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Oral norovirus vaccine kan reduce infection nina
challenge trial — sugbdn 6 miss clinical endpoint re

Phase 2b human-challenge study test oral tablet vaccine against Gl.1 norovirus. Vaccinated adults less
likely ldti ni gPCR-detectable infection after challenge, show mucosal immune responses, shed less viral
RNA ni some time points. Siigbon prespecified clinical gastroenteritis endpoint ko met, trial lo controlled
high-dose challenge ninii healthy adults, ko si measure real-world transmission tabi protection against
currently dominant GIL4 genotypes. Eyi jé promising step toward norovirus vaccine, ki i se proof pé one
has arrived.
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Challenge idanwo j€ shortcut t6 wulo, ki 1 se finish line

Norovirus ni virus ti 9po eniyan mo gégé bi sudden, miserable stomach illness: vomiting, diarrhea, cramps, ati 9j¢
di¢ ti acute disruption. O 11 spread rorun ni ibi ti people share air, ojid, bathrooms, food ati care — schools, nursing

homes, hospitals, military bases, child-care centers. Ko tii si licensed norovirus vaccine.

Colorized CDC transmission electron micrograph ti norovirus virions. iwadii ti a 1 jiroro idanwo oral vaccine
candidate against controlled GI.1 norovirus challenge.
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Eyi ni 6 mu iwadii yii interesting gidi. Awon olikowé idanwd oral tablet vaccine, VXA-G1.1-NN, nint random-
ized, placebo-controlled ¢éniyan challenge idanwo. Adults ni a vaccinate, 1éyin nda a deliberately expose won si
GI.1 norovirus. Vaccine din kit qPCR-detectable infection, produce systemic ati mucosal immune iddhun, 6 si din
ku viral RNA nint stool ati vomit ni some akéko kéko.

Ninu eniyan challenge idanwo, exposure ki i se accident. Healthy volunteers ni a vaccinate tabi fin placebo, I€yin
nda a intentionally fin won ni measured dose ti pathogen nint controlled setting. Design yii l¢ reveal ami quickly,

stugbdn ko ddgba peli watching vaccine isé nind ordinary outbreaks.

Stugbdn akolé ki 1 se “norovirus vaccine ti dé.” esi narrow, useful si i: nind controlled phase 2b challenge awose,
oral vaccine candidate fi significant infection ami ati seé se correlates of protection han, nigba ti 6 miss prespecified
isegun gastroenteritis endpoint. Ko fi ¢ri mul¢ ayé gidi protection; vaccine egbé ni fewer oran of is€gun norovirus
gastroenteritis, sugbdn difference uncertain ju lati count gégé bi clear iseglin esi. iwadii nda ko idanwo genotypes
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ti dominate recent decades.

Difference yii matter. Challenge iwadii 1& reveal ami faster ju field idanwd. O 1& help developers learn immune
markers wo ni track protection. Ko I& substitute fiin harder ¢ri ti a nilo s44;jd licensing ati population-scale 10.

The primary clinical endpoint comes first

The trial showed a promising infection signal, not a vaccine-arrived result.

PRIMARY Norovirus gastroenteritis
NOT MET 44.7% vaccine vs 56.9% placebo; P = 0.178 Clinical endpoint: symptoms + gPCR infection

SIGNAL qPCR-detectable infection
SIGNIFICANT 57.1% vaccine vs 81.5% placebo; P = 0.003 Broader measure: viral RNA detected by gPCR

FUTURE Candidate correlates
GUIDANCE Fecal IgA + serum blocking antibody predict infection status Useful for later trials; not licensure evidence

Draft review slide: prespecified isegun gastroenteritis endpoint wa ni akoko, ko si met; gPCR infection ami
significant sugbon broader; immune correlates jé path fun future idanwo, ki i se proof ti vaccine ready fun Io.
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Ohun ti awon olukowé se
egbé run single-site, double-blind, randomized, placebo-controlled phase 2b iwadii nind healthy adults age 18 si

49. Participants ni a assign si oral vaccine tablet VXA-G1.1-NN tabi placebo.

iwadii enroll 165 people: 86 nint vaccine egbé, 79 nind placebo egbé. Léyin vaccination, 141 olukopa ni a

challenge orally pelu live GI.1 norovirus: 76 vaccine, 65 placebo.
idanwo follow linked ibéere méji.

