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OpOoPBAevvoioi

BAevvoilo1i

m Influenza A, B, C, D

NapaBAevvoioi

m Morbillivirus

- Ioc¢c 1Aapag¢ - Measles
m Paramyxovirus

- lMapatvpAovevia 1-4

- [lapwtit1da

- Simian SV5

m Pneumovirus
- AvamveuoT1KoOU OUYKUT10U




OpOoBAevvoiol -Ta&ivounon

Apvntikng moAikotntag single-strand RNA 101
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Influenza A virus

m oAU poOAuopatikog, MOAUVEL ToOV AvBpwrmo kKal mMoAAd Cwa
m Hmlec pEXpPL MOAU ocoBapeg Ao1PwEELC

m OAeC¢ T1C nAlKlec

m [lpokaAel mMayKOOU1eEC €mdnNUiec - mavdnuieg

m MetaAAdooetal cuyxva




Influenza A :
MoAuvel moAAa €16n Cwwv
Quoilkoc &eviotnc tTa Aypla TTOUA1ld




Influenza virus A

B Alayxwpillstal 0€ UMOTUMOUG HUE BAOn TNV ALHOOUYKOAANTivn Katl
VEUpau1v1daon

- Mtnva
m H :1-18 N: 1-11

- AvOpuwrnog
m H1, H2, H3
m N1 N2




Influenza B

m Meilova aitia voonong

m Aveuploketal pévo OTouC avOpwrouc
- Aduvauia npooapuoyn¢ os aAda (wa

m Asv mpoKaAel mavOnuiec

m [IpOKOAE1l TO 20% TWV TMEPLOTATLIKWY YP1mMNeG MAYKOOUTIWC

B TOMKEC EMLONULEC KAOe 2-4 xpdvia

m KAl1vikn €1kova nmidtepn

m [lpooBaAlel OAEC T1C NAlKlec , ouxvotepa matdid



http://www.google.com/imgres?imgurl=http://cbppatient.com/files/media/Flu.jpg&imgrefurl=http://cbppatient.com/health-conditions/influenza/&usg=__3KfoTUosZ8vgOeR_0XzsU51hdtI=&h=1059&w=750&sz=252&hl=en&start=124&sig2=RmT14VT7WucLLI_LEnNgyA&zoom=1&tbnid=L65-HtvaFTGeWM:&tbnh=150&tbnw=106&ei=5GFHUZPBEI7EPLL6gIgC&prev=/search%3Fq%3Dinfluenza%2Ba%2Bsymptoms%26start%3D120%26um%3D1%26hl%3Den%26sa%3DN%26gbv%3D2%26tbm%3Disch&um=1&itbs=1&sa=X&ved=0CDAQrQMwAzh4

Influenza C

m [lpokaAel AMLEG Ao1pwEELC

m Quoilkoéc Eeviotnc o AvOpwWNOg, QMOMOVWVETALl QMO XO1poug

m Acv TMPOKOAET EMLONULEC

Influenza D: x2ta Booeildny, Ox1 Aoi1pwEelc otov avOpwrmo



http://www.google.com/imgres?imgurl=http://www.tabletsmanual.com/img/wiki/swine_flu.jpg&imgrefurl=http://www.tabletsmanual.com/wiki/read/swine_flu&usg=__RqZJiGiOx4PwXrPFWtUQA9q10Ok=&h=300&w=330&sz=29&hl=en&start=133&sig2=DBgZh2MnEyxG3AFfuVt-cQ&zoom=1&tbnid=BE86LrwSgKQD1M:&tbnh=108&tbnw=119&ei=5GFHUZPBEI7EPLL6gIgC&prev=/search%3Fq%3Dinfluenza%2Ba%2Bsymptoms%26start%3D120%26um%3D1%26hl%3Den%26sa%3DN%26gbv%3D2%26tbm%3Disch&um=1&itbs=1&sa=X&ved=0CEIQrQMwDDh4

OvopatoAoyia

N.X: A / Beijing / 32 / 92 (H3N2)
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Human Seasonal Influenza Viruses

Types

+ Influenza A NN

(Influenza virus types A&B cause most
human illness and the flu season)

* Influenza B- - B(victoria

Subtypes Clades (Groups)

* A(HIN1) peessS—) < 6B.1 IEEEEES——) .
* AHIN2) mmmm—) - 3C.2a, 3C.32 EE—, -

Sub-Clades (Sub-Groups)

[Select Examples]
6B.1A

3C.2al; 3C.2a2; 3C.2a3;
3C.2a4

* V1A.1;V1A.2;V1A3

* None

OL U0 TUTIOL TWV LWV TNG yPLNG (A kat B) Ttou TipokaAoUv TNV €MOXLAKN) yplmn kabs xpovo




IotoplkA oTOolXElA

m 1510-1960 : 30 emibnuiec (6 mavoénuiec)

m 1918 (Pfeiffer) : AiludédiAog¢ tnG 1vPAouvévtoag

m 1933 (Smith, Andrews, Laidlaw) : I6c¢ tng ypimnc tumou A
m 1940 (Fransis kol Magill) : I6c¢ tng ypimng tumou B

m 1949 (Taylor) : I6c tng ypimng tumou C
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FTONIAIOMA

OKTW €A1KO0€16 VOuKAsokad1d1kd tTujuata
eA KOl B okTw Tpnpata
C €MTA TuHpaTA

-ve strand RNA

eTP1LUEPEC OUMUMAEYU TNG RNA moAupepaong
*PA, PB1 ka1 PB2




F'ONIAIQCMA

Npwteivn tou mupnvokapidiou- Nucleocapsid protein (NP)

