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Farwenhlsnindolialinialug) (nfluenza) Sing
Li‘h:ﬂ:gﬂ'lﬁ”sﬁ'ﬁﬂ.ﬁjﬂﬁ"’ﬂﬁﬂ'luusiaxﬂe‘;’mqﬂQ’ﬁm%a‘h%’a‘liﬁﬂimﬁ
(sUit 1A) liinanueiia A vie B (Uil 18) Geinisszun
muggn1a (Seasonal flu)’ fawidrAuguaindidauan
wflansAtulasmeldlemiinnsiadelifalinialng
Tnglisaslddunsing windadslaluyananguide
1duA i fgeony andfiassd fuadlsaideds wu Tseals
Tsaveudin Tsarum wasfiigiidutuunnies axifalona

A

—
T B

(1
=

lunsPadeunsndoudunardmaliidnnmsideiingeiy
FBn1stiasiusareruaulsailideoduindussausamiiande
msindu InedaduasnssAunliduiuwuudime (Adaptive
immunity) Feanunsatestumsinidauaznsielsnainiida
Tagyaaalunguidssinisiuadsléunisaaingu uananiy
msiafadulunguussvinsiafidrviuninifisanaasinli

ausamuANn1sNNinssevadhaFald (Herd immunity)®

Influenza A
Group 1

influanza A
Group 2

Ui 1 Tadalininlvg)

(A) 11'%'?!‘15%’3’5\1“@@11 segmented RNA enveloped virus ﬁﬁ']‘u’ilﬂh‘%‘ﬂﬂ'ss nausmsllsausig ']‘Iﬁun' haemagglutinin (HAD), neuraminidase

(NA) uaz matrix protein 2 (M2) HAO amnsagninuansendaeulasl protease saaloamwadnaraithidauia (HA1) uasdaufu (HAZ) feedlugtuuy
7 active mulddaufiniulusiu matrix protein 1 (M1), non-structural proteins (A NS1 uag NS2) uae viral ribonucleoproteins (vRNP)
$runu 8 uvia Tnousiag VRNP Usznausas RNA Fsdpusaumelusiiu nucleoprotein (NP) ua¥ RNA polymerase complex (PB1, PB2 wag PAY
(8) a¥alininlnguslanendu 4 types fie A, B, C waz D Taulsaliwialvg type A aansoudadu 2 nqudosanifaunisvedusiiu HA (HA
phylogeny) d@xdbialduwinlug type B wusledu 2 lineages; Victoria uax Yamagata; hialdnialueg type A {ﬂﬂﬂﬁul&i H1 uazH3) uax type B

asnsoralsauaziinsnadslusued dwmiuhialinialmn type A mewus H5 uay HT wunshndalusuwddwandaiiin (@audasn)’
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Inﬂuenza virus

radal o

fadudesiulsadadelasaliwinlng ifisimine
Tuuszinalvefifissguuuuiider As Tadusiaidony
(Inactivated) Tagdaduussnaudlshiadlininlng 3 vie
4 anpwus Ao Ldalduinlug type A 2 areiud laud HINI
waz H3N2 wazl¥alininlvg) type B #iln Yamagata lineage
waz/u3e Victoria lineage (Ul 1B) munszniauszdny
vasasdmsoutiielan Faldannsiunendnisuseidiy
mssyuavathialinialvglundasgiiniaialan’ adu
nszAupliguiundnvasausiiunalnnisaineuauived
Faglamisimedelusivuuinvesafaiide Haemagelutinin
(HA) mm 2) amal‘snﬂm duivadlusiu HA (HAL)

o =

‘EN nag munmunuuummmanuiwm I hfaunazan EWL!‘D'

3
wr =

pidufuitadunseduiuiuisaiunsatasiunisinie
nhfameiuivileutuvielndidssiufuaetuilutadu
winhy (Strain or subtype-specific)*” Ltﬁﬁﬁﬂﬁuﬂi‘%’ﬁﬁbﬁﬂ
msszualuusiaslonusninsiusenluiaduanimaiinusin

Tidinsdatadulminnt

Block viral
attachment

Plasma
membrane

Sialic-acid receptor
Epithelial cell

- o

Ul 2 piiduiusiaueufuefdedumne fulusiuneufiou
HA (HA-specific antibody) Jufuadiuviinas HA
vinlsudantsduveshdaiu sialic-acid receptor
fleguuadreamadumels shlitieatunisinie

h¥alinialugle’

