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TR vs. B

i (Influenza) &8 (Common cold)
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Lipid envelope derived —\
from host cells

Non-structural
proteins

MERE
(Influenza virus)

- IERV&RE (orthomyxoviridae)
SS(_)I RNA%% M2
- DBAE - BE - CERDE

- INEESE2EREEH
- MEKEEZE (hemagglutinin: HA), 18T& (MZE A MRIRFT T
RZEEEE (neuraminidase: NA), 11t E4 - BHRERE

-
Polymerase complex
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Nature Reviews Microbiology 9, 590-603 (August 2011)
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History of Influenza A and B viruses

Replacement
of HIN1

with H2n2  Replacement Replacement
of H2N2 of HIN1/77
A , _ with HIN2 with HIN1/09
*image credit CDC ! ‘ ! ‘
H3N8 HIN1 B virus H2N2 H3N2 HiN1 H5N1 1918 HIN1 H7N9
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Influenza Virus
Circulation of HIN1 3 —
GrH2N2 “cihang
° ° ° Co-circulation of 2009 HIN1
50-100 million ' 2 million ' 1 million ' H1IN1 & H3N2 emergence

Co-circulation of influenza B lineages B/Yamagata and B/Victoria

Viruses 2019, 11, 122; doi:10.3390
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1.WHO. The world health report 2007 : a safer future : global public health security in the 21st
century. WHO; 2007: 45-48.

2.WHO. Influenza (Seasonal). Available at:http://www.who.int/mediacentre/factsheets/fs211/en/
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Neurological
Fever
Headache
Confusion

Respiratory

Dry cough

Sore throat
Nasal congestion

Gastrointestinal
Nausea

Vomiting
Diarrhoea

Musculoskeletal
Myalgia
Fatigue

Up to 75% have no symptoms™

COMPLICATIONS

/DII.
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cal
~,

Neurological

Febrile convulsions®
Reyes syndrome*
Meningitis/encephalitis
Transverse myelitis
Guillain-Barré syndrome

N
—

SYMPTOMS

=
=

Cardiac

Pericarditis

Myocarditis

Exacerbation of cardiovascular disease

Respiratory

Otitis media®

Croup*

Sinusitis/bronchitis/pharyngitis
Pneumonia (viral, or secondary bacterial)
Exacerbation of chronic lung disease

Pregnancy

Increased maternal complications
Increased infant perinatal mortality
Increased risk of prematurity
Smaller neonatal size

Lower birth weight

Musculoskeletal

Myositis
Rhabdomyolysis

*More common in children

Sam Ghebrehewet et al. BMJ 2016;355:bm;.i6258
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Influenza testing

Method Types Time to Comments
Detected | result

Rapid Influenza Diagnostic tests  Aand B 15-30 min Low-moderate sensitivity, high
(Antigen detection) 1R R 18R specificity

o BRIFBERE

o ORECRTTHEAR - REREE M ABEHBROR B

Rapid molecular assay (Influenza AandB <30 min + High sensitivity and specificity

viral RNA or nucleic acid « MEEEE#RT-PCR(1-8 hours)tRiE
detection) &R /& 1508

Direct or Indirect AandB 1-4hours + Moderate high sensitivity, high
Immunofluorescence specificity

Serology test M52 Erin S Aand B s BSUERKERMRINEEELR -

ERAREA EFARIRIEHAER

Viral culture mHEIEE AandB 1-3days High sensitivity and specificity
7-10 days - AERMHE

AT MR E BRI 2 iR B - BUERERT 2019

Influenza A/B RNA (ID NOW)

| ma : 07082 | /

BRATFRBAE

07082 Infi A/B RNA (qualitative)
Nasopharygeal Swab / #82YI  iZ48 8]
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— M2 protein#l#lEI(M2 protein inhibitor)
« AmantadineZ
c MEMEBRE  SARBEANAERE

— WM EE EBHD I Bl (Neuraminidase inhibitor)

o (R, 2 O0seltamivir (Tamiflu® =R ~ Eraflu® S#lE)
« IR AT, ZZanamivir (Relenza® %45

« 5FK)ESY 2 Peramivir (Rapiacta® Jn B 1%)

« HBERNAEER

- ZEE A EBHNHI Bl (Endonuclease inhibitor)
» [ AR=0 ZBaloxavir (Xofluza® , £71K%4)

© RFEOKR -BEMRT IR DUER SR BRZE )

Influenza A virus | DAS181 (Fludase®) |

Neuraminidase
inhibitors

RNP formation

Endocytosis

Fusion

Endonuclease
inhibitors

Arch Bronconeumol. 2017 Jan; 53(1): 19-26.
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Zanamivir (IV)
Peramivir (1V)

Long-acting inhaled NI

Fludase (DAS181)

Cynovirin-N
SiRNAs

Falvipiravir (T-705)
Baloxavir marboxil

O TEERANAES ERRAZEYREA

AR LS

#ENzanamivirf4R, &
siladise fusion constructt]] BRIFEIRE 54050

#silic acid receptor
Hemagglutinin inhibitor
short interfering RNAs

%1% ERNA polymerase

&% B endonuclease

—HEaE

Oseltamivir (Tamiflu - Eraflu)

- O - &R IR ACH BB EMRY oseltamivir carboxylate
- MEFPHRI 6-10 /N

N

Y
N
N

< < zZ Z

N Engl J Med 2009; 360:953-956

Tamiflu 75mg/Cap

. QO%FRER L - BEIBH ANEREES = -
- BEEEASED - B = -
 BERANSE (G2 2EHES) —||m|nu||m|u|I,mquu,mlpm[ﬂmrm
. PR BRI R Ry - o
Adult/child >40kg 75mg bid * 5d CCr>60 75mg bid
Child 1-12yr 23kg-40kg 60mg bid * 5d Ccr 30-60 | 30mg bid
15kg-23kg 45mg bid * 5d Ccr 10-30 | 30mgaqd
<15kg 30mg bid * 5d Ccr<10 no data
Child < 1yr 3mg/kg * 5d HD 30mg TIW after HD

CDC seift B> 1h & 2019.6
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SRR BERA Tamiflu HA7E 22 BB LR CUE #8185 BL AV @ 4815
BEANHS - ASHEBR/NEHNEVE -

 EOHRGP - IEBHREREIMEE - Tamiflut BRI
FRRBGERA - BoMRERA TamifluZ B 8 2 £ LB
2 -

- SERRGARTTRENERE - ARERREEABORE
BHAALE - B 2 Tamiflua s 2 REEE R RS B0 AR
RES -

- AREMEREAREIZNERE V) ZAZTETRZEDE -

Common
Drug class neuropsychiatric Mechanism of neurotoxicity Clinical relevance Notes

side effects

: - Contraindicated in children < 12
S : Unclear; evidence regarding s
- Irritability, psychosis, - years old. Use in individuals

Neuraminidase ) MAQ inhibition or . . o Relevant only for
R mania, more . . . with a history of psychiatric .
inhibitors . . monoaminergic modulation . . oseltamivir.

commonly in children disturbances only if benefits

inconclusive T
clearly outweigh risk.

[1, 2]. Oseltamivir phosphate (OP) is an ethyl ester pro-drug requiring ester hydrolysis for
conversion to the active form of the neuraminidase inhibitor oseltamivir carboxylate (OC).
Oseltamivir inhibits human monoamine oxidase-A (MAO-A), which is related to excitatory
behaviors. Regarding acute and chronic psychotic reactions, receptors such as GABA-A, GABA-
B, N-methyl D-aspartate (NMDA), and Na+, and Ca2+ channels are thought to be other
candidates for investigation. Another study reported that oseltamivir sialylates a serum
glycolipid that stimulates D2 dopaminergic receptor. This mechanism is related to abnormal
behavior reported in some children taking oseltamivir. Unchanged oseltamivir phosphate is

Cureus. 2020 Aug 3;12(8):e9536



Oseltamivir resistance

g 5 v
A Hostcell =~ = B £
. g B 3
3 > . 3

» 4‘ t! >
- Oseltamivir P 3,» Oséltarmivie

4 e Zanamivir - 2 e Zanamivir

e »
IV RN

Sialic
QPRI \ acid

J.HJ ;;'
Jee09ad N
- Sialic
,,,,,,, acid
i/

! —
1 Viral g )
eVOIutlon Arg292Lys ]
Asn294Ser v

His274Tyr

N EnglJ Med 2009; 360:953-956

Zanam|V|r (Relenza) E )

L EHRABE - RER RS ORI IRE
°%m%ﬂﬁmmwﬁ'ﬂﬁ%ﬁ%§%5&%
- ORBKAERTARE%  BEEEHSUHE -

. FEDERETEARNE ‘ L,;nu
- BABARRE(> 5 ) \_" ;N —
- £ SXRMA - 10mg bid * 5 days - <&l

B FERARAR zanamivir JAERA

MW%K%EE/K%
REAZHARBRET DR G T
REAE AR S IEEERRALE

PRAGFREENE TS LIRS REEL = , .
BHRAGARRETERLTEEERENE (0 COFD R D 555 57 58 2010.6

TRBRBEY ERZEZ 2021.3




s 4430
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9. ERTRIAERNEOIR  RITRHES -

Peramivir (Rapiacta)in B

- KL 5T 300mg/60ml, BRI+

>157 &
- EEOR/IRAE O] EEBFERILE

- OJfERRzESLIEE S oseltamivir i
EMRRRBRRRZRABEZE
REEY)

- BUIEEARAREAFTHELE
- BIfERE: BER - BBk R B
- BRMAR—BAKRLU ERE

- fEH: LA EBER300mg ~ /N2
10mg/kg; B R&EZ A S8 600mg

3. BEEOGEE

Relenza #e:E#t1E B 5 B

4. %9 RELENZA it b
A FIRIEE L - YT -

300 60T

amEusEaEE | NN
q--"‘:f_% .&;
l 300ruw
e T Sl e @uemsicoin
Japant! us?
CCr>50 300 mg once 600 mg once
Severe case 600 mg qd *5-10 days
Ccr 30-50 100 mg /d 200 mg/d
Ccr 10-30 50 mg /d 100 mg/d
HD EBEAELS 100 mg D1,
then 100 mg
2hrs after HD

1R BEPRHE

2.Sanford’ s quide



Rapiacta®4F2h

- B IR R BE(NA) S E4E

- RBEFAOES —HEINEER

/El\ ! IC50$§1E€

BHORAKRBR

- BRRIRG - BRIER KR EREE

Peramivir EA S E Neuraminidase #&&7&H (in vitro)

Neuraminidase Inhibitors E2 Neuraminidase B4 & & 14

30000

25000 -

20000 -

15000 -

oA o

10000 -

—o— MEFPIEAR
—#— Tamiflu(Oseltamivir)
Rapiacta(Peramivir)

BRI ZE AR AR LD
peramivir #

s
@ 5000 -
& P el >90% NAEH
o #* i T T )
+H 0o 05 1 2 25 3 35 4 mo
I E%&E’J%Fﬁ
3 100000 -o- EfUEAR
G —m— Oseltamivir (Tamiflu)
o 80000 —#— Peramivir(Rapiacta)
£
& 60000 -
£
S |& aoo0o SR B AL
% 5825/)\F§ - peramivir
20000 HIHINASEEIET0%
o] T T L 1
o 5 10 15 20 25 (hn)

o HELHATREAI

Rapiacta BEER/AAE1—T+—L
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B
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111 nx 1% 4 (L} 16 m fna s 14 ns 16 1 na 13 14 ns it 11 12 1% 14 5 16
Oseltamivir Zanamivir Peramivir Laninamivir
FIRIOEHRIEiRi R R R RIRRIRIRRA R RE @RImafRuEER | /Infect Chemother (BIORER

Comparison of Efficacy of Intravenous Peramivir and Oral Oseltamivir for the Treatment of
Influenza : Systematic Review and Meta-Analysis
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Time to eliminate the influenza virus

Peramivir tended to eliminate the virus sooner.

