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ɳˉˇ˔ʽˁʺ ɱˊʾˉʹ ϧ ˋˎ˔˄ˈˍʹˍʰ
pre-COVID-19

Åˍˇ  ˉʽˇ  ˋˎ˔˄ˈ  ˄ˈˋʹ˃ʰ  ˉˇˎ ˉˊˇ˂ʰ˃ʲʱ˄ʶˍʰʽ ˃ʶ ʶ˃ʲˇ˂ʽʰˋ˃ˈΣ 
ˉˊˇˁʰ˂ʶʾ ʶˉʽʵʹ˃ʾʶˌ ˁʱʻʶ ʷˍˇˌ

ï5-мр҈ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ (S. Potkin2016)

Å̱ ˇ  ˉʽˇ  ˋˎ˔˄ˈ  ʰʾˍʽˇ  ʻʰ˄ʱˍˇˎʰˉˈ  ˄ˈˋʹ˃ʰ  ˉˇˎ  
ˉˊˇ˂ʰ˃ʲʱ˄ʶˍʰʽ  ˃ʶ  ʶ˃ʲˇ˂ʽʰˋ˃ˈ 

ïʁ ˁˍʾ˃ʹˋʹΥ нрлΦллл-рллΦллл ʻʱ˄ʰˍˇʽ ʶˍʹˋʾ˖ˌ 



ɳˉˇ˔ʽˁʺ ɱˊʾˉʹ ϧ ˋˎ˔˄ˈˍʹˍʰ



USA 2010-18, estimates pre-COVID-19
Most frequent illness - preventable by vaccination 



Flu-linked mortality
ʃʽˇ ˋˎ˔˄ʺ ʰʽˍʾʰ ʻʰ˄ʱˍˇˎ ˉˇˎ ˉˊˇ˂ʰ˃ʲʱ˄ʶˍʰʽ ˃ʶ ʶ˃ʲˈ˂ʽˇ, pre-COVID-19



Seasonal influenza & complications
More often in elderly



Influenza & ̌ ˅ˏ ʷ˃˒ˊʰʴ˃ʰ ˃ˎˇˁʰˊʵʾˇˎ

Kwong,etal, NEJM 2018



Flu-CDC estimates 2018-19, USA
pre-COVID-19, significant under-estimation w surveillance



ɳˁˍʾ˃ʹˋʹ ILI/мΦллл ʶˉʽˋˁʷ˕ʶʽˌ ϧ ʶʲʵˇ˃ʱʵʰΣ ɳ˂˂ʱʵʰ όнллф-2014)



ɳʃʁʋɹɼɶ ɱʄɹʃɶ 2020-21?
ɾʽʰ ˉˇ˂ˏ ˉʶˊʾʶˊʴʹ ˋʶʸˈ˄ όΗύ



ɳʃʁʋɹɼɶ ɱʄɹʃɶ 2020-21?
ɾʽʰ ˉˇ˂ˏ ˉʶˊʾʶˊʴʹ ˋʶʸˈ˄ ʴʽʰ EU/EEA(!)

Åinfluenza activity remained at or below inter-seasonal levels 

ÅǘƘǊƻǳƎƘƻǳǘ ǘƘŜ нлнлҍнм ǎŜŀǎƻƴ 

ïprobably due to the impact of the various public health & social 

measures implemented to reduce transmission of SARS-CoV-2



ɳʃʁʋɹɼɶ ɱʄɹʃɶ 2020-21?
ɾʽʰ ˉˇ˂ˏ ˉʶˊʾʶˊʴʹ ˋʶʸˈ˄ ʴʽʰ EU/EEA(!)



ɳʃʁʋɹɼɶ ɱʄɹʃɶ 2020-21?
ɾʽʰ ˉˇ˂ˏ ˉʶˊʾʶˊʴʹ ˋʶʸˈ˄ ʴʽʰ EU/EEA(!)



