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Mot vaccine norovirus duong uéng lam
gidm nhiém trong th{r nghiém gay nhiem —
nhung khong dat tiéu chi lam sang

Mot nghién citu gay nhiém & ngwdi pha 2b thit vaccine dang vién uéng chéng norovirus
GI.1. Nguoi trudng thanh da ding vaccine it c6 nhiém phdt hién bdng qPCR hon sau gay
nhiém, tao ddp 1tng mién dich niém mac va thdi it RNA virus hon & mot so thoi diém.
Nhung tiéu chi viém da day-rudt lam sang da dinh trudc khéng dat, thir nghiém ding
liéu gay nhiém cao c6 kiém sodt & nguoi khée manh va khong do lay truyén ngoai doi
hay bdo vé trudc cdc genotype GIL4 hién chiém wu thé. Pay la mét budc hita hen hudng
tdi vaccine norovirus, khong phdi bdang chitng rang vaccine da den.
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Th® nghiém gay nhiém la duong tat hitu ich,
khong phai vach dich

Norovirus la loai virus ma phan 16n moi nguoi biét dén qua mot con bénh da day dot ngot va
khon khé: non, tiéu chdy, dau quan va vai ngay bi dio 16n hoan toan. N6 1ay rat dé & nhirng noi
nhiéu nguoi cing dung khong khi, bé mét, nha vé sinh, thitc an va dich vu cham séc — truong
hoc, vién dudng 4o, bénh vién, cin c& quan sy, nha tré. Hién van chwa c6 vaccine norovirus
dugc cap phép.
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Anh hién vi dién tu truyén qua ctia CDC, dudc té mau, cho thdy cac hat norovirus. Nghién cliu & day thi mét
(ing vién vaccine dudng udng trong méd hinh gay nhiém GI.1 c6 kiém soat.

CDC / Charles D. Humphrey Public domain

biéu d6 khién nghién cttu nay thuc sy dang chu y. Cac tac gia thit mot vaccine dang vién uong,
VXA-G1.1-NN, trong th& nghiém gy nhiém ¢ nguoi ngau nhién, c6 d6i chitng gid dugc. Nguoi
trudng thanh dugc tiém chiing — chinh xac hon 1a uéng vaccine — roi ¢6 y phoi nhiém véi
norovirus GI.1. Vaccine lam gidm ty 1é nhiém phat hién duwgc bang qPCR, tao ddp &ng mién
dich toan than va niém mac, dong thoi gidm RNA virus trong phan va chat non & mot so thoi
diém.

Trong mot th nghiém gay nhiém & ngudi, phoi nhiém khong xay ra tinh co. Tinh nguyén vién
khoe manh duwgc dung vaccine hoac gia dugc, sau d6 cht dong nhan mot lieu mam bénh da
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dinh lwgng trong moi treong ki€ém soat. Thiét ké nay c6 thé phat hién tin hiéu nhanh, nhuwng
khong giong véi viéc theo doi vaccine hoat dong trong nhitng dgt bung phat doi thyc.

Nhung day khong phai cau chuyén “vaccine norovirus da c6 mat”. Két qua hep hon va hitu
ich hon: trong m6 hinh gay nhiém pha 2b c6 kiém sodt, tng vién vaccine dwong udéng tao ra
tin hiéu gidm nhiém c6 y nghia théng ké va nhirng ddu 4&n mién dich c6 thé lién quan dén bao
vé, nhung khong dat tiéu chi lam sang viém da day-rudt da dinh trwdc. Nhom vaccine co
it ca viém da day-rudt do norovirus hon, nhung chénh 1éch con qua bat dinh dé dugc xem la
mot két qua 1am sang ré rang. Nghién cttu cling khong thtt cac genotype da chiém wu thé trong
nhitng thap ky gan day.

Su khéc biét nay rat quan trong. Mot thit nghiém gy nhiém c6 thé cho tin hiéu nhanh hon
thit nghiém ngoai thyc dia. N6 c6 thé gitp nha phat trién biét ddu 4n mién dich nao di cung
bdo vé. Nhung né khong thé thay thé bang chitng khé hon can cé trudce khi vaccine dwgc cap
phép va dung & quy mo dan so.

