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nature reviews immunology o eBloMedlcme
oo a;liuvms E }3_ Part of THE LANCET Discovery Science

Proof-of-concept: Cholera toxin,heat- labile toxi
Non-toxic derivatives: CTA1DDJLThakK

P . §

* S : Polymeric materials 1 __________________ Other mucosal adjuvants
Natural: Chitosan \ [ a a-GalCer and its analogues

Synthetic: PEI (KBC-007 and KBC-009)

i Intranasal Synthetic small organic molecules
i vaccines with - (e.g.compound 48/80 )
P different '
® ! adjuvants : Natural lmoleculfes.(e.g.
/ - : saponins and lipids)
r— . " Cytokines Ve —mmmem—m—— e ———————— !
These studies would suggest that nasal delivery of e * ol
ganglioside-targeting toxoid adjuvants is inadvisable. i TLR3: Poly I:C, rintatolimod
However, results from a phase II clinical trial on a tri- IL-1 family SRS LS
. . ;- TNF family TLR5: flagellin A
valent influenza vaccine, composed of haemaggluti e —— uﬂr
nin and adjuvanted with LThak, a detoxified E. coli TLRY: IC31, CpG Agouitct
- i i 1 i 94,95 CGAS-STING: bacterial second messengers like
heat-labile toxin derivative, were recently repo'rted e
(NCT03784885). An acceptable safety profile was RIG-I: endogenous and exogenous RNA LTheK is a
reported following two nasal vaccinations, which detoxified derivative of LT, which exhibits inhibited

induced higher antigen-specific nasal IgA responses
than the non-adjuvanted antigen®. LThaK is reported to
have no ribosylating activity, correlating with enhanced
retention in the nasal passages and the enhanced safety

ADP-ribosylating enzyme activity. Nasal delivery of
LThaK did not result in redirection to central nerve sys-
tem, suggesting its safety profiles.”® An LThaK-adju-

profile. Phase III trials will investigate efficacy in a chal- vanted influenza vaccine was reported to be remarkably

lenge setting and will further elucidate the safety of effective and tolerable after two IN vaccinations in phase

LThaK for intranasal incorporation in a larger patient | (NCT03293732) and phase II (NCTo03784885) clinical
trials.

10.1038/ s41577-021-00583-2 10.1016/j. ebiom.2022.103841 3
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Influenza virus— nasal flu
vaccine (# ¥f 7 )
Covid-19 nasal vaccine (¥7 %)
Haemophilus influenzae
type b (B 3| \’%‘ = 1% F)
Streptococcus pneumonia
(% 4k )

+ HBV

* Escherichia coli,
Helicobacter pylori,
* Neisseria meningitidis,
« EV71,
« HIV,
+ Cancer
* Human papillomavirus,
. etc.

£ B AL Th( aK)$Eies & B a ™

BRETHRABE R R Y

Human vaccines (X * £ %) uu—— Immuno-modulator LTh(aK)
1,

S AR

Animal vaccines and
airway immunotherapy

LT inight

Bt T aRrichESF

Human Airway
Immunotherapy (¥ ¥ i & &
eR)

i B fh:

Airway infection (+¥ ¥ 3¢ & Z4)
+  Covid-19 (375 /0 %)

* Influenza

« RSV

*  Rhinovirus

~etc.

Airway allergy and asthma (&
13){/;{;7 =

«  Thzasthma (B & # *%)

* House dust mite

*+ Ragweed pollen

Grass pollen
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on epithelial tissues to acute primary viral infection)
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' Innate Immune Response Adaptive Immune Response
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NK cells
i A ji —3 Virus specific cytotoxic T-cells
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B3 isRAroni & % 5 Remdesvir ~Paxlovid 4 Molnupirvirfe iz £-$tefexif chfl of B3
The COVID-19 therapeutics market

Drug class

Corticosteriods

—t—— /N AA%E’%/‘ ? :—é‘g
55|
Dexamethasoneit Z KA 605 FEF i
Hydrocortisone& b ol B2 A E