ɳʃʁʋɹɼɶ ɱʄɹʃɶ 2020-21?
ʅʶ ˋ˔ʷˋʹ ˃ʶ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ˋʶʸˈ˄ ʰˉʶʽˊˇʶ˂ʱ˔ʽˋˍʹ ˁˎˁ˂ˇ˒ˇˊʾʰ όΗύ



ɳʃʁʋɹɼɶ ɱʄɹʃɶ 2020-21?
ɾʽʰ ˉˇ˂ˏ ˉʶˊʾʶˊʴʹ ˋʶʸˈ˄ ʴʽʰ EU/EEA(!)

ÅOnly 10 sentinel and 158 non-sentinel specimens tested 

ǇƻǎƛǘƛǾŜ ŦƻǊ ƛƴŦƭǳŜƴȊŀ ŘǳǊƛƴƎ ǘƘŜ нлнлҍнм ǎŜŀǎƻƴΦ

Åno hospitalized cases of influenza reported by EU/EEA

Åneither were there any fatalities from influenza reported



ɳʃʁʋɹɼɶ ɱʄɹʃɶ 2020-21?
ɾʽʰ ˉˇ˂ˏ ˉʶˊʾʶˊʴʹ ˋʶʸˈ˄ ʴʽʰ EU/EEA(!)

Very few viruses were sent for characterization this season, which has 
hampered the decision on vaccine composition for the coming season.



Recommended vaccine composition
6 months before!



!ƴƴǳŀƭ ŎƻƳǇƻǎƛǘƛƻƴ ƻŦ ǾŀŎŎƛƴŜΧ 
for the other hemisphere



ɱˊʾˉʹ ςɳ˂˂ʱʵʰΣ нлнл-21



ɱˊʾˉʹ ςɳ˂˂ʱʵʰΣ нлнм-22



ɱˊʾˉʹ ςɳ˂˂ʱʵʰΣ нлнл-21



ɱˊʾˉʹ ςɳ˂˂ʱʵʰΣ нл19-20



ɱˊʾˉʹ ςɳ˂˂ʱʵʰΣ нлнл-21
ʵʶ˄ ˔ʰˊʰˁˍʹˊʾˋˍʹˁʰ˄ ˋˍʶ˂ʷ˔ʹ



Influenza transmission zones



Global influenza surveillance & response



Influenza lab surveillance Nov 2021



Influenza surveillance, global data, Nov 2021
double surveillance both influenza & SARS-CoV-2



Influenza surveillance, European data, Nov 2021
double surveillance both influenza & SARS-CoV-2



Influenza surveillance, SE Asia data, Nov 2021
double surveillance both influenza & SARS-CoV-2



Influenza lab surveillance Nov 2021
note difference between continents



Influenza2021-22, EU/EEA, wk 47 2021
type A 98% (AH3N2: 61%, A(H1N1)pdm09: 1%, untyped: 38%), B 2%

Sentinel data



Influenza2021-22, EU/EEA, wk 47 2021
dominant virus



Influenza2021-22, EU/EEA, wk 47 2021
positivity rate < 10%, threshold for epidemic

Sentinel data



Influenza2021-22, EU/EEA, wk 47 2021
intensity -> low at the moment



Influenza2021-22, EU/EEA, wk 47 2021
geographic spread



ʂˉˇʽˇ ˋˍʷ˂ʶ˔ˇˌ ʴˊʾˉʹˌ ˁʽ ʰ˄ ˁˎˊʽʰˊ˔ʶʾΣ ˇʽ 

ʶˉʽʵʹ˃ʾʶˌ ʴˊʾˉʹˌ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ʰˎ˅ʹ˃ʷ˄ʹ 

˄ˇˋʹˊˈˍʹˍʰΗΗΗ



ʆˇ ˋˍʷ˂ʶ˔ˇˌ ɮɶмɿмpdm09& ˋˎˋ˔ʷˍʽˋʹ ˃ʶ 

ˋˇʲʰˊʺ ˄ˈˋˇΣ ˃ʽˁˊˈˍʶˊʶˌ ʹ˂ʽˁʾʶˌ ϧ 

ʻʰ˄ʰˍʹ˒ˈˊʰ ʷˁʲʰˋʹΗΗΗ



Nˋˇʲʰˊ˗˄ ɳ˂˂ʱʵʰ, 2009-2020
77% high risk, ʁ ˃ʲˇ˂ʽʰˋ˃ʷ˄ˇʽ мр҈ ʷ˖ˌ2019(37%2019-2020)
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ʃ˂ʶʽˇ˕ʹ˒ʾʰҐʺˉʽʰ ˄ˈˋˇˌ ΗΗΗ