Sasulikdalknystalkunasus:ansniwnisdaonulsAnanaon

1 xﬁ 1 L n
GRIVTE R RO THBIUNAN ~AUUITENT VDY

ar W

adintelugjvesindulastulsnlininlvg nilldluiaqiiu
euaﬁﬁaﬂmunumnmwﬁuﬂmimﬁLmzﬁ'umﬂﬁ’uﬁlﬁ'ﬁ fianu
maﬂ’aﬂwuﬁh SaiAnmsszUm urinznamalimsaiuaneiuglais

Tudadu (wszmsyhuweiitanan) wdmalnuseansain

2

L 2

vanand ifadiaadusean
nsszuavadhialivielwgmeniusini ddliannsoiung
Iddaamn fedray Wnialvgeaeiugivil aa. 2009
wazlhsaliniaun (H5, H7 way HO) dwumsRearaaInda’

wn9inTuanasasIuIn®

Conventional vaccines

Inactivated
Live attenuated

HI
m

H1

H1
all
[ 3

Subtype

Multi
subtype

wfaanntiu wiveuirrduiiildlutaguliannsatasty
nshindewiansrelsaanlasauanilidias

sommilinineman falandaimsiumlunside
wazianrindulinialugesdealm Tnemaniairiaduluii
aensesugliduiuuasannsotesiunmsanielaialinialug)
vawaeiug (Multi-subtypes) sndulvaufisannsadostu
nﬁﬁﬂLﬁﬂh%‘ﬁlﬁﬁi‘ﬂimmnnmaﬁ‘uﬁj&pm type A (Universal)
(Uil 3) wazgdAufuiignasretudannsnegldumni 1 9
Tunuvnnauegilguinu'

Novel vaccines

HA Group 1

60 -

Group 2

Hi4
@

Universal

Pan-group

J - ool @ ar o - : ot L H
5UN 3 wnfinmsideuasinunindudeiulsafnvebialdninlvn
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Tadutosilsafaielifaliwinlvgildludagu
fio wfiaidens (nactivated) wazelindodudaugnd (Live
attenuated) amsatostunsindehiafiviiountentonds
ﬁulﬁﬁﬁﬁﬁﬂﬁ'u‘ofmﬁwﬁﬁﬁ'ﬂ%u (Strain or subtype-specific)
Tuvnuitpgulmifisagnifannyatluiinisnssgugiduiu
wienstlesfumsindionnlsanareanewus (Multi-subtypes
i pan-group) laufisnaauaauliiaynateiius (Universal)
(AnuUasan)”

nifufuaanazandnhidliwinlvaflimmemeriug
rirunsand lusAufimiloudu (Conserved proteins) Tula3a

weiazeneiiug UnivermensldimsfnwuasAuwuinlsauil

annsonuldflusiunneluuesla¥a (internal viral protein) wiu
nucleoprotein (NP) Waz matrix protein 1 (M1) 538alUsHu
finala¥a wu daduwedlufiu HA (HA2) use ectodomain
94 matrix protein 2 (M2e) frewnAniiininenmaniSofs

- . o 24 - o & el v -&'
amumgﬁm’a WINN1 ﬂ"l'Sﬂ'S%'ﬁ]‘U{]BJF}!JFm’UENLﬁﬂﬁ?ﬂiﬂ'ﬁﬁﬁmﬁ?u

$umevsusazaigiiquiuiiansosndihiavainvate
aneug waztiuszfunistesiunsdaidauszmsaalsnat
Iialiwinlugaeiusiudldie

T 10 Wehuaniiadudestulsalivinlvajyinll
gnAndutiusuaunnn wildludude Jadu MVA-NP+M1

MVA-NP+M1 umngi1aanTadulininlng dld
‘Luﬂwuﬂmaﬁum L‘LtEi\ﬁﬂﬂllﬂﬁﬂiutﬂuﬂuﬂuﬂuﬂuﬁ T cells
Lmumvﬁ‘lunmmwuﬂu.auﬁmam Frifannsaasureidine
aeﬂﬁaqugﬁugwumwuguauﬂuawmmﬂﬂsmuma’[maa‘lﬁaﬂz
nszfugiiAuiuyia T cells luvaisiilusiuitinlh¥asnsedu
Diduiusiiauausived