5.0
4.5 —
40
35 Peramivir: 3.71 = 1.38 days
30 Laninamivir: 4.09 = 1.23 days
i Zanamivir: 4.33 =+ 1.38 days
3 ,s Oseltamivir: 4.75 + 1.47 days
£
= 20
15 s
Il Fever duration
107 [ Elimination of influenza
0.5
Bl Symptoms
04

Peramivir Laninamivir Zanamivir Oseltamivir
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Baloxavir marboxil (Xofluza) 47 tR%4

- ABREIZYL (20mg/tab) - EFERAERE=
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Baloxavir: a cap-dependent endonuclease inhibitor
that prevents viral replication

—
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Influenzavirus

== Hemagglutinin N,

~ Otherenvelope proteins
¢ Carbohydratechain inatingin C¢RNA denotes complementary RNA, mRNA messenger RNA,
sialicacid-containingcell surface receptor  vRNA viral RNA, vRNPs viral ribonucleoprotein particles.

Noshi et al. Antiviral Res. 2018 Dec;160:109-117 48

Baloxavir is a novel influenza molecule that
inhibits viral cap-dependent endonuclease activity

2. The PA subunit of the RNA polymerase complex possesses cap-dependent
endonuclease activity — an influenza-specific enzyme that processes host
pre-mRNAs to serve as primers for viral MRNA transcription by ‘cap-snatching’2

Baloxavir stops
‘cap-snatching’ by
inhibiting endonuclease
activity of the PA subunit.
Downstream viral
replication is prevented?

1. The influenza viral

RNA polymerase

complex consists of:

= viral RNA segments

= multiple NP molecules

= asingle, trimeric
polymerase complex
comprising PA, PB1 and

3. Transcription of the viral
genome starts with the
cellular ‘cap’ as a primer to
transcribe viral mMRNA

PB2 subunits?2

NP: nucleoprotein

1. Eisfeld et al. Nat Rev Microbiol 2015
2. Reich S., et al. Nature. 2014 Dec 18;516(7531):361-6 49
3. Noshi T., et al. Antiviral Res. 2018 Dec;160:109-117



Baloxavir 4324
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Comparison of Hospitalization Incidence in Influenza Outpatients
Treated With Baloxavir Marboxil or Neuraminidase Inhibitors:
A Health Insurance Claims Database Study

Comparison Not adjusted Adjusted®
n/N (%) niN (%) Risk ratio (95% CI) Risk difference (95% CI)
Oseltamivir 223/92 700 (0.24) 524.3/238 657.8 (0.22) ‘F;41 (1.00-2.00) 0.06 (0.01-0.12)
—— L ——
'vs baloxavir 189/146 192 (0.13) 373.6/240 341.4 (0.18) . :
Zanamivir 38/18 677 (0.20) 388.7/163 701.7 (0.24) 1.85(1.23-2.78) 0.11 (0.02-0.20)
I
vs baloxavir 189/146 192 (0.13) 211.3/184 892.3 (0.13)
Laninamivir 125/81 438 (0.15) 352.3/227 618.3 (0.15)  1.2090.96-1.51) 0.03 (-0.01 to 0.06)
—a— —a—
vs baloxavir 189/146 192 (0.13) 203.0/227 633.9(0.13) : :
] L] T 1 Ll L | T ] ] 1
0 1 2 3 -0.05 000 005 010 015 020 0.25
ape== Tomeees > dposs masasas >
NAI superior Baloxavir superior NAI superior Baloxavir superior

The incidence of hospitalization was greater in the oseltamivir
group than in the baloxavir group. RR 1.41 [1.00-2.00]

Clin Infect Dis. 2020; ciaal870



Clinical outcomes of baloxavir versus oseltamivir in patients

hospitalized with influenza A

Baloxavir (n=359) Oseltamivir (n=431) P
Hypoxia resolution, n (%) n=273 n=348 0.052°
224 (82 (151) 263 (75 575)
Hours from antiviral to hypoxia resolution, median (IQR) n=273 n=348 <0.001°
51717 (253-89317) 7195 (37 £63-123)
Fever resolution, n (%) n=265 n=314 0.241°
262 (98.868) 306 (97.452)
Hours from antiviral to fever resolution, median (IQR) n=265 n=314 0.501"
25.067 (8.5-40.183) 25.275 (11.204-41.492)
LOS (days), median (IQR) 4 (3-6) 5(3-6) 0.45°
ICU LOS (days), median (IQR) n=50 n=52 0.44°
2 (1-4) 3(2-5)
30 day all-cause mortality, n (%) 12 (3.343) 26 (6.032) 0.079°

» Patients who received baloxavir had a significantly faster time to hypoxia

resolution

J Antimicrob Chemother. 2020 Oct 1;75(10):3015-3022

Subgroup of patients who received therapy within 48 h of symptom onset

baloxavir (n = 190) oseltamivir (n=232) P
Hypoxia resolution, n (%) n=138 n=183 0.084°
117 (84.783) 141 (77.049)
Hours from antiviral to hypoxia resolution, median (IQR) n=138 n=183 <0.001"
4£7.025 (22.146-86.433) 71.9 (33.925-124.733)
Fever resolution, n (%) n=155 n=188 0.383°
154 (99.355) 184 (97.872)
Hours from antiviral to fever resolution, median (IQR) n=155 n=188 0.934"
25.183 (8.85-40.117) 24.075 (10.158-39.175)
LOS (days), median (IQR) 4 (3-6) 5(3-6) 0.47°
ICU LOS (days), median (IQR) n=24 n=28 0.948°
3(1-4.25) 3(2-4.25)
| 30 day all-cause mortality, n (%) 3(1.579) 14 (6.034) 0.024° |

- Baloxavir was associated with a significantly reduced 30 day all-cause
mortality rate and time from antiviral to hypoxia resolution compared
with oseltamivir

J Antimicrob Chemother. 2020 Oct 1;75(10):3015-3022
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Influenza A-associated severe pneumonia in hospitalized patients:
Risk factors and NAI treatments

Variables Oseltamivir Peramivir Oseltamivir P values
(n=122) (n=40) + Peramivir
(n=29)
Oseltamivir 300mg/d :
Demographics
Age 64 (48.8-77) 67 (46.3- 66 (57-73) .839
= 72.8)
S T Male (%) 81 (66.4) 32 (80.0) 18 (62.1) 196
Oseltamivir 150mg/d (C;)m”bidity 84 (68.9) 26(65.0)  18(62.1) 748
0
Oseltamivir
administered 6 (4.9) 1(2.5) 0(0) .243
<48h (%)
SOFA score 7 (6-8) 7 (6-8.5) 7 (7-8.5) .574
0 100 200 300 100 s00 600 Outcomes
Time after admission. d
60-day
mortality, n (%) 49 (40.2) 15 (37.5) 9(31.0) .658

Int J Infect Dis. 2020 Mar;92:208-213.

Combination treatment with the cap-dependent endonuclease
inhibitor baloxavir marboxil and a neuraminidase inhibitor in a
mouse model of influenza A virus infection

Combination treatment with baloxavir acid and oseltamivir acid in
vitro and baloxavir marboxil and oseltamivir phosphate in mice
produced synergistic responses against influenza virus infections,
suggesting that treating humans with the combination may be
beneficial.

J Antimicrob Chemother. 2019 Mar 1;74(3):654-662.



Oseltamivir and baloxavir: Dual treatment for rapidly developing
ARDS on a patient with renal disease

Admission Intubated

+ Oseltamivir renally adjusted dosage
(CrCl 14 mL/min), then double dose
oseltamivir

« Baloxavir 40 mg every 72 h for three
doses

« Methylprednisolone *4 days with a
cumulative dose of 1125 mg

ECMO Extubated

IDCases. 2020 May 22;21:e00819.

Impact of corticosteroid treatment on clinical outcomes of
influenza-associated ARDS: a nationwide multicenter study

without early corticosteroid treatment

 Early corticosteroid treatment
was associated with a

with early corticosteroid treatment

Probability of survival (%)
g

40- significantly increased hospital
7 mortality in adult patients with
20 - Log-rank p < 0.001 . .

10 influenza-associated ARDS.

T T T T T T T T T T T T T T T T

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Day
No. at risk

NoearlyCS 156 152 151 149 149 147 140 135 124 116 110 102 97 88 76 68
Early C5 85 83 79 77 75 74 72 65 60 51 43 40 36 34 32 31

MJ Tsai. et al. Ann Intensive Care. 2020 Feb 27;10(1):26.



Use of corticosteroids in influenza-associated acute respiratory
distress syndrome and severe pneumonia: a systemic review and
meta-analysis

Odds Ratio
IV, Random, 95% CI

- * The meta-analysis results showed that
—f— corticosteroid therapy was associated with
N significantly higher mortality (OR 1.53, 95% ClI
— [1.16, 2.01]) and incidence of nosocomial infection
= (OR 3.15, 95% CI [1.54, 6.45])
‘ * Current data do not support the routine use of
T corticosteroids in patients with influenza severe
1= pneumonia or ARDS.
-
>
}0,01 0?1 ) 1 1=0 100#
Favours [CS] Favours [no-CS] SC)' Rep 10, 3044 (2020).

Co-infections with Influenza

* Bacterial pneumonia- S. pneumoniae , Staphylococcus aureus
* Invasive Aspergillosis

* SARS-CoV-2
- Influenza and COVID-19 have overlapping signs and symptoms
- Co-infection should be considered, particularly in hospitalized
patients with severe respiratory disease
-Testing can help distinguish; positive SARS-CoV-2 test result does
not preclude influenza virus infection

CDC, NCIRD, May 6, 2021
Clin Infect Dis. 2020 Jan 2;70(2):349-350



SYMPTOMS OF

FLU OR COVID

FEVER SORE THROAT
OR CHILLS

CONGESTION OR
RUNNY NOSE

\\

HEADACHE

FATIGUE AND/OR
MUSCLE OR
BODY ACHES

NEW LOSS OF TASTE
OR SMELL

NAUSEA, VOMITING
OR DIARRHEA

SHORTNESS OF
BREATH OR
DIFFICULTY BREATHING

J AMERICAN
gl SOCIETY FOR

MICROBICLOGY

Virus
Properties

Incubation

Cases in the U.S.

Fatality Rate

Treatment

Influenza Virus

4 strains, multiple subtypes

(-) strand, segmented RNA genome

HA and NA surface proteins
Enveloped

1-4 days

35.5M
(Estimated prev:
Nov 2018 - Feb

{Deaths/

* Supportive Care
» Antiviral Medication
* Seasonal Flu Vaccine

ASM. COVID-19 and the Flu. Oct.27.2020

Thank you for your attention

SARS-CoV-2

COVID-19

=1strain

» (+) strand, non-segmented RNA
genome

= Spike (S) protein

* Enveloped

2-14+ days

8.6M

(Confirmed ca:
Jan 2020 - O¢

Supportive Care
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Outlines

* The impact of the COVID-19 epidemic on influenza virus
* The impact of the COVID-19 epidemic on other respiratory tract virus

* What might happen after mitigation of nonpharmaceutical
interventions for COVID-19 epidemics?