Åɶ ˉ˂ʶʽˇ˕ʹ˒ʾʰˈˋ˖˄ ʰˋʻʶ˄ˇˏ˄ ˃ʶ ʴˊʾˉʹ 

ï˄ ˇˋˇˏ˄ ʴʽʰ 3ʷ˖ˌ т ʹ˃ʷˊʶˌ ˁʰʽ 

Ǻ  ˎʴʶʾʰ ˍˇˎˌ ʰˉˇˁʰʻʾˋˍʰˍʰʽ ˉ˂ʺˊ˖ˌ 



ɱˊʾˉʹ ςɳ˂˂ʱʵʰΣ нл19-20
Influenza A dominant season, age effect 



ɱˊʾˉʹ ςɳˎˊ˗ˉʹΣ нлнм-21
Influenza A dominant season, age effect 



ɮʆʁɾɮ ¬¬ɼɹɿɲʇɿʁʇ
ʶˉʽʵʶʾ˄˖ˋʹ ˔ˊˇ˄ʾ˖˄˄ˈˋ˖˄

Åˇʽ ʻʱ˄ʰˍˇʽ ʰ˒ˇˊˇˏ˄ ˁˎˊʾ˖ˌ ʱˍˇ˃ʰ ˃ʶ ˎˉˇˁʶʾ˃ʶ˄ʰ ˄ˇˋʺ˃ʰˍʰ 

Åɳɾɰʁɽɹɮʅɾʁʅ Ґ SOS

ïɯˋʻ˃ʰ ˁʽ ʱ˂˂ʶˌ ʰ˄ʰˉ˄ʶˎˋˍʽˁʷˌ ʰˋʻʷ˄ʶʽʶˌ, ˁ ʰˊʵʽʰʴʴʶʽʰˁʱ ˄ˇˋʺ˃ʰˍʰ

ïɲʽʰʲʺˍʹ, ˄ ˇˋʺ˃ʰˍʰ ˍˇˎ ʺˉʰˍˇˌ

ïɿʶ˒ˊˇˉʱʻʶʽʶˌ,˄ʶˎˊˇ˂ˇʴʽˁʱ ˄ˇˋʺ˃ʰˍʰ

ï Kh ˊˁʽ˄ˇˉʰʻʶʾˌˁʰʽ ʱ˂˂ˇʽ ʰˋʻʶ˄ʶʾˌ ˋʶ ʰ˄ˇˋˇˁʰˍʰˋˍˇ˂ʺ

ïɴʴˁˎʶˌϧ ˉʰ˔ˏˋʰˊˁˇʽ



ɶ ʴˊʾˉʹ EINAI ʇʃʁʇɽɶ ɿʁʅʁʅ ϧ ɾʃʁʄɳɹ 

ɿɮ ɾɳʆɮɲʁɸɳɹ ϧ ɮʃʂ

ɮʅʇɾʃʆʍɾɮʆɹɼʁʇʅ



ɮɽɶɸɳɹɮ ΗΗΗ

Hayward et al Lancet RespDis 2014



Super emitters!!!

Bischoff et al JID 2013 



ɲɹɮɱɿʍʅɶ

Åʅˍˇ peak ςˁ ˂ʽ˄ʽˁʱ

ïʃˇ˂ˏ ʵˏˋˁˇ˂ˇ ˉ˂ʷˇ˄ ˃ʶ COVID-19

Åɳˁˍˈˌ peak

ïRapid tests (ɲʽˉ˂ˈˌ ʷ˂ʶʴ˔ˇˌ ϧ ʴʽʰ SARS-CoV-2)

ïMolecular PCR tests

ïMultiplex tests

ÅGold standard = ˁʰ˂˂ʽʷˊʴʶʽʰ



Double tests, hit the news!