MVA-NP+M1 Qﬂﬁ’mﬁﬂugﬂmv viral vectored
vaccines (gﬂﬁ a) 1 MVA (Modified Vaccinia Ankara)
Fadla¥alunsega Poxvirus wasiulfaviindfaBudougvi”
(FarelmiAnmsandoudlaialn) Wuduhdsdu NP uas M1
voshaalintalvg dsduiignatradulusiuueudiau NP uas
M1 meluwaduthmne udisenssdugiauiueia T cells
dold” Tuadin MvA egnliilutrdudesiulsafinny il
toyndunimlaeafeluiyeddeudiann 3InnsAneide
nandiinszosil 1 wee 2a wui Tadu MVANP+M1 fiana
Uasaduazannsonseduoiiduiusiia T cells Tuiianves
gnatainsgun A fanguiviu dlvgl uasgieny ndaldsu
fefurunsdadindaide " wasthytutaduegssnin
AN IdEvnendtinaregii 2b eAnyseAnsninueindy
Tunslesriulsasialy (NCT03880474)

Modified Vaccinia Ankara (MVA) ulafalumssqa
Poxvirus gl dugnings (vector) Ingu NP uaz M1 vadliia

3

Influenza genes:
NP and M1

-

@

MVA vector

gil'ﬁ 4 nwIIaaTIRau MVA-NP+M1

Wiwnilneg) gnenredluedsniubuves MVA dle MVA denis
Fnidaimaditvane fu NP was M1 aggnasatiulussiu NP
uaz M1 Ssenansansedupiiuiusioly

fhoarmi MVA-NP+M1 heinduatinife tu 819156
fusneuasudwaanfigiuin wnliedu MVA-NP+M1
manyn Taduissansanssquglifuiuidelenitmudiy
meladuuu (IwsaaunuasAames) Fufhuuinaiianisiaie
hiamusssund iy nisnsefupddutuiisuusnuea
m‘sﬁm%ﬁ@ﬂ’mLﬁuﬂixﬁw%mw'lumimuqumiﬁmﬁﬂlﬁa
livialuelandaty

mm‘aa‘iﬁﬂ?nmmazglﬁﬂu ﬁamgﬂﬂﬁﬂmmiﬂwﬁu
piifufuideionveaMVA-NP+M1 IneifingUsad 3 Goamdn g
fo 1) msraaeusiiawad U1niguesindu MVA-NP+M1
gleliindunisayn 2) nwmnuawnseluntsnssu T cells
\Wawlonvaanuusaendney 3) ATIA0UANNATNITNTDY
T cells ﬁgnnszﬁuﬁnnﬁ’ﬂ%ﬂunﬁﬁﬁﬂ waditinsAaEslsa
Tdwialugy

U uRau R U NSl AR U
saunznszAugRiRaiuam eIy Nasopharynx-associated
lymphoid tissue (NALT) laun siouszfiuses (Adenoid)
warsiouneuda (Tonsils) Sl secondary lymphoid tissue
flassassiuszneviewadnifuiuvassin 1éun B cells,
T cells way dendritic cells (DO TnpadbuuIAuRatl
AduialaanniEnisetlunaeanaass (n vitro) iednw
ﬂ':rmmmiﬂT,um'iﬂizﬁugﬁﬁuﬁuﬁLﬁaLﬂaﬂiﬁﬂlﬁwﬁaégﬂﬁyﬁu
fausnesninnnseumendatigndnmingtasiiiniumsin
Flssmeuiadaeantsdnauuessuveuda (Tonsilitis) viodl
m:nxm‘sqmnﬁm&ﬁuma‘l@ﬂmuu
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{ B cells ua: DC AdwadldhKuguoLIABU MVA-NP+M1 )

Fhdu MVANP-+M1 3¢ liannsonseaugifuiuliae
fmmnitlusivveshialinialugjvila NP wax M1 liign
afriuderiou fuh siSusuanmensiavladalusiu N
way M1 laeldnatinn1sdauwadniouaufuofnnasisouas
wazUszanananisiaias flow cytometre wazisInud
B cells uas DC tﬁeaq’lum'amau%arﬂwnaa’l,ﬁmmwaai’ﬂ%u

A

MVA-wt

MVA-NP+M1

41.5%

MVA-NP+M1 Tasamaanulusiufasseialuyiniug
Lﬁmﬁauﬁuﬁuﬂ’mﬂu MVA-wt Guduifiss MVA windu
(Ul 5) nadismuduaenndsstunanisdnwinount
waneadu?? yanvini wadnaessiinididimnuanunse
lunsuiaussudiudesveslusiiuse T cells dwrdsliiAn
NINTEAUNITINNUYEN T cells sialu

