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Oral norovirus vaccine challenge trial keessatti

infection hir'ise — garuu clinical endpoint isaa miss

godhe

Phase 2b human-challenge study oral tablet vaccine GI.1 norovirus irratti test godhe. Vaccinated
adults gPCR-detectable infection xiggaa gabaatan, mucosal immune responses agarsiisan, selected
time points viral RNA xiqqaa shed godhan. Garuu prespecified clinical gastroenteritis endpoint
hin ga’amne; controlled high-dose challenge healthy adults keessatti ture; real-world transmission
yookaan protection currently dominant GII.4 genotypes irratti hin safarre. Kun norovirus vaccine
gara fuulduraatti promising step dha, vaccine dhufeera jechuun proof miti.
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THE CLEAN PAPER vaccinology

Qormaata yaalii shortcut faayidaa qabu dha, finish sarara
miti

Norovirus virus namoonni yeroo baayee stomach illness tasaa fi baay’ee nama rakkisuun beekan:
vomiting, diarrhea, cramps, fi guyyaa muraasa disruption cimaa. Bakka namoonni qilleensa, fuulota,
bathrooms, food fi kunuunsa qooddatan keessatti salphaatti babal'ata — schools, nursing homes,
hospitals, military bases, child-kunuunsa centers. Norovirus talaallii licensed ammallee hin jiru.
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CDC colorized transmission elektiroonii micrograph norovirus virions. Qorannoo asitti ibsame oral talaallii
goramaa tokko to'atame GI.1 norovirus qormaata irratti qore.

CDC / Charles D. Humphrey Public domain

Kanaaf qorannoo kun dhugumaan interesting dha. Barreessitoonni oral tablet talaallii VXA-G1.1-
NN akka carraatti ramadame, placebo-controlled namaa qormaata yaalii keessatti qoran. Adults
vaccinate godhamanii, achiis GI.1 norovirus deliberately saaxilamuu godhaman. Talaallii qPCR-
detectable infekshinii hir’ise, systemic fi mucosal ittisa qaamaa deebiiwwan uume, viral RNA stool
fi vomit keessatti yeroo qabxiilee tokko tokko irratti hir’ise.

Namaa qormaata yaalii keessatti saaxilamuu accident miti. Healthy volunteers talaallii yookaan
placebo argatu, achiis to’atame setting keessatti pathogen safarame dose deliberately kennama.
Qophii kun mallattoo saffisaan arguu danda’a, garuu idilee outbreaks keessatti talaallii akkamitti
hojjetu ilaaluu waliin tokko miti.
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Garuu mata-duree “norovirus talaallii dhufeera” miti. Buaa dhiphaa, faayidaa qabu caalaa: to’atame
sadarkaa 2b qormaata moodeela keessatti oral talaallii qoramaa hiika qabu infekshinii mallattoo fi
danda’amaa correlates of protection agarsiise, garuu prespecified kilinikaa gastroenteritis madaallii
dhumaa hin ga’in. Talaallii garee kilinikaa norovirus gastroenteritis haalawwan xiqqaa gaba, garuu
garaagarummaa uncertain ta'ee ifaa kilinikaa bu’aa hin taane. Qorannoo genotypes decades dhihoo
keessatti dominant ta’an illee hin qormaata godhin.

Garaagarummaan barbaachisaa dha. Qormaata qorannoo damee yaalii caalaa mallattoo saffisaan
arguu danda’a. Ittisa qaamaa markers protection waliin hordofan barachuuf gargaara. Garuu ragaa
harder talaallii license fi garee uummataa safartuu fayyadama dura barbaachisu bakka hin bu'u.

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 + qPCR infection

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

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

Draft gamaaggama slide: prespecified kilinikaa gastroenteritis madaallii dhumaa duraa fi inni hin ga’amne; gPCR
infekshinii mallattoo hiika gabu garuu broader; ittisa qaamaa correlates fuuldura yaaliiwwan'f path dha, talaallii
ready-for-fayyadama ragaa miti.
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Barreessitoonni maal godhan

Gareen single-site, qaamni lamaanuu hin beekne, akka carraatti ramadame, placebo-controlled
sadarkaa 2b qorannoo healthy adults umrii 18-49 keessatti gaggeesse. Hirmaattota oral talaallii
tablet VXA-G1.1-NN yookaan placebo argachuuf akka carraatti ramadaman.

Qorannoo namoota 165 hirmaachise: talaallii garee 86, placebo 79. Vaccination booda hirmaattota
141 live GI.1 norovirus oral qormaata argatan: talaallii 76, placebo 65.
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Yaalii gaaffii walitti hidhatan lama hordofe.