- ZEHBIEEYERERNATEERE LS

R B fRE R Methylprednisolone P EEZER B | Z % - 1&ih
Prednisone’%&E E S
R T p— ZESFFERENT - VEKLURY® - {IHIE 2 -
emdesvirlm &R E e A b \
Anti-viral . . HEE S —
e, N.|rmatr_eIV|r plus' plus leconaer’\J,% E\%—&_% 2 ( E=EER y
Ritonavir(Paxlovid) Paxlovid® ) - &HEsHIHIE
LvermectinfP#E = E@MPOR - FEEAEEY) - MAAK
Sotrovimab VIR-7831 GSK/Vir Bio
Monoclonal Casirivmab plus imdevimab mES % E A& %/Regeneron REGEN-COV
AntibodiesE k#1352 ; |Bamlanivimab plus etesevimab S # B A /Eli Lilly LY-CoV555
MAD Tixagevimab plus Evusheld ( 7F¥AZD7442 ) /AstraZeneca v
cigavimab(Evusheld)
Kinase inhibitors Baricitinib Olumiant® EliLilly/Incyte - EAremdesivirs & F
MBI — dexamethasone
Tofactinib Xeljanz - Ajanta
anti-inflammatory drugs:# < 247
Convalescent plasma&E & [MiF
HIHEIRNA RnRAE 2 AT-527 - Roche[RCHTHfF 85224
Others EBEEEHAHIE S217622 - Shionogi
Molnupiravir&s 4 & i1 2 EEIRE (Merck - XTEEIDER - MSD ) it BUHT 2 y

Interferon beta

REMEES
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LTh(aK) ¥ 14 473 RATF vh & Bl e 3 fB 4 foid 05 I

159 & LT
& LT/Derp
3 ¥ Der p sensitization only
©
> 101 L
- @-PLOS
Q ONE _
* s *Publication : PLOS ONE volume 9
N Issue 3, €90293, March
0 . . . . .
0 6.25 125 25 50
Methacholine (mg/ml)
Reduction of Penh value* Reduction on inflammation®
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Allergy 2003: 58: 1250-1255
Printed in UK. All rights reserved
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R oTHFLABKFEVIN K L.
3%106 IU/ R=~11.144 %

— 120-

% *k

T 100-

O

£ 80- 2—4 weeks 5-10 months

"‘J Symptom IFN-o (n =10) IFN-o& (n =10)
60-

S Flue-like symptoms ‘10 (100) 3 (33)

D 401 Headache 5 (50) 5 (50)

_g Shivering 2 (20 2 (20)

o 20- Tiredness 3 (33) 3 (33)

0. Lack of appetite 3 (33) 3 (33)

0- Nausea 9 (90) 5 (50)
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(Type 2 asthma) (Non-type 2 asthma)

JEA HUBERFE \

® SRAEET ~ A A4EaE - B B )

Anti-IQE Ft it Anti-IL-5 Fit v it M~ B R~ S

® & 79 (skin prick test) & &2 ® i ik B IK ® 3 # it po 598 - Tiotropium -
Y IQE 33X Ba i AL 33X >300/mcL BEMEILE £ - 6B B0 RS

® i jF IgE = 30 IU/mL ® ik — & g ElEL%

@ik —F 4§ 8L J \. J ®RE I XATHEME -

. MmEEERE - X AERNE
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Cost to treat asthma

_ - EHER Y E 4
o FRIEPERELE T YA IT%IAZE o A A
g B e o B o oo
o] . 3
« HAEIHRPEE > @ TFR—A : 2
BIET BRI GRME | ] senoEypricis
3 ==
. . . ] Inhaled Corticosteroid . o
o IFN-I'E4T 209 B R JETRS] T g F ) s | 2
HEERIER o ] E

Medicine
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Major factors influencing market revenue growth include rising
pollution, a deteriorating immune system in the populace, an
increase in the prevalence of eosinophilic asthma, and new
biological treatments like monoclonal antibodies and small
molecule inhibitors targeted against IgE, TH2 cytokines, and
particular inflammatory mediators.

Market Size - USD 2.49 Billion in 2022, Market Growth - at a CAGR of
22%, Expected Market Size - USD 14.91 Billion in 2032, Market
Trends - Growing demand for novel and effective therapies for
eosinophilic asthma.

New York, 18 April, 2023 - The global eosinophilic asthma market size
was USD 2.49 Billion in 2022 and is expected to register a revenue CAGR
of 22% over the forecast period, according to the latest report by Reports
and Data.