M1 : OUMMUETEXEL OTO OXNMUATLOMO TOU 11KOU ocwpatidiou

M2 : oxnuatilel 61AUAOUG KOl CUMUETEXEL OTNV
AMeEAEUOEPWON TOU 11KOU owpatidiou

- Amantadine, rimantadine

M1, M2, NP : type specific
- Aladopornoinon peta&u twv tunwv A, B, C

M2

M1

HA
NP

NA

OAec 01 MPWTETIVEC KwOHLKOMolouvtal amd O61aPopeETIKA THAMATA TTANV
TNC M1 kol M2 KAl T1C MN OOMKEG MPWTETVEC NS1 kal NS2




AUO EMLPAVELAKEC TMPWTETVEC

b Haemagglutinin

«———— HAQ ——>
HAT HA2
|

Cleavage site
Nature Reviews | Immunology

HA
- Hemagglutinin (HA)

- Neuraminadase (NA)
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EnidavelakeC YAUKOMPWTETLVEC

m AlpoouykoAAiltivn (Haemagglutinin)- HA

- H HA ouvtibetal ocav pia mpodpoun mpwteivn n omnola Sdiracmatal amod
U10 KUTTOP1KNA Tpwtedon o€ Vo AeltoupylKkEC mpwteivec HAL1l kati
HA2

- Ymevubuvn yia tnv maboydévo Spdon tou 10U

m EmitpeEnel tnv mMPOOKOAANCN Tou 10U ota €vO0OnNAilakd KUTTApA TOU
OVWTEPOU AVATTVEUCT1KOU

— A€OpEVETAL OTO OLOALKO O&U TWV EMLONALAKWY KUTTAPWV

m [lpodyel tn ouvtngn tou mMeP1PANUATOG HE TNV KUTTAPOMAQACMOTLKN MHEUPPAVN
: €10060¢ TOU 10U

B 2UYKOAAG €puBpd aipoodaipia avBpwmou, O6pvibac Kat

|
- Kuplo¢ kaBoploti¢ thG AaVOCOAOY1KNAC QAMOKKP1ONG




EnipavelakeC YAUKOMPWTETLVEC

m Neupauividdon (Neuraminidase) -N 1 NA

-  EvQupikp 6pdaon, 6100md TO OLAA1KO 0&U Twv YAUKOMPWTEIVWV KAl TWV UNMOOOXEWV

- Emltpenel tnv aneAguBEpwon VEWV 11KWV owpatidiwv
- KabBopilel tn ocofapdétnta tng vooou
- OQAapHOKEUT1KOC 0TOXOC - zanamivir, oseltamivir Y e

Lipid
membrane

Neuraminidase

B Ribonucleo-
protein (RNP)

- RNA

- Nucleoprotein
— Polymerase




Influenza A virus: MPOOKOAANON

Sialic acid Galactose
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m A€opevon o€ enidavelakd olaAukKad o&€a, Ta omoia AamoTEAOUV TEA1LKA popla
VAUKOTIPWTELVWV | YAUKOALTT1O1wv

m Ubiquitous receptor




Influenza A virus: MPOOKOAANoH

O TUmog tou olaAilkou o&€og, pe To omoio cuvdestal n HA 61apeEpel amd Cwikd €160¢
oe Cwik6 €i1doc.

Etol 61adEpouv avtioTolxa Kal ol 10l yplmng mMou HUMopouVv va TPOooPAAouv TO KAOE
(wiko €1boc¢

M \/\
ot
Shalic Aol (S, Galactose (GAL,
gy O

SAG23GAL o 2_3

Avian influenza virus strains contain an HA with preference for binding to sialic acids linked to the rest of the sugar

by an a2-3 linkage. In contrast, HAs from human influenza virus strains show enhanced binding to a2-6-linked
sialic acids
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Metadoon

Tpelc tTpomol:
Apeon enadry HE HOAUOHEVO ATOMA
Ena¢r) pe MOAUOUEVA QVTL1KELPEVA

Evlonvon

Infuenza Transmission Rates (CDC,2009)

Body fluids and hand to hand contact 70%
Air borne 29%
Animal 1%




NMNaboyEveia

Key:

pathogenesis of
influenza syndrome

- Major contributors to <

———>» |mmune response

...... » Less frequent outcomes

Antibody

T-cell
responses

Interferon

induction




Respiratory Tract

Upper Respiratory Tract -
Nasal Cavity @\
[ 2
)\
Pharynx n
|

Larynx l\x

Lower Respiratory Tract
Trachea >

Primary bronchi )

=
Lungs —p

= AREAS AFFECTED BY FLU
— AREAS AFFECTED BY COLD

NMNaboyEveia

m O 10C €10€pxeETOl ME TNV €lomvorn kal ¢OAavel otouc PBpoyxoug

sssss

uuuuu

e Eival véooC TOU AVWTEPOU KOl KATWTEPOU A.ZX.
e Agev MPoKaAAel laipia

e Katootpédel ta
e BAEVVOEKKP1T1KA
e Kpooowta
e AAAO €m1ONAlakd KUTTAPA




NORMAL TRACHEAL MUCOSA

H kKatoaotpodr] Twv KUTTAPWY TOU KPOCGOWTOU
em1OnAiov odnyel oe au&nuéevn gvaiodnoia yila
devuteponadeic BakTnplakEG AOLPWEELC

7 DAYS POST-INFECTION

a
7
£
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NMaBoyeEverla

Caused
by viruses
e Neupauividdon : 8iaomd tn PAEvvn — O W e
’ - ) Stuffy nose, lt:u::gal:ing
e A1uo0UuyYKOAANTivn:MpookOAANGCH i andsoreh Musdieorbody

the body

e Ta MOAUCHEVO KUTTOPO KOTOOTPEPOVTAl Amd TOoV 10. dection”

Onset is gradual
Onsetis sudden

e EKatovtadeg VEa 11KA owpatidria

e H poAuvon Twv KUTTAPWY TNG TPAXElaC KAl TwV Bpoyxwv
nPoKaAel dAeypoviy kal odnyel o€ PBAXa Kol €peOLOMO TNG