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 gqPCR

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

S6 db ra soat: tiéu chi viem da day-rudt 1am sang da dinh trudc ding dau va khéng dat; tin hiéu nhiém phat hién
bang qPCR c6 y nghia nhung I& thudc do réng hon; cac tudng quan mién dich 1& hudng cho thit nghiém tucng
lai, khédng phai bang chiing vé mét vaccine s&n sang sif dung.
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Cac tac gia da lam gi

Nhém nghién ctu tién hanh mét nghién cttu pha 2b tai mot trung tam, mu déi, ngau nhién, c6
d6i chirng gid dugc & nguoi trudng thanh khée manh 18-49 tudi. Nguoi tham gia dugc phan
ngau nhién nhén vién vaccine dudng uéng VXA-G1.1-NN hoac gia dugc.

Nghién cttu tuyén 165 ngwdi: 86  nhom vaccine va 79 ¢ nhom gia dwgc. Sau khi dung vaccine,
141 ngwoi duoc cho uéng virus norovirus GI.1 séng dé gay nhiém: 76 & nhom vaccine va 65 &
nhém gia dugc.

Th& nghiém theo hai cau héi lién quan.

Th& nhat: vaccine cé lam gidm bing ching viém da day-rudt do norovirus sau gay nhiém hay
khong? Tiéu chi hiéu qua chinh d& dinh trwdc 1a tiéu chi téng hgp: triéu chirng dap ing dinh
nghia viém da day-rudt cap cdng v@i biang chirng nhiém norovirus bang qPCR. Néi don gian,
tiéu chi 1dm sang chinh doi hoi ca bénh va bang ching xét nghiém vé nhiém, chit khong chi
xét nghiém phan t& duwong tinh.

Thi hai: vaccine c6 tao ra cac tin hiéu mién dich gitap giai thich sy bao vé hay khong? Céc tac
gid do khang thé huyét thanh, IgA niém mac trong phan, dich 16t miii va nwdc bot, té bao tiét
khéang thé, plasmablast hwéng niém mac, RNA virus trong phan va chdt non, cing cac mé hinh
hoc mdy tim twong quan mién dich.

Do 1a gia tri cta thiét ké. bay khong chi 1a nghién cttu “moi ngudi cé bi bénh khong?”. N6 con
hoéiloai dap tng mién dich nao c6 thé quan trong cho phat trién vaccine norovirus trong twong
lai.

Ho tim thay gi

Tiéu chi lam sang da dinh truéc khong dat. Viém da day-rudt do norovirus xay ra & 44,7%
nhom vaccine va 56,9% nhém gid dugc. D6 1a chénh 1éch 12,2 diém phan tram va giam tuwong
d6i 21%, nhung khodng tin cay cat qua 0 (KTC 95% -4,24 dén 28,61) va két qua khong c6 y nghia
thong keé (P = 0,178). Khi lap ké hoach, céc tac gia da gid dinh mdt khodng cach lam sang 16n
hon nhiéu: khodng 40% viém da day-rudt ¢ gid dugc so vai 12% & ngudi nhan vaccine. Két qua
quan sat di dung huéng ky vong nhung khong gan gia dinh ké hoach do.

Tin hiéu hiéu qua manh hon xudt hién & nhiém do bang qPCR, mdt thudc do rong va dé dat
hon so vdi viém da day-rudt 1am sang. Sau gay nhiém, 57,1% nguoi da dung vaccine cé nhiém
norovirus phat hién dugc bang qPCR, so véi 81,5% & nhom gia dugce. Chénh léch 1a 23,6 diém
phan tram (KTC 95% 7,4 dén 38,0; P = 0,003), twong &ng giam twong doi 30%.

Thi& tw nay la cot 16i. Vaccine l1am gidm nhiém cé thé phat hién trong mo hinh gay nhiém nay.
Nhom vaccine ciing c6 it ca viém da day-rudt 1am sang hon, nhung chénh léch qua bat dinh dé
dugc tinh 1a két qua rd rang. Néi theo thong ké, tht nghiém da bo 16 tiéu chi 1dm sang chinh.
Nguoi doc can gitt dong thoi ca hai sy that nay.
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Tin hiéu an toan kha yén tam nhung c6 gidi han. Cac tac gia khong ghi nhan bién c6 bat loi
nghiém trong lién quan dén vaccine hay dgc tinh giéi han lieu. Phan 16n bién c6 dugc chu
dong hoéi sau dung vaccine la nhe, va khéng cé bién c6 dugc hoi chi dong mic nang trong
tuan dau. Cach néi dung la vaccine dwoc dung nap tét trong thir nghiém nay, khong phai
cac cau héi an toan hiém gap da duogc giai quyeét.

