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Objectives
Explain how new strains of influenza virus are created so that you understand 
why we need to continually update the vaccine
Describe the role of Alaskans in understanding the 1918 influenza pandemic
List the range of influenza vaccine effectiveness over the last 10 years and 
explain how it is determined
Explain what data we have currently on the effectiveness of LAIV so that you can 
decide whether to use it this coming season
Communicate the importance of influenza immunization during pregnancy
Predict where the next influenza pandemic will come from
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Disclosures
I have no financial disclosures related to this presentation
I am concerned about the efficacy of LAIV
I am partly responsible for the poor influenza vaccine efficacy in 2017-
2018



Influenza-how it happens



Poll Everywhere: Do you recognize this 
place?

Yes

No









1918 Influenza Pandemic
H1N1 virus

Rapid escalation in each community

◦ Army camp admissions went from 80/day in early September to 1000/day a few weeks later

3 waves of disease over less than 1 year: March 1918, Fall 1918, Spring 1919

40-50 million deaths worldwide; 500,000-675,000 deaths in the U.S.

◦ 9 million deaths over 4 years in World War I

◦ In less than 1 year 1918 influenza killed more people than HIV has in over 20 years

Unusually high mortality in healthy adults 20-40 years of age

◦ Very rapid onset

◦ Pulmonary hemorrhage

◦ Intense inflammatory response

Spread facilitated by troop movements

Reid AH, Microbes and Infection 2001;3:81-87;  Proceedings HHSA Workshop October 17, 2006



Chotani, GIDSAS-JHU,  2006

GIDSAS The big pandemic of 1918



Age distribution of deaths from 1918 influenza

Reid AH, Microbes and Infection 2001;3:81-87



Key players
Johan Hultin

Terrence Tumpey

https://www.cdc.gov/flu/pandemic-resources/basics/past-pandemics.html

Jeffrey Taubenberger



1918 H1N1 viral characteristics
Both the HA and NA genes were new compared to previously 
circulating strains

Surface proteins had properties similar to avian influenza strains

Replicates to high titers in lung tissue

Causes an intense inflammatory response in the lung

Had just the right combination of 8 genetic elements

Reid AH, Microbes and Infection 2001;3:81-87; Tumpey, TM, Science 2005:310:77-80
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GIDSAS Timeline of Emergence of 
Influenza A Viruses in Humans
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Influenza is bad for children

AAP Committee on Infectious Disease, Pediatrics 2018;142:e20182367



Influenza risk factors

AAP Committee on Infectious Disease, Pediatrics 2018;142:e20182367

Approximately 50% of 
pediatric deaths occur in 
healthy children



Poll Everywhere-Word Cloud

List up to three words that first come into 
your mind when someone mentions 
influenza vaccine





Common misconceptions about 
influenza vaccine
Influenza vaccine doesn’t work
Influenza vaccine gave me the flu
I’m healthy so I don’t need to get influenza vaccine



2017-2018 Influenza vaccine 
effectiveness

Overall=36%
Influenza A H3N2=25%
Influenza A H1N1=67%
Influenza B=42%

MMWR 2018;67:180-185



The history of influenza vaccine effectiveness
Year Influenza vaccine effectiveness

2004-05 10

2005-06 21

2006-07 52

2007-08 37

2008-09 41

2009-10 56

2010-11 60

2011-12 47

2012-13 49

2013-14 52

2014-15 19

2015-16 48

2016-17 39

https://www.cdc.gov/flu/professionals/vaccination/effectiveness-studies.htm; Downloaded 1/4/2018



Influenza vaccine effectiveness depends on:
§ How you decide if someone has influenza
§ What population you study-most vaccines work less well in the very 

young and very old
§ What you mean by effective:
Ø Prevents death
Ø Prevents hospitalization
Ø Prevents a visit to the doctor or emergency rom
Ø Prevents any symptoms



Prevention of hospitalization 2011-2012
Vaccine effectiveness against illness=47% this season

Andrew MK et al, J Infect Dis 2017:216:405-14



“Influenza vaccine gave me the flu”
It’s an inactivated vaccine, so it can’t give you the flu

Influenza is a disease with fevers to 102-103 degrees, severe cough, muscle aches that makes 
most adults sick for 3-4 days

Common side effects from influenza vaccine are low-grade temperature, headache, or muscle 
aches for 1 day

People get influenza vaccine during a time of year when other respiratory infections are 
common.

In a randomized trial the only difference between people who received influenza vaccine and 
placebo was a sore arm.

Nichol KL et al. N Engl J Med 1995; 333:889-893



“I’m healthy so I don’t need a flu shot”
“I never get the flu”
80% of 200,000 world wide 2009 pandemic 
H1N1 deaths have been in people younger 
than 65 years

28 pregnant women died in the U.S. in 
2009-2010 due to influenza

Once you’ve actually had influenza you will 
always get a flu shot

Most of the deaths during the 1918 
pandemic were in healthy people

CDC.gov/flu



2018-2019 Influenza vaccines
• New Influenza A (H3N2) strain A/Singapore

• New Influenza B Victoria strain B/Colorado

• Same Influenza A (H1N1) strain A/Michigan

• Same Influenza B Yamagata strain B/Phuket

ACIP Recommendations. MMWR 2016;65:1-54/Pediatrics 2016;138(4):DOI: 10.1542/peds.2016-2527

“It’s tough to make predictions, especially about 

the future.” YOGI BERRA

CDC.gov/flu



Influenza-what to expect this fall
? A mismatch between some circulating strains and the vaccine 
strains
? A mild season: 2017-2018 was the biggest season in the U.S. since 
the pandemic of 2009
? A late season: 2017-2018 started earlier than usual
? An H1N1 season: we are due
? Something unexpected…..



