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• B a c k g r o u n d  a n d  S u b t y p e s
• 2 0 1 8 - 2 0 1 9  I n t e r i m
• C o m p a r e  a n d  C o n t r a s t
• 2 0 1 8 - 2 0 1 9  Y e a r  E n d

• L o o k i n g  f o r w a r d :  t h e  F l u  a n d  C O V I D - 1 9



(CDC, 2020)





(Kuchipudi & Nissly, 2018)



• T y p e  A
⚬ B a s e d  o n  s u r f a c e  

p r o t e i n s  
⚬ 1 8  H  s u b t y p e s  

a n d  1 1  N  
s u b t y p e s

• T y p e  B
⚬ B y  l i n e a g e  a n d  

H A  g l y c o p r o t e i n

(CDC, 2019)



(CDC, 2019)



• Seasonal epidemics 

• Pandemic potential 

⚬ Drift and Shift

• 198 different subtype 

combos

⚬ 113 detected

• A(H1N1) and A(H3N2)

(CDC, 2019)



• A l m o s t  e x c l u s i v e  t o  h u m a n s

• S l o w e r  g e n e t i c / a n t i g e n e t i c

c h a n g e

⚬ I m m u n i t y  i m p l i c a t i o n s ?

• C o - c i r c u l a t i n g  l i n e a g e s

(CDC, 2019)



• S m a l l  m u t a t i o n s  t h a t  a l t e r  s u r f a c e  p r o t e i n s  ( a n t i g e n s )

⚬ V a c c i n e  t a r g e t s

• H a p p e n  c o n t i n u a l l y  o v e r  t i m e

• R e a s o n  f o r  s e a s o n a l  v a c c i n e s

(CDC, 2019)



(Sandbulte et al., 2015)



• M a j o r  c h a n g e  i n  I n f l u e n z a  A

• A b r u p t ,  n o t  o v e r  t i m e

• N E W  s u r f a c e  p r o t e i n s  i n t r o d u c e d

⚬ P a n d e m i c  p o t e n t i a l

• L e s s  f r e q u e n t

(CDC, 2019)



(Sandbulte et al., 2015)





Nov

Jan April

Sep



April-May 2009



A p r i l  2 5 ,  2 0 0 9 A p r i l  2 8 ,  2 0 0 9

J a n u a r y  2 0 1 0

2009 (H1N1)pdm09 Pandemic 
A p r i l  1 5 ,  2 0 0 9 M a y  2 0 0 9

O c t o b e r  5 ,  2 0 0 9 L a t e  O c t  2 0 0 9 L a t e  D e c  2 0 0 9

A u g u s t  1 1 ,  2 0 1 0

I n d e x  c a s e W H O  E m e r g e n c y F D A  T e s t  
A p p r o v a l P e a k  # 1

1 s t  V a c c i n e  
A d m i n i s t e r e d  i n  U S P e a k  # 2 V a c c i n e  w i d e l y  

a v a i l a b l e

A c t i v i t y  d r o p s  
b e l o w  b a s e l i n e

W H O  d e c l a r e s  
e n d  o f  

p a n d e m i c
(CDC, 2019)



• 1 5 1 , 7 0 0  - 5 7 5 , 4 0 0  d e a t h s  

w o r l d w i d e  ( e s t i m a t e )

• 8 0 %  < 6 5  y e a r s  o l d  

⚬ N o r m a l l y  7 0 % - 9 0 %  i n  > 6 5

⚬ 0 . 0 0 1 % - 0 . 0 0 7 % m o r t a l i t y

The Aftermath

(CDC, 2019)



• 3  t y p e s  o f  p r o d u c t i o n ,  2  t y p e s  o f  v a c c i n e s :

⚬ E g g - b a s e d  ( m o s t  c o m m o n ) ,  C e l l - b a s e d ,  R e c o m b i n a n t  

( s y n t h e t i c )

⚬ I n a c t i v a t e d  ( s h o t ) ,  l i v e  a t t e n u a t e d  ( n a s a l  s p r a y )

• B a s e d  o n  s u r v e i l l a n c e  o f  p r e v i o u s  s e a s o n s  a n d  f o r e c a s t i n g

• I s  t h e r e  a  g o o d  v a c c i n e  v i r u s  a v a i l a b l e ?