B
] MVA-wt
507 B MVANP+M1
+ 25
=
2
5.0+
2.5+
0.0-

R

U 5 manTeaeulaialusiu NP uaz M1 Tuwadwiindng 4 Auenaindeumeuda &

wadiiusnInaeumeuTagn incubate MUIATU MVA-NP+M1 WisuAusiaunu MVA-wt uédsuwadseuaufued
Bnenaide s wavUssiaanade flow cytometre Ui (A) laimuluaiu NP waw M1 Tuwadfl incubate fu MVA-wt usinula3a
TUsAu NP way M1 Tueaai incubate U MVA-NP+M1 Tﬂﬂ‘[ﬂiﬁuﬂgmawﬁﬂgna*’s’nﬂuwaé@mﬁ’u (NP*M1* cells; 29nauduas)
(®) diensmaovnlisveuvadiiaiihialusiu lngssmasuiamzlusiu M1 Seuiisusswiawadiign incubate fiu MVA-wt
() uazgn incubate AU MVA-NP+M1 (Fuma) wudn B cells, plasmacytois dendritic cells (pDC) wag myeloid dendritic

cells (mDC) Wuwadudnfiasrlhalusiiu M1

[ 5A%U MVA-NP+M1 ns:quppAunulaaluGnlouasWikng

IhaAnIANEmIIaTed MVA-NP+ML Tunns
nsedu T cells Wiiouvauda lnufiouwadvasgnnszduse
MVA-NP+M1 tlunan 7 Tu ée Ml-tetramer wazUszana
nafae flow cytometre uiriadunszdu T cells wiln CD8
(CD8* T cells) s uwzsevmnegasvediusiu M1 (M1-Tm*)
logendn derfisuiumeaunu MVA-wt (GUT 6A WiBufiey
W D7 MVA-wt Waw D7 MVA-NP+M1) wasifloifSeuiioy
syfunsnsvAuniAuiily 3 nguaty wunInTedualAuiu
Tuglney Gua) warludinangsewing 4-15 U @idu) usiny
ﬂﬁﬂ‘ssﬁugﬁﬁmﬁuﬁauﬁwaﬁaalum‘ﬂmqﬁmﬁ a7 @) {gﬂv“i 68)

»
) o

NAMINAREI AR UAUANLRFILTT MVA-NP+M1
fimamnsaluns boost CD8™ T cells fidaiilanuaadinle
wasive) wenmlieannisnssAu CO8" T cells hudenvaq
nauglng™ 7 wazlaseny™ pwitagiissnundaumiil
%;qqﬁﬁ:uﬁ'mﬁﬂ CD8" T cells shindinriunmsnszgu memory
CD8" T cells fiflagudrnnnisinibielaianiussauainie
nslisuindluein dudu Windndalomadisteviofiadahia
linialugiieendt Sdlinunsyiundeuiugaviniungudnis
waztivgy



10+
5-
1.09

0.84
0.64

% M1-Tm*
of CD8* T cells

0.4+
0.24

0.0

wooas

3UT 6 msnsesugiiquiusiia CD8 T cells idunesomiedodlusiu M1 (M1 )

(A) mmumﬂanuﬂuﬂwuﬂ CD8* T cells fisumzsia M1

*k

ns

10
5 o
1.0

0.84
0.6

% M1-Tm*

of CD8* T cells
(subtracted from MVA-wt)

0.4+
0.24

0.0--|ﬂw[ -

O
& & ¢
oy (,’6‘

D7 MVA-NP+M1

Tunguongsiag 4

566 (9% M1-Tm )anm‘:aaau'l.uwaawuunmnﬁauwawﬁa

97N 3 NANBLAD rfﬂ.wg (ﬁum) Wwiney 4-15 7 GrEEN) uwazdineytiaend 4 U @den) Iﬂﬂmswaa‘u*ﬂwwmuanmntﬂ'ﬂwa
(00) waluuil 7 v mm’tunmﬂqumﬂaaﬂﬂa‘lmmniuﬁu (D7 Medium control), A& tam’iuquwmaamunu MVA-wt
Faifiumarausm (D7 MVA-wh) uaz it Lgﬂﬂuquwﬂaaa‘ﬁmﬁu MVA-NP+M1 (D7 MVA-NP+M1) W31 MVA-NP+M1 nazfu
niiAuiuila CD8" T cells ataitfuddayiiowieutu MVA-wt (@1uaufieena=22, **p=0.0006 Wilcoxon matched-paired
signed rank test) (B) wWisuiisu % M1 -Tm’ fignnszdumeTafiu MVANP+M1 Tufufl 7 sawing 3 ndueny §luguazidn