Tpaxeiag
e Ta avooodpacT1KA KUTTTOpA avitidpouv otn 1oyevy Aoilpwén
aneAsuespwvovFaq KUttapQKivsq o1 OMO1EC TPOKAAOUV TMUPETO, St
HUOAY1EC KOl AAAQ YEVIKA CUMUTTWUATO Gentral- B
- Headache Runny or stuffy

nose
- Sore throat
. -Aches

Systemic

- Fever .
(usually high) ¢ =

Respiratory
- Coughing

— Gastric
| - Vomiting




NMNaboyevela

- {5
. H5N1 ;
= influenzavirus

m IL-6

m Atadpapatidel onUAVT1KO pOAO OTN CUUMTWUATOAoyid

@@ Virus replication
© “and release

m IFN- a -1oYupoc snmaywy£ac

- Eilvatl umevbuvn yla Ta CUCTNUOTL1KA CUMUITTWUOTO TNG
AolpwEnc-pick 3-4 p€pec petd tn Aolpwén

Chemoattractants ,\
’ Proinflammatory o ,"oo
m Evepyomoiel ta NK o b "
roinflammatory emoattractants
’ ’ ’ ’ cytokines roinflammato
- NK mepilopidouv tn AoilpwEn HEXPL va epdavicoBel n St
XUUKN KAl KUTTOop1lk avooia
Acute rgspiratory distress syndrome
'Ir\'li:::xoes::lsestruction

Influx of leukocytes
Dilatation of blood vessels

Courtesy: NEJM
N Engl) Med 2005; 352:1839-42 Copyright @ 2005 Massachusetts Medical Society




AvVOO10KK QmoKp1lon

Xupikn avooila

Kvttapiki avooia

m IgG, IgM kal IgA
- IgG mapap€vouv yla HEYAAO
XPOV1KO 61d0Tnua
m Avtiowpata €vavtl tng HA kat NA

- Avtiowpata €vavtil tnc HA
TTLO ONUAVT1KA

m [lpootacia amd avapoéAuvvon

m Avooia €101KN TOU OTEAEXOUG

B fTa

T- Agpdokuttapa avayvwpilouv
HA, NA
m Avooia €101Kf] TOUu OTEAEXOUG

T1C mpwteivec tTou
nupnvokayidiouv-NP

PB2

M1

m [lpootacia yia 6Aa ta oteAEXn
Tou 1610u TUMOU




KA1v1iKN €1Kova

m MoAuopatikn mepiodog - 1 pEpa mpPLV TNV £€vopén TWV CUUMTWUATWV
Kal 5 HEpEC MpETA

NRasopharynx &
R e Day-by-Day Symptoms of the Flu
h Systemic
-F N 3
‘ oy pay 0 pays 13 ) R

-Lack of appetite

-Coughing IGastric
-Nausea

-Vomiting

usually no symptoms, but - exhaustion - fever comes down

the flu is most contagious - muscle aches and pain - cough begins to improve

24 hours before symptoms - fever - breathing becomes easier
appear - cough, sore throat - less exhaustion and fatigue

Intestinal

-Diarrhea




EMUAOKEC

Baktnplakfi mvevuovia

(d 1 ’ .
- S. pneumonuiae FX o
; Ly . ‘/H el W
- H.influenzae TR %
- S.aureus Cardiovascular complications of influenza
Muooitiba, kupiwg o maidra
EmunAoKkéC and KNI e
- Eykepaionddeia, ouvibwg Oavatndopa ‘ | >
' ' gns =
- Metaypuutikl g€yKepaAitida < =
- —
- XUvépopo Reye, kupiwg oe mairdia —— e

EM1MAOKEG anmd Kapdl1oayyELakd cuotTnpa



Table 2

Factors That Increase Risk of Serious Influenza-Related Complications

Age Factors

=65 years®

<19 years and long-term use of aspirin/salicylate-containing medications
<2 years®

Health Factors

Asthma

Neurologic and neurodevelopmental disorders

Hematologic disorders (e.g., SCD)

Chronic lung diseases (e.g., COPD, IPF, CF)

Endocrine disorders (e.g., diabetes mellitus)

Cardiovascular diseases (e.g., CHD, CHF, CAD, history of stroke)

Renal and hepatic disorders

Metabolic disorders (e.qg., inherited disorders, mitochondrial disorders)
Obesity with BMI 240

Compromised immune system due to disease (e.g., HIV/AIDS, some cancers [e.g., leukemial) or pharmacologic agents (e.q.,
chemotherapy, corticosteroids/other immunosuppressants)

Other Factors

During pregnancy and up to 2 weeks post pregnancy

Certain races/ethnicities (i.e., non-Hispanic black, Hispanic/Latino, American Indian/Alaska Native)®
Residence in a nursing home or other long-term care facility

T Approximately 70%-85% of seasonal influenza—related deaths and 50%-70% of seasonal influenza—related bospitalizations
are in persons aged 265 years. * Although all children aged <5 years are at high risk, those aged <2 years are at greatest risk,
and bospitalization and death rates are bighest among those aged <6 months. < These individuals are at heightened risk for
hospitalization.

CAD: coronary artery disease; CF: cystic fibrosis; CHD: congenital heart disease; CHF: congestive heart failure; COPD:
chronic obstructive pulmonary disease; IPF: idiopathic pulmonary [ibrosis; SCD: sickle cell disease. Source: Reference 5.
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1. Apeon aviyveuon

Immuofluorescent
staining

§ Immu

-

ne EM
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2. Amoupovwon Tou 10U

EVOPOOAULOUOC OTNV AUVLIOTKN KO1AGTNnTA
EUBPLOPOpWV QAUYWV

Tuntontoinon tn¢ HA




Taxeia aviyveuvon avtiyovou-rapid antigen testing

KAlvika égiypata: AeiypoTo AVWTEPOU OVAMVEUOT1KOU, ONMWC PLVIKO N
pP1LVOPaAPUYYLKO EKKPlpa Kol Papuyylkoé emiyxpioua.