* Non-pharmaceutical interventions for non-COVID-19 human
respiratory viruses.

 Should we receive influenza vaccine in the COVID-19 epidemic?




The impact of the COVID-19
epidemic on influenza virus

Double threat of COVID-19 and influenza

News

Double threat of COVID-19 and influenza

At the time of publication, it looks
like the second wave of COVID-19 is
well underway in Europe. The weekly
tally of new cases has been steadily
rising for more than 2 months, but
the past few weeks have seen acceler-
ated transmission. Cases have also
been trending upwards in the USA
Oct 14, 2020, saw the nation register
the highest number of new cases of
COVID-19 since Aug 7. In general,
countries are much better prepared
than they were when severe acute

5 y synd « rus 2
(SARS-CoV-2) first exploded onto the
scene, But October also marks the
beginning of the flu season in the
northern hemisphere. If both viruses
surge simultancously, even the best

this year, the country has registered
21156 cases and just 36 deaths
“While influenza testing in Auvstralia
and New Zealand is maintained or
even increased, very few influenza
viruses were detected”, stated WHO,
in their most recent influenza update.
But whether this will translate to an
equivalently mild flu season in the
northern hemisphere, where the
public is becoming increasingly tired
of control measures, remains to be
seen, The UK, for example, is unlikely
to replicate the kind of lockdown
it enacted in the carly part of the
pandemic

“I think we are probably going to
see a great deal more COVID-19 in
the USA over the next few months, as

sensitive and specific, with a high
positive predictive value”, Salmon
told The Lancet Respiratory Medicine
“This is not a situation where we
should be making diagnoses based
on clinical signs alone.” Misdiagnosis
could lead to all kinds of problems.
Influenza and COVID-19 have differ-
ent recommended treatments and
patients with influenza are not
typically told to isolate. “We also need
to bear in mind that a diagnosis of
COMID-19 or influenza alone would be
insutficient to exclude the presence of
another co-infecting pathogen”, adds
Benjamin Singer, assistant professor of
medicine (Pulmonary and Critical Care)
at Northwestern University (Chicago,
IMircks, LISA),
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1.

Declining in numbers of influenza in
southern hemisphere last year: true or
not?

Distinguishing between influenza and
COVID-19 by clinical manifestations

Is the influenza vaccine protective
against SARS-CoV-2?
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How about the influenza virus?



Percentage positive for influenza
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Last update: 2021/8/20

In the United States, influenza virus circulation declined sharply within 2 weeks of the COVID-19 emergency
declaration and widespread implementation of community mitigation measures, including school closures,
social distancing, and mask wearing, although the exact timing varied by location

MMWR Morb Mortal Wkly Rep. 2020 Sep 18;69(37):1305-1309
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The impact of the COVID-19 pandemic on influenza, respiratory syncytial virus, and other
seasonal respiratory virus circulation in Canada: A population-based study

.o

H

i

%m For influenza A and B, the percent positive decreased to

3 0.0015 and 0.0028 times that of pre-pandemic (2014-2019)
- levels respectively

AL S PSS PLIS RIS PIIS PSSP S I
2014 2018 206 017 2018 019 2020 2021

Table 1
Average weekly testing numbers and percentage positive tests for non-SARS-CoV-2 respiratory viruses at sentinel laboratories in Canada for the 2020/2021
season and 2014-2019 pre-pandemic seasons.

Pre-pandemic 2020/2021 season
Rate ratio of % positivity
Average weekly no. Average weekly Average weekly for 2020/2021 season
of laboratory tests % positive Average weekly no. of % positive tests versus pre-pandemic
Virus (min-max) tests(min-max) laboratory tests(min-max)  (min-max) —period (95X CIY' ______ p-value®
Influenza A 6982 10-40 12856 0-012 0-0015 <0-001
(1311 - 17681) (0-11 - 33.97) (4996 - 20971) (0 - 0-04) (0-0009-0+0024)
Influenza B 6892 2+60 12856 (4996 - 20971) 0006 0+0028 (0+0012-0+0065) <0+001
(1311 - 17681) (0 - 17-02) (0 - 0:04)

Lancet Reg Health Am. 2021 Jul 17;100015



Correlations between control of COVID-19 transmission and influenza
occurrences in Malaysia
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Week v Week v
Week 49 2018 Week 5 2020 Week 6 2020 Week 14 2021
e A(HIN1) pAMO9 s A(H3) A(not subtyped) =====B(lineage not determined) e A(HIN1) pAMO9 s A(H3) A(not subtyped) === B(lineage not determined)
Table 2
Mann—Whitney U-test for Influenza Cases Before and After the Onset of COVID-19.
Pair of Influenza Cases” Mann—Whitney U Wilcoxon W Z Asymptotif Significance (two-tailed)
A1(HIN1) pdm09 371.50 2262.50 ~8.05 <0.001
A(H3) 610.00 2501.00 ~6.91 <0.001
A (not subtyped) 989,50 2880.50 ~5.54 <0,001
B (lineage not determined) 146,50 2037.50 -9.32 <0,001
* Week 6 of 2020 to Week 14 of 2021 and Week 49 of 2019 to Week 5 of 2020.

It shows that influenza incidences before and after the onset of COVID-19 were significantly different and that influenza cases have significantly
reduced after the onset of COVID-19. The weekly cases of influenza and COVID-19 were significantly and negatively correlated.

Public Health. 2021 Jul 20;198:96-101.

Y g

Table z. Analysis of the annual influenza incidence rates based on laboratory-confirmed test data

Variable Years of influenza seasons \\ I' 1y
2016-2017 2017-2018 2018-2019 2019-2020 p value \\ II’
Duration of epidemics, wk* 14 19 14 16 -
(influenza A) (influenza A)

Duration of epidemic phases, wk”

Exacerbation phase 4 6 6 13 0.002°

Relief phase 10 13 8 3
Alleviation rates of seasonal epidemics

Mean positive reduction rate per week, % -4.85 -4.81 -4.92 -0.20 0.995"

Mean reduction in no. of patients per week, % -13.5 -13.5 -18.3 -34.0 0.452°

*The period of the epidemic was between when the test positivity of influenza increased by = 5% to the week before it fell to < 5%.
"The exacerbation period was from the beginning of the epidemic to the week when the test positivity of influenza was the
highest, while the relief period was the period from the peak to the end of the epidemic.

“Statistical significance was tested by the linear-by-linear association.

dstatistical significance was tested by Kruskal-Wallis test.

* In previous seasons, the exacerbation period was shorter than the relief period when influenza spread rapidly
in the community and then slowly recovered.

e Conversely, in the 2019 to 2020 season, the exacerbation period lasted for 13 weeks, with a 3-week relief
period, and then, the epidemic quickly ended. When comparing the weekly average number of patient
decline, to compare the alleviation rates of the influenza epidemic, yearly, the number of patients declined
approximately|1.8 to 2.5 times faster fthan in the previous year.

Korean J Intern Med. 2021 Aug 18.



COVID-19 and Influenza Co-infection: A
Systematic Review and Meta-Analysis

TABLE 1 | Characteristics of included prevalence studies.

First author Published time Country Patients with Patients with IV-A Iv-B Co-infected patients
COVID-19 COVID-19-Influenza
co-infection (%) Mean age Male/Female

Castillo et al. (8) July, 2020 USA 42 1(2.4) 1 0 21 1/0
Ding et al. (9) March, 2020 China 115 5(4.3) 3 2 50.2 2/3
Garazzino et al. (10) May, 2020 Italy 168 1(0.6) 1 nr nr Nr
Hashemi1 et al. (11) July, 2020 Iran 105 23(21.9) 23 0 nr 14/9
Huetal. (12) March, 2020 China 70 32 (45.7) 32 0 62.8 13/19
Kim et al. (13) April, 2020 USA 116 1(0.9) 1 0 74 Nr
Leuzinger et al. (14) July, 2020 Switzerland 930 2(0.2) 2 0 >16 Nr
de Suoza Luca et al. (15) May, 2020 Brazil 115 1(0.9) 0 1 36 Nr
Maet al. (16) Jun, 2020 China 250 3(1.2) 2 1 nr Nr
Takahashi et al. (17) Sep, 2020 USA 902 3(0.3) nr Nr nr Nr
Zhu et al. (18) May, 2020 China 257 7(2.7) 2 5 15-44 Nr

The prevalence of influenza infection was 0.8% in patients with confirmed COVID-19. The frequency of influenza virus
co-infection among patients with COVID-19 was 4.5% in Asia and 0.4% in the America.

Front Med (Lausanne). 2021 Jun 25;8:681469.

Conclusions

* The global trends of declining season influenza because of
widespread implementation of measures to mitigate transmission of
SARS-CoV-2.

* Therefore, the co-infection of influenza and COVID-19 remain low.




The impact of the COVID-19
epidemic on other respiratory
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Table 1
Respiratory pathogen testing and detection rates in April—August 2020 compared to April-August 2017-2019

| April-August 2017-19 April-August 2020 l Reduction P-value
%

Tests Positive Detection Total Number Detection
yearly mean + yearly rate number of rate
SD mean + SD % of tests positives %
#|Adenovirus 11087 + 171 72.3 +35.5 6.52 173 1 0.60 91 <0.001
3 11080 + 171 470 +171 424 173 0 0,00 100 <0.001 |
Influenza A H3N2 11083 = 171 6.3 +55 057 173 0 0.00 100 0.81
Influenza A HIN1 1106.7 = 171 8.7+81 0.78 173 0 0.00 100 0.53
Influenza B 11083 + 171 9.7+115 0.87 173 0 0.00 100 0.39
Parainfluenza 1 1108.0 = 171 15.7 + 18.0 141 173 1 0.61 556 0.60
Parainfluenza 2 1108.0 + 171 1.0+1.7 0.09 173 0 0.00 100 0.73
o[Parainfluenza3  11080+171 ___ 453=153 409 173 1 061 85 0007 ]
RSV 11083 + 171 53+4.0 048 173 0 0.00 100 0.88
$[Mycoplasma p 4993 = 14438 287 =119 5.74 223 0 0.00 100 0.001 |
Bordetella pertussis 62.7 + 184 9.7 +5.0 1543 24 2 833 46 0535

Test numbers are presented in yearly means + SD for 20172019 and absolute number for 2020; p was calculated for comparing number for positive/totals in 2020 versus the
total numbers in 2017-2019. There was a reduction in vancomycin-resistant enterococcus (VRE) testing from an average of 5836.3 + 1132.1 (mean + standard deviation) in
20172019 to 2976 tests in April—-August 2020, a reduction of 49%.

HMPV, human metapneumovirus; RSV, respiratory syncytial virus; SD, standard deviation.

Hospitalized patients in Hadassah Medical Center (1100 inpatient beds tertiary medical centre in Jerusalem), April-August 2020.

Clin Microbiol Infect. 2020 Dec 31;27(5):811-812.
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Table 3. Positive rates of respiratory virus infection confirmed during laboratory surveillance, stratified by year and post-in-
fluenza epidemic period (8 weeks)

Year or Total Positive rate for individual respiratory virus®
influenza  Duration,wk  Total positive pvalue® i LA R TR (G e
season rate, % g ! % 4 ! ’
2016 53 11,111 59.0 - 5.5 15.0 6.0 4.1 63 15.9
2017 52 11,915 56.6 - 4.4 19.4 63 53 37 10.9
2018 52 11,966 63.0 - 5.7 163 6.1 4.9 6.8 17.0
2019 52 12,151 60.2 - 2.9 17.2 6.4 5.0 8.0 14.0
2016-17  Post-epidemic, 8° 1,702 47.7 2.2 18.0 14.5 13 4.9 iy
201718  Post-epidemic, 8 1,868 69.9 2 25.1 10.8 17.3 5.4 2.9
2018-19  Post-epidemic, 8° 1,563 67.6 1.2 20.2 18.2 6.9 93 13
2019-20  Post-epidemic, 8° 845 |26 [ NA 43 6.4 0.2 2.6 6.6 13 |

Korean J Intern Med. 2021 Aug 18.
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Average weekly testing numbers and percentage positive tests for non-SARS-CoV-2 respiratory viruses at sentinel laboratories in Canada for the 2020/2021

season and 2014-2019 pre-pandemic seasons.