AkOké: sé vaccine din kit éri ti norovirus gastroenteritis 1éyin challenge? Prespecified primary efficacy endpoint
jé composite: symptoms t6 meet acute-gastroenteritis definition + qPCR ¢éri ti norovirus infection. Ni plain terms,

primary iseguin endpoint nilo illness ati lab ¢ri, ki 1 se positive molecular iddnwo nikan.

Eléekeji: sé vaccine generate immune ami ti I¢ explain protection? Awon olukowé won serum antibodies, mucosal

IgA nind fecal, nasal ati saliva apeere, antibody-secreting seeli, mucosal-homing plasmablasts, viral RNA nind
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stool ati emesis, ati machine-learning awose of immune correlates.

Eyi ni value apere. Ki 1 kan “sé people got sick?” O tin iwadii kinds of immune idédhun t6 lé¢ matter fun future
norovirus vaccine development.

Ohun ti won ri

Prespecified isegun endpoint ko met. Norovirus gastroenteritis occur nind 44.7% vaccine egb¢ ati 56.9% placebo.
Eyi jé 12.2 percentage-point difference ati 21% relative reduction, sigbén igbékelé interval cross zero (95% CI
-4.24 to 28.61), &si si not statistically significant (P = 0.178). Fun planning, awon olukowé awose much larger
isegun separation: nipa 40% gastroenteritis nint placebo versus 12% vaccine. Observed esi 1o ni expected itdsona,
stugbon ko sin mé planning assumption yen.

Stronger efficacy ami wa 16ri infection measured by qPCR, measure té broader, si i permissive ju isegun gas-
troenteritis. Léyin challenge, 57.1% vaccinated olukopa ni gPCR-detectable norovirus infection, fi wé peli 81.5%
placebo. Difference 23.6 percentage koké (95% CI 7.4 to 38.0, P = 0.003), 30% relative reduction.

Hierarchy yii central. Vaccine din ki detectable infection nind challenge awose. Vaccine egb¢ tin ni fewer Oran
of iseglin norovirus gastroenteritis, sugbon difference uncertain ju 1ati count gégé bi clear esi. Statistically, idanwo
miss primary isegun endpoint. Reader ye ki 6 hold facts méjeeji papo.

aabo readout reassuring sugbdn bounded. Awon olukowé report no vaccine-related serious adverse is¢le tabi dose-
limiting toxicities. Most solicited adverse is¢l¢ I¢yin vaccination mild, no severe solicited is¢l¢ reported ninu first
week. Right wording ni vaccine well tolerated in this idanwo, ki 1 se pé rare aabo ibéere settled.

Immune iddhun broad. By day 28, fi wé peli placebo, vaccine egbé ni higher serum VP1-specific IgA, serum
IgG ati functional blocking antibody titers. O tin mi po si i VP1-specific IgA nind fecal apeere, nasal lining fluid
ati saliva. Nind blood, 6 stimulate antibody-secreting seeli ati mucosal-homing plasmablasts — ird iddhtn ti oral
mucosal vaccine ye ki provoke.

Shedding esi useful, sugbdn rorun lati overstate. Viral RNA ipele lower ninti emesis on challenge day 2 ati stool
on challenge days 4 ati 8. Proportion qPCR-positive 14isi acute-gastroenteritis symptoms jé 13.1% vaccine versus
24.6% placebo, sugb¢n ifiwéra ko reach conventional statistical significance (P = 0.087). gPCR detect viral RNA;

ki 1 dogba peli taara measuring infectious virus.