Tokkoffaa: talaallii qormaata booda norovirus gastroenteritis ragaa hir’isaa? Prespecified bu’a-
gabeessummaa ijoo madaallii dhumaa composite ture: symptoms acute-gastroenteritis hiika guutan
+ qPCR ragaa norovirus infekshinii. Afaan salphaan, kilinikaa ijoo madaallii dhumaa illness fi lab
ragaa infekshinii lamaan barbaade; pooziitivii molekiyuulii qormaata qofa miti.

Lammaffaa: talaallii ittisa qaamaa mallattoolee protection ibsuu danda’an uumaa? Barreessitoonni
serum antiiboodota, mucosal IgA fecal/nasal/saliva saamudawwan keessatti, antibody-secreting
seelota, mucosal-homing plasmablasts, viral RNA stool/emesis keessatti, fi machine-learning
moodeelota ittisa gaamaa correlates safaran.

Kun qophii gatii dha. “Namoonni dhukkubsatanii?” qofa miti; ittisa qaamaa deebii gosa kam fuuldura
norovirus talaallii development keessatti barbaachisaa gochuu malu qorata.

Maal argatan

Prespecified kilinikaa madaallii dhumaa hin ga’amne. Norovirus gastroenteritis talaallii garee
keessaa 44.7%, placebo garee keessaa 56.9% irratti argame. Kun 12.2 dhibbeentaa-point garaa-
garummaa fi 21% walbira gabamee hir’ina dha, garuu daangaa amanamummaa zero keessa darbe
(95% CI -4.24 to 28.61), bu’aa akka istaatistikiitti hiika qabu hin taane (P = 0.178). Planning keessatti
barreessitoonni kilinikaa separation baayee guddaa moodeela godhanii turan: placebo ~40% vs
talaallii ~12%. Mul'ate bu’aa direction eegamu keessa ture, garuu planning yaada bu'uuraa irraa
fagoo.

Efficacy mallattoo cimaa infekshinii qPCR’n safarame irratti, kilinikaa gastroenteritis caalaa broad-
er/permissive measure, argame. Qormaata booda vaccinated hirmaattota 57.1% qPCR-detectable
infekshinii qabaatan, placebo 81.5%. Garaagarummaa 23.6 dhibbeentaa qabxiilee (95% CI 7.4 to
38.0, P =0.003), 30% walbira gabamee hir’ina.

Hierarchy kun central dha. Talaallii qgormaata moodeela kana keessatti detectable infekshinii hir’ise.
Talaallii garee kilinikaa norovirus gastroenteritis illee xiqqaa qaba, garuu garaagarummaa ifaa bu’aa
ta'uuf uncertain. istaatistikii keessatti kilinikaa ijoo madaallii dhumaa miss godhe. Dubbisaan facts
lamaan yeroo tokko gabachuu gaba.

Nageenya readout nama tasgabbeessu garuu bounded dha. Barreessitoonni talaallii-wajjin-walgabatu
serious taateewwan miidhaa yookaan dose-limiting toxicities hin gabaasa. Solicited taateewwan
miidhaa hedduun mild; jalgabaa week severe solicited events hin turre. Wording sirrii: talaallii
yaalii kana keessatti gaariitti tolerated ture, muraasa nageenya gaaffilee settled jechuu miti.

Ittisa qaamaa deebii bal’aa ture. Day 28 irratti placebo waliin compare yeroo godhan talaallii garee
serum VPl-addaa IgA, serum IgG fi hojii-qabeessa blocking antiiboodii titers ol-aanaa qaba. VP1-
addaa IgA fecal saamudawwan, nasal lining fluid fi saliva keessatti illee dabale. Dhiiga keessatti
antibody-secreting seelota fi mucosal-homing plasmablasts stimulate godhe — oral mucosal talaallii
irraa eegamu deebii.
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Shedding bu’aa illee faayidaa qabu, garuu overstate gochuun salphaa. Viral RNA emesis keessatti
gormaata day 2 fi stool keessatti days 4 fi 8 irratti gadi-aanaa ture. QPCR-positive garuu acute-
gastroenteritis symptoms hin gabne talaallii 13.1% vs placebo 24.6%, garuu walbira gabuu conven-
tional barbaachisummaa istaatistikii hin ga’in (P = 0.087). qPCR viral RNA adda baasa; infectious
virus kallattii measure miti.