Pre-pandemic

Average weekly no.

Average weekly

2020/2021 season
Rate ratio of % positivity
Average weekly for 2020/2021 season

of laboratory tests % positive Average weekly no. of % positive tests versus pre-pandemic

Virus (min-max) tests(min-max) laboratory tests(min-max) (min-max) period (95% CI)’ p-value*

Influenza A 6982 10-40 12856 0012 00015 <0001
(1311 - 17681) (0+11 - 33:97) (4996 - 20971) (0 - 0-04) (0-0009-0+0024)

Influenza B 6892 2:60 12856 (4996 - 20971) 0-006 00028 (0+-0012-0-0065) <0001
(T3TT - 17681) 0= 17°02) (0= 004]

RSV 6207 5+:96 8890 (4952 -18413) 0047 0+0169 (0+0122-0+0235) <0-001
(1327 - 16348) (0+22 - 17+80) (0 - 0-10)

PIV 3242 3-09 4586 (2034 - 8486) 0-067 0-0190 (0-0144-0-0250) <0-001
(1155 - 7187) (1-15 - 7.00) (0 - 0-20)

Adenovirus 3412 1-85 4551 (2039 - 7986) 0-460 0-2336 (0-2002-0-2725) <0-001
(1164 - 7207) (0-85 - 3.34) (019 - 0-82)

hMPV 3263 185 4578 (2077 - 8485) 0-074 0-0379 (0-0243-0-0592) <0-001
(971 - 6890) (0 - 6.74) (0 - 0-19)

Entero/ 2254 17-05 4459 (1868 - 8334) 8-463 0-5331 (0-4795-0.5927) <0001

rhinovirus (595 - 5980) (4431 - 41:29) (3456 - 24+12)

Coronaviruses™ 2495 3+16 (0 - 8+57) 3789 (2032 - 6743) 0105 040275 (0+0186-00406) <0+001
(815 - 6413) (0 - 0:38)

We report an effective absence of the annual seasonal epidemic of most seasonal respiratory viruses in 2020/2021. This dramatic decrease is likely
related to implementation of multi-layered public health measures during the pandemic. The impact of such measures may have relevance for
public health practice in mitigating seasonal respiratory virus epidemics and for informing responses to future respiratory virus pandemics

Lancet Reg Health Am. 2021 Jul 17;100015



Co-infection of bacteria among COVID-19
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7% of hospitalised COVID-19 patients had a bacterial co-infection (95% Cl 3-12%, n=2183, 12=92-2%). A higher proportion of ICU
patients had bacterial co-infections than patients in mixed ward/ICU settings (14%, 95% Cl 5-26, 12=74-7% versus 4%, 95% Cl 1-9,
12=91:7%). The commonest bacteria were Mycoplasma pneumonia, Pseudomonas aeruginosa and Haemophilus influenzae.

J Infect. 2020 Aug;81(2):266-275.

Co-infection of virus among COVID-19

»
Stty £5 8% 0 oot
v
e ossICy '
era e ocamerozm  ar
> - 005000,036) 44
ey "- 0019%0,008) ¢
Yousg > 000090.019) 1%
£ V| —— 035 008.04%)  ANT
H
Wl 4 000(500,008) 480
T
W p ooipm0an  om
'
vangz e 00T(01.026) 808
st > — 0021000,000) 71
™ ’. ootporoom 84
o - 00T 0E0M) 8
b > 0SONLUI  aM
Porgperd —_— oM (002.043) am
| - e 008©0L01T) A8
tuscem (2w s2armpeoon | ommor0on 014
v
‘
v !
[ew— ~-— 000(000,096) 430
e —————— M@0 42
Sublctal (2= %, p = ) S 005(080,0.4) 880
'
[IPS—— Y
Overst (142 % 62.34%, p = 0,001 o 003001000 19000
v
H
T T T T
s s vs

Proporion

20
1

15
L

Proportion of viral co-infections (%)
5 10
1 1

0
L

&

*\?Q’

=4 s & 2
S o & &
¢ @"'& & & & & e
A é"é& v

d&‘!:aq’ ‘Q-‘!g‘& %Q;& ‘ﬁ.‘.’g o\g\a\
48
455’0
oy

&

O

The pooled proportion with a viral co-infection was 3% (95% Cl 1-6, n=1014, 12=62-3%), with Respiratory Syncytial Virus and

influenza A the commonest.

J Infect. 2020 Aug;81(2):266-275.



Conclusions

* The beneficial impact of nonpharmaceutical interventions on other
respiratory virus remain, except for enterovirus/rhinovirus

What might happen after mitigation of
nonpharmaceutical interventions for
COVID-19 epidemics?




The duration of the effect
of the COVID-19
pandemic and associated
mitigation measures on
respiratory virus
circulation is unknown.

Circulation of other
respiratory viruses might
continue to change as
pandemic mitigation
measures are adjusted
and as prevalence of and
immunity to both SARS-
CoV-2, the virus that
causes COVID-19, and
immunity to these other
viruses waxes and wanes.

Non-
pharmaceutical
intervention

Viral survival
and
transmission

Transmission
routes

Viral determinants of virus survival and transmission

Viral envelope (if present) and capsid

* Surface protein expression and modification

= site of infection

—+ hast receptor binding specificity and
ffinity

a
—» formation of viral
+ Capsid structure — virus stability

hwmmwdmm
* Densely pac ~» virus stability
. hmw.u

Viral genomes
* Mutations —» host adaptation

of virus survival
mmwdmmmm«mmm

Temperature Humidity Ventilation and airflow

G
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=L

Host determinants of contagiousness, susceptibility and transmission

Factors affecting host contagiousness at the individual level

* Tissue and cellular tropism — viral shedding at different sites
of the respiratory tract (for example, nose, throat and lung)

* Symptom presentation — presymptomatic,
asymptomatic or symptomatic transmission

* Lung function — exhaled particle number and size
distribution

* Pre-existing immunity from prior infection or
vaccination — heterogeneity in viral shedding (for
example, supershedder)

Factors affecting host susceptibility to infection

at the individual level

« Tissue-specific receptor expression,
glycosylation and glycan expression
— site of infection
— risk of infection

* Pre-existing immunity from prior infection or
vaccination — risk of infection

* Lung anatomy — site of virus-laden
particle deposition

Factors affecting transmission at the

population level

* Social contact patterns — mode of transmission

. A?e-related mixing patterns — age-specific risk
of transmission

Table 1| Transmissibility of, modes of transmission of and transmission-based precautions for common respiratory viruses in humans

i 2

I

Basic reproduction number (R))

0.5-80 10-21.0 14-770

23-27 09-219 -~ 12-169 12-27 23-5.1

Household SAR (%)

0-382 14-380 520-846 36.0-670 11.6-393 - 61.0-781 28.0-580 -

Seasonal influenza virus (RO = 1.28)/SARS-CoV-2 (RO = 2-3.5)

Nat Rev Microbiol. 2021 Aug;19(8):528-545.



Short-range transmission Long-range transmission
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Fomite

In United States of America, from 3 January 2020 to 5:22pm CEST, 20 August 2021, there have been 37,085,214 confirmed
cases of COVID-19 with 620,355 deaths, reported to WHO. As of 12 August 2021, a total of 355,480,412 vaccine doses have

been administered.

United States of America Situation - . Daly m
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Influenza viruses

S

-
=
=]

\r

-

\

w
w
1

30+
254
20+
15+
104

w
1

Percentage of positive specimen

o
L

Oct3 Nov7 Dec5 Jan9 Feb6 Mar13 Apr3 May1l Jun12 Jul10 Aug7 Sep1l
Month

- 2016-2017 =— — 2017-2018 ~--- 2018-2019 ~— - 2019-2020 - 2020-2021

* Reduced circulation of influenza viruses during the past year might affect the severity of the upcoming influenza season
given the prolonged absence of ongoing natural exposure to influenza viruses.

* Lower levels of population immunity, especially among younger children, could portend more widespread disease and a
potentially more severe epidemic when influenza virus circulation resumes.

MMWR Morb Mortal Wkly Rep. 2021 Jul 23;70(29):1013-1019
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* RAdV and RV/EV activity continued during 2020 and might be returning to prepandemic circulation patterns.

* Factors contributing to this distinct circulation are unclear but might include the relative importance of
different transmission mechanisms, such as aerosol, droplet, or contact, the role of asymptomatic transmission,
and prolonged survival of these nonenveloped viruses on surfaces, all of which might make these viruses less
susceptible to nonpharmaceutical interventions, such as mask-wearing and surface cleaning.

MMWR Morb Mortal Wkly Rep. 2021 Jul 23;70(29):1013-1019




100 Parainfluenza viruses

100 £ommon human coronaviruses
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The delay in circulation of PIVs and HCoVs, which circulate at high levels among children,
could be related to some schools suspending in-person classes until late winter.

MMWR Morb Mortal Wkly Rep. 2021 Jul 23;70(29):1013-1019

- Human metapneumovirus

100 Respiratory syncytial virus
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* However, the relative absence of HMPV, which affects a similar age group as RSV (i.e., children aged <2 years)
is unexplained.
* The unusual timing of rising RSV detections was also observed in Western Australia.

MMWR Morb Mortal Wkly Rep. 2021 Jul 23;70(29):1013-1019



Conclusions

* The different epidemiologic patterns of respiratory viruses observed
during the COVID-19 pandemic in this U.S. surveillance summary raise
qguestions about transmission and prevention, such as the
contribution of birth cohort effects, natural immunity, and
interventions.

* The respiratory viruses might not exhibit typical seasonal circulation
patterns and that a resumption of circulation of certain respiratory
viruses is occurring, therefore an increased index of suspicion and
testing for multiple respiratory pathogens remain important.

MMWR Morb Mortal Wkly Rep. 2021 Jul 23;70(29):1013-1019

Non-pharmaceutical
interventions for non-COVID-19
human respiratory viruses.

Masking

Social distance



COVID-19

5

| Other respiratory virus
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Keep strict non-
pharmaceutical
interventions for COVID-19
Special attention to
enterovirus/adenovirus/rh
inovirus

Influenza vaccine.
COVID-19 vaccine.

COVID-19

| Other respiratory virus

E—

Trade off between the
COVID-19 epidemic and
economy.