‘EI"tEliﬂﬂﬂ’J"I 4 Z.Iﬂ"t'iMEUHu'ﬂ\iﬂEl"iﬂ‘im'lﬂﬂdﬂ']'lmﬂﬂ']ﬂuﬂﬂﬂ?”t 17

(*p=0.0431, *p=0.0025; Mann Whitney test)

| T cells gl cD8 awsnmargaanaadalosaliksalkngla )

mn T cells fignnszsuie iaguliasnsavimihitls

nstlestulsaanladalintalnaifasbifiatuse foh @13
WinsAnefieBudiuin T cells wiin CO8 fannsonouauas
denafindelasalivialuallavdell co8'T cells Farunis
nIAuLIATU MVANP+M1 gnnasfudhinesemnetosves
TUsiu M1 uandonmasiuuaufiuaffnaIaToaLa Auaae
flow cytometre 15TWUI1 4IAAT1 80 % Ta3 CD8” T cells
Feduwesie M1 (GU# 7 dhudahe A Avdes uardvn) aunse
dLayneUAuD woanlatapwadlusau M1 laslanldas
cytotoxic molecules (CD107a*) dudunilalunalandn
1uﬂ”Iﬁ‘ﬁ’ifﬂF.JLﬂiﬁﬁﬁﬁﬂ’liﬁm%ﬂh%ﬁlﬁ"lﬁﬂl%ﬁﬂ WAY/UIDATN

proinflammatory cytokines ¥lAs1g 4 1 IFN-Y, TNF-OL U
L-2 Failgdlumssufsmsunsnssnevedhiasswinaged
wiavhaelha Millwadiiguuuunsmevauasinalasing
fuaonlu cD8' T cells filmsnovavasihuvaenalnasiiamu
frhm*st;ﬂ,um‘s‘ﬁwawwaéﬁﬁﬂﬁgah%’al%’wi’ﬂlmg'ﬁﬂf.h CD8* T
cells finavauashunalniies Msfnwvausmuin mnni
40 % v8a CD8* T cells fwnmzsia M1 Sagnnssduseiadu
MVA-NP+M1 movauasitu 3 nala Aa mMsUdss cytotoxic
molecules Wazn15a3 N cytokine ariin IFN-Y uaz TNF-OL
NI VIINIATINEBUAI M@ TaTeY CD8' T
cells fisunizsio M1 Tun1svihaisvensaditmnesaly
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Tne incubate CD8" T cells #flgwdenisnszsuyindu Mva-  amasedaidiulida Tuvazdisnau T, Sandil (GUit 8)

NP+M1 731U B cells 2 ngu mjuwﬁqﬁmmiﬁammiﬁmm Janamalain CD8* T cells mmﬂmamﬂwwﬂﬂ Ao T muwu’m

# (T o) uazgdnnguAnansEatuaIUTIug (T ) diavians  dosvaslusiu M1 vuiead (mmmﬁaaumiﬂmﬂL‘fluwaa
oY 9 il A

1 1 - 1 3 is J L2 H . i
Tvanmizegaslusiiu M1 vuilwadves T wudWdwau T Anaaali¥a) sEnuanziaizas (Specific lysis)

40.0

30.0

20.0 4
10.0 4 ‘
.0 4 |_I Ll

+ + - - + -

% (of M1-Tm* cells)

.
COIO7a + « 4 & 4 & = s W "
IFNg - + - + o+ - + - + - + - - + - -
L2 + + * 4 FE & = + + - + - = =
TNFa * + + + = + & + = = = + = = & =
Pie Slice A B E BE §E 0O 0O O @ 8B B B B a8 @ 0O
4 3 2 1 0

SU# 7 mslesietsuiuunsnevauswiemsino livialugiuat CD8" T cells Miumesanietioy
Tusfu M1 (M1_ )
58-66

nswhinauuaEnLisLandna e sz UuUUN TRaUaua U Awad nliAuiu T cells ¥lin CD8 sionsAnia
Iialdwialng rumnsiaianisvantdaos cytotoxic molecules WU marker CD107a wawmMsas1e cytokines
wilaina 9 l8uA IFN-Y, TNF-0 wae IL-2 Taotetomane (+) maneis asaanu wae () miet asaslinu uenaniiing
wUsAmudiau markers Fiinsnsaanuliiu 5 ngu Ae A = 4, Fdu = 3, Avfies = 2, i = 1 uazdim = 0