Ittisa qaamaa markers maaliif barbaachisu

Norovirus talaallii development hojiirra oolu rakkoo gaba: guddaa damee yaaliiwwan ulfaataa. Out-
breaks gabaabaa, unpredictable, clustered. Developers ittisa gaamaa deebiiwwan protection tilmaa-
man hin beekne taanaan kanneen filataman kam boodaa yaaliiwwan expensive/guddaa deserve ta'u
filachuun rakkisa.

Kanaaf correlates-of-protection kutaa barbaachisaa. Barreessitoonni vaccinated hirmaattota
gormaata dura ittisa qaamaa daataa irraa moodeelota leenjisu. Amaloota lama standout: serum
blocking antiiboodii fi fecal IgA. Serum blocking antiiboodii antiiboodota virus binding assay
keessatti hammam block godhan safara; fecal IgA stool keessatti antiiboodii mallattoo, gut fuula
norovirus itti hojjetu irraa dhihoo.

Lasso moodeela infekshinii status AUC 0.76'n tilmaame; tasaa forest AUC 0.73. AUC model-raawwii
score dha: 0.5 chance, 1.0 perfect separation. 0.73-0.76 faayidaa qabu garuu decisive miti. Ittisa
gaamaa markers qorannoo kana keessatti infected/noninfected distinguish gochuuf gargaare; adda
baasuu dhibee qormaata hin uumu, licensure ragaa hin taasisu.

Garuu hojii-qabeessa serum antiiboodii + naannoo keessaa gut IgA protection booda talaallii tilmaa-
muuf gargaaraa ta’uu mala.

Biological seenaa waliin wal-sima. Norovirus mucosal fuulota infect godha. Oral talaallii barrier
virus seenu/replicate godhu irratti protection uumu barbaada, bloodstream qofa miti. Mechanistic
message cimaa: “tablet talaallii norovirus fure” miti; mucosal immunity, keessumaa fecal IgA +
hojii-qabeessa blocking antiiboodii, next talaallii development qajeelfama gochuuf gahaa promising
fakkaata.

Kun maal hin mirkaneessu

Norovirus talaallii approved/jiru ta'e hin agarsiisu. Sadarkaa 2b qormaata qorannoo dha.

haala addunyaa dhugaa protection hin mirkaneessuu. To’atame qormaata, natural saaxilamuu
schools/nursing homes/hospitals/cruise ships/households miti.

Noroviruses hunda irratti protection hin mirkaneessuu. Qormaata GI.1 ture; GII.4 decades lama
keessatti prevalent caalaa.

Gadi-aanaa gastroenteritis saffisa ifaa kilinikaa bu’aa hin taasisu. qPCR infekshinii hiika gabu;
prespecified kilinikaa gastroenteritis madaallii dhumaa miti.
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Shedding hir’ina transmission block godha hin mirkaneessuu. Viral RNA saamudawwan keessatti
safarame, person-to-person spread miti.

Muraasa nageenya gaaffilee hin settle. Serious talaallii-wajjin-walgabatu mallattoo hin argamne,
garuu nageenya kuusaa daataa guddaa miti.

Conflict-of-interest haala hin balleessu. Qorannoo Vaxart'n funded; barreessitoonni hedduun
Vaxart employees/shareholders/consultants/patent holders.

Qabxiilee kun bu’aa cancel hin godhan; hammamtaa isaa define godhu.

moodeela qormaataa caveat

Barreessitoonni limitation guddaa tokko ifatti jedhu: qormaata qorannoowwan dose enough hirmaat-
tota infected ta’aniif designed fayyadamu. Barruu keessatti to'atame qormaata qorannoowwan typi-
cal natural saaxilamuu caalaa infectious dose orders of magnitude 3-5 ol-aanaa fayyadamu jedhu.
Inoculum jalgabaa virus dose hirmaattota argatan; as safarame oral live GI.1 Norwalk virus ture.

Kun karaa lama qgaba.

Tokkoon, moodeela powerful dha. Talaallii timing/genotype beekamaa, intensive saamudaa
fudhachuu fi ittisa qaamaa measures waliin to’atame taeen qoru. Kanaaf infekshinii, shedding,
correlates irratti waan hedduu jedhu.

Gama biraan, nam-tolchee dha. Very ol-aanaa qormaata dose ittisa qaamaa defenses tokko tokko
placebo qPCR infekshinii haleellaa saffisa ~82%, gastroenteritis ~57%. haleellaa saffisa garee
keessatti bu'aa gqabaatan share dha. Barreessitoonni gadi-aanaa clinical-disease haleellaa saffisa
kilinikaa garaagarummaa detect gochuuf humna hir’isuu mala jedhu. Intestinal symptoms socho’aa
viral replication, guddaa inoculum, yookaan lamaan irraa triggered ta’uu unclear jedhu.