Partially release the non-
pharmaceutical
interventions for COVID-19.
Influenza vaccine.
COVID-19 vaccine

Country Respirator Distance  Events, further  Events, shorter RR(95%C1) » weight
(0+no) (m) distance (WN)  distance (WN) (random

MERS
Van Kedkhove et 8 (2019)* Swd Aaba 0 L L) W 005(002-012) 55
Arwady et al (2016)* Swdi Aba 0 1 o 80 025(004-373) 26
et al (2019)° SouthKorea 1 2 my 442 072(014-370) 32
Park et al (2016)" Southkoes O 2 o3 sns 059(004-877) 16
Hall et al (2004) S Aaba 1 1 o5 o43 (Not calulable) o
Wibconchutikud et al (2019)"  Thaland 1 1 ons o2 (Not calculable) 0
Rewss et al 2014 Germany 1 2 o 0/69 (Not caleulable) o
Ryw et al 2019)% SouthKores 1 2 o7 o7 (Not calculable) o
Random, subtotal (F=75%) 1856 28/302 023(0.04-1-20) 19
SARS
Scales et al (2003)% Canada o o v &ng 035(005-257) 26
Ma et al (20047 China 1 o 449 4394 018 (007-050) 50
Nishiyama et al (2008)* Vietnam o [} 4] 2673 023(003-157) 27
Tuan et al (2007 Vietnam 0 ° na 57 023(006-089) 39
Rea et al (2007)% Canada o 1 183493 avbar 008 (005-014) 66
Chen et al (2009)* China o » 834 63/445 063 (041-096) 69
Lau et al (2004)* China o 1 39/965 1361124 033(024-047) 7
U et al (2009)" China ° ° Wi 394 092(052-164) 65
Pl et al (2006)" China o 1 61 139382 036(019-070) 62
Wong et al (2004)" China o 1 o4 n 011(001-163) v
Telerman et al (2004)* Singapore 1 1 an 2 107 (049-233) 58
Reyrolds et al (2006) Vietoam 0 1 38 ne 022(005-054) 55
Obsen et al (20037 China o 15 98s uns 034(016-075) 58
Wong et al (2004)" China o 2 o4 a8 020(001-300) 16
Losb et al (2004)% Canada 1 > om 8140 020(001-324) 16
Yoetal (2005)* China 1 2 754 1370 048(029-081) 66
Pock et al (2004 USA 1 1 o3 o3s (Not calculable) o
Random, subtotal (F+75%) 151/5469 58713632 035(023-052) 761
o1y
i ot al 2020)" China 1 0 o6 24 002 (0001-037) 15
Burke et 2l (2020)* UsA ° ° on3 n 004(0003-068) 16
Ut al (2020 China o 1 onz n 004 (0003-076) 15
Cheng et al (2020)* Taman 0 ) si47 3% 055(019-158) 48
Meirzeding et al (2020)* UsA o 18 or4 33 097 (006-1614) 15
Burke et al (2020)* Usa 1 o os0 o6 (Not calulable) o
Burke et al (2020)" usA 0 2 o/41 o (Not cakculable) o
Random, subtotal (F59%) S48 261229 015(003-073) 109
Unadjusted estimates, overall (F«73%) 167/6573 641/4163 030(020-044) 1000
Adjusted estimates, overall (1 MERS, 8 SARS) a0R 018(0095-038)
Wnteraction by type of virus p-049 bt chiin

Physical distancing, face masks, and eye
protection to prevent person-to-person
transmission of SARS-CoV-2 and COVID-19: a
systematic review and meta-analysis

Lancet 2020; 395: 1973-87




— Y- — Y
Studies and Relative effect Anticipated absolute effect (95%Cl), Difference Certainty*  What happens (standardised GRADE
participants (95%CI) eqg, chance of viral infection or (95% C1) terminology)™®
transmission
Comparison Intervention group
group
Physical distance Nine adjusted studies aOR 018 (0-09to 0-38);  Shorter distance, Further distance, -10-2% Moderatet A physical distance of more than 1 m
zZlmvs<lm (n=7782); 29 unadjusted  unadjusted RR 0:30 12.8% 2:6%(13t053) (<11:5to -7-5) probably results in a large reduction in
studies (n=10736) (95% C10-20 to 0-44) virus infection; for every 1 m further
away in distancing, the relative effect
might increase 2-02 times
Face mask vs no face  Ten adjusted studies aOR 015 (0-07to 0-34); Mo face mask, Face mask, -14-3% Low} Medical or surgical face masks might
mask (n=2647); 29 unadjusted  unadjusted RR 034 17-4% 31%(15t0 6:7) (-15-9to-10-7) result in a large reduction in virus
studies (n=10170) (95% C10-26 to 0-45) infection; N95 respirators might be
associated with alarger reduction in
risk compared with surgical or similar
masks§
Eye protection 13 unadjusted studies Unadjusted RR 0-34 No eye Eye protection, -10-6% Lowl]| Eye protection might result in a large
(faceshield, goggles) (n=3713) (0-22 10 0-52)9 protection, 5.5% (3610 85) (-12.5t0-7.7) reduction in virus infection
Vs no eye protection 16:0%
Lancet 2020; 395: 1973-87
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N ---- Out of sample predictions
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. N —— High baseline risk for infection (eg, 50%)
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Figure 3: Change in relative risk with increasing distance and absolute risk with increasing distance
Meta-regression of change in relative risk with increasing distance from an infected individual (A). Absolute risk of
transmission from an individual infected with SARS-CoV-2, SARS-CoV, or MERS-CoV with varying baseline risk and
increasing distance (B). SARS-CoV-2=severe acute respiratory syndrome coronavirus 2. SARS-CoV=severe acute
respiratory syndrome coronavirus. MERS-CoV=Middle East respiratory syndrome coronavirus.

Lancet 2020; 395: 1973-87
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Community-based Measures

Infectious disease alert level Caution Il

Individual-level measures

Social distancing recommendations KCDC announcement

Individuals Recommendations
Schools School holiday
Workplaces Working from home

Mandatory social distancing

Government-run facilities Public libraries, museums closure

Operation suspension of facilities susceptible to cluster infections

Immigration-related Measures

Special entry procedure China Hong Kong and Macau

| Japan
| Italy and Iran
| Europe

Alll overseas countries
Denied entry into Korea
Self-quarantine for 14 days upon entry

Other Measures

Contact tracing and quarantine | All individuals who came in contact with COVID-19 patients were required to self-quarantine for 14 days
and tested (massive transmission)
Health care system ‘Public yspitals program’, separation of the zone for respiratory disease patients

| ‘Life treatment centers’ to monitor the health status of mild covid-19 cases ir
Extensive COVID-19 testing Early approval of diagnostic tests and expansion of test sites 1

Korean J Intern Med. 2021 Aug 18.
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Public health measures during COVID-19 outbreak in Korea
Individual-level measures
Universal masking
Social distancing recommendations (not mandatory)

Korean J Intern Med. 2021 Aug 18.
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Figure 2. Online survey results for the use of individual-level preventive measures in the pre- and coronavirus disease 2019
(COVID-19) pandemic-periods. (A) Violin plots of universal masks in those at risk of social contact. (B) Violin plots of the ap-
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Masking for COVID-19 Is Associated with Decreased Emergency
Department Utilization for Non-COVID Viral llinesses and
Respiratory Conditions in Maryland

3 L
= Table Linear Regression Results Showing the Association of Masking ge with Ye Ratios of ED for NCVI and
- = o = Exacerbations of Asthma and COPD, Adjusted for Patient Factors and Total Visits, University of Maryland Medical System (Jan-Oct 2019
P %‘ compared to Jan-Oct 2020).
; [ 5‘ Outcome Variable* Estimate Standard Error P Value
33 o "':' s ; H [ novt Masking Percentage ~1.702 0.422 .0003_|
i i e wd - e L L G =
xl =+ CORD exmmmemiom 3 17.0% Female Sex 0.017 2,184 99
Tis ~ Nea-COVID viral Bnens e | Tatal Vicite 1681 2542 51
£ Dioek prooione £ Asthma Exacerbations Masking Percentage —0.881 0.196 <.0001
i . 0, Average Age -2.011 1.146 .09
. g 8.8% Female Sex 0.362 0.495 49
2 ¥ Prevalence of Asthma -0.112 0.422 79
5 0% 3 Total Visits 0317 0.360
> a3 '; [ COPD Exacerbations Masking Percentage -0.939 0.143 <.0001
o £ o Average Age —0.389 1319 7
z 9.4% Female Sex ~0.102 0343 77
M o e Prevalence of COPD 0.276 0.076 001
4 6 % 10 12 14 16 1N 20 2 4 26 2 30 X 34 36 3 4 Total Visits 0.655 0.313 04

Week of the Your

Masking percentage was not significantly associated with the year-on-year ratio for Total Visits
(parameter estimate = 0.00204, P = .98). There were strong associations between masking percentage
and year-on-year ratios for specific complaints, after adjusting for patient factors and Total Visits

A 10% percent increase in the prevalence of community masking was associated with a 17.0%, 8.8%, and 9.4%
decrease in ED visits for NCVI and exacerbations of asthma exacerbations and chronic obstructive pulmonary
disease, respectively (P < .001 for all).

Am J Med. 20271 Jul 7,50002-9343(21)00410-1
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Figure 2. Weekly trend of ILI rates and S-SDS. The weekly trend of ILI rates and S-SDS during three consecutive flu seasons

“@7 - nl”’ “““mw”l_‘

Dacjeon

Myeongdong
Sinchon
Hongik Univ,
Gangnam

Seoul (2017-2018, 2015-2019 and 2019-2020 seasons) is shown. Weekly trend of ILI rate is shown as a bar graph and that of SSDS
is shown as a line graph. ILL, influenza-tike illness; S-SDS, subway use-based social distancing score.
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Figure 1. Major subway stations selected to estimate S-SDS. S-SDS was determined based on the number of passengers for - H -
11 major subway stations in five cities of the Republic of Korea, S-SDS, subway use-based social distancing score. iy -
| | | | )
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P H H
Subvwayiuse = bised SDS = The number of passengers at the subway stations per week Werks
o > ~ The average number of weekly passengers in the last 4 years Figure 3, COVID-19 pandemic activity and S-S5, COVID19 cases were presented during study periods, between wiek 5
of 2020 and week 5 of 3121, The weekly trend of COVID-19 activity ks shown as a bar graph and that of S:5005 is shown as a

line graph. COVID-19, coronavirus disease 2019; S80S, subway use-based social distancing score.

J Clin Med. 2021 Jul 29;10(15):3369



Table 1. Dynamic relationship (vector autoregressive model) between subway use-based social distancing score and
influenza-like illness/coronavirus disease 2019.

Indicator Variable Coefficient Standard Error t-Statistic Probability > | t]
S-SDS and ILI rate
ILI (t-1) 0.00362 0.00251 1.44 01519
5-SDS ILI (t-2) 0.01137 0.00497 229 0.0242
ILI (t-3) 0.01286 0.00495 2.6 0.0107
ILI (t-4) 0.00613 0.00244 251 0.0137
S-SDS (t-1) 3.11338 3.85642 0.81 0.4214
LI S-SDS (t-2) 5.24173 4.69760 1.12 0.2672
S-SDS (t-3) 1.08023 4.72556 -0.23 0.8197
S-SDS (t-4) 6.71900 3.97062 1.69 0.0937
S-SDS and COVID-19 occurrence
COVID-19 (t-1) 0 0.00003 -0.17 0.8690
S-SDS COVID-19 (t-2) —0.00002 0.00004 —0.52 0.6081
COVID-19 (t-3) 0.00001 0.00002 0.32 0.7475
S-SDS (t-1) —1196.25 909.395 -1.32 0.1952
COVID-19 S-SDS (t-2) —2836.55 1125.70 -2.52 0.0154
S-SDS (t-3) —344.598 934.842 -0.37 0.7142

5-SDS, subway use-based social distancing score; ILI, influenza-like illness; COVID-19, coronavirus disease; ILI (t-1), ILI reported in a prior
week; ILI (t-2), ILI reported in two weeks before; ILI (t-3), ILI reported in three weeks before; ILI (t-4), ILI reported in four weeks before;
S-SDS (t-1), S-SDS calculated in a prior week; S-SDS (t-2), S-SDS calculated in two weeks before; S-SDS (t-3), S-SDS calculated in three
weeks before; S-SDS (t-4), S-SDS calculated in four weeks before; COVID-19 (t-1), COVID-19 calculated in a prior week; COVID-19 (t-2),
COVID-19 calculated in two weeks before; COVID-19 (t-3), COVID-19 calculated in three weeks before.