EKKplpa and tnv tTpaxeia f BpoyxXi1ké E€KKplupa
Taxeia aviyveuvon avtiyovou
- EvaioOnoia yaunAn, 50-70%

- E16rkotnta moikiAAer, ouvvniwg >90%
m Av to test gival Oetikd, 90% va €ival aAndbwg OetT1kod

Yeubwe apvnT1KA amoTeAEOMATA €1lval MO cuva amd ta YPevdwc OetTika

Polymerase chain reaction (PCR)



Pepaneia :

a ' .
: vir Phosphate
. . . E Os¢==ltal(':‘:1i psrl{!ggmn
m Amantadine kal rimantadine | Lo g
i’ capsule ;‘;";f;’fo‘;:ﬁgfnﬂf?.zzo;:ﬂ
— ApOaOT1KEC oTov TUumo A Ox1 OMwC oTtov B Kat } == TA) PHARM
€ | For Seal use, :

- Apouv otnv M2 npwteivn

m Zanamivir kot oseltamivir S e

Nﬂlgco ;?364-!81 ===
’ ’ ivab -
- AvaoTOAeig TNG Veupauividaong i bt
g o —
- AvaoteAAouv Ttov Turmo A katl B p— =

Infusion Only
Dilute Before Use

m Peramivir-2014

— OVOOTOAEAC TNC veupapividaonc

NDC 50242-860-02

Xofluza™
(baloxavir marboxil) tablets

- >2 XpOVWV KOl CUUTTWHOTO OX1 >2 NUEPWV
3 = ' ::a:::o mg total dose Reonty
m Baloxavir marboxil- 2018 BT £ o

Xofluza“‘ NDC 50242-828-02

(baloxavir marboxil) tablets
- 20mg per tablet |
Single dose
Reonly
Contains 40 mg total dose 3 2 s
{2 x 20 mg tablets) Genentech




Influenza Vaccine Development Cycle

Flu Season Flu Season

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

) - -

FDA Recomme_nds Influenza Vaccination Season Begins
Influenza Vaccine Campaigns Begin
Composition For

Upcoming Season
And Manufacturing
Begins

Global Influenza Surveillance and Response System (GISRS), a partnership of
141 national influenza centres in 111 countries, 6 WHO collaborating
centres and 4 WHO essential regulatory laboratorie



AltaBgoipa epufoAra

m CDC :2023-2024

m EEacBevnuévog 16¢- live attenuated influenza vaccine (LAIV).
- 2-49 xpovwv
- Ox1 €YKUEC

m Adpavomoinuévog 106¢ -inactivated influenza vaccine [IIV]
- egg-based vaccines

B >6UNVWV, EYKUEC

m Mia 6d60n
- ccllv4 (standard-dose, cell culture-based vaccine)
-  >6UNVWV, EYKUEC

m Recombinant Influenza (Flu) Vaccine-2013




CDC :2023-2024 EMBOAIA

[IV4

V3

LAIV4

Quadrivalent Inactivated Influenza Vaccines (IIV4)

The most commonly administered flu vaccine is a quadrivalent vaccine,
which provides protection against the four strains of influenza most
likely to be circulating each season.

Trivalent Inactivated Influenza Vaccines (IIV3)

protection against three strains of influenza (as opposed to
four with a quadrivalent vaccine). There are no trivalent
vaccines for the 2021-2022 flu season.

Quadrivalent Live Attenuated Influenza Vaccine (LAIV4)
Nasal Spray Flu Vaccine

This vaccine is administered intranasally, which means that
the vaccine is sprayed up the nose as opposed to being
injected with a needle.



CDC :2023-2024 EMBOAIA

Quadrivalent Recombinant Influenza Vaccine (RIV4)
R|V4 recombinant vaccines can be useful in the event of a pandemic or
vaccine supply shortage

Quadrivalent Cell-Cultured Influenza Vaccine (ccIIV4)

(:(:Il\lli Cell-cultured vaccines do not use chicken eggs in the
manufacturing process, similar to recombinant vaccines. The
manufacturing process of these vaccines uses animal cells to grow
flu viruses instead of eggs.




| 9% UK Health Security Agency

Flu vaccines 2024 to 2025 season

6 months to less than 2 years 2 years to less than 18 years 18 years to less than 60 years 60 years to less than 65 years™ 65 years™
in a cinical risk group™ in eligble year groups or in a cinical risk group™ i a ciinical risk group™ and pregnant women in & clinical risk group and over

QiVe Cal-tased quadmalant No contraindications M LAIV contraindicated or QiVe Catl-tasad quadmaiant nuinza vacone) QiVe Cab-tiased SQIV Aduvantad 59y
nfuenzi vaccne to LAV otherwise unsuitable™ or QiVie (Qrsackivelont Tl wacone, iuerza vaccing grown quadralent
or QiVe Ouadrivabent nfusnza egg-grown) if QG not avalatile QIV-HD $oh-cose quadnvent biaanze woohey
vaccrw, 0gg growr § Qe mmunw :*_m’“mww"" PUONZS VACONG, 0gg grownd QIV-HD High dom
et wmw or Qive Quadnivaient miuerva
L or QfVe Cuacrialert VR, 400 Orown # ONG and DTS SO DO
Fluonza vacons, 009 ON-HD not avatabie or QiVe (Cab-based

growry f OVe not aveslable Jasdraont TG

vacone § aON o
QIVHD not avalisbie

» 0-99

0-00 0®-0

& D
Cell-based Quadrivalent Fluenz Influenza Tetra MYL Adjuvanted Quadrivalent
Influenza Vaccine ¥ AstraZeneca Viatris Influenza Vaccine ¥
CSL Segirus CSL Seqrus
| ave LA E=E
Egg-free
O--= | @z— or-
1‘ . PORTE — er 3
1\E "8 e s s e i .
B | i =
E% 10 o - | hi o
‘ lcensed from ’ ’
licensed trom 2 years 10 less than : et tros | lcensed from
& months of age 18 years of age . Bmontsolage N J 65 years of age
Eligible groups Resources Flu ommunisation

