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Influenza

AR % CRNAF B Z v

RNAY & 36 F  #it/#

0 NN N AW N -

PB2 Cap-binding, endoneuclease

PB1 RNA polymerase

PA Proteolysis

HA Attachment to sialic acid, fusion

NP Structural protein

NA Sialidase, release of virus
Structural protein, ion channel
RNA transport, splicing, translate

Table 1 Influenza-attributable cases leading to outpatient visits,
hospitalizations, and mortality in non-high-risk patients in the USA:
population-based estimates by age group”

Final health outcome Cases by age group

18-49 50-64 65+
years years years

Il but not medically 5.191.816

atiended”

1,375,732 520,756

Outpatients only 2374753 644,607  988.035
Hospitalized patients 31.836 39,711 67.070

Deaths 684 2,660 17,754

Data from Molinari et al. [2]

Klepser ME. Drugs. 2014; 74(13): 1467-1479

R
(ORTHOMYXOVIRUSES)
/HA - hemagglutinin (& & E %)

N'E - NA - neuraminidase

(g e )
helical nucleocapsid (RNA plus

* NP protein) ~ BRNAA 7] 5 &

’

—g——sipme——polymerase complex
l‘ M2 }W(IEA@]@%‘J}?)
3os

A, B, C Al 3% (neuclocapsid +

matrix protein)
17 4] HA or NA protein

Pathology of Influenza Infection

A. Binding to Sialic B. Entering Cell C. Replication D. Release From
Acid

Cell
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Occurrence of Inﬂuenza Pandemics and Epidemics

ncidence of clinically manifest influenza
Mean level of population antibody vs A HxNx
Mean level of population antibody vs A HyNy

Pandemic

Mandell, Douglas and Bennett’s Principles and Practice of Infectious Diseases, 5t ed. 2000:1829.
Modified from Kilbourne ED. Influenza. 1987:274, with permission




Seasonal influenza compared to
pandemic — proportions of types of cases

Deaths‘
Requiring A
hospitalisation

Deaths 4 Requirin

9
hospitalisation

Seasonal influenza Pandemic

Estimated Influenza Disease Burden, by Season
United States, 2010-11 through 2017-18 Influenza Seasons

Season Estimate 95%Crl Estimate 95%Cri Estimate 95%Crl Estimate 95%Cri

20102011 | 21,000,000 | (20,000,000~ | 10,000,000 | (9,300,000 290,000 (270,000 37,000 |(32,000-51,000)
25,000,000) 12,000,000 350,000)

20112012 (8,700,000 (4,000,000 140,000 (130,000 (11,000-23,000)
12,000,000) 5,600,000) 190,000)

2012:2013 | 34,000,000 | (32000000 | 16,000,000 | (15000,000— 570,000 (530,000 (37,000 - 57,000)
38,000,000) 18,000,000 680,000)

20132014 | 30,000,000 | (28,000,000 | 13,000,000 | (12,000,000 350,000 (320,000 (33,000 - 50,000)
33,000,000) 15,000,000 390,000)

20142015 | 30,000,000 | (29,000000- | 14,000,000 | (13,000,000 590,000 (540,000 (44,000 - 6,000)
33,000,000) 16,000,000 680,000)

2015:2016° | 25000000 | (24000,000- | 12,000,000 | (11,000,000~ 310,000 (290,000 (21,000-31,000)
28,000,000) 13,000,000 340,000)

20162017 | 30,000,000 | (28,000,000~ [ 14,000,000 | (13,000,000 580,000 (520,000 (44,000 - 6,000)
32,000,000) 16,000,000 660,000)

Pandemics of influenza

Recorded human pandemic influenza
(early sub-types inferred)

H2N2 H2ZN2

H1N1 ' H1N1

Pandemic

H3N8
*—;

1915 1925

1995 2005 2010 2015

Recorded new avian influenzas HY"
H5 32003
H7 3% -

| | } ] ] ] ]
1955 1965 1975 1985 1995 2005

Ll ey

suess e et N\

where the flu first erupted in the fall of

20172018 | 49,000,000 | (46,000,000- | 23,000,000 | (21,000,000— 960,000 (870,000 (69,000 99,000)
53,000,000) 25,000,000 1,100,000

Influenza 1918

" theworst epidemic the
United States-has ever knowi..




An Emergency Hospital for Influenza Patients
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Genetic origins of the pandemic
(H1N1) 2009 virus: viral reassortms

N. American H1N1
(swine/avian/human)

Pandemic (H1N1)

2009, combining

swine, avian and
Classical swine, N. American lineage human viral

VAW Avian, N. American lineage components

Human seasonal H3N2

Eurasian swine lineage

#7315 714 b (Novel Influenza)
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Source: WHO/WPRO

Source: WHO/WPRO
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Human Infection with A(H7N9) Virus in Mainland China
[As of Mar. 11, 2017]

[l Altogether 1 282 cases of human infection with A(H7N9) virus has been
reported in Mainland China
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i\@"eeographic Distribution in mainland China
« Twenty-one provinces had H7N9 cases since 2013, mainly
in the southeast part of China
— 17 provinces in the fifth wave
= Highly sporadic

— On average, 1.2 cases each township

«+ In the 5% epidemic
"-nua v i ' "o 2/

— 118 cities
— 303 counties

— 17 provinces
— 455 township
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@ ;  Clinical Features and Severity s