CD8* Ty Thigh

v b

No M155.66
+ M550
Ul 8 nsfnwInIsmpeadleres CD+8
T cells isunzsomisdoslusiu M1
(Mé66-158)

% of Max

CFSE
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Vg (T_) Wi imsmnuwadnddiiin ra‘s*tﬂuﬁm‘lumuaqm'iaﬂawmmmumaasﬂ’mu’m AaT i M1 BEULH A
(aum)lﬂatﬁﬂuvnemﬂu ey Alaisi Misguuiagad @) lneidl e m‘luu M1 Uumwaalﬂummmu
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oleduinas (Heart failure) 10unno:ARoleguanidaniUiduusumelulsunnunluiweawe
fliUSUArueangruRlUsgutioidionazadua:Anu o TUeIwaios $1un1e9:weneuUSUADIRg WL
SMSINISIGUVOURDTY IWUISITUVOUKDle DNISKAGOVOIKASMIADANNIA vascular beds UIKY

1Budiu rnfkkolernsuktnuIntu Jeguulsakaleduinasiduainnduiudiuvainisidedon
{udszinAlnena=nolan

Yinvo il laauwman’

Tsaladuvataunsanudlavatengy wu wianu
nanmsifielsa msinuenduiels vieUSinameaden
flanamnwala (Cardiac output) luunen wiiuanssiaagneila
veskladuvariunlmaunsvheuwesndaiedhlaindy
Taowvaiy 2 Ussan fuil

1. Systolic heart failure ¥3a heart failure with
reduced EF (HFREF) : Wiladuwaniiiasiufumsiiu
vasiilavesansdne (Left ventricle) anaa Tavhlulda left
ventricular ejection fraction (LVEF) fninfesas 40

2. Diastolic heart failure %38 heart failure with
preserved EF (HFPEF) ; Filadumaiiinsuiunisiuses
Wwlaviesarsineund teemalulien LVEF inninfouas 50 uay
i§enn heart failure with preserved ejection fraction (HFPEF)
130 heart failure with preserved systolic function (HFPSF)

amauain1Izsialasuman’

magtladuvaiungueimsidanvmaine i
AaunAveaidlowauuiin &aus

- mAAUNARAA LA (Congenital heart disease)
wiu wifafusipadhlesh (Atrial septal defect w3e ventricular
septal defect)

- arwdaunfvesiuthla (Valvular heart disease)
wiu Auilafiu wieduilats

_ mudisundvesnanierla (Myocardial disease)
wu Wilaviesarsd1edusiianas (Left ventricular systolic
dysfunction) wiananuiiewslawu (Hypertrophic cardio
myopathy)

- amifiaunfvasdevivhla iy Beveilavinduda
vila (Constrictive pericarditis)

- anufinunfivesviaenideniala (Coronary artery
disease) 1y myocardial ischemia induced heart failure

2INsvaIRIlAANLAY'

wilsdumanitliiinenswiesin1suansditinen
nsiidansaninhlabiifsameduaudeanstessianie
wiaifinannisAsrendenluiilaesdsuazlen Sendn
pulmonary venous congestion WliAnen1swileeveu
waurulils wiafinannisfwesdesluilares il
vaondoadinells Fuln anuuuiendnadul wasuw
ansimuUes T

1. @m7mwides (Dyspnea) \huennadAnvediae
amziladumm Tavensmitesanmmehladummenad
Snwazell

- mm‘smﬁawmsﬁaanuﬂ{Dyspnea on exertion)

- eimanioy wislaluagaanvmsususu
(Orthopnea) tesnnluriusuresnaininuinamon uay
v 2 #1a Ivandudlunssenifiutiu wasnasTanengaiy
vilvenslulongtiu mawanideusialugsasfinund il
Sanwiledluvaruousu visedaihesslevasuausudoe

- amsmelabissanvazusuvdunssae Wiy
idlesnemavnelalaiazann (Paroxysmal nocturnal dyspnea,
PND) Wuanisiireudnetwnnzdmiunmesiiladumen

2. emsvaluvinaiitissesdandnvesinig
(Dependent part) i 111 41 udinwausuim nayu



A R&D NEWSLETIER o
) :'M‘r'ﬁﬂmﬂ‘ﬁram:#nm'r Arrnin
3. goumdy (Fatigue) Wissnnisiitidenluidss
SUNBARNGE T AT IONTNYBIT NALAAAY
4. ustes weede Wiosndulnaindendslusu
(Hepatic congestion) ihiilusiasies (Ascites) e19mwuaInIs
Aduld Weamnssadae