® pgod Z and 3 yoars on 31 August 2004

& cgiie School-aged children
Recaption 10 Year 17)

© those aged 6 manths o undr 65 years in
clivcal risk groups

* pragnant worman

o 3l thosa aged 85 years and over

® hose in long-stay residenSal Care Nomes

o carors in recept of canie's aliowanca or man caner of an
cidar or disabledd person

* household contacts of mmunocompnmmed Novdusls

© frontine haalth and socal cre stad

Soo Green Book Influenza Chapter 19 for full details
on eligible groups

Annual flu mme
VORIV s L Helping to protect people, every winter

Green Book influenza Chapter 19 © G sorvape 136
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MpoduAaén
Masks and Hand Washing




The Quick Change Artist




A1apopEC HETAEU EMOXLAKNAC YypPimng Kat
navonuiac

Enoxiakn ypinn

Mavonuikn ypinn

Epdpavidetal kabe yxpoévo, ouvribwc to
XE1pwva

Eupavidetal omopadika

2UVABwWC UMApXEL KAMO10C PBaduog
avooilag amd TMPONYOUUEVEC €KOECELC

KaBéAou avooia otov mAnOuoud

Yyl dtopa ouviiBwg dev diatpExouv
K1vOuvo y1la ooBapEC EMLTAOKEC

Yyl dtopa OAwv Twv NA1KWV pmopetl
va VOOHoouV

O €uBOALOCUOC Y10 TNV EMOX1OKNA
yplnn Baociletal 0 yvwoTtd OTEAEXN
TOU 10U

EuBOA10 6ev €lval 61a0€o01po
TOUAQX1O0TOV OTa apX1ka otddia TNnG
navonuiag yiati to otéEAexoc €lvatl
VEO




ANTIGENIC DRIFT
anoKA1on n HETAAAAEN

Bauiaia avtiyovikng addayfh xweig adAayn
OTOV UMQATUMO

H3N2 H3N2 H3N2  g3N2
1968 1975 1993 2004
HONG KONG VICTORIA BEJING FUHIAN




Antigenic “Drift”

Antigenic Drift

- 104

Mistakes made by viral
DNA polymerase
during repication cause
virus with new
antigenic variants to be
produced

An influenza
virus infects a
healthy cell

Due to pressure from
antibody that host develops
against viral antigens, the
virus with new antigenic
varients is selected and a
slightly different strain of
virus begins to circulate in
the population.



Antigenic Shift

FEVET1KOC avaouvOelacudc - avtikatdotaon Twv
yovidiwv tn¢ N 4 H pe dAAa yovidia mou
NMPoEpYovTal anmd 1oucg ypimng Cwwv 1 mTnvwv
(Re-assortment event)

MpokUntouv véol 101
Kabe 10-40 ypovia

O mAnBuouoc bev €xel avooia Kat
NMPoKaAouv ouviBwc mavénuiecg

MpooBAAAoOUV OAEC T1C NAK1EC

m’?% PP
N B, A P NA

&a A 4 _ AVt
< 2
L5881 5 2%
= < |~ ﬁh

& e @

& \ (§ :
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HxNy Host cell Hx'Ny'



ANTIGENIC SHIFT
OAHMEI ZTHN EMOANIZH NEQN YMNOTYMNQON TOY IOY INFLUENZA A




Reassortment




Xoipo¢- "Mixing Vessel™

Avian
Reservoir

'f: ‘,"' #
‘ r-’ New
| . Reassorted

Virus




Acopevon tnc HA o€ O01a¢OpETLKA OLAALKA
o&ca

e 2-3 oUVOEOEUEVEC OLAAUALWHEVEC YAUKAVEC
e 2-6 OUVOEOEUEVEC OLAAUATWHEVEC VYAUKAVEC




A influenza: 6ev

urtopel va €&aAe1dpbetl :

A
W

“62-6Gal




HA untétunot otov avlpwmo: H1, H2, H3 - H5 (1997), H7 (2003), H9 (1999)

NA untotumtot otov avOpwto: N1, N2, N7(2003)

Haemagglutinin subtype Neuraminidase subtype
- ;
| & B

T T

H2 N2

H3 N3

H4 N4

HS NS

H6 NG

H7 N7

H8 N8

HY NS

H10

H11

H12

H13

H14

H15

H16




16 HA
9 NA

HIN1 =% H16N9
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Mavénuiec 20° alwwva

HI >
1998
1999

H5=> =% | Avian
1997 2003 | g,

2004
H7 = e e
1980 1996 2003

H | e

H? ———>
H1 >

1915 1925 1935 1945 1955 1965 1975 1985 1995 2005

1918-9
“Spanish”

1957-8 1968-9
“Asian” “Hong Kong"

influenza
HIN1

influenza influenza
HM2N2 H3N2




Mavénuia 1918-“Spanish Flu”
2TEAEXOGC A HIN1

“the Mother of All Pandemics”
Taubenberger, Morens.EID.2006;12:15-22

YUnAR Ovntotnta o Atopa 20-40 Xpovwv
- 50 eKk. Bavato1l

IR BT RS

Military physicians were baffled s sailors and soldiers fell ill,
by the mysterious illness that doctors puzzled over the

The influenza epidemic taxed the was striking young, healthy mystery illness they were
resources of The Red Cross. soldiers. confronting.
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Loo and Gale
Nature Jan 18, 2007

O 16¢c tou 1918

I

h-‘ _— ‘e
Contemporary strain - . % {-
Na?;

Limited virus replication ¥
and disse mination.