Interestingly, unlike influenza, S-SDS was not predictive of COVID-19 activity during the study period. The
public has been concerned regarding the spread of COVID-19 through public transportation, although this
study showed that the COVID-19 pandemic activity was not significantly affected by subway use density.

The impact of social distancing policies on non-severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) respiratory pathogens

Detection rate, %

Total detection rate
3 ‘ ==+ Historical detection rate mean
Historical detection rate range
w2020 detection rate
Foreign travel ban date

Jan

Figure 1.

T
Mar May

National historical and 2020 total detection rates. The range surrounding the historical rates is from 2015 through 2019,

Linear mixed-effect models were implemented to explore the effects of 5 social distancing policies on
non-SARS-CoV-2 respiratory pathogens across 9 states from January 1 through May 1, 2020.

Social distancing

policies:

¢ Federal guidelines

e Foreign travel bans

e Stay at home orders

* Banson large
gatherings

e Public school closures

¢ Dine-in restaurant
closures

¢ Gym closures

Model results indicate that several social distancing
policies were associated with a reduction in total
detection rate, by nearly 15%.

Policies were associated with decreases in pathogen
circulation of human rhinovirus/enterovirus and
human metapneumovirus, as well as influenza A,
which typically decrease after winter. Parainfluenza
viruses failed to circulate at historical levels during the
spring. The total detection rate in April 2020 was 35%
less than the historical average. Many of the
pathogens driving this difference fell below the
historical detection rate ranges within 2 weeks of
initial policy
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Conclusions

* Non-pharmaceutical interventions for non-COVID-19 human
respiratory viruses still work.

* The best combinations after the end of COVID-19 epidemic remain

unknown.

Should we receive influenza
vaccine in the COVID-19
epidemic?




Protective effect of influenza vaccine on the
outcome of COVID-19

* The first hypothesis centers around the presence of MF59 in the
influenza vaccine: an oil-in-water squalene emulsion that has been
shown to assist in potentiating an immune response to SARS-CoV
variants.

* Alternatively, influenza vaccination’s potential protective effect may
be explained by its ability to stimulate the activation of natural killer
cells, the levels of which have been found to be considerably
decreased in moderate and severe SARS-CoV-2 cases.

* Influenza vaccine may lead to decreased risk of cardiovascular events
due to potential interaction with immune and inflammatory systems
to promote plaque stabilization.

PLoS One. 2021 Aug 3;16(8):e0255541.

Propensity
Score
Matching 30 Days of
for 21 SARS-CoV-2

Factors Positive

Sepsis D
agn
DVT 1agnosis

PE
Acute M|
Stroke
Arthralgia
Death 60 Days of
ICU Admission SARS-CoV-2
ED Visits Positive
Hospital Diagnosis
sitive Admission
Renal Failure
ARDS
Evaluated for Respiratory Occurring Within
y Failure
it Anorexia 90 Days of

Pneumonia SARS-CoV-2

120 Days of
SARS-CoV-2

In January 2021, the analytics subset contained EMRs from 56 HCOs distributed

predominantly throughout the United States of America
PLoS One. 2021 Aug 3;16(8):e0255541.



Covid Positive Sepsis Risk Covid Positive Flu Vaccine Sepsis Risk
Ratio
s
15
120% 14
L00% o !
0.50% 1
0.60% 120 Deys 03
040% S0 Days 06
0.20% %00y 04
0.00% 30 Doys 02
e Hu Vacone 0
w ne 37,377) 30 Days 60 Days 90 Days 120 Days.
Covid Positive Stroke Risk Covid Positive Flu Vaccine Stroke Risk
Ratio
25
0.50% : J ] T
040% 15
030% l l 1
020% 90 Days 3
0.10% 0 Llf dis
0.00%
cone  FluVao 4]
( 32377} (=37, ) n 30 Days 60 Days 90 Days 120 Days

RR (neg vs. post.) 95% ClI P-value NNT
Sepsis (30, 60, 90, 120) 1.361-1.450 1.123-1.699 <0.01 286
Stroke (30, 60, 90, 120) 1.451-1.580 1.075-2.034 p<0.02 625

PLoS One. 2021 Aug 3;16(8):e0255541.

Covid Positive ICU Admission Risk Covid Positive Flu Vaccine ICU
Admission Risk Ratio
e 0m 00w 12 0en
Covid Positive DVT Risk Covid Positive Flu Vaccine DVT Risk
Ratio
]].ﬂ e
31378 e 477 . 80 Duyn 0 Duys 110 Owpn
Covid Positive ED Visits Risk Covid Positive Flu Vaccine ED Visits
Risk Ratio
..... S
ICU admissions (30, 90, 120) 1.174-1.200 1.003-1.385 p<0.03
DVT (60, 90, 120) 1.41-1.530 1.082-2.076 p<0.02, 1000
ER visit (90, 120) 1.204-1.580 1.050-1.476 P<0.01 176

PLoS One. 2021 Aug 3;16(8):e0255541.



Overall
PS matched analysis
Gender
Males
Females
Calendar period
Imonth
limonth
i month
Center
Lumb ardy
Veneto
Reggio Emilia
Tuscany
Latium
Age
65+ yrs
<6Syrs
Charlson Index
0
1-2
3+
Chronic cond. <65 yrs
Diabetes
Cardiovascular system
Chronic renal fallure
CoPD
Cancer
Hepatopathy
Immunosupp./HIV

Hospitalization

n. events/n. patients
$3,054/115,945
31,431/59,328

31,409/53,121
21,645/62,824

25,491/36,570
23,842/58,503
3,721/20,798

40,894/79,488
5,061/17,737
1,228/4,205
3,128/8,291
2,743/6,224

31,928/58,480
21,126/57,465

36,297/83,708
12,475/25,7118
3,514/6,519

1,861/3,045
962/1,529
348/532
2,308/5,214
1,371/2,964
269/475
661/1,265

RR (95% 1)
0.87 (0.86-0.88)
0.94 (0.930.96)

0.88 (0.87-0.89)
0.88 (0.86-0.90)

0.95 {0.93-0.96)
0.86 (0.81-0.92)
0.86 (0.81-0.92)

0.85(0.830.86)
0.91 (0.87-0.96)
0.99 (0.90-1.09)
1.00 (0.95-1.06)
1.02 (0.96-1.08)

0.91 (0.900.93)
0.81 (0.78-0.83)

0.83 (0.82-0.85)
0.92 (0.90-0.95)
0.98 (0.94-1.03)

0.93 (0.87-1.00)
0.98 (0.90-1.07)
0.95 (0.83-1.09)
0.88 (0.81-0.95)
0.91 (0.82-1.00)
0.83 (0.68-1.02)
0.90 (0.79-1.02)

e A large multi-database cohort study, in four Italian regions
—1— and ) and the Reggio Emilia province. N= 115,945 COVID-19
1 cases, Influenza vaccine (+ vs. -: 34.6% vs.65.4%)
* + The adjusted relative risk (RR) of being hospitalized in the
. vaccinated group when compared with the non-
= vaccinated group was 0.87 (95% Cl: 0.86-0.88).
= * This reduction in risk was not confirmed for death (RR =
—- 1.04; 95% Cl: 1.01-1.06), or for the combined outcome of
T ICU admission or death.
0Ss 1.0 15
Refative Risk Vaccines (Basel). 2021 Jul 1;9(7):716.

Take home messages

* The global trends of declining season influenza and other non-SARS-
COV-2 virus because of widespread implementation of measures to
mitigate transmission of SARS-CoV-2.

* The resurge of respiratory virus after releasing nonpharmaceutical
interventions for COVID-19 epidemics.

* The best combination of nonpharmaceutical interventions for
controlling respiratory virus in the epidemic of COVID-19 depends
largely on the burden of COVID-19.

« Still need to receive influenza vaccine injection.
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TR KR 4T Influenza Pandemic

1968
700,000 deaths
(Hong Kong flu)
1918 1957 2009
>50 million deaths 1-2 million deaths 363,000 deaths
(Spanish flu) (Asian flu) (Swine flu)
l l e e |

|)| { 1= I = e | i Il I Im [ I| | ==l Ifl' Sl =l l ===l I?

1919 1929 1939 1949 1959 1969 1979 1989 1999 2009

OHND  @HN2  @H3N2 @ HINI

Science Translational Medicine 24 Jul 2019: Vol. 11, Issue 50

MITERERET A

1980 F i FRiFE AL

|—‘ A/(Human)/Michigan/45/2015 (H1N1)
.
I I
| y

> B/Colorado/06/2017




mTHEERER— RS TR

i (Influenza) B (Cold)

RH200558, HAERH FLAY: BN, Bl
2o S TR, FIST#A. B, C, DA PR, R EMRE SRR, AR

&
SE AR, W RELIEFTRE R, FE K,
W %5, R, ILAR. R, A
BRRAER [ SE R, B, EREE
- B VIR B SR S AE AR R T
Fii g, BLIEIR B R R A 2%, P B

it %, BER, R, RS, ERERE SMETER, SRR, TIFRERSE
B Fopt B B 2 M SR %

YRR ﬁﬁgﬁw’“ a TIRBRINERES g roiseaon plpeuryames 3

T H gﬁ”wﬁﬁiwﬁ*m‘i’ BORRTCRE 33 oo i 5 A R
BERASEREEIE

MITIERBERERE

Rk X g
@%?gg?'* IFREE - IFRS(R - S (BE) - d
RS - TZE - J MBS ERM - - DA -
Pikes:ce E MBS IR M2\

MeSmbl FRENANEARE - BIETRW!