ɲʾ˄ˇˎ˃ʶ ɮ˄ˍʽʴˊʽˉʽˁʱ ϧ ˉˈˍʶΤ

Åʃʰ˂ʽʱ ˇʵʹʴʾʰ -Ҕ ʃˎˊʶˍˈˌ Ҍ ʲʺ˔ʰˌˋʶ ˉʶˊʾˇʵˇ ʴˊʾˉʹˌ Ґ Rx ̀ ʰ˄ 

ʴˊʾˉʹ ˋʶ high risk groupsς̄ ˂ʷˇ˄ ʷ˂ʶʴ˔ˇˌ ʴʽʰ SARS-CoV-2



Rx ̀ ʶ ʰˎ˅ʹ˃ʷ˄ˇˎ ˁʽ˄ʵˏ˄ˇˎ ʴʽʰ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ʶˉʽˉ˂ˇˁ˗˄ 

Rx ̀ ʶ ˈ˂ˇˎˌ

ʅʇʅʆɮʅɳɹʅ ɱɹɮ Rx



Complicated Influenza



ɳɾɰʁɽɹʁ ɱʄɹʃɶʅ
ˉˊˇˋˇ˔ʺ ʶˎˉʰʻʶʾˌ ˇ˃ʱʵʶˌΗΗΗ

ÅʃˈˍʶΤ ɼʱʻʶ ˔ˊˈ˄ˇ

ÅʃˇʽˇʽΤʂ˂ˇʽ ˇʽ ʶ˄ʺ˂ʽˁʶˌ ʰˋʻʶ˄ʶʾˌ Ҕ сл ʶˍ˗˄ 

ʂ˂ˇʽ ˃ʶ ˎˉˇˁʶʾ˃ʶ˄ʶˌ ˄ˈˋˇˎˌ

ɴʴˁˎʶˌΣ ʵʶʾˁˍʹˌ ˃ʱʸʰˌ ˋ˗˃ʰˍˇˌ Ҕ пл kg/m2

ɳʻ˄ʽˁˈ ʃˊˈʴˊʰ˃˃ʰ ɳ˃ʲˇ˂ʽʰˋ˃˗˄ ɳ˄ʹ˂ʾˁ˖˄ нлмф



Ⱥɛɓɧɚɘɞ ɔɟɑˊɖɠ & Ůɛɓɧɚɘɞ COVID-18
ŬůűŬɚɐɠ & Ŭɜɞůɞɔɞɜɘəɐɖ ůɡɔ-ɢɞɟɐɔɖůɖ!!!



Ⱥɛɓɧɚɘɞ ɔɟɑˊɖɠ & Ůɛɓɧɚɘɞ COVID-18
ŬůűŬɚɐɠ & Ŭɜɞůɞɔɞɜɘəɐɖ ůɡɔ-ɢɞɟɐɔɖůɖ!!!



Ⱥɛɓɧɚɘɞ ɔɟɑˊɖɠ & Ůɛɓɧɚɘɞ COVID-18
ŬůűŬɚɐɠ & Ŭɜɞůɞɔɞɜɘəɐɖ ůɡɔ-ɢɞɟɐɔɖůɖ!!!

Lazarus R et al. Lancet2021



Ⱥɛɓɧɚɘɞ ɔɟɑˊɖɠ & Ůɛɓɧɚɘɞ COVID-18
ŬůűŬɚɐɠ & Ŭɜɞůɞɔɞɜɘəɐɖ ůɡɔ-ɢɞɟɐɔɖůɖ!!!

Lazarus R et al. Lancet2021



Vaccination coverage EU -> insufficient pre -COVID
no country reached 75% in high risk groups!!!



