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POTENTIAL CONFLICTS AND DISCLOSURES

– Clinical Trials
• MedImmune 

• Regeneron 

• PaxVax

– I have served as consultant for Abbvie (Palivizumab)

– RSV-related epidemiological research
• MedImmune

• Novavax

• Pfizer

– Funding for Influenza and RSV-related research 
from both CDC and NIH



Learning Objectives

1. To better describe influenza epidemiology.

2. To understand the benefits and limitations of 
influenza vaccination.

3. To understand the potential for influenza 
pandemics and the current pandemic threats.



Influenza

Usually H3N2, H1N1, 2009H1N1, B (Victoria), B (Yamagata)

Occasionally from animals (H5N1, H3N2varient, H7N9)



Seasonal influenza epidemiology



Describe this Influenza Season (1 WORD)!
PollEverywhere 2 WORD ASSOCIATION

• !!!INSERT POLLEVERYWHERE WORD 
ASSOCIATION HERE!!!



Virometer Data courtesy of Mark Gonzalez and Bob Jerris (CHOA)



FluSurv-NET Laboratory-Confirmed 
Influenza Hospitalization 

Surveillance



FluSurv-NET Case Definition

• Laboratory test confirmed
• Hospitalized

– Admitted within 14 days of positive lab test
– Observation ≥ 24 hours (time spent in ED included)
– Admitted from October 1-April 30

• Residence and hospitalization in catchment



FluSurv-NET Catchment-GA
HD3:
• Clayton
• Cobb
• DeKalb
• Douglas
• Fulton
• Gwinnett
• Newton
• Rockdale



HD3 Hospitalizations
Season Pediatric Adult Total

2003-04 295 --- 295

2004-05 76 --- 76

2005-06 73 126 199

2006-07 49 80 129

2007-08 71 270 341

2008-09 60 47 107

2009-10 (2009H1N1) 126 585 711

2010-11 (H3N2, B) 125 497 622

2011-12 (H3N2) 12 88 100

2012-13 (H3N2, B) 267 900 1167

2013-14 (2009H1N1) 135 749 884

2014-15 (H3N2, B) 219 1252 1471

2015-16 (2009H1N1) 128 532 660

2016-17 (H3N2, B) 278 1281 1559

2017-18 (H3N2, B) 353 2717 3070
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Number of Tests

Increased molecular testing – Currently 2/3 of all specimens are by molecular testing*
CPT 87633 (Respiratory Virus, Amplified Probe technique, 12-25 targets) = $514.55 (multiplex)
CPT 87798 (NAAT for single agent [like flu]) = $43.33; Example Cepheid 
CPT 87804 (Influenza, Ag by fluorescent optic determination) =$16.55; Example Sofia 
CPT 87807 (RSV, Ag by fluorescent optic determination) = $14.80; Example Sofia 

* * * * * * * * * * ***





Hospitalization Rates



73% Influenza A
84% H3N2
14% 2009H1N1
2% not typed

27% Influenza B
68% Yamagata
8% Victoria
24% Not typed





Why was this influenza season so bad?
PollEverywhere 2 WORD ASSOCIATION

• !!!INSERT POLLEVERYWHERE WORD 
ASSOCIATION HERE!!!



http://www.globalsecuri
ty.org/security/ops/imag
es/antigenic-drift.jpg

Antigenic Drift



All similar to vaccine~96% similar to vax

6-nucleotide deletion

All similar to vaccine



• Twice the number 
of vaccine antigen 
changes that have 
been made with 
2009H1N1

• Increasing 
divergence







H3N2 3C.2a
Glycosylation site



H3N2 3C.2a
Glycosylation site

• H3N2 viruses with 
the K160T HA 
mutation grow 
poorly in chicken 
eggs

• 2016–2017 egg-
adapted H3N2 
vaccine strain
possesses a 
T160K HA 
reversion
mutation



Egg Egg Egg EggBaculovirus/cell Baculovirus/cell





Why was this influenza season so bad?

You were correct! (We don’t know)
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Influenza Vaccine Updates



How well do we do at influenza 
vaccination in the state of Georgia?

PollEverywhere

• A) #1
• B) #13
• C) #26
• D) #39
• E) #52



https://www.cdc.gov/flu/fluvaxview/reportshtml/reporti1617/reporti/index.html

GA 39/50 @ 42.8%

Influenza Vaccination –
National Health Interview Survey



Influenza Vaccination

GA 43/50 
@ 51.3%

https://www.cdc.gov/flu/fluvaxview/reportshtml/reporti1617/reporti/index.html

GA 39/50 @ 42.8%



• Routine annual influenza vaccination is recommended 
for all persons age ≥6 months without contraindications. 

