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First Influenza 
Vaccine 
Recommendation 



History of U.S./ACIP Recommendations for  
Influenza Vaccinat ion of Children 

 1960: 
 Children with high-risk conditions 

 
 2003:   

 Children aged 6-23 months 
 

 2006: 
 Children aged 6-59 months 

 

 2008:  
 All children aged 6 months through 18 years 



Available Influenza Vaccines for Children 
 Inact ivated Influenza Vaccine (IIV) 

 Intramuscular injection 
 First approved in U.S. in 1945 
 Various preparations available for children as young as 6 months 
 May be administered to children with chronic medical conditions 

 Live attenuated vaccines (LAIV) 
 Administered intranasally 
 Approved in U.S. 2003 
 Recommended for healthy non-pregnant persons 2-49 years  
 Not recommended for persons at high risk of influenza-related 

complications 
 LAIV preference outside US 

 Canada: LAIV preferred vaccine for children 2-17 without contraindications  
 United Kingdom: recently recommended vaccination of all children 2-17 yrs; 

LAIV preferred for those without a contraindication 
 ACIP/CDC current ly express no preference  for LAIV vs. TIV 



LAIV vs. IIV for Children 

 Several RCTs have noted greater relat ive effect iveness of 
LAIV as compared with IIV in children 
 

 ACIP examining the relat ive effect iveness of LAIV vs. IIV 
as the first  recommendation to be evaluated through 
GRADE methodology 
 

 Considerat ion of a preferent ial recommendation requires 
considerat ion of a variety of factors, including 
 Relative effectiveness 
 Safety 
 Supply 
 Cost 
 Programmatic feasibility 
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Question For Discussion in Today’s Presentat ion 
 

 What is the evidence for the relat ive effect iveness of LAIV 
vs. IIV for healthy children? 
 Ages 2-8 
 Ages 9-18 



Study Inclusion/Exclusion Criteria 
Included: 
 Randomized trials of IIV and LAIV conducted among healthy children 
 Bivalent vaccines (e.g., LAIV containing influenza A(H3N2) and A(H1N1) 

only) acceptable 

 
Excluded: 
 Studies specifically enrolling children with chronic medical conditions 
 Data pertaining to  

 adjuvanted, whole-virus, and virosomal vaccines  
 live-attenuated vaccines derived from different master strains from those 

used for U.S. products  
 vaccines with antigen quantified by means other than mcg hemagglutinin 

(HA) 
 Studies enrolling only children under 2 years of age. 



Effect iveness Outcomes 
 
 Outcome Importance 

Effect iveness outcomes: 
Laboratory-confirmed influenza Critical 
Mortality Critical 
Hospitalization Critical 
Medically-attended acute respiratory illness Critical 
Influenza-like illness Important 
Otitis media Important 
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Systematic Review and Meta-analysis—Approach  

 Review of literature to ident ify randomized trials evaluat ing LAIV and 
IIV 
 

 Studies ident ified through exist ing systematic reviews, review of 
previous ACIP influenza statements, and literature search 
 

 Two reviewers independently evaluated study eligibility and 
extracted descript ive, methodological, and efficacy data  
 

 Comparisons conducted using a random effects model 
 

 Quality of evidence assessed following the GRADE approach 

 



Trials Analyzed 

22 randomized trials  
including LAIV, IIV, or both 

6 included LAIV and IIV 
• 3 directly comparing LAIV and IIV 
• 3 with LAIV, IIV, and placebo arms 

Excluded trials: 
• 1 of children with 

asthma 
 

• 1 of bivalent LAIV 
(influenza A only) which 
reported only influenza 
B infections 
 

• 1 of bivalent LAIV 
(influenza A only) which 
used placebo or  
inactivated B controls,  
for which influenza A 
data not extractable 

3 trials included in analyses 
• 2 directly comparing LAIV and IIV 
• 1 with LAIV, IIV, and placebo arms 



Study Characterist ics 
 
 Study Locat ion Season Arms Ages N 

Ashkenazi 
(2006) 

Europe,  
Israel 

2002-03 Trivalent LAIV 
Trivalent IIV 

  6-59 mo     2187 

Belshe 
(2007) 

U.S., Europe, 
Middle East, 
Asia 

2004-05 Trivalent LAIV 
Trivalent IIV 

  6-71 mo     8352 

Clover 
(1991) 

U.S. 
(Houston) 

1986-87 Bivalent LAIV* 
Trivalent IIV 
Placebo 

  3-19 yr       192 
 

* Bivalent LAIV containing A(H1N1) and A(H3N2) antigens. 



Evidence Profile: LAIV vs. IIV—Lab-confirmed Influenza 
2-8 year olds 

• Ashkenazi (2006), Belshe (2007), Clover (1991). 
• 1 trial was open label; a second did not report randomization, allocation concealment, 

blinding, or loss to follow up. 
• Ashkenazi: results not age-stratified; data included was without regard to match. 
• Belshe: results for 24-59 mos included; data for well-matched strains included. 
• Clover: results for 3-9 yrs included; infections reported were a different H1N1 strain from 

vaccine. 
 . 

Laboratory-confirmed  influenza 
Studies

(n) 
Risk of 
Bias 

Inconsistency Indirectness Imprecision Effect 
(Use of LAIV vs. IIV) 

Quality 

RR 
(95% CI) 

 

Abs. Risk per 
1000 

 
3 Serious None  

serious 
None 

serious 
None 

serious 
0.50 

(0.37-0.67) 
20 fewer  

(13 fewer to 
25 fewer) 

2 
(Moderate) 



Evidence Profile: LAIV vs. IIV—Lab-confirmed Influenza 
9-18 year olds 

• Clover (1991) 
• Trial did not report randomization, allocation concealment, blinding, or loss to follow up. 
• Very wide confidence interval 
• Clover: results for 10-18 yrs included; infections reported were a different H1N1 strain from vaccine. 

 

Laboratory-confirmed  influenza 
Studies

(n) 
Risk of 
Bias 

Inconsistency Indirectness Imprecision Effect 
(Use of LAIV vs. IIV) 

Quality 

RR 
(95% CI) 

 

Abs. Risk per 
1000 

 
1 Very 

serious 
None  

serious 
None 

serious 
Very 

serious 
10 

(0.60-165) 
610 more 

(27 fewer to 
1000 more) 

3 
(Low) 



Summary 
 

 LAIV provided greater relative protection than IIV against 
culture-confirmed influenza among healthy younger 
children (ages 6 months through 9 years) as assessed across 
3 randomized studies. 
 

 Less data available from randomized studies of older 
children (only one study; LAIV not significantly more 
effective). 
 
 



Limitat ions 
 

 Small number of studies, particularly for older children. 
 

 Some children under 2 years of age included in analysis. 
 

 Studies conducted during different seasons in 
geographically diverse regions. 
 
 



Addit ional Issues to be Considered 
 

 Safety  assessment 
 Quadrivalent LAIV (Q-LAIV) expected to replace current trivalent LAIV 

(T-LAIV) for 2013-14 season 
 Do not yet have postmarketing safety experience with Q-LAIV  

 

 Supply 
 

 Relat ive cost 



Next Steps 
 

 Plans for assessment and ongoing safety evaluat ion of 
quadrivalent LAIV 

 
 Review of supply and economic data 

 
 Gathering of addit ional information requested by ACIP 
 



For more information please contact Centers for Disease Control and Prevent ion 

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 

Thank You! 

National Center for Immunization and Respiratory Diseases 
Influenza Division 
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