ɶ ʴˊʾˉʹ ʶʾ˄ʰʽ ʶˉʽˁʾ˄ʵˎ˄ʹ 
ʴʽʰ ʶʴˁˏˇˎˌ Τ

Åɶʃɮ --Ҕ ˉʽˇ ˋˇʲʰˊʺ ˄ˈˋˇˌ ˋʶ ʷʴˁˎʶˌ

Å¬ʁ ˉʽˉ˂ˇˁ˗˄ ʶʴˁˎ˃ˇˋˏ˄ʹˌ 

ü ʃˊˈ˖ˊˇˌ ˍˇˁʶˍˈˌ 



Vaccination coverage EU -> insufficient pre -COVID
no country reached 75% in pregnancy!!!



Vaccination in HCWs!!!
We work when we are sick!!! 50% did in Canadian study 



ɼɹɿɲʇɿʁʅ ɱɹɮ ʇɱɳɹʁɿʁɾɹɼʁʇʅ

ÅоΣр ˒ˇˊʷˌ ˎ˕ʹ˂ˈˍʶˊˇˌ ˁʾ˄ʵˎ˄ˇˌ ˂ˈʴ˖ ʶˉʰʴʴʷ˂˃ʰˍˇˌ 

ïол҈ ˃ʶ ʰˋˎ˃ˉˍ˖˃ʰˍʽˁʺ˂ˇʾ˃˖˅ʹ 

ï̄ ʰˊΩ ˈ˂ʰ ʰˎˍʱ ˃ʶˍʰʵʾʵˇˎ˄ ˍˇ˄ ʽˈ 

Å̀ ʶ ʰˋʻʶ˄ʶʾˌ ϧ 

Å̌ ʽˁˇʴʶ˄ʶʽʰˁˈ ˉʶˊʽʲʱ˂˂ˇ˄

Å1-н ʹ˃ʷˊʶˌ ˉˊˇ ʷ˄ʰˊ˅ʹˌ ˋˎ˃ˉˍ˖˃ʱˍ˖˄



Vaccination coverage EU -> insufficient pre -COVID-19
no country reached 75% in HCWs!!!



ɳ˃ʲˇ˂ʽʰˋ˃ˈˌ ˎʴʶʽˇ˄ˇ˃ʽˁ˗˄ 
ɳ˂˂ʱʵʰ нлмо-мфΣ ɳʁɲʇ



ʁʽ ʹ˂ʽˁʽ˖˃ʷ˄ˇʽ& ʰ˄ˇˋˇˁʰˍʶˋˍʰ˂˃ʷ˄ˇʽ

Åɱ˄˖ˋˍʺ ˔ʰ˃ʹ˂ʺ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʶ˃ʲˇ˂ʾˇˎ

Åʇ˕ʹ˂ʱ ҈ ˄ˇˋʹ˂ʶʽ˗˄ ɾɳɸ

ïɹʵʽʰʾˍʶˊʰ ʴʽʰ ɮɶоɿн

Åʇ˕ʹ˂ʱ ҈ ʻ˄ʹˍˈˍʹˍʰˌ



Vaccination of household contacts
& HCW in contact!!!



ɳ˂˂ʱʵʰ нлм3-19
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʶ˃ʲˇ˂ʾˇˎ-ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍˏˉˇ ʴˊʾˉʹˌ

ʃʶˊʾˇʵˇˌ нлму-19
Åʅˎ˄ˇ˂ʽˁʺ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʴʽʰ ˉˊˈ˂ʹ˕ʹ ˍʹˌ ˄ˇˋʹ˂ʶʾʰˌ ʰˉˈ ʴˊʾˉʹΥ 42%(ɲɳΥ ну-53%)
Åʇ˕ʹ˂ˈˍʶˊʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰΥ
Åɯˍˇ˃ʰ ғср ʶˍ˗˄ ʷ˄ʰ˄ˍʽ Ҕср ʶˍ˗˄ рр҈ ɲɳΥ ос-68% vs ол҈ ɲɳΥс-48%
Åɮόɶмɿмύpdm09 ̫ ˄ʰ˄ˍʽ ˎˉˈˍˎˉˇˎɮόɶоɿнύ пр҈ ɲɳΥ ну-57% vs 25% ɲɳΥ л-48%