Poll Everywhere-question
How many different influenza vaccine products are available this year to use in young children, 6 
months through 2 years of age?

A) 1

B) 2

C)3

D)4

E) I have no idea





2018-2019 Influenza vaccine products

• Lots of products 
available
•Different presentations
•Different ages
• 3 products licensed at 

6 months of age for 
2018-19

AAP COID. Pediatrics 2017;140:e20172550



Two doses of influenza vaccine for young 
children-update



What happened to 
LAIV?

Not recommended for use this influenza season



Effectiveness of LAIV compared to IIV

AAP COID. Pediatrics 2017;140:e20172550



So what is new?
LAIV IS BACK!



February ACIP meeting- https://www.cdc.gov/vaccines/acip/meetings/slides-20l18-02.htm



February ACIP meeting- https://www.cdc.gov/vaccines/acip/meetings/slides-2018-02.html



February ACIP meeting- https://www.cdc.gov/vaccines/acip/meetings/slides-2018-02.html



Influenza vaccine effectiveness in Canada

Buchan SA et al. JAMA Pediatrics 2018 doi: 10.1001/jamapediatrics.2018.1514



Influenza vaccine effectiveness in 
Canada-multiple seasons

Buchan SA et al. JAMA Pediatrics 2018 doi: 10.1001/jamapediatrics.2018.1514



AAP 2018-2019 Influenza 
Recommendations
The AAP recommends IIV as the primary choice for influenza vaccination in children

LAIV effectiveness against H1N1 influenza strains was inferior in past seasons and the 
effectiveness of the new formulation is unknown

Pregnant women may receive influenza vaccine at any time during pregnancy

Vaccination of health care workers is a crucial step in preventing influenza

Special effort to immunize
◦ Household contacts of children with high-risk conditions, especially contacts of infants <6 months
◦ American Indians and Alaskan natives
◦ Pregnant women

Pediatrics 2018;142(4):e20182367



Poll Everywhere: My plans for use of LAIV 
(nasal flu vaccine) next year are?
A) I am planning to use it just as much as I did in 2015-2016 before it was taken 
off the recommended vaccine choices
B) I am planning to use it, but probably less than I did in 2015-2016
C) I am not planning to use it
D) I haven’t decided whether to use it or not
E) It’s none of your business





Stay tuned….



Who is not getting a flu vaccine?
Group 2015-2016 Unvaccinated

Seniors 37%

Adults >18 years 58%

Adults,18-64 years high risk 54%

Pregnant women 50% overall
33% if offered

80% if not offered
Children 41%

http://www.cdc.gov/flu/weekly/



FluVaxView data 
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Healthcare Worker Influenza Vaccination

http://www.cdc.gov/flu/weekly/



Immunizing ourselves-healthcare workers
§ Protects us from disease
§ Decreases the likelihood that we will give influenza to our 

patients
§ Provides a good example for our patients
§ Mandatory immunization policies endorsed by AAP and 

many other professional societies



Pediatricians Immunizing Parents
Parents give children infections

◦ 75% of pertussis cases in infants spread from a family member
◦ 69% of infants hospitalized with influenza had exposure to a sick family member

Barriers to immunization for adults
◦ Misconceptions about need and risk
◦ Access
◦ Coverage

Barriers to pediatricians immunizing adults
◦ Lack of complete medical history
◦ Safety
◦ Liability-covered under the vaccine injury compensation program
◦ Documentation

At least make a strong referral and follow up to see if the parent pursued it

Lessin HR, Pediatrics 2012; 129:e247



What about Influenza vaccine during pregnancy?



Immunization of Pregnant Women 
Protects Their Babies

316 mother-infant pairs in Bangladesh in 2004-2005
Mothers immmunized randomly with influenza vaccine or pneumococcal vaccine
63% vaccine effectiveness in 
preventing lab-confirmed 
influenza in babies
36% reduction in febrile respiratory
illness in mothers

Zaman, N Engl J Med 2008; 359



Vaccine 35 (2017) 5314–5322



H3N2v variant influenza
Virus present in pigs

Recombinant virus with elements of H1N1 pandemic strain

First identified in humans in 2011

306 cases in 2012, 1 fatality

Annual reports since then

How did it get to humans?

DO NOT KISS PIGS!!

MMWR 2016;65:1157-1160



The Birds
H5N2, H5N8, H5N1 all identified in the United States December 2014-January 2015

HPAI-Highly Pathogenic Avian Influenza

Detected mostly in the northwestern states

Outbreaks in 5 domestic flocks, backyard flocks, wild aquatic birds

Antiviral prophylaxis recommended for contacts

Stay tuned  and be wary of patients with influenza like illness who have bird contact

MMWR 2015;64:111



Influenza H7N9
First seen in 2013 in China

Annual peaks in cases in humans have 
occurred since then but person to person 
transmission has been rare

Most human cases occur after exposure to 
poultry

Between October 2016 and October 2017 
there were 766 reported human cases

Overall mortality rate is 39%

https://www.cdc.gov/flu/avianflu/h7n9-virus.htm. Downloaded 5/3/2018



The future of influenza vaccine
Continued effort to immunize pregnant women
Universal vaccine
Microneedle Patch delivery
Vaccine for infants less than 6 months of age
More adjuvanted vaccines



Poll Everywhere: From now on I will kiss 
pigs…
A) Only on the cheek

B) Only if I know them well

C) Never

D) Only after the first date





Summary
§ New strains of influenza are continuously being created
§ Vaccine efficacy is variable and depends on how it is assessed
§ LAIV is an option for influenza vaccination in 2018-2019  but 

concerns remain
§ Coverage rates for both children and adults are suboptimal
§ We need to immunize ourselves and our staff
§ Consider immunizing parents
§ DON’T KISS PIGS!!



Questions or Comments