Ki 10 dé ti immune markers fi matter?

Norovirus vaccine development ni practical isoro: large field iddnwo hard. Outbreaks short, unpredictable, clus-
tered. T1 developers ko mo immune iddhun wo ni predict protection, 6 difficult 1ati decide candidates wo ni deserve
expense ati scale of later idanwo.

Idi niyen ti correlates-of-protection part iwé iwadii fi matter. Awon olukOwé train awose using immune data 1ati
vaccinated olukopa sddju challenge. Features méji stand out: serum blocking antibody ati fecal IgA. Serum
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blocking antibody measure how well antibodies block virus binding nind assay; fecal IgA jé antibody ami nind

stool, closer si gut 0ja ibi norovirus acts.

Lasso awose predict infection status peld area 1dbé curve 0.76; random igb6 awose AUC 0.73. AUC jé model-
performance score: 0.5 no better than chance, 1.0 perfect separation. Scores 0.73-0.76 useful sugbdn not decisive.
Wén timo si immune markers helped distinguish infected 14ti noninfected olukopa nind iwadii; won ko create
diagnostic idanwo, ko si turn idanwo si licensure eri.

Wén toka si pé combination of functional serum antibody ati agbegbe gut IgA 1¢ help predict who is protected

I¢yin vaccine yii.

Eyi fit biological itan. Norovirus infect mucosal ojii. Oral vaccine 1 try generate protection ni barrier ibi virus
enters ati replicates, ki 1 se bloodstream nikan. Strongest mechanistic message iwé iwadii ki 1 se “tablet vaccine
solves norovirus.” O jé: mucosal immunity, especially fecal IgA alongside functional blocking antibody, looks
important enough to guide next vaccine development.

Ohun ti eyi ko fi eri mule

- Ko fi han pé norovirus vaccine approved tabi available. Eyi jé phase 2b challenge iwadii.

- Ko fi eri mule protection nind gidi world. iwadii lo controlled challenge, ki 1 se natural exposure nint schools,
nursing homes, hospitals, cruise ships tabi households.

- Ko fi erf mule protection against gbogbo noroviruses. Challenge lo GI.1; GIL.4 ti prevalent ju over past méji
decades.

» KO turn lower gastroenteritis rate si clear iseglin esi. qPCR infection ami significant; prespecified isegin
gastroenteritis endpoint not.

- Ko fi ¢ri mile shedding reduction blocks transmission. iddnwo measure viral RNA nind apeere, ki i se person-
to-person spread.

« Ko settle rare aabo 1béere. Ko ri serious vaccine-related ami nind iddnwo, sugbodn ki 1 se large aabo database.

- Ko erase conflict-of-interest context. iwadii funded by Vaxart, several onkowé jé Vaxart employees, share-

holders, consultants tabi patent holders.

Ko si kdké wonyi té cancel esi. Wén define iwdn r¢.

Challenge-model caveat

Awon olukowé explicit nipa major limitation: challenge iwadii lo dose designed lti make enough people infected
fin itdpale. iwé iwadii so pé controlled challenge iwadii routinely 10 infectious dose méta to five orders of
magnitude higher ju typical natural exposure. Inoculum ni initial dose virus ti olukopa gba; nibi measured oral
dose of live GI.1 Norwalk virus.

Eyi cuts both ways.
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COEN

Ni ow¢ kan, awose powerful. O jé ki oluwadii iddnwo vaccine nind controlled way, peld known timing, known
genotype, intensive sampling, immune measurements around challenge. Idi niyen ti iwadii I& so pip0 nipa infection,
shedding ati correlates.

