downgraded for indirectness (illnesses not necessarily related to influenza).

(6-71M) Risk Ratio Risk Ratio
Study or Subgroup  log[Risk Ratio] SE Weight I, Random, 95% Cl IV, Random, 95% Cl
Ashkenazi 2006 -0.09365162 0.08484694 100.0% 0.81 [0.77,1.08]
Total (95% CI) 100.0% 0.91 [0.77,1.08]
Heterogeneity: Nntappllcahle 'IZI.1 IIITE EITE ’i i é 1IZI'
Testfor overall effect £=110(FP=0.27) Favors LAV Favors IV
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Evidence Profile—LAIV vs. IIV—2-8-year-olds
Influenza-Like lliness—Randomized Studies

(IMPORTANT)
Studies : : . .
M) Inconsistency | Indirectness | Imprecision RR
[95% Cl]
1 Not Not Serious Not 1.03 2
Serious Serious Serious [091-1.17] (Moderate)

 Downgraded for indirectness (illnesses not necessarily related to influenza).

Risk Ratio Risk Ratio
Study or Subgroup  log[Risk Ratio] SE Weight I, Random, 95% Cl IV, Random, 95% Cl
Ashkenazi 2006 (6-71M) 0.03285436 0.06357143 100.0% 1.03[0.91,1.17]

100.0% 1.03 [0.91,1.17]

Total (95% Cl)
Heterogeneity: Mot applicahle I I I 1 I I :
Test for overall effect Z= 052 (P =0.61) 01 D'Ea'v'nrgﬁ%l"ﬂ FEI'-.-'§T5 I > 10
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Evidence Profile—LAIV vs. IIV—2-8-year-olds
Otitis Media—Randomized Studies

Studies I . Indi | - : . .
M) nconsistency | Indirectness | Imprecision RR Risk Diff. with
[95% Cl] LAIV [95% CI]
5 Not Not Not Not 047 6 fewer per 1000 1
Serious Serious Serious Serious [0.30-0.73] [3—8fewer] (High)
LAIV s Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Ashkenazi 2006 (6-7aM) 2 1048 6 1034 7.8% 0.33[0.07,1.63] *
Belshe 2007 (6-59M) 26 3916 54 3936 922% 0.48 [0.30, 0.77] —-
Total (95% Cl) 4964 4970 100.0% 0.47 [0.30, 0.73] s
Total events 28 G0
?et?;ngenemfl:lT?ru :gflg;;m;_ﬂljzn“ldggﬂ (P =065 F=0% 107 0'E : A
estfor overall effect 2= 3.31 (P=10. ) Favors LAV Favors IV
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EVIDENCE PROFILE
9—18 YEARS

21



Evidence Profile—LAIV vs. [IV—9-18-year-olds
Lab-confirmed Influenza--Observational Studies

Studies : . ..
Inconsistency | Indirectness | Imprecision -
(n) Adj. OR[95% ClI]
5 Not Not Not Serious 1.14 4
serious Serious Serious [0.76 —1.71] (Very Low)
» Downgraded for imprecision (width of confidence interval)
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% Cl
Eick-Cost 2013 0.1555 0.3962 27.2% 1.17 [0.84, 2.54] —
Fry 2013 01865 0.33839 3r.2% 1.21 [0.62, 2.34] —
Macintosh 2013 (9-18Yal|) -0.1411 06243 11.0% 0.87 [0.26, 2.94] =
Chrmit 2013 01506 0.99983 11.9% 1.16[0.36, 3.77] =
Treanar 201 2a 01558 0.8T6BE 1Z2.8% 1.17 [0.38, 3.62] =
Total (95% CI) 100.0% 1.14 [0.76, 1.71] *
?Etf;ﬂgenen‘g.fl:l T?ru :g_ﬂg é:ﬁhl;_lilt.liﬁiz, df=4 (F =049 F= 0% 'III.1 IIITE IIITE ﬁ “IIII'
estfor merall effect 2= 0.65 (F = 0.5%) Favors LAV Favors IV




Other Considerations (1)

O Harmonization with AAP recommendations
Q LAIV supply

0 Safety of quadrivalent vaccines
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Other Considerations (2)

Comparative U.S. price/dose
= 2014-15 private sector costs (per VFC information)

Vaccine product Price/dose

LAIV LAIV4:  $22.70
1\V3: $7.65-$14.81

IV @ ith indication for <8 years)
1I\4: $14.90-%$21.09




Summary—FHEfficacy Outcomes

Study Design

Fndings

2-8 year olds

Quality

(n)

Lab confirmed influenza Decreased risk with

(Critical) RCT (2) Py

Obs (5) No Difference
Hospitalization _
(Critical) RCT (1) No difference
MAARI _
(Critical) RCT (1) No difference
Influenza-like illness RCT (1) \o difference
(Important)
Otitis media RCT2) Decreased risk with

(Important) LAIV

9-18 year olds

Lab confirmed influenza

(Critical) Obs (5) No difference

1
(High)

4
(\Very Low)
3
(Low)

2
(Moderate)

2
(Moderate)

1
(High)

Study Design .
Qualit
m

4
(\Very Low)
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Thank You!

For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone, 1-800-CDC-INFO [232-4636]/TTY: 1-888-232-6348
E-mail:cdcinfo@cdc.gov ~ Web:www.cdc.gov

Influenza Division


www.cdc.gov
cdcinfo@cdc.gov
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