Activation of normalinnate
immune response.

Transient activation of o/ B-interferons,
proinflammatory cytokine
and chemokine responses.

. Ny,
1918 Pandemic strain = l % -
N 4

Wide dissemination. ¥
High and rapid replication.

Activation of overactive innate
immune response.

Aberrant and persistent activation
of proinflammatory cytokine and
chemokine responses.

Few or mild clinical symptoms.
Fatal pneumonia or death secondary

to infection.
< 0.1% case fatality.

-

Severe clinical symptoms.

Decreases in lung function.

Acute respiratory distress syndrome.
Severe tissue damage.

Extensive oedema and haemorrhage.
Fatal primary pneumonia.

> 2.5% case fatality.



1957-58
Mavénuia Aclatikng ypimncg

H2N2 virus:
- 3 véa yoviéia (H, N, PB1l)
- 5 yovidéia amd tov 16 tou 1918 HIN1

Mpwta TMeEPLOTATIKA otnv Kiva - OgBpoudploc
EEanmAwOnke o OAO TOV KOOUO OE 6 UAVEC

- 1-4 ek. Oavatol mayk.
- 80,000 otic HIIA

EuBOA1Lo Ttov Auyoucto tou 1957
Mpwto KUpa :Mai1d1d oXOA1KNG NnAlKiac

AgUTEPO KUpA : HALK1WHEVOL



1968-69 MNavénuia tng ypimng tou Hong Kong

m H3N2 Virus
m 2 véa yovidia(H, PB1l),

m 5 yovidia amd tov 10 TOoUu
1918.

m O mMAnBuopdc €1xe HEPLKN
avoola otnv N2

m 1-4 sk. Oadavatol




[Mpo€Agucon tou 10U

1918 1957 1968

‘Spanish influenza’ > ‘Spanish influenza’ > ‘Hong Kong influenza’ >
HIN1 influenza virus H2N2 influenza virus H3N2 influenza virus

) H2N2 HIN1 H3 H2N2
% —_— avian virus human virus avian virus human virus

229 %y 2
Bird-to-human
transmission of HIN1 virus
Y 9o 2
Reassortment Reassortment

% 1 Haemagglutinin
Neuraminidase

All eight genetic segments
thought to have originated
from avian influenza virus

Three new genetic segments from
avian influenza virus introduced
(H, N, PB1); contained five
RNA segments from 1918

Two new genetic segments from
avian influenza virus introduced
(H, PB1); contained five
RNA segments from 1918

Next
pandemic influenza

Avian virus
or

H3 H3N2
human virus

avian virus

All eight genes new or
further derivative of
1918 virus

Copyright © 2006 Nature Publishing Group
Nature Reviews | Drug Discovery




Avian Influenza

m Avian influenza tunou:
- H5N1
— HON2
- H7

[1atil OAec¢ o1 emidnuiec apyxidouv armd tn NOT10AVATOALKN
Acila?




Case H5N1-1999

m Tpixpovo ayopt otnv Kiva sppavidel mupetd 40°C Kal KOLALaKO AGAyoG. Tou
xopnyouvtatl avtiBlotikd katl tnv 3" nuEpa voonAgvetal. Tnv 6" nUEPA TAPAUEVET
QMUPETO OAAA TNV 7" auEavetal MAAL O TWUPETOC KAl g€pdpavidel MELWUEVO KOPEOUO
ofuyovou. H aktivoypadia Owpaka Sdeixvel mveupovia kal S1ACWANVWVETAl.TNV 8N
uepa epdpavidel €1kova o&eiag ondbng ka1 ocuvdépopo o€eiag AVAMVEUOTKNG
duoxéperac- ARDS. Aappdavel Oepameia yia tn ofyn, yia MRSA-vancomycin, HSV-
akKUKAoBipn, kKal yia pUKNnTteG-amphotericin.lepailtépw smideivwon pE €vdayyeLaAKA
nn&n, VePP1KN KAl NRATLKA AVEMAPKELA, KAl TO Mald1l KATAAAYEL Tnv 11" nuépa.

E Ta avTlOwpoTa yla T ypilimn tumou A avixveudnkav tnv 8" pEpa Kal O 10C
armopovwonke tnv 8" pEpa kal tautomolndnke oto CDC kal aAAa KEvtpa wc H5N1

A/Hong Kong/156/97




Avian Influenza

m HS5N1

m 1997: 18 meprotatika oe avOpwmno(Hong
Kong)

m 2003: EpdaviocOnke o0€ P10 OLKOYEVELO TIOU EMECTPEDE
and Hong Kong otnv Kiva

- Cambodia
m 2003-2006: oAU Aolpoyova OTEAEXN TPOKAAEOAV - China
UlKpoemidnuieg otnv Acia - Indonesia
m 33% Ovntdétnta — Laos
m 61% nveuuovTa - Malaysia
O '51/o EL0ayWYN OE’ICU o , - Thailand
m OAa ta yovidia Atav amd avian 106 _  Vietnam
- virus had “jumped species.” _ Russia
m Alyec evdeifelc petadoonc amd avOpwmo o€ _ Kazakhstan
AvOpwro
- Mongolia




Avian Influenza

m 2ropadikrn petadoon amd Ta TOUA1A otov AavOpwro tou HS5N1 eyeipet
avnoux1lec ylatl
— O H5N1 pmopel va petaAAayxbetl
— 0 H5N1 pmopel va avaocuvdlacOel pe YEVET1KO UALKO €VOC

avOpwrivou 10U KAl va ONULOUPYNOEL €vVa OTEAEXOC 1KAVO va
HeETad10€TAL amo AvOpwno o€ AvOpwro

m H NOY mepiypddel tov H5N1 cav “public health crisis” kat
dnAwvel O6T1 N avOpwrnoétnTta €ival TOOCO KOVTA OCO TMOTE OTNV
EUPAVION TNC E€MOPEVNC Tavonuiac