Ni owo keji, awose artificial. Very high challenge dose 1¢ overwhelm some immune defenses tabi yi relationship
laadrin infection ati symptoms. Nind iwddii yii, placebo ikolu rate fin qPCR infection high — nipa 82% —
gastroenteritis ikolu rate lower, nipa 57%. Attack rate nibi ni share olukopa nind egbé ti esi selg si. Awon olukowé
so pé lower clinical-disease ikolu rate le din kit power 14ti detect isegiin disease differences. Won tiin note pé
unclear bdya intestinal symptoms ninu challenge iwadii triggered by active viral replication, large inoculum, tabi

both.

3
1

Nitori nda careful reading ki i se “vaccine nikan works this much” tabi “vaccine y60 is¢ better outside challenge.”

o} jé: challenge awose deliberately harsh, informative iddnwo, esi r¢ si need field confirmation.

Ki nidi ti 6 fi se pataki?

Obvious public ¢da tempting: pill vaccine din ki norovirus infection, so stomach-bug vaccine almost here. Too
fast.

Useful itan ni pé norovirus vaccine development I¢ finally ni clearer path. Candidate yii fi han gidi infection ami
nind eniyan challenge iwadii, stimulate mucosal immune iddhun, kéké si immune markers ti 1¢ help future idanwo.

Eyi jé progress.

Stugbdn 6 early. World ko nild vaccine té works nikan nind single GI.1 challenge awose in healthy young adults.
O nild éri pé vaccine protect people ati places ibi norovirus damage greatest: older adults, children, care facilities,
hospitals, mixed ayé gidi outbreaks driven by changing genotypes.

iwé iwddii yii help bridge gap. Ko close r¢.

Akotan kedere

DIEN

Phase 2b randomized, placebo-controlled eniyan challenge iwadii iddnwo oral tablet norovirus vaccine candidate
VXA-G1.1-NN nind healthy adults. Léyin GI.1 challenge, prespecified isegun gastroenteritis endpoint jé 44.7%
vaccine versus 56.9% placebo, 21% relative reduction ti not statistically significant. gPCR-detectable infection,
broader measure, occur 57.1% versus 81.5%, significant 30% relative reduction. Vaccine well tolerated nind
iddnwo, generated serum ati mucosal antibody iddhuin, din ki viral RNA shedding ni selected akoko kokd, identify
serum blocking antibody + fecal IgA gégé bi candidate correlates. ¢si promising, sugbon ki 1 se licensed vaccine, ki
i se phase 3 ayé gidi ¢ri, ki 1 se proof of reduced transmission, ki 1 si se proof against gbogbo norovirus genotypes.
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Ayewo laisi aseju

Ohun ti iwé iwadii fi han: Nint controlled GI.1 norovirus challenge, oral tablet vaccine candidate miss prespec-
ified isegun gastroenteritis endpoint sugbon din ki gPCR-detectable infection, produce mucosal immune iddhun,

no serious vaccine-related aabo ami, din ku viral RNA ninad stool/emesis ni some akoko koko.

Ohun t6 seé gba sughdn ti a ko fi eri mule: Pé vaccine platform yii 1& din ku transmission by lowering shedding;
pé fecal IgA ati serum blocking antibody 1e guide later development; pé related bivalent vaccine 1¢ is¢ against si i

relevant genotypes.

Ohun ti ko fi han: Vaccine approved/ready; ayé gidi outbreaks prevented; GII.4 disease covered; iseglin gastroen-
teritis significantly reduced; person-to-person transmission measured; rare aabo settled.

Main limitations: Healthy adult challenge population; single GI.1 strain; high artificial inoculum; prespecified
iséguin gastroenteritis endpoint not met; gJPCR RNA # infectious virus; company-funded iddanwo p¢ld substantial
conflicts; no phase 3 field efficacy.

Confidence wo ni ghoghogbo reader ye ki 6 ni? Giga pé oral candidate generated intended mucosal immune
iddhun, din ku gPCR infection nind challenge awose. Moderate pé 6 1¢ din ki shedding ati help development. Low
fin claim pé norovirus vaccine now available, broadly protective tabi proven to stop ayé gidi transmission.
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