ST 5
(157 S (£ P8 A 10-25%)
IR s * iz 8 (SR TE
BR _J7> | sk onis - mx) bt it
% N HEER
FHRAL- (4 : BbseSIREY
1-2
\ A2 ME S B
M S BERER % T
bk At eds ; (REHREED
(0 : DMEET - WIER - ol
By WMEBEPHS)

EmEEE20125 1 BeEEL]

BERFEBERERE



4 TR O R B ERE

INRERAE BERL KB 65 LA EEE N

BARES:

mEEAERE . HREULRAER., BaThsekE
B, BHEMER. LLERR, FERE. BT
. BYERTR. IERE

Lancet 2017;390:697-708
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2017/7/1 £ 2018/4/16 (&% 8 %)
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Inactivated (11V)

o RRREE P
o REALBE - WNES Whole virus Split v;us Subunit
. - R [ \s =L -
AT AL 5 R T8 £ " V.
n FERAREEHE T WiS o
n AHfIEE e B
o TEMEEE Grow in eggs Grow in tissue culture
m Nasal spray
o MR AL D

Mucosal Immunology volume 13, pages566—573 (2020)

BT

Recombinant influenza vaccines

FA

— . _ sl |

Intramuscular

Baculovirus

Types
Quadrivalent - 2 influenza A (H1IN1 and H3N2)
2 influenza B Yamagata and Victoria lineage /i

Flublock, Sanofi 518 i A< UG 4E3E, A EBIEHEHE D, HajfE ] HR 185 L LA

Mucosal Immunology volume 13, pages566—573 (2020)
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o MBI REH
o A/Victoria/2570/2019 (H1N1)pdmO09-like virus;
o A/Cambodia/e0826360/2020 (H3N2)-like virus;
o B/Washington/02/2019 (B/Victoria lineage)-like virus; and
o B/Phuket/3073/2013 (B/Yamagata lineage)-like virus
o TR
o A/Wisconsin/588/2019 (H1N1)pdmO09-like virus;
o A/Cambodia/e0826360/2020 (H3N2)-like virus;
o B/Washington/02/2019 (B/Victoria lineage)-like virus; and
o B/Phuket/3073/2013 (B/Yamagata lineage)-like virus

BERFEBERERE



GSKBM = BT B> Seqirus

- . nfluenza Vaccing "t.'."?,:
ﬂu dx | v N\ =g z 1 CELVAX .
‘O‘ "'"":MVM W“mi" 1/\. (L - QUADRIVALENT )

ZH R CH® | SeRERERE |  WRmE
Bt e wE | eN

==
mRe e

BEER BEEE

6@BLLE | 6@AME | 3mLlL 3MBLE
A (2A2B) | 4fH(2A2B) | 4H(2A2B) | 4f{H (2A28)

B | AE+BE

20212022 A BB AR EEHR

P EXIIE Bz

FFARERIR

EEEREE

H—PEB

B M AER RN B

65 LA R

AR, Aeik, RWIPRREA(IRGS ) S o < FEE L TIEANR
TmofE H DL B2 /N N2 FiTSh 5

2 sy

BHABIERIRE, 255(19-6455% ) = A= M5m A . & BMI>=30,
28 LR B K B KRG RS

B0, B, E e, ek, R AR AR R

ofiil H INERFd 2 AL FE

DN FELE NBEMITEREEENE (G HEAEEFTFR)
BLEENEYIEEMEINER

PR

5022 645% M = Jal e 12 95 Al A
FERANTEREEHIZE



TEEERRE N

REALFT e i LA PG BRI PR FEATE B L & B R
o HENHEMHEERE e A FIEYEMT, o LI EURATEHIIIMIA A
JE T e A — A T B FTIAURGE o & FEUIIRR IR R T gk B
o A AHLIEEM FLA, BT ORGSR ) , HEVE TAREUERL
(seroconversion) %/ o AL FERE M Rk B
o MBI FHME o [FEMEH REAER o HERIMENIIT

(geometric mean titer)

RERREE H2FM IR 2011 BHEZBRRERD

i E BB Almmunogenicity

e FEurope Committee for Proprietary Medicinal Products (CPMP, Eruope){Z#E
e Vaccine-induced haemagglutinin inhibition (HI) antibody titres

B HiRGORL A

&R

21K HI titre>1:40/ L 3 >70% >60%
o

Jiiihr g o £ B 0% 0%
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LR T RO (GMT) R e

>2.
EOXRFIFE 21 RBIMEESK 20

Virus Research 103 (2004) 133-138
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Virus Research 103 (2004) 133-138
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RE 65EE A TEBERA 65 LLE(FLE) 658 L1 L (#81H)
Efficacy 60-90%  Efficacy  70-90% Efficacy 50-60%  '"FHRERRE 56%
PEX 30-36% FETRREAR  30-36% fifi % 33% fifi % 53%

D S ik 48%
End=ER 27% 74 48%

Efficacy: ERBERBRRLNBREER

T 50%

Vaccine 2003 May 1;21(16):1769-75.
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Influenza-positive

Influenza-negative

Vaccine effectiveness*

Vaccinated Vaccinated Unadjusted Adjusted
Influenza type/Age group Total no. (%) Total no. (%) % (95% CI) % (95% CI)t
Influenza A and B
Overall 465 198 (43) 2,789 1,591 (57) 44 (3210 54) 47 (3410 57)5
Age group
6 mos-17 yrs 173 58 (34) 926 515 (56) 60(43t071) 61 (44 to 73)°
18-49 yrs 166 58 (35) 932 403 (43) 30(1 to 50) 37 (9 to 56)°
=50 yrs 126 82 (65) 931 673 (72) 29(-6t052) 24 (-15t0 51)
Influenza A(H3N2)
Overall 101 42 (42) 2,789 1,591 (57) 46 (20 to 64) 44 (1310 64)8
Influenza A(HIN1)pdmo09
Overall 293 125 (43) 2,789 1,591 (57) 44 (29 to 56) 46 (30 to 58)%
Age group
6 mos-17 yrs 106 37 (35) 926 515(56) 57(35t072) 62 (40t0 75)%
18-49 yrs 113 38(34) 932 403 (43) 33 (0to 56) 45 (14 to 64)5
=50 yrs 74 50 (68) 931 673(72) 20(-33t052) 8(-59to 46)

o JEHERE

2R BESF i RN T T

MMWR, February 15, 2019, Vol.68, No. 6, US CDC
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100
©97
90 ©89
80 o | 2010-2011
\? 875 77 .
g Lo Spain
g g 060 Case-control study
% ¢ 55
50
i
o 40
= _ _
% EFR R E R N: 75%
20 TR R R AE 1 60%
10 ERRBEEERAEN: 89%
. Outpatient Inpatient Severe Outpatient Inpatient Severe Outpatient Inpatient Severe
cases cases |inpatientcases  cases cases inpatient cases cases cases inpatient cases
All ages <65 years 265 years

Clin Infect Dis 2013 Jul;57(2):167-75
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e (01-Jan-2004 to 31-Mar-2015, Systemic review and Meta-analysis.
e Pooled VE to different influenza subtype, A~ L

Vaccine Pooled VE Pooled VE estimates p value for r

type (%) standard error (n) heterogeneity
TypeB Seasonal £4% (46-61) ) 0-083 36 <0-0001 613
H3N2 Seasonal 33% (26-39) | 0-050 34 0-005 44-4
Hi1N1pdm09 Seasonal 61% (57-65) ) 0-048 29 0783 0-0
HIN1pdm09 Monovalent 73% (61-81) 0-188 10 0-217 314
HIN1 Seasonal 67% (29-85) 0397 5 0-093 576
(pre-2009)

S RRESHRHEN2REHEE

Data in parentheses are 95% Cls. VE=vaccine effectiveness.

Table 2: Pooled VE by type and subtype instudies without age restriction

Lancet Infec dis, 2016, VOLUME 16, ISSUE 8, P942-951,

R R ARAER

e Pooled VE to different influenza subtype, & 7~ [E] FE 5 &

ﬁj\

80% -
? 73%

0% o FHUTBLNHRHINEENBE
60% ® ﬁﬁﬁ;ﬂg >ﬁt*>%*

50%

i M Pediatric group
B Working age adults
30% m Older adults
20%

10%

0%

HIN1pdmO09 H3N2 Type B

Lancet Infec dis, 2016, VOLUME 16, ISSUE 8, P942-951,
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Adjusted Hospitalization

Influenza-Confirmed Women-Weeks Rate per 100 000 Adjusted Rate
Variable Hospitalizations, No. at Risk, No. Women-Weeks (95% ClI) Ratio (95% Cl)
Pregnancy trimester
Nonpregnant 214 12991965 1.7 (1.4-1.9) 1.0
Pregnant 46 759217 5.6 (4.0-73) 3.4(254.7)
First trimester 7 155651 4.2 (1.1-73) 25 (1.2-5.4)
Second trimester 19 272456 6.5 (3.5-9.4) 3.9(2.4-6.3)
Third trimester 19 224448 79 (4.3-11.5) 4.8 (3.0-77)
Postpartum period 1 106662 0.9 (-.8-2.5) 0.5 (.1-3.7)

e 2012-2015,, Auckland, New Zealand
o IMIRFE1ZIMEFIZFLHABMNKIZZ L, HEZREMAERR
RRIE, S AIZERI2.56. 3.9f5 % 4.8%

The Journal of Infectious Diseases 2019:219, 1893-1903

RBREHRRNER

lliness* Noillness* Crude Multisite cohort model

Effect size (95% Cl) pvalue Effectsize (95% Cl)T  pvalue
Febrile acute respiratory illness
Preterm birth# 1075/9989 (11%) 110/837 (13%) 12(1.0to15) 0.038 14(11t01.6) 0-0067
SGAS 2187/9980 (22%) 198/846 (23%) 11(09to1:3) 032 11(09t01-2) 039
Late pregnancy lossq| 170/9980 (2%) 9/846 (1%) 06(03t01-2) 020 12(0-6t02.4) 059
Birthweights of term singleton infants, g| 3010 (576) 3006 (605) -3-3(-44-3t0 37:6) 0.87 -20-4 (-55:0t0 14-2) 025
rtPCR-confirmed influenza**
Preterm birtht 1129/10285 (11%) 31/276 (11%) 1.0 (0710 1:5) 085 1.4 (0-9t0 2-0) 0096
SGAS 2320/10263 (23%) 58/298 (19%) 0-8(0-6to11) 0-23 1.0(0-8to13) 0-97
Late pregnancy loss| 133/10263 (1%) 5/298 (2%) 13(05t031) 0-60 10-7 (4-3t0 27-0) <0-0001
Birthweights of term singleton infants, g|| 3010(576) 3031 (540) 21.8 (-45-2t0 88.7) 052 -553(-1093to-1-4)  0-045

e IZfNLate pregnancy loss/EfE, aHR: 10.7 (95%Cl: 4.3 to 27, p<0.0001)
o BEZBEZI13-21AMREN EEIB22E LU LRI E
o BMEMREABKKFEEHERE, £55.3gm (95%Cl: -109.3 to -1.4, p=0.045)

Lancet Infect Dis 2020, Published Online ctober 29, 2020
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A Laboratory-Confirmed Influenza in Mothers
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B Laboratory-Confirmed Influenza in Infants

62.8
43.8
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30.0 33‘

South Africa
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e Influenza vaccines are efficacious against influenza-like illness and

laboratory-confirmed influenza in pregnant women and their infants

it v S A AR RO RS R

N Engl J Med 2017; 376:1256-1267

Site
Georgia, USA

First Author
Omer, 2011 |27]

Trial Design

Retrospective cohort analysis

Steinhoff, 2012 [28] Dhaka, Bangladesh Randomized controlled

clinical trial

Kallen, 2012 [29] Sweden Retrospective population-
based cohort analysis
Fell, 2012 [30] Ontario, Canada Retrospective population-

based cohort analysis

Pasternak, 2012 [24] Denmark Retrospective population-
based cohort study
Richards, 2013 [31]  Georgia, USA Retrospective cohort analysis

Intervention
TV
N=578

TV
N=172

H1N1 vaccine
N=18612

H1N1 vaccine
N=23340

H1N1 vaccine
N = 6989 infants

H1N1 vaccine
N=1125

Control

No vaccine
N =3748

Pneumococcal
polysaccharide
vaccine

N =168

No vaccine
N=136914
No vaccine
N=32230

No vaccine
N =46 443 infants

No vaccine
N=1581

Risk of Preterm Birth
(95% CI)

OR: 0.28 (.11-74)

OR: 0.48 (.08-2.74)

OR: 0.86 (.77-96)
RR: 0.73 (.568-.91)

1st trimester:

OR: 1.32 (.76-2.31)
2nd/3rd trimester:
OR: 1.00 (.84-1.17)

OR: 0.63 (47-84)

Risk of Low Birth
Weight (95% ClI)

OR: 0.19 (.02-1.64)

OR: 0.86 (.77-.96)

1st trimester:

OR: 0.83 (.41-1.67)
2nd/3rd trimester:
OR: 1.14 {.94-1.38)

OR: 0.79 (.56-1.10)

Risk of Small for
Gestational Age (95% Cl)

OR: 0.31 (.13-.75)

OR: 0.43 (.20-.94)

OR: 1.04 (92-1.17)
RR 0.90 (.85-.96)

1st trimester: OR: 0.79 (.46-
1.37); 2nd/3rd trimester:
OR: 0.97 (.87-1.09)

OR: 1.26 (.94-1.69)

e The effect of influenza vaccination on birth outcomes, including a potential

effect on decreased incidence of small for gestational age (SGA),

preterm birth, and low birth weight infants in pregnant women.