Avian Influenza

m HON2:
- 1999: Hong Kong
- 2003: Hong Kong

m Hmua avtomeplopllOPEVN QVAMVEUOT1K vOCoO ota maidid

m H7:

- 2003:

—  H7N7 pikposmidnuieg otnv OAAavdia
- Hmia avamveuotikh vooo

— H7N3:sninedpukitida os sktpodpeic mMoulepilkwv otov Kavadd

m IaBoyévela:
- Ta H5 kat H7 otedéyn pmopel va e€eAty0ov 6 TOAV Aolpoyova

- Ilpooc@ata ta H5 otedexn avénoav moAv 11 Aopoyovo dUvapurn Toug
m Xyetileton pe ta popra tTng HA




BIRD FLU OUTBREAKS IN 2005 (H5N1 STRAIN)

MIGRATORY BIRDS’' FLYWAYS  COUNTRIES AFFECTED

Black Sea/Mediterranean M Locations of HSN1 outbreaks

Central Asia B Countries with outbreaks
East Asia/Australian

East Africa/'West Asia

East Atlantic SOURCE: UN FAQ/OIE




The World Health Organization uses a six-phased approach

6 A global pandemic is under way

5 Human-to-human spread of the virus into at least
two countries in one WHO region.
A strong signal that a pandemic is imminent

4 Verified human-to-human transmission of the
animal flu virus able to cause “community-level
outbreaks.”

3 Animal influenza virus has caused infection in
small clusters of people, but no human to human
transmission has occurred

2 Animal influenza virus known to have caused
infection in humans,

1 No viruses circulating among animals reported to
cause infection in humans




H5N1 : lNou BP1OKOUMOOTE CHUEPQ

m “Néog 16¢” (antigenic shift) \J‘
- Evaiobntoc¢ mAnBuouoc

m Metadoon amd ta {wa otov AvOpwro \J‘

m [lpokAnon vooou otov avOpwro \J‘

m Metdbdoon amd ATOHO OE ATOMO
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HIN1 Influenza

m To MPWTO MEPLOTATIKO avOpwrmivne AoilpwEnc pe tov ? influenza virus
epdavicOnke tov AmpiAio tou 2009 oto San Diego

- California
— Guadalupe County, Texas.

m 0 16c €€amAwbnke ypryopa




Naykéopia epdpdavion touv A(HIN1),

'. Cumulative cases
e 1-10
® 11-50

. 51-500
. 501 and more

June

e

Total:
28 774 cases

11, 2009

Chinese Taipei has reported 36 confirmed cases
of influenza A (H1N1) with O deaths. Cases from

144 deaths | chinese Taipei are included in the cumulative totals.

Source: WHO



Pandemic (H1N1) 2009, Status as of 06 July 2009
Number of laboratory confirmed cases as reported to WHO 09:00 GMT

Cumulative deaths
e 1-10 ®
e 11-50

® 51-100

B . 101 and more

" [Cumulative cases

[ [110
AL 11-50
Total: Chinese Taipei has reported 61 confirmed cases
P 51-500 ) :
- 94 512 cases | of pandemic (H1N1) 2009 with 0 deaths. Cases from
I 501 and more 429 deaths Chinese Taipei are included in the cumulative totals.
- anati i - i ini : izt 72N, World Health
The houndaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever Data Source: World Health Organization ¥ Y Jed
on the part of the World Health Organization conceming the legal status of any country, teritory, city or area or of its authorities, Map Production: Public Health Information w Organlzatlon
or conceming the delimitation of its frontiers or houndaries. Dotted lines on maps represent approximate border lines for which and Geographic Information Systems (GIS)
there may not yet be full agreement. World Health Organization ©WHO 2009. All rights reserved

Map produced. 06 July 2009 09:00 GMT




tati o 16¢ ovopaocOnke “swine flu”?

B [1aTl 0 €pyaoctnplakog €Asyxoc €6€1&e OT1 MOAAA armd tTa yovidla TOU VEOU autou
10U Atav 161a pe tov influenza viruses o omoi10¢ UOAUVEL PUGLOAOY1LKA TOUG

Xo1i1poug

m [lepaltépw OpwWC peEAETEC €6e1&av OT1 0 VEOC aUTOC 10C €lval MOAU O61aPOpETLKOC
Ao €KE1VOV TOU KUKAOPOPET OTOUC XO1poucg




NpoéAcvon twv yovidiwv tou A(HIN1l), 2009

How the H1N1 virus evolved ...

T
\l\ = ~'/\)

\ |
Eurasian
swine ‘/ \.

\

.\'\a 5 { "

- '_. \,‘ \( j

(\/~ = P " ¢
Classic < ? (\J. < dull- \‘T "
. \" ~/“) ‘ Avian .\' \{

() T )

Human \./~"‘l l.* v
H3N2 :
BEFORE 1990 BEFORE 2000

The genes that make up the
new HAN1 flu virus come
from various swine and avian
flus, along with the seasonal
H3N2 human-fiu virus.

In 1998 new “triple
reassortant” flu viruses are
found in pigs, with genes
from avian, swine and
human sources.

NOW

Six genes in HIN1
derive from the
earlier triple-
reassortant swine
viruses, and two
genes come from
Eurasian swine
viruses, all mixing
in an unknown host.