Lytraset al JMV 2016



Influenza vaccine effectiveness, USA, 2017 -2018

ÅA(H3N2) season, VE 40%, vaccine estimated to prevent 

ï7.1 million illnesses

ï3.7 million medical visits

ï109,000 hospitalizations

ï8,000 deaths



Influenza ?
Surveillance necessary together with vaccination- be ready



Possibility of severe upcoming season for elderly 



ɮɽɽɳʅ ɱʄɹʃɳʅΗΗΗ
ˁʱˉˇʽʰ ˉʰˊʰʵʶʾʴ˃ʰˍʰ

Åʃʁʇɽɳʄɹɼɮ

ïɮ ɶрɿм ɿɹɱɶʄɹɮΣ ɱɮɽɹɮ нлмс

ïɮ ɶрɿнΣ ɮ ɶрɿоΣ ɮ ɶрɿсΣ ɮɶрɿуΣ 

ɮɶрɿф

Åɮɿɸʄʍʃʁɹ

ïɮ ɶрɿмΣ ɮɹɱʇʃʆʁʅ нлмр

ïɮ ɶтɿфΣ ɼɹɿɮ

ïɮ ɶрɿсΣ ɼɹɿɮ

ïɮ ɶоɿнv,ɶʃɮ нлмр-16

ïɮ ɶфɿнΣ ɾʃɮɱɼɽɮɿʆɳʅ нлмр

ïɮ ɶтɿоΣ ɮ ɶмлɿуΣ ɮɶсɿм



Zoonoticor variant influenza

Åinfluenza viruses that are routinely circulating in animals

ïavian influenza virus subtypes A(H5N1) & A(H9N2) 

ïswine influenza virus subtypes A(H1N1) & (H3N2)

ÅOccasional human infection

ï¢ƘŜȅ ƎŜǘ ŀ  άǾέ ŀŦǘŜǊ ǘƘŜ ƴŀƳŜ



Avian influenza
LPAI & HPAI



Avian influenza, 2021



Avian influenza



Avian influenza
birds & humans



ɱʄɹʃɳʅ ʃʆɶɿʍɿΣ HPAI 2013-17!!!



Spread of AH5N8 in 2014-17



Avian influenza, 2021



Avian influenza, 2021
poultry



Avian influenza, 2021
poultry



Avian influenza, 2021
non-poultry



Avian influenza, Europe 2021



Avian influenza, Europe 2021



Avian influenza, Europe 2021
HPAI



Avian influenza, Europe 2021
HPAI domestic



Avian influenza, Europe 2021
HPAI, wild



Avian influenza, human cases
within clade 2.3.4.4 A(H5Nx) 



Avian influenza, human cases
A(H5N1), n=863, 456 (52.8%) deaths, 18 countries, 2003-2021