April  Reawered
National JPCM stablished. guidebne (version 1) relessed and

erharced suvellance inplemertadin 1L s willnce sysem @ Died
« High fever, cough, shortness of breath and rapidly progress severe e
pheumonia * e e el
- Pneumonia(91%), respiratory failure(71%), ARDS(67%) ! .
« 90% were severe cases, 75% were admitted to ICU . . '??:'.:'..'r.:’;:;:n:z"w
» Overall case fatality rate is around 40% g B N .
s 0% o g n40% 3 WP s 4 s
+ Very few mild cases from ILI surveillance 2.
— 0.001% ( 3/209877 ) from ILI between October 2016 and Week 7th, 2017 = 3

+ Serological research 2013-2014 2
+ No infection in general population (0/1408) :
S S e A S S PR FR Y SR PR Ty T Pt 4

Itry worker (0.11%, 2/1866)
%%,mgﬁgq S T I W A -

o Mar o
Sero-epidemiologic study of infuenza A(H7N9) infection Mild case
Date of Onset of
among exposed populanons China 2013-2014.[J] | Crms suakilidiodaluihesd
Influenza & Other Respiratory Viruses, 2016 | Figure L. Winess In 139 Patients. HINS
cases on closures of 10 provinces and Is provided n Figure $2 Appendic
Asymptomatic COC daotes Center for Disease Control and Provantion, ILI influeraa.like llness. |POM Joint P and NIC ntae

uy 10
’ HINB guideline (v asion 2) cdessed
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Table 1. Impact of avian influenza on humans and poultry in the Hong Kong Special Administrative Region* $£32003&2 3 HTF
Year H5N1 HON2 856] » A B AHINTS ing
No. of No. of deaths No. of pouitry No. of No. of deaths
documented affected or documented 795 » %”ﬁ % B enR lLl(’éJﬁ L ]
human cases destroyed human cases E )
1007 18 6 1544 milion @ =
1009 & & 2 2 0 ik 2 & %
2004 , = 1.872 milion : 2 1 "’I’Es‘t i ILIK( T REUCL)Z 204K E EREA(RZ ﬁf@
2002 2 u 0819 milion s 2 Y )
2003 2 (mported) 1 s 1 0 ILIs¢ 93
Total 20 7 3,835 millon 3 0 - 57Hk w‘?& P BE S A FR DR RS

* Data accessed from Department of Health, Hong Kong Special Administrative Region
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Physicians’ Desk Reference. 54" ed. 2000:1040,1079-1080.
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Selective Neuraminidase Inhibitors

Tamiflu™ Relenza®
(oseltamivir) (zanamivir)

z é&mn-&m& 2 ‘*"”*"ﬁ/f‘&

1301 + -f LEZ A
m/u)i‘:ﬁff

Fupm 4 a4 AzB g pF Az B g H#
FFES v IRBE BNk

Y I T

e R AR (A &B)
B ESELR
RBEED
FRE Fi4

M2 3o FdrlRcnié * s34

R #HARE § o< FIBARR 44 527 M2 protein
BIfc® # 2% F 0 ¢ 457 A 42010 (ONS side
effect » ER> REHYIEZF T FHlier R1o

Peig A 2 R A B0 X 9F 1/3IRER L §
A PEE T XN RIRFE2-3X G AL PP

1, CDC MMWR April 20, 2001
2, Antimicrob Agents Chemother 1991; 35:1741~7|
3, Arch Intern Med 1995; 155:533~7
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# Zanamivir & oseltamivir# ﬁﬁ’@;}*ﬁ' PEF2.5
X

% $ £ Zanamivir 5o ° }}% A ¥ A3 PRI
3 $03 J

# Amantadine & rimantadine¥ ¥ :‘fﬁ":\?}* E g
F1-2=%

#Oseltamivirt: /& & * 321/ » Zanamivirt: /&
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Oseltamivir ( Tamiflu )

FHAAfrmd (2 $EIHE) 0 5%
WEAFF P HL L EEFF AV Y
NG

EHBFORE R A HF LR T RN B LR
- BRBREBFIEITECLRpBALS
Fo L XAXNEWA T KBV Y
R L 2T

SR Lisdpl 2018

F T EY 2
R oI AR e B

Oseftamivir  Treatment 75 mg twice daily Influenza A

Zanamivir

Prevention 75 mg daily andB

Treatment 10 mg twice daily Influenza A
Prevention 10 mg twice daily and B

Amantadine’ Treatment 100 mg twice daily®  Influenza A

Prevention 100 mg twice daily*

Rimantadine’ Treatment 100 mg twice daily®  Influenza A

Prevention 100 mg twice daily*

5 days for traatment, 7 days in post-o vention,

Source: Expert Rev Pharmacoeconomics Outcomes Res © 2009 Expert Reviews Lid

2BHBIAGS 2018

Peramivir (2D)
600mg IV QD'

5%

Oseltamivir® (1C)
75mg PO BID®

2% EBIG 2018

Peramivir ( Rapiacta)

BEUEINRER . AP LENLRRFARES
FR* oseltamivir &

¥ 1E 5 R S L oseltamivir Fu i L ?
Y SR Ty S
j oseltamivir ¥.¥ :}fsfr ¥ peramivir g X 4+
7vg K2 4R 2 o

- g FEHAME S 300mg > gk .&Jﬁ' ¢
* 608mg PE o
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Estimated Influenza Disease Burden, by Season

. United States, 2010-11 through 2017-18 Influenza

Seasons

Estimated U.S. Influenza Burden, By Season
(2010-2018)
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