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