• For the 2018-2019 influenza season, immunization 
providers are recommended to administer any 
licensed, age-appropriate influenza vaccine (IIV, RIV, or 
LAIV). LAIV4 is an option for influenza vaccination for 
persons for whom it is otherwise appropriate.

• Influenza vaccine strains:
2017 – 2018 2018 – 2019 

A/Michigan/45/2015 (H1N1) pdm09 A/Michigan/45/2015 (H1N1) pdm09

A/Hong Kong/4801/2014 (H3N2) A/Singapore/INFIMH-16-0019/2016 (H3N2)

B/Brisbane/60/2008 (B/Victoria) B/Colorado/06/2017 (B/Victoria) 

Quad: B/Phuket/3073/2013 (B/Yamagata) Quad: B/Phuket/3073/2013 (B/Yamagata)





Does seasonal influenza vaccine effectiveness 
decrease over the season (time dependent)?











What is this vaccine’s effectiveness?



Walt Orenstein: Vaccinations save lives



Conclusion: The possibility of waning VE merits further 
investigation; however, the current uncertainty in its 
nature and magnitude makes drawing conclusions 
difficult and suggests the careful consideration of the 
risks and benefits of delaying vaccination is needed 
before contemplating changes to current vaccine 
recommendations.



In the setting of an influenza vaccine failure, does 
influenza vaccine still modify the severity of 

influenza illness?



H3N2 predominant



H3N2 predominant



2009H1N1 predom.

Clin Infect Dis. 2017 Oct 15;65(8):1289-1297.



Do prior seasons of influenza vaccination impact 
the current season’s vaccine effectiveness?







What about the new influenza vaccines 
(high dose and adjuvanted)?







NNT 220







FluAd PI
https://www.fda.g
ov/downloads/Biol
ogicsBloodVaccine
s/SafetyAvailability
/VaccineSafety/UC

M474387.pdf



What are the net benefits of influenza vaccination?





Influenza Disease and Vaccination
• 3 – 57,000 deaths/year

– Median ~22,000 deaths/year

• Flu vaccine ~50% effective in prevention

• What other public health intervention has similar 
effectiveness and burden?





Pandemic Preparedness



Antigenic Shift

https://www.cdc.gov/flu/pandemic-resources/1918-commemoration/historical-images.htm



Antigenic Shift



Antigenic Shift

https://www.csems.org/wp-content/uploads/2017/02/pan_flu_graphic.jpg

Russian



Influenza



Antigenic Shift

H5 Influenza in bird population

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiw0LizgfjWAhUH6iYKHfI7DeYQjRwIBw&url=https://www.wpr.org/understanding-2015-wisconsin-avian-flu-epidemic-u-s-outbreak&psig=AOvVaw0kt1UyyD0mUqjrp5AbnkH8&ust=1508341845517158


http://www.who.int/influenza/human_animal_inter
face/Influenza_Summary_IRA_HA_interface_09_27
_2017.pdf?ua=1



Areas of Uncertainty in Influenza Vax
• Development of initial influenza response (to infection or 

vaccine) may result in some degree of imprinting.  This imprinting 
may continue to impact responses for remainder of life (Original 
Antigenic Sin or OAS) 



Gr 1Gr 2

Gr 1 Gr 2 Gr 2Gr 1





Kyle Openo, MPH, DrPH (cand.)
Influenza/RSV Coordinator

(404) 321-6111 ext. 2530
kopeno@gaeip.org

Andrew Martin, MPH
Surveillance Officer

(404) 321-6111 ext. 121304 
amartin@gaeip.org

Emily Fawcett, MPH
Surveillance Officer

(404) 321-6111 ext. 1394 
efawcett@gaeip.org



Thanks for all you do…

• Efforts to improve influenza testing

• Timely reporting of hospitalized cases

• Submission of influenza isolates – maybe 
influenza vaccine virus next year will be…



Thanks for all you do…

• Efforts to improve influenza testing

• Timely reporting of hospitalized cases

• Submission of influenza isolates – maybe 
influenza vaccine virus next year will be… 

A/Georgia/39/2019 (H3N2)
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