DPéap ng mién dich kha rong. Pén ngay 28, so vGi gid dugc, nhom vaccine c6 IgA huyét thanh
dac hiéu VP1, IgG huyét thanh va hiéu gia khang thé chan chitc ndng cao hon. Vaccine cling
tang IgA dac hiéu VP1 trong phan, dich 16t miii va nwdc bot. Trong mau, no kich thich céac té
bao tiét khang thé va plasmablast hwéng niém mac — ding loai dap *rng ma maot vaccine niém
mac duong udng nham tao ra.

Két qua veé thai virus cling httu ich nhung dé bi théi phong. Mic RNA virus thiap hon trong chét
non vao ngay gay nhiém thit 2 va trong phan vao ngay 4 va 8. Ty 1é ngudi qPCR dwong tinh
nhung khong c6 triéu ching viém da day-rudt cap la 13,1% & nhém vaccine so véi 24,6% & gia
dugc, nhung so sdnh dé chua dat ngudng y nghia thong ké thong thuong (P = 0,087). qPCR phat
hién RNA virus; diéu d6 khéng giong va6i do tryc tiép lwgng virus con kha nang 1ay nhiém.

Vi sao cac ddu an mién dich quan trong

Phat trién vaccine norovirus c6 mot van dé thyc té: tht nghiém ngoai thyc dia quy mé 16n rat
khd. Cac dgt bung phat ngan, khé dy bao va thuong tap trung theo cum. Néu khong biét dap
ung mién dich nao du doan bao vé, rat khé quyét dinh ¢ng vién nao xing dang véi chi phi va
quy mo cda cac tht nghiém sau.

b6 1a ly do phan “twong quan bao vé” clia bai bdo quan trong. Cac tac gid huan luyén mo hinh
bang dir liéu mién dich cia ngudi da dung vaccine tredce khi gy nhiém. Hai déc trung noi bét:
khang thé chan trong huyét thanh va IgA trong phan. Khang thé chin huyét thanh do mic
khéng thé can virus gan két trong phép thi; IgA trong phéan la tin hiéu khang thé do & phan,
gan bé mat rudt noi norovirus hoat dong hon.

Mo hinh Lasso du doan trang thai nhiém véi dién tich dugi dudng cong 0,76; mo6 hinh random
forest c6 AUC 0,73. AUC la thudc do hiéu ndng mé hinh: 0,5 khong hon ngau nhién, 1,0 1a phin
tach hoan hdo. Cac mitc khodng 0,73-0,76 hitu ich nhuwng khong quyét dinh. Ching cho thay
cac ddu dn mién dich gitup phan biét ngudi nhiém va khong nhiém trong nghién cttu nay;
ching khong tao ra mot xét nghiém chan dodn va khong bién th nghiém thanh bang chirng
da cho cap phép.

Chung goi y rang phoi hop khang thé huyét thanh cé chitc nang véi IgA tai rudt cé thé giap du
dodn ai dugc bdo vé sau vaccine nay.

biéu d6 phu hgp vdi sinh hoc. Norovirus nhiém cac bé mit niém mac. Vaccine duong uéng cé
tao bao vé ngay & hang rao noi virus di vao va nhan 1én, chit khong chi trong mau. Thong diép
co ché manh nhat cta bai bdo khéng phai “vién vaccine giai quyét norovirus”. Ma la: mién
dich niém mac, dic biét IgA trong phan cung khang thé chin chitc nang, c6 vé di quan trong
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dé dinh huwéng vong phat trién vaccine tiép theo.

biéu nghién cttu nay khong chitng minh

N6 khong cho thiy vaccine norovirus da dugc phé duyét hodc c6 san. Day 1a nghién ctitu
gay nhiém pha 2b.