Vaccine Development

(CDC, 2018)



• T r i v a l e n t :

⚬ A / M i c h i g a n / 4 5 / 2 0 1 5  ( H 1 N 1 ) p d m 0 9 - l i k e  v i r u s

⚬ A / S i n g a p o r e / I N F I M H - 1 6 - 0 0 1 9 / 2 0 1 6  A ( H 3 N 2 ) - l i k e  v i r u s  ( u p d a t e d )

⚬ B / C o l o r a d o / 0 6 / 2 0 1 7 - l i k e  ( V i c t o r i a  l i n e a g e )  v i r u s  ( u p d a t e d )

• Q u a d r i v a l e n t :

⚬ +  B / P h u k e t / 3 0 7 3 / 2 0 1 3 - l i k e  ( Y a m a g a t a  l i n e a g e )  v i r u s

The 2018-2019 Vaccine 

(CDC, 2019)



Interim Estimates of 2018–19 Seasonal 
Influenza Vaccine Effectiveness

• C r i t e r i a  f o r  s t a r t :

⚬ I n c r e a s i n g  I L I  a c t i v i t y  o r  1 +  c o n f i m e d c a s e s  p e r  w e e k  f o r  2  

w e e k s

• F i v e  s t u d y  s i t e s  

⚬ M i c h i g a n ,  P e n n s y l v a n i a ,  T e x a s ,  W a s h i n g t o n ,  W i s c o n s i n

• R e c r u i t m e n t  b a s e d  o n  s e e k i n g  o u t p a t i e n t  c a r e  f o r  A R I

(Doyle et al., 2019)



• > 6  m o n t h s  o l d  o n  S e p t e m b e r  1 ,  2 0 1 8

• R e p o r t e d  A R I  w i t h  c o u g h

• O n s e t  <  7  d a y s  a g o

• N o t  t r e a t e d  w i t h  i n f l u e n z a  a n t i v i r a l s  

Eligibility

(Doyle et al., 2019)



METHODS

• N o v  2 3 ,  2 0 1 8  - F e b u r a r y 2 ,  2 0 1 9

• I n t e r v i e w  c o m p o n e n t

• N a s a l  a n d  o r o p h a r y n g e a l  s w a b s

⚬ R T - P C R

• " V a c c i n a t e d "  =  > 1  d o s e  > 1 4  d a y s  b e f o r e  o n s e t  

• V a c c i n e  e f f e c t i v e n e s s  =  

⚬ 1 0 0  x  ( 1  - O R )

(Doyle et al., 2019)



P o s  +

N =  4 6 5  ( 1 4 % )

S u b t y p e d  

N =  3 9 4

N =  3 , 2 5 4 N e g  -

N =   2 , 7 8 9  ( 8 6 % )

T y p e  A

N =  4 5 6  ( 9 8 % )

T y p e  B

N =  9  ( 2 % )

H 1 N 1

N =  2 9 3  ( 7 4 % )

H 3 N 2

N =  1 0 1  ( 2 6 % )

RESULTS

S u b t y p e d  

N =  8
B / V i c t o r i a

N = 4

B / Y a m a g a t a

N = 4
(Doyle et al., 2019)



RESULTS

• 1 , 7 8 9 ( 5 5 % )  o f  c o h o r t  v a c c i n a t e d  

⚬ S t r o n g  s i g n i f i c a n t  t r e n d s  b y  s t a t e ,  a g e ,  

r a c e / e t h n i c i t y

⚬ I l l n e s s  o n s e t  t o  e n r o l l m e n t  t i m e  s p a n  ( p = 0 . 0 1 )

• 5 7 %  o f  n e g a t i v e  r e s u l t s  v s  4 3 %  o f  p o s i t i v e  r e s u l t s  h a d  

r e c e i v e d  v a c c i n e

(Doyle et al., 2019)



RESULTS: VACCINE EFFECTIVENESS

• A d j u s t e d  v a c c i n e  e f f e c t i v e n e s s  a g a i n s t  A R I  f o r  a l l  

t y p e s :  4 7 %  [ 3 4 % - 5 7 % ] *

⚬ S l i g h t l y  l o w e r  f o r  O N L Y  A ( H 1 N 1 ) p d m 0 9  a n d  O N L Y  