ũɟɑˊɖ Űɤɜ ˊɞɡɚŮɟɘəɩɜȼ5Ɂ1 
əŬɘ Ɏɜɗɟɤˊɞɠ



ȼ5Ɂ1-ȯɜɗɟɤˊɞɘ

ÅȾŬŰŬɘɔɑŭŬ əɡŰŰŬɟɞəɘɜɩɜ

ÅH5N1 patients had significantly higher 
levels of 6 out of 7 cytokines measured

ÅSimilar to 1918 H1N1 strain

ÅNature Med 09/2006



ȷəŰɘɜɞɚɞɔɘəɏɠŮɘəɧɜŮɠH5N1



Avian influenza H5N1

Ⱥˊɘˊɚɞəɏɠ

89 % ɗɜɖŰɧŰɖŰŬ ůŮ ˊŬɘŭɘɎ

ï< 15 ŮŰɩɜ

9-10 ɖɛɏɟŮɠ ɜɧůɞɡ

ȷɜŬˊɜŮɡůŰɘəɐ ŭɡůɢɏɟŮɘŬ

ïɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ 1997



ũɟɑˊɖ ˊŰɖɜɩɜH5N1 & Ɏɜɗɟɤˊɞɘ

ɇŬ ɎɔɟɘŬ ˊŰɖɜɎ ŮɑɢŬɜ ůɖɛŬɜŰɘəɐ ůɡɛɛŮŰɞɢɐ 

ůŰɘɠ ˊŬɟŬŰɖɟɖɗŮɑůŮɠ ˊŮɟɘˊŰɩůŮɘɠ ůŮ 

Ŭɜɗɟɩˊɞɡɠ





ɀȺɇȷȹɃɆȼ ɆȺ ȷɁŪɅɋɄɃɈɆ
= ůŰŮɜɐ ŮˊŬűɐ



ɀŮŰɎŭɞůɖůŰɞɜ Ɏɜɗɟɤˊɞ 
= ɆŰŮɜɐ ŮˊŬűɐ





ɄɅɃɆɃɉȼ Ɇɇȷ ɄȷȽȹȽȷ !!!



Avian influenza H5N6 2014-19
n= 25, 15 deaths



Avian influenza, human cases
A(H5N6), n=45, 21 (46.7%) deaths, China, Laos, 2014-2021



Avian influenza, human cases
A(H5N6), n=45, 21 (46.7%) deaths, China, Laos, 2014-2021



Avian influenza, human cases
A(H7N9), n=1568,  615(39%) deaths, China, Laos, 2013-2021



Avian influenza, human cases
A(H9N2), n=93,  1(1%) deaths, 8 countries, 1998-2021, children <10 yrs



Avian influenza H9N2, 1998-19
n= 57, 1 deaths



Travelers and China, pre-COVID



Prevention
Strict biosecurity, good hygiene



Prevention
Strict biosecurity, good hygiene



Pandemic influenza



Pandemic & phases



Pandemic influenza ς100 yrs after



ɄŬɜŭɖɛɑŮɠ ɔɟɑˊɖɠ

ɀŬɗɐɛŬŰŬ Ŭˊɧ Űɞ ˊŬɟŮɚɗɧɜ

10 ˊŬɜŭɖɛɑŮɠ ŰŬ ŰŮɚŮɡŰŬɑŬ300 ɏŰɖ



Pandemics 20th Century

1920 1940 1960 1980 2000

H1N1 H1N1

H2N2

H3N2

1918: ñSpanishò 1957: ñAsianò 1968: ñHong Kongò

50-100 mil. deaths 1 mil. deaths 1 mil. deaths

http://www.i-s-b.org/wissen/broschuere/32.gif


1918 Influenza

Taubenberger et al, Nature , 2005, Tumpey et al Science 2005



The 1918 Flu Pandemic in the U.S.



The 1918 Flu Pandemic in the U.S.



The 1918 Flu Pandemic in the U.S.



The 1918 Flu Pandemic in the U.S.



Geographic spread: 1918-19

?
01/19

03/18
04/18

06/18

05/18

06/18

06/18

?

C.W. Potter, Textbook of Influenza, 1998







ɄȷɁȹȼɀȽȷ -ȺɄȽɄɇɋɆȺȽɆ

Ⱦɞɘɜɤɜɘəɏɠ 

Ƀɘəɞɜɞɛɘəɏɠ 

ɄɞɚɘŰɘəɏɠ 



Pandemic influenza ς100 yrs after



Pandemic influenza ςIRAT



Pandemic influenza ςIRAT, CDC/DHHS 2021



Pandemic influenza ςPreparedness



Pandemic influenza ςPreparedness



Pandemic influenza
Predictably unpredictable



Influenza

ɆɡɜŮɢɩɠ ŬɜŬŭɡɧɛŮɜɖ ɜɧůɞɠ

ˊɞɡ çɟɞɚɎɟŮɘè



Seasonal & Pandemic influenza 
preparedness is similar