N6 khong chitng minh bdo vé trong doi thue. Nghién citu dung gy nhiém cé ki€ém soat,
khong phai phoi nhiém ty nhién & treong hoc, vién dudng 130, bénh vién, tau du lich hay
gia dinh.

N6 kKhéng chirng minh bdo vé trudc moi norovirus. Gy nhiém dung GI.1; GIL.4 phé bién
hon trong hai thap ky qua.

N6 khong bién ty 1é viém da day-rudt thap hon thanh mot két qua 1am sang ré. Tin hiéu
nhiém qPCR c6 y nghia; tiéu chi viém da day-rudt lam sang da dinh trwdc thi khong.

N6 khong chirng minh gidm thai virus sé chan lay truyén. Thi nghiém do RNA virus trong
mau, khong do 1ay tit ngudi sang nguoi.

N6 khong giai quyét cac cau héi an toan hiém gap. Thit nghiém khong thay tin hiéu nghiém
trong lién quan vaccine, nhung day khéng phai co sé dit liéu an toan 16n.

N6 khong xéa boi cAnh xung dot loi ich. Nghién cttu do Vaxart tai trg; mot so tac gia la
nhan vién, c¢6 déng, tw van vién hodc ngudi nam bang sang ché ctia Vaxart.

Khoéng diém nao trong sé dé phi nhan két qua. Chung xac dinh quy mo ctia két qua.

Han ché cdia mo6 hinh gay nhiém

Céc tac gid néu ro mot han ché 16n: nghién ctru gay nhiém dung liéu duoc thiét ké dé du
nhiéu nguoi bi nhiém cho phan tich. Bai bao viét rang cac nghién cttu gay nhiém c6 kiém soat
thuong dung lieu nhiém cao hon phei nhiém tw nhién dién hinh tiv ba dén nam bac d6
16n. Inoculum la liéu virus ban dau dugc dua cho nguwoi tham gia; & day 1a mot lieu duong
uéng da dinh lwgng cta virus Norwalk GI.1 s6ng.

Dbiéu d6 cé hai mat.

Mot mét, mo hinh rat manh. N6 cho phép kiém tra vaccine theo cach c6 kiém soat, vGi thoi
diém biét trudc, genotype biét trudc, 1dy mau day dac va do mién dich quanh thoi diém gay
nhiém. P6 14 1y do nghién cttu ¢6 thé néi nhiéu vé nhiém, thai virus va cac twong quan bao vé.

Mit khac, mo hinh 1a nhan tao. Liéu gay nhiém rat cao c6 thé vugt qua mot s6 hang rao mién
dich hodc thay d6i méi quan hé gitta nhiém va triéu ching. Trong nghién cttu nay, ty 1é tan
cong cia nhiém qPCR 6 gia dugc cao — khoadng 82% — con ty 1é tdn cong ctia viém da day-rudt
thap hon, khoang 57%. O day “ty 1é tdn cong” 1a phan ngudi trong nhém cé két cuc dé. Cac tac
gid cho rang ty 1&é bénh 1am sang thap hon cé thé lam gidm céng suat phat hién khac biét vé
bénh. Ho cling luu y chua rd triéu ching rudt trong thi nghiém duwgc kich hoat béi virus dang
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nhan lén, bédi liéu inoculum 16n hay béi ca hai.

Vi vay cach doc than trong nhat khong phai “vaccine chi hiéu qua dén thé” hay “ngoai doi
vaccine sé hiéu qua hon”. Ma 1a: mé hinh gay nhiém la mét phép thit c6 y khic nghiét nhuwng
giau thoéng tin, va két qua van can dugc xac nhan ngoai thuc dia.

Vi sao diéu nay quan trong

Phién ban céng ching dé bi hdp din la: mot vién vaccine gidm nhiém norovirus, vy vaccine
chong “cim da day” sap c6. Qua nhanh.

Cau chuyén hitu ich hon la viéc phat trién vaccine norovirus cé thé cu6i cung da cé mot 16
trinh rdé hon. Ung vién nay tao tin hiéu gidm nhiém that trong thit nghiém gay nhiém & nguoi,
kich thich ddp &ng mién dich niém mac va chi ra nhitng ddu 4n mién dich c6 thé giup thiét ké
cac th nghiém twong lai. b6 1a tién bo.