15
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Sanofi/Regeneron GSK TEVA Roche/GeneI.lteck/ AstraZeneca./ : AstraZeneca/Amgen
Novartis Kyowa Hakko Kirin
#rt Dupixent #F & Nucala4+m* % Cingair XOLAIRE 53 % Fasenra’ 8 Tezspirefl,x S
a8 AL dupi lumab mepol 1zumab Reslizumab Omalizumab Benral izumab tezepelumab
o B ES > &
,}.}&#,J fﬂf ’ IL_4/IL_13 Em , IL—5 E'fﬁm?’g /T',% E;}’T"—L‘Xm » I E A t.—IL—B - - 'T)\U*F Zd:\x“ (‘lif": Jﬁ'ﬁ.]"}
" " IL-5 w8 n ’1t Foomue phek el i AT 14 o o
reeeor %) i 4 41
FDA/TFDA+: /& 2017/2019 2015/2016 2016/ 2003/2007 2017/2019 2021%#12°% /2023%2"
i T g m e L e 1 g v o e T AR P e 12 & AT
‘ pre TR MR e F R AR mr L E Al e ul LER A D
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Foh o B R AR —Am —Am * PAEE P E R F o
b £ Lt ROEIMIET L sy hnasm sy RN ATE o Lt
A4 E 5600 s o0 B
300 F sUIE ¥ 36— 7 3| F 43%F - =230 mg
L FEE = A A E 5 400%F s o F- = Fp - =% AR FNF e iF- < v 2_ 15 & 83k - =0 30 Fou k- =
» FHEFM200F URR R L mg
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7 Global Asthma Therapeutics Market,
© AcumeN 2023-2032 (USD Billion)
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2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

'.":'!I SEARCH AND

30.6

Source: Acumen Research and Consulting
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Mutated E. Coli Heat-Labile Enterotoxin

ASRARFRIPE ARSI LTI L F RS

Fz2 A

Treating Allergy with Detoxified E. Coli heat-labile

F 3 ERR AN AL TGRS B

LN B

Polysaccharide Conjugation with Detoxified E.

Enterotoxin coli heat-labile Enterotoxin (LT) used as Vaccine

Countries Patent Number Status Countries [Patent Number Status Countries  [Patent Number Status
China 71.200780053210.5 Approved USA US8241608B2 IApproved EP EP2566508B1 IApproved
USA US8088394B2/US8110197B2  |Approved Taiwan TWI382088B \Approved Japan JP5967585B2 \Approved
|Australia IAU2007356496B2 Approved Japan JP5801868B2 IApproved India 279735 IApproved
IEP 2170377 Approved IEP EP2550013B1 Approved Taiwan TWI451874B Approved
Russia RU2441879C2 |Approved China CN107375916A Pending China CN107261129A Pending
Taiwan TWI304838B |Approved USA US10624962B2 |Approved
Japan UP5913406B2 Approved
Korea IKR101699521B1 Approved
Canada CA2685495C Approved
India 290616 |Approved

. . _‘,: 2 “ &, =
Brazil P10721746-3 Approved 1T % 202078 BB 4 & ¢ ‘.,?— g —ﬂ

Countries

NREIELE R P E
METHOD OF MODULATING MUCOSAL
IMMUNOGENICITY

Advagene Number

BEALBEBEREE FH L BT REFFRNINR

%ﬁﬁi&%i*&

SAME

METHOD FOR THE PROPHYLAXIS OR
TREATMENT OF CORONAVIRUS INFECTION
USING AN IMMUNOMODULATOR AND
VACCINE COMPOSITIONS COMPRISING THE

Countries Advagene Number

BRATEE PR T stk R AT PR B 3
INTRANASAL VACCINE COMPOSITION
AND METHOD FOR BOOSTING USING THE

Advagene Number

SAME

EU 20773152.2 Pending us 17/314,135 \Approved China 202311272582.4 Pending
Japan 2021-555819 |Approved EU 21172655.9 Pending USA 18/374,118 Pending
Taiwan 109109055 Approved China 202110490754.X Pending Australia 2023237105 Pending
China 202080021901.2 Pending Japan 2021-079169 Approved EP 23199080.5 IPending
USA 17/440,546 Pending Korea 10-2023-7038447 Pending Russia 2023124777 IPending
Indonesia Pending Taiwan 112136583 Pending

Taiwan 110116410 IApproved Japan 2023-177069 Pending

India 202124020480 Pending Korea 10-2023-0133780 Pending

Canada 3,214,465 IPending

India 202324064375 Pending

Brazil BR 102023 020353-1 [Pending

METHOD FOR TREATING IFN-A ASSOCIATED
DISEASES
lAdvagene Number

Countries

63/590,150
A80710/US13881

] Tindght
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