NIINEINITWIwANMAT (Treatment of heart
failure)

nIstaennITsnwdasiersa luviaredede’ lun

1. amvesfiladuwe Wewnmsshwdeadily
Aenivm dudlulafvhviglaemennlsald wu euEaund
vesduiala vidovaemdenila (Coronary artery disease)

2. snuRaundresndmileladuedeiisinnatus
vouiilaviesansdwanawsali

3. swezUadlin (Staging of heart failure) uazpIu
'guuimaqa'm'ﬁﬁ‘mmmﬁﬂm New York Heart Association
Functional Classification

4. Tsadu q finusan wiu Tals Tsevnadumels
Frsiuadansinsanlion

5. dumtadeivinleinisiiiu (Precipitating
factors) uazuilvamnmsfniftheidhiumsinlulsmevia
ludszimalng wuin Jadenssquiseas 32 1irainae
pmfaunfvenilafilunnty wavdouas 16 Hinanms
Timuauamsvialifuussmugmud g

plilunsinuniaeinleduman’

Tutlegtiu Heart Failure Guideline 2019 TavauAy
LavhlawvisUszmalng wianguendililumsinunguaeila
duvarmunsiudesiilaiesdnsde (Left ventricular
ejection fraction (LVEF) Wy 2 ngu Asnduithefifien LVEF
theninferns 40 wasnguitheiiien LVEF annninfesas 50
(s 1)T.uwmwuuwﬂawmmmanumﬂﬂuwaJme LVEF
tsni¥osas 40 ity Tnemssnwuiadu 3 nduléd

1. madnndmiudedingthennie

- Angiotensin converting enzyme inhibitors
(ACEIs)

- Angiotensin Il receptor blockers (ARBs),

- Beta blockers (BB}

- Mineralocorticoid receptor antagonist (MRA)

2. masnndmivtisiinglieensie

- Angiotensin Il receptor blocker neprilysin
inhibitor (ARNI)

- Implantable cardioverter defibrillator (ICD)

- Cardiac resynchronization therapy (CRT)

3. masnedmiueTiniivinguddannies
wiaansinauRaunAfidesiriunstvidlulsmeiuia

- o L%
} mATR - BunRu 2562 })}

§
{

- Ivabradine (If channel inhibitor)

- Digoxin
- Isosorbide dinitrate (ISDN)
- Hydralazine (HDZ)
HFrEF HFpEF
(EF <a0%) (EF >50%)
Comider

Survival benefit in most patientcs

Control BF

ACEVARE BB MRA

Sarvivai benekt In seleted patisnts Control congestion

|
ARNI | 1o CRT T it
! o surinl bendie b alita
| inhibicor Digoxin ] ISDNHDZ MRA ARB

JUn 1 naueniilalunisineiiladuvaiuntany survival
benefit’

amnguetisiiu e1ngy ARNIE Wusngulniaian
flddmiumssneinnsialeduman Sdlulegtullodiden
fildfegAie i sacubitril/valsartan (LCZ696) Usenausiag
sacubitril (Neprilysin inhibitors) taz valsartan (Angiotensin i
receptor blockers) laeeiiflfsunmstumaieuetae US FOA
¥ a1, 2015 lunsaserundeainsdedinanlsamla
uazvaendAkaTanMITinnRRUNAIFR Lt UNsweh
TulsmenalugihedflameiilidimarslafifidasmsTudh
waavilavinsa g eanasssiu NYHA Class -V u,asmiﬁ;mﬁ
Blhusmmemsinelsailodume i ACC/AHA uas ESC
quidelines Tl p.A. 2016 Taseniifnalnnnsesnavidar A
enfiuuzai fail

nalnniseangna®®

81 sacubitril 1u prodrug Wadgsraneazgn
wasuwadlierluzUaiseangnd (Active metabolite) Ao
LBQ657 sangvisduduaula neprilysin ¥ifliszdu natriuretic
peptides maémn%uﬁhnwﬁu euanylyl cyclase-coupled
receptors fioguuntiwonead shliiuuiinavesuana
mﬁa?’(ﬂyzyﬂwﬂa}’[,uwamuﬂ cyclic guanosme monophosphate
(CGMP) muqﬂﬁmimmwaaﬂ Fon weduihuadladeseonma
Yaame Wudmsnisnseweslauasimuiinandeniiingla
gudiin1sudsans renin uae aldosterone AANTTVINNLYBISLUU
UszamIuvninAnuazans anti-hypertrophic W anti-fibrotic
9INN13NTEF UL 1989398455V renin-angiotensin-
aldosterone winaMsn1ssusuoulul neprilysin ¥l
angiotensin Il psBEAN AT ANy 1veduevaeaidon
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Futhuiuweansiufuen valsartan duiugritesnamidiu
angiotensin |l Iﬂakﬁanﬁuﬁaﬁ AT1 receptor wazdwalniia
nsiudamsvdsdalaaimelsu (Angiotensin |- dependent
aldosterone release) dwafisan1sinwin1iziiladuinas