Nhung van con sém. Thé gidgi khong can mot vaccine chi hoat dong trong mot moé hinh GI.1 &
nguoi tré khée manh. Can bang chirng vaccine cé thé bao vé nhitng nguoi va noi norovirus
gay hai nhiéu nhat: nguoi cao tudi, tré em, co sé cham séc, bénh vién va cac dot bung phat
hon hop ngoai doi do genotype thay dai.

Bai bao nay giup bac cau qua khoang trong d6. N6 chwa déng khodng trong.

Tém tat gon

M6t nghién cttu gy nhiém & ngudi pha 2b, ngadu nhién va c6 doi chitng gid dugc thi wng
vién vaccine norovirus dang vién uéng VXA-G1.1-NN & nguoi truéng thanh khée manh. Sau
gay nhiém GI.1, tiéu chi 1am sang viém da day-rudt da dinh trudc xay ra & 44,7% ngudi dung
vaccine so v6i 56,9% gid duoc, gidm tuwong déi 21% nhung khong cé y nghia théng ké. Nhiém
phat hién bang qPCR, mdt thudc do rong hon, xay ra & 57,1% so vdi 81,5%, gidm twong ddi 30%
c6 y nghia. Vaccine dugc dung nap tét trong tht nghiém nay, tao dap ung khang thé huyét
thanh va niém mac, gidm RNA virus thai ra & mot s6 thoi diém va xac dinh khang thé chan
huyét thanh cung IgA trong phan la cac twong quan bao vé &wng vién. Két qua dang khich 1¢,
nhung day khong phai vaccine da dugc cap phép, khong phai bang chirng pha 3 ngoai doi
thuc, khong chitng minh gidm 1ay truyén va khong ching minh bao vé truéc moi genotype
norovirus.
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Panh gi4 thing thin

Bai bao cho thiy gi: Trong nghién cttu gdy nhiém GI.1 c6 kiém soat, tng vién vaccine dudng
udéng bo 15 tiéu chi 1dm sang viém da day-rudt di dinh trwdc nhung gidm nhiém phat hién
bang qPCR, tao dap &ng mién dich niém mac, khong cho thay tin hiéu an toan nghiém trong
lién quan vaccine va gidm RNA virus trong phan hoédc chat nén ¢ mot s6 thoi diém.

Piéu hop Iy nhwng chwa dwoc chivng minh: Nén ting vaccine nay co thé giam lay truyén
bang cach gidm thai virus; IgA trong phan va khang thé chian huyét thanh c6 thé dinh huéng
phat trién vaccine sau nay; mot vaccine hai thanh phén lién quan c6 thé hoat dong vdi cac
genotype c6 y nghia thyc té hon.

Piéu nghién civu khong cho thiy: Vaccine norovirus di dugc phé duyét hoidc san sang; cac
dot bung phat ngoai doi sé duwgc ngan chan; bénh do GIL.4 dwoc bao pht; viém da day-rudt lam
sang gidam c6 y nghia thong ké; lay truyén nguodi-ngudi da duwgc do; hay cac cau héi an toan
hiém gap da dugc gidi quyét.

Han ché chinh: Quan thé gay nhiém 1a nguoi tredng thanh khoe manh; chi mot ching GI.1;
liéu gay nhiém nhén tao cao; tiéu chi viém da day-rudt 1am sang da dinh trudc khong dat; RNA
qPCR khong dong nghia virus con kha nang lay; nghién cttu do cong ty tai tro véi xung dot loi
ich dang ké cida tac gid; khong c6 hiéu qua thuc dia pha 3.

Ddc gia pho thong nén tin @ mirc nao? Cao rang ng vién vaccine duong uong nay tao dap
ung mién dich niém mac nhu dy kién va gidm nhiém gPCR trong m6 hinh giy nhiém nay.
Trung binh rang né cé thé giam thai virus va gitup phat trién vaccine tiép theo. Thap déi voi
bat ky tuyén b6 nao rang vaccine norovirus da cé san, bao vé rong hoic dugc chitng minh
chan lay truyén ngoai doi.
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