A ( H 3 N 2 )  

⚬ H i g h e s t  e f f e c t i v e n e s s  i n  6  m o s - 1 7  y r s f o r  b o t h  

s u b t y p e s

(Doyle et al., 2019)



LIMITATIONS

• S a m p l e  s i z e  

⚬ I n t e r i m  e s t i m a t e

• S e l f - r e p o r t  o f  v a c c i n a t i o n  s t a t u s  a t  4 / 5  s i t e s

• O b s e r v a t i o n a l  s t u d y  d e s i g n

• O u t c o m e  =  o u t p a t i e n t  c a r e

(Doyle et al., 2019)



2018-2019 YEAR END OUTCOMES

Start study 

(Nov)

End study (Feb)



YEAR END RESULTS

• T o t a l  p a r t i c i p a n t s  =  1 0 , 0 1 2

⚬ 7 2 %  N e g a t i v e ,  2 8 %  P o s i t i v e  

• T r e n d  b y  s t u d y  s i t e  r e m a i n s

• G r e a t e r  a g e  g r o u p  r e p r e s e n t a t i o n

• V a c c i n e  e f f e c t i v e n e s s :

⚬ 4 4 %  A ( H 1 N 1 )

⚬ 9 %  A ( H 3 N 2 )  o v e r a l l

￭ 3 C . 3 a  ( 5 % ) ,  3 C . 2 a 1  ( 4 6 % )

⚬ 4 6 %  I n f l u e n z a  B  
(Flannery et al., 2020)



IMPLICATIONS

• I n t e r i m  i m p l i e s  A ( H 1 N 1 )  w a s  d o m i n a n t

• V a c c i n e  e f f e c t i v e n e s s  

⚬ A ( H 1 N 1 )  s i m i l a r i t y  t o  r e f e r e n c e

￭ A / M i c h i g a n / 4 5 / 2 0 1 5

• A ( H 3 N 2 )  p r e d o m i n a n t  a f t e r  F e b

⚬ S h i f t  i n  c l a d e  c i r c u l a t i o n :  3 C . 2 a  - >  3 C . 3 a

• W H O  2 0 1 9 - 2 0 2 0  r e c o m m e n d a t i o n s

(Flannery et al., 2020)



• T r i v a l e n t :

⚬ A / B r i s b a n e / 0 2 / 2 0 1 8  ( H 1 N 1 ) p d m 0 9 - l i k e  v i r u s  ( u p d a t e d )

⚬ A / K a n s a s / 1 4 / 2 0 1 7  ( H 3 N 2 ) - l i k e  v i r u s  ( u p d a t e d )

⚬ B / C o l o r a d o / 0 6 / 2 0 1 7 - l i k e  ( V i c t o r i a  l i n e a g e )  v i r u s

• Q u a d r i v a l e n t :

⚬ +  B / P h u k e t / 3 0 7 3 / 2 0 1 3 - l i k e  ( Y a m a g a t a  l i n e a g e )  v i r u s

The 2019-2020 Vaccine 

(CDC, 2020)



2019-2020 Season: COVID Impacts

What happened here?



2019-2020 Season: COVID Impacts



Takeaway: Get Your Flu Shot!
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Discussion Questions

• W h a t  f a c t o r s  m i g h t  a c c o u n t  f o r  t h e  d r a m a t i c  r i s e  i n  I n f l u e n z a  B  

s u b t y p e s  i n  2 0 1 9 - 2 0 2 0 / s h o u l d  w e  e x p e c t  t h i s  t r e n d  t o  p e r s i s t ?

• W h y  d o  y o u  t h i n k  o n l y  I n f l u e n z a  A  u n d e r g o e s  a n t i g e n e t i c S H I F T ?

• G i v e n  t h e  r e l a x i n g  o f  C O V I D - 1 9  g u i d e l i n e s ,  h o w  d o  y o u  s e e  t h i s  

a f f e c t i n g  t h e  i m m i n e n t  f l u  s e a s o n ?