How the H1N1 virus evolved ... .+« and what it could
become next

‘ Swine . ; N —— __--',"
HaAN2 )
t - \1'7.
T / HANA could
: @ V'MM""U“ reassort with
NOW seasonal flu
Six gonos in HIN1 HiN1 could the bird flu HEN1.
‘ Swine mmm mutate ll‘\ludl M y
MAN2 potentially B
earlier triple- awaymat‘.n“ ing It more lethal
reassortant swine becomes
BEFORE 1990 BEFORE 2000 viruses, and two transmissible,
The genes that make up the In 1998 new “triple genes come from :‘";::“"?m“'
new HIN1 fiu virus come reassortant” flu viruses are Eurasian swine W e
from various swine and avian found in pigs, with genes viruses, all mixing sy of Wegive
flus. along with the seasonal from avian, swine and in an unknown host. S e

H3N2 human-flu virus. human sources, Tesetss ad Bras Ratd




Swine Influenza A(H1N1)

- April 27, 2009: Alert Level raised to Phase 4
- April 29, 2009: Alert Level raised to Phase 5
- June 11, 2009: Alert Level raised to Phase 6

PHASES 5-6 /
PANDEMIC

POST PEAK

POST
| | T
PREDOMINANTLY SUSTAINED WIDESPREAD POSSIBILITY DISEASE
ANIMAL HUMAN TD HUMAN OF RECURRENT ACTIVITY AT
INFECTIONS; HUMAN INFECTION EVENTS SEASDNAL
FEW HUMAN TRANSMISSION LEVELS

INFECTION

Source: WHO




EuBoA1o A(HIN1)

IM

IM

Intranasal

Manufacturer Formulation Thimerosal
sanofi pasteur 0.25/mL prefilled syringe 0 6 — 35 months
0.5/mL prefilled syringe or 0 >36 months

single-dose vial
5.0 mL multidose vial 25 mcg/0.5 mL >36 months

CSL 0.5 mL prefilled syringe None >18 years
5.0 multi-dose vial 25 mcg/0.5 mL
Novartis Vaccine 0.5 mL prefilled syringe <1.0 mcg Hg >4 years
5.0 multi-dose vial 25 mcg/0.5 mL
Medimmune Single-dose sprayer 0 2-49 years

http://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatorylnformation/Post-
MarketActivities/LotReleases/ucm181956.htm. Accessed Sept. 28, 2009.
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A(H1N1)- Oepaneia

Tamifl u Antiviral drug used in the treatment
of influenza virus A and B infection.

How it works Neuraminidase Enzyme on surface
Tamiflu could help to slow of virus, helps it to break free from cell
spread of flu virus: e

Flu virus Enters cell,
"~ creates many copies

of itself
= e ; NOTE: G i
= = : Generic
//f%%\ i%’ » name of Tamiflu
! is oseltamivir
3 ) // -.
:ﬁ\&%// Tamiflu Acts as

neuraminidase
inhibitor, prevents virus
copies from breaking free
from infected cell to spread

The producer

Roche Swiss pharmaceutical group, employs
80,000 people, sells products in 150 countries

* Tamiflu must be Share trend (2009)
taken within 48 $128.04
hours of exposure 140
to infected person 130
© 2009 MCT 120
Source: Centers for Disease 110
Control and Prevention, Roche
Graphic: Jutta Scheibe, Junie 100

Bro-Jorgensen, Helen McComas February March April




Table 7. CDC Recommendations for Antiviral Medications for Treatment and

Chemoprophylaxis of Influenza

Antiviral Activity Use Recommended Not Recommended Adverse Events
Agent Against For For
Oral Influenza Treatment Any age® N/A Adverse events: Nausea, vomiting,
oseltamivir AandB headache. Post marketing reports of serious
Chemo- Ages =3 months® MN/A, skin reactions and sporadic, transient
prophylaxis neuropsychiatric events?
Inhaled Influenza Treatment Ages =7 years® People with underlying | Adverse events: Risk of bronchospasm,
zanamivir AandB respiratory disease especially in the setting of underlying
(eg, asthma, COPD)® airways disease; sinusitis; and dizziness.
Post marketing reports of sporadic, transient
Chemo- Ages 25 years® | People with underlying | neyropsychiatric events®
prophylaxis respiratory disease
(eg, asthma, COPD)"
Intravenous Influenza Treatment Ages =2 years® MN/A Adverse events: Diarrhea. Post marketing
peramivir A and B¢ reports of serious skin reactions and sporadic,
Chemo- Mot N/A transient neuropsychiatric events®
prophylaxis® recommended
Oral Influenza Treatment Ages =5 years N/A Adverse events: None more common than
baloxavir A and B' placebo in clinical trials
marboxil Chemo- Approved for
prophylaxis' post exposure
prophylaxis in
persons aged
=5 years'

TampwTta 3 eival avacTtoAeig TnNG vevpapwvidaong
Baloxavir : avactéAAeL TNV PA TOU 10U Kal epmodidel Tn geTaypa®n Twy yoviSLwPATwy TOU Lo TNG ypinng
PE amoTEAEOUA TNV AvaoToAN TNG avanapaywyng Tou oL Tng ypimng.



H1N1
H5N1

H1N1
H5N1

H1N1
H5N1

HIN1 vs. H5N1

eudpavioOnke otov avOpwmo to 2009

eudpaviodOnke otov avOpwrmo to 1997

eCanmAwbnke o€ 75 XWPEC O 6 nmeEipoug O 3 UAVEQ

eEanmAwbnke oe 56 XwWpeg o€ 3 nmeipoug o€ 12 yxpovia

ovntétnta 0.5%
Ovntoétnta 60.5%



m O HIN1 silvail €vac¢ avOpwnivog mavOonuikog

e 0 H5N1 ival €vag avian mavOnuikocg 16¢

10¢



Type A

Type B
*9 )
& *
H 7~1
Other H#N# subtypes N2 ang H3N2 e

very

T1 Oa ocupBel oto HEAAOV?



Be an optimist!

m Power of scientific inquiry
m WHO global surveillance is good and getting better
m Communication and cooperation among nations is better since SARS

m Vaccine development and production methods are on a fast track

Bureau of Emergency Preparedness and Response
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