& & o A ' oW P
1393 UBNINUEIWUNIE angioedema ABUYNUEY (3UN 2)

[ NATRIURETIC PEPTIDE

SN,

*

BNP  NT-proBNP

|
A

Vasodilation
4 binod prassumns
| sympathetic fone
4 aloosierone

+ fibrosis

Natriuresis/diures:s

' L
Sacubie  Yalsanan |

(AHU37T, prodrug)

| HEART FAILURE

il

Anglotensinogen

Anglotensin-il

X

——

AT1-receptor

Vasoconstriction
+ blood pressurm
+ sympalhetic tone
t aldosterone
t fibrosis
t hyperrophy

o < .
3un 2 nalnn1seengnarade sacubitril/valsartan®

mansenTidulieeWanin ssdriandnee

ol e 4
YUINLIMNBUSUD
vuankuziiAslsuIuYsEnIu 49/51 dadnsu
o
(Sacubitril/valsartan s2um1nU 100 Laansy) 1uay 2 A
waanldenluled 2-4 dant mngthevuenldlidivuneg
vy 2 win vieldavum 97/103 fiadin3u (Sacubitril/valsartan
sy 200 fiadnsy) Tuaz 2 Al vuaenSudulianal
ASIutavMaaLiiue 24/26 aansy (Sacubitril/valsartan
it = o 1
suwiniu 50 fiaansy) Tuay 2 AT 'I.urhu’mtmhflﬁaqizmw
1§01 ACE w30 ARB wiaiiilHenmaniiluuasinagiou fihe
. . i ¥
T'Sﬂlm'jsﬂuquma wﬁagﬂdEJT'Sﬂﬂumaumisﬁuﬂmnmwu'lﬂ
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MNNUUIEYY ESC congress, Paris 2019 fimsuiiaue
Foyalu clinical trial #4997 DAPA-HF® #uraulawin
a8 clinical trial ﬁ’ﬂﬁaaﬂﬁﬂ‘l Dapasliflozin 10 mg Falu
87Inqu sodium-glucose co-transporter 2 (SGLT2) inhibitors
Aldsnwlsaummu wlifuiieidulsamlidumasin
HFrEF (LVEF < 40) ifuuay bidiulsaumniuedog 2 $1umu
4,744 Au Wisuidisufu placebo ieusediu primary
outcomes lgiun cardiovascular death, hospitalization for
heart failure WAy % urgent heart failure visit

Naﬂ’!'iﬂﬂammﬁﬂui'l cardiovascular death,
hospitalization for heart failure iLag % urgent heart failure
visit vasfiheild$uen dapagliftozin 10 me dniEtae
#iléi5u placebo (gﬁﬁ 3)

Placebo Dupagiflarin
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Sano wazanz’ ldamnsainalnniseangrises
#1ndu SGLT2 inhibitors Fildsnwlsewladumanld dgui 4
Tng SGLT2 inhibitors lUam overactivity Y8352 UUTUNUNGN
drunandrensdufinsdadyaanialudieues il
sympathetic outflow 3navasludilauazialanas Indain
Auvesmaiindu medudiszu renin-angiotensin system

l Hyperinsulinemia

| Hyperleptinemia § iid ketosis

outflow to

outflow to
} Sympathetic vessels
outflow to
kidneys

(RAS) Til0 warthzannnsAuiiala (Volume overload)

o el o

ATl (Wall stress) uazwaiiaiiiila (Fiorosis) 16
Viliinguiitansnulsailaduumadld adlsioaluauien
nalnmseengyisvesenndiivenmmnniunndeyanisine
ity

\ Volume overload
| Wall stress

= <
| Fibrosis U 4 nalnluniseangnd

1a387INaN SGLT2
inhibitors Tuns$nen
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’ “Give me six hours to chop down a tree and | will

spend the first four sharpening the axe.
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- Proceedings of the Workshop on Lifecycle Ap-
proach of Analytical Procedures AN LY PFA3(6)

- Measurement Uncertainty for the Pharmaceutical
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