Kanaaf careful dubbisuu “talaallii hanga kana qofa hojjetti” yookaan “qormaata ala caalaatti hojjetti”
miti. Qormaata moodeela deliberately harsh, informative qormaata dha; buaawwan damee confir-
mation ammallee barbaadu.

Maaliif barbaachisaa dha

Ummataaf banaa gosa nama hawwatu: pill talaallii infekshinii hir’ise, kanaaf stomach-bug talaallii
jechuun ni danda’ama here. Saffisaa dha.

Faayidaa qabu seenaa: norovirus talaallii development path ifa caalaa argachuu mala. Kan filatame
kun namaa qormaata keessatti dhugaa infekshinii mallattoo agarsiise, mucosal ittisa qaamaa dee-
biiwwan stimulate godhe, ittisa qgaamaa markers fuuldura yaaliiwwan gajeelfama gochuu danda’an
agarsiise. Kun progress dha.
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Garuu jalgabaa dha. Addunyaan talaallii healthy young adults keessatti GI.1 qormaata qofa irratti hoj-
jetu hin barbaadu. Older adults, children, kunuunsa facilities, hospitals fi mixed outbreaks changing
genotypes driven keessatti protection ragaa barbaada.

Barruu kun gap sana bridge gochuuf gargaara. Hin cufu.

Cuunfaa gabaabaa

Sadarkaa 2b akka carraatti ramadame placebo-controlled namaa qormaata qorannoo oral tablet
norovirus talaallii qoramaa VXA-G1.1-NN healthy adults keessatti qore. GI.1 qormaata booda
prespecified kilinikaa gastroenteritis madaallii dhumaa talaallii 44.7% vs placebo 56.9%, 21%
walbira qabamee hir’ina garuu akka istaatistikiitti hiika qabu hin taane. qPCR-detectable infekshinii
broader measure 57.1% vs 81.5%, hiika gabu 30% walbira gabamee hir’ina. Talaallii yaalii keessatti
gaariitti tolerated, serum/mucosal antiiboodii deebiiwwan uume, selected yeroo gabxiilee viral
RNA shedding hir’ise, serum blocking antiiboodii + fecal IgA kan filatame correlates of protection
jechuun adda baasu. Promising dha, garuu licensed talaallii miti, sadarkaa 3 haala addunyaa dhugaa
ragaa miti, reduced transmission ragaa miti, norovirus genotypes hunda irratti ragaa miti.

Sakatta’a ifaa

barruun maal agarsiisa: To’atame GI.1 qormaata qorannoo keessatti oral talaallii qoramaa
prespecified kilinikaa gastroenteritis madaallii dhumaa miss godhe, garuu gPCR-detectable
infekshinii hir’ise, mucosal ittisa qaamaa deebiiwwan uume, serious talaallii-wajjin-walgabatu
nageenya mallattoo hin agarsiifne, selected yeroo qabxiilee stool/emesis viral RNA hir’ise.

Waan amansiisaa ta'e garuu hin mirkanoofne: Shedding hir’isuun transmission hir’isuu; fecal IgA +
serum blocking antiiboodii boodaa development qajeelfama gochuu; related bivalent talaallii caalaa
relevant genotypes irratti hojjachuu.

Waan hin agarsiifne: Talaallii approved/ready; haala addunyaa dhugaa outbreaks prevented; GII.4
dhibee covered; kilinikaa gastroenteritis significantly reduced; person-to-person transmission sa-
farame; muraasa nageenya settled.

Daangaawwan ijoo: Healthy adult qormaata garee uummataa; tokko GI.1 strain; ol-aanaa nam-
tolchee inoculum; kilinikaa ijoo madaallii dhumaa miti met; gPCR RNA infectious virus waliin tokko
miti; dhaabbata-funded yaalii substantial conflicts; sadarkaa 3 damee efficacy hin jiru.

Dubbisaan waliigalaa amanamummaa hammam gabaachuu qaba? Oral kan filatame intended mu-
cosal ittisa qaamaa deebii uume fi qormaata moodeela kana keessatti qPCR infekshinii hir’ise ir-
ratti ol-aanaa. Shedding hir’isuu/fuuldura development irratti moderate. Norovirus talaallii amma
jiru, broadly protective, yookaan haala addunyaa dhugaa transmission stop mirkanaa’e jedhutti gadi-
aanaa.
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