Clin Infect Dis 2014 Aug 15;59(4):560-8
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A Stillbirth, overall Spontaneous abortion, overall
Year Relative Year Relative
Study Published Risk (95% CI)
Study Published Risk (95% Cl)
Chambers et al 2013 —Wa 0.23 (.06, .95)
Cantu et al 2013 —— 1.10 (.72, 1.68) Chambers et al 2013 —_— 0.92 (.54, 1.58)
Deinard et al 1981 ) 2.74(869,10.92 :
nego ; ( ) Cantuetal 2013 —_—] 0.60 (.36, .99)
Felletal 2012 —_— 0.66 (.56, .77) :
. : Deinard et al 1981 e 0.91 (.41, 2.02)
Heikkinen et al 2012 ————————  1.38(55,347) ;
Pastemaketal 2012 —_— 044 (.30, .64) Pasternaketal 2012 — 1.11(89, 1.39)
Rubinstein et al 2013 —o— 0.72 (.58, .89) Overall (1= 39.9% . Pruwo =172) <:> 0.91 (.68, 1.22)
Overall (2=68.0%, Py =.005) <> 0.73 (.55, .96) ]
T T T T T ! , y 3 3
0125 025 05 1 2 4 0125 025 05 1 2 4
Relative Risk Relative Risk

e Lower likelihood of stillbirth, RR:0.73 (95%Cl: 0.55-0.96).
e No significant difference: spontaneous abortion, RR:0.91(95%Cl:0.68-1.22)

Clin Infect Dis. 2015 Mar 1;60(5):e11-9.
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o ?2%—"3/» ,"\rEEM% EMRMEAR:
o EFERITHREBRNREERMAEIEE
m 2014-2015 US, H3N2 mismatch, VE:11%
m B mismatch, VE:23%
o fAAELERMETRR
m 65E LA THIRCA, REEXK HHITE70-90%
n HEFEAWMRENNZE, HHED30-70% 7 %K il 2R EE
m EHROHE, TEIE70%82% 5 X RS [ REAE T 51
m IR IR Y HE A AR At | i S BT A B PR R R &
A= R AE DR A R e

BEENEREHE
Clin Infect Dis. 2016 Dec 15;63(12):1564-1573
Vaccine, volume 38, issue 52, 14 December 2020, p. 8387-95



The long-term rate of A/H3N2 antigenic change was
approximately 5—-6 times higher relative to B and

TR EA/HIN2GEE B ENEER

* Rapid antigenic drift
* Increasing glycosylation

__HOST _J

¢ Imprinting (original antigenic sin)

* Complex effects of repeated
infection and vaccination

* Within-season waning protection

g VACCINE

* Egg propagation

¢ Limited options for candidate
vaccine virus

* Manufacturing time lag

Clinical Infectious Diseases, 2019;69(10):1817-23
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about 17 times higher than A/H1N1pdmO09
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Clinical Infectious Diseases, 2019;69(10):1817-23
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VE (95% Cl), by Time After

Vaccination
Outcome Participants, No. (Studies) Studies, No. Evidence Certainty® (QVE {95% CI) \ 15-90 d 91-180d
Influenza A(H3) 10 736 cases, 27 689 controls 1 Moderate -33 |-57 ta -12) 45 (34 to 13 (-10 to
54) 31)
Influenza B 6424 cases, 17 877 controls 6 Low -19 |33 to -6} 62 (52 to 43 (33 to
70) 52)
Influenza A(H1) 5148 cases, 17 044 controls 5 Low k 8127 to 21,] 62 (35 to 54 (43 to
78) 63)

o MEEEESERISORN, AILIERIEEBMNRENNDEEEN TR
o 1%%% TFF1EE LAA/H3N25x BAEE, HREB, B F ZA/HINL.

The Journal of Infectious Diseases, 2018; 217: 731-41
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binding

Cell culture or

recombinant HA
Cell Host & Microbe, Volume 25, Issue 6, 12 June 2019, Pages 836-844
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Vaccine, 32 (2014) 4713-25
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TABLE 1 Mean seasonal influenza-related hospitalisation rates in all ages and in adults aged 265 y in the United States from 1993 to

2008
Viral strain All ages <1y 1-4y 5-49y 50-64y 265y
A/HIN1 1.9 (0.6-61) 48 (33-233) 3.3 (0-66) 1.0 (0.2-16) 1.0(0-71) 2.1 (0-268)
A/H3N2 44 (29-98) 90 (70-225) 15 (8-X%) 8.6(5.0-22) 46(28.5-112) 240 (164-486)
B 18(7.7-77) 13 (3.0-204) 21 (15.6-80) 7.4 (4.6-21) 19 (6.6-88)

e Values shown per 100 000 person-years with (95% confidence intervals).
e The vaccination of older adults is a high priority since influenza carries the
highest risk of serious disease resulting in hospitalisation in this group

Int J Clin Pract. 2018;72:e13249
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No. of Influenza Deaths Etg:ﬁlO!kﬁ

Age | ; Age
Group, y A(H1N1) A(H3N2) B Total Group, y Influenza
Underlying Respiratory and Circulatory Deaths Underlying Respiratory
<1 4 15 7 26 and Circulatory Deaths
1-4 7 42 17 66 <1 0.6
5-49 168 484 137 789 1-4 0.4
¥ 5-49 0.5
50-64 196 2121 306 2623 Eox e i
[255 1585 26278 4788 32 651 ] (=65 983 )
Total 1960 28940 5255 36155 Total 13.8

e Estimated annual Age-specific influenza associated Deaths and Mortality for the
1990-1991 through 1998-1999 seasons.

JAMA 2003 Jan 8;289(2):179-86

FREHABESEENNBRERE

Post-vaccine response (unadjusted) in young vs. elderly across all studies, by influenza sub-type

Vaccine Age Seroconversion (percentage of subjects Seroprotection (percentage of subjects GMT
component  group with 4-fold Ab increase) with Ab titres >40)
. . No. of % Positive {Unadjusted OR | No.of % Positive {Unadjusled OR | No.of ' GMT P-value)
Elderly:58 1 £ subjects (95% CI) subjects (95% CI) subjects

HINI Young 913 60 Ref 1151 83 Ref 814 140

Elderly 4492 42 048" (0.41-0.55) | 4643 69 047" (0.40-0.55) | 3997 83 0.02"
H3N2 Young 913 62 Ref 1151 84 Ref 814 162

Elderly 4492 51 063" (0.55-0.73) | 4643 74 0.53" (0.45-0.63) | 3406 126 0.26
B Young 913 58 Ref 1151 78 Ref 814 234

Elderly 4492 35 \ 038" (0.33-0.44)/ 4643 67 \0.58"" (0.50-0.67)/ 3406 \_100 0.03" J

e For all three antigens, seroconversion and seroprotection rates were significantly
higher in the young.
e Post-vaccination GMT levels were also always higher in the younger adults.

Vaccine 24 (2006) 1159-1169
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Immunosenescence involves the involution of

o

primary lymphoid organs (bone marrow and

thymus) with a reduction of B and T cells
progenitors, dysfunctional memory cells, due
to chronic antigenic stimulation (including, but
not limited to, CMV), reduction of phagocyte
functions (such as chemotaxis and

phagocytosis), with concomitant increased

() =, m 8_'
Py otoncianat Mo S| %
adult elderly p I’Od u Ct'O n.

e —

levels of pro-inflammatory cytokine

Semin Immunol 2018 Dec;40:83-94.
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The responses to influenza

vaccines were dependent upon

exposure to influenza virus strains

during childhood.

Journal of Autoimmunity 83 (2017) 12e21

Nature Immunology volume 18, pages464—-473 (2017)
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Table 1 Influenza vaccine formulations available for older adults

o ifhnix
o EiifiEEH

Vaccine Type Content Dose, mL Route
Inactivated tri- or quadrivalent vaccine Subunit 15 ug HA per antigen 0.5 M
Adjuvanted inactivated trivalent influenza vaccine Subunit MF59 adjuvant 0.5 M

15 ug HA per antigen
High-dose inactivated trivalent influenza vaccine Subunit 60 ug HA per antigen 0.5 ™M
Recombinant quadrivalent influenza vaccine Recombinant 45 ug rHA per antigen 0.5 M

Drugs & Aging (2019) 36:29-37

EARRRESHEZEFANKREND

Variable Laboratory-Confirmed Influenzaj
IV3-HD IIV3-SD /" Relative Efficacy "\
(N=15,990)  (N=15993) (95% Cl)
no. (%) %
Protocol-defined influenza-like illness 228 (1.4) 301 (1.9) 24.2 (9.7 to 36.5)%
Influenza A 190 (1.2) 250 (1.6) 24.0 (7.8t0 37.4)
A/HIN1 8 (<0.1) 9(0.1) 11.1 (-159.6 to 70.2)
A/H3N2 171 (1.1) 223 (1.4) 233 (6.0t0 37.5)
Influenza B 38 (0.2) 51 (0.3) kzs.s (-15.7 to 52.4))

e Double blinded RCT, for patient > 65 y/o
High dose group: 15990, Standard dose group: 15993

e Relative efficacy estimates were higher in analyses restricted to cases caused by
vaccine-similar strains

N EnglJ Med 2014;371:635-45.
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e Randomized control trial, Paitents > 60y/o
o EHIR21XK, FF{HImmunogenicity
e |D group:2580, IM group:1070
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Improved recruitment of More T-cells activate a greater Larger pool of varied and In the blood, the majority of
monocytes and increased number and broader range of cross-reactive antibodies antibodies target the neutralizing
antigen uptake B-cell types region of the antigen, resulting in

Enhanced antigen-presenting optimal virus neutralization

cell (APC) differentiation
and migration to lymph node
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Entire study population High-risk group

Difference in Difference in

GMT ratio seroconversion (%) GMT ratio seroconversion (%)
A/H1IN1? 1.4(1.3-1.5) 9.2(7.1-11.3) 1.4(1.3-1.5) 11.1(7.5-14.6)
A/H3N2° 1.6 (1.5-1.7) 12.7 (10.5-14.9) 1.6 (1.4-1.7) 13.5(9.8-17.2)
B Strain® 1.2(1.1-1.2) 5.2 (3.0-7.4) 1.1(1.0-1.2) 5.0(1.4-8.5)
A/H3N2° 1.5(1.3-1.6) 11.3 (6.7-15.9) 1.4(1.1-1.6) 12.3 (4.8-19.9)
A/H3N2° 1.7 (1.2-1.5) 11.9 (7.3-16.6) 1.3 (1.1-1.5) 12.6 (5.0-20.2)
B Strain® 1.1(1.0-1.2) 4.0(-0.4t08.4) 1.1 (1.0-1.3) 4.8 (-2.1to0 11.8)

e All values significantly noninferior.
e Statistically significant ratios of GMT and differences in seroconversion were tested
on the Full Analysis Set population and multiplicity adjusted P- values were < 0.001

for all strains except theheterologous B strain
Int J clinical practice 2018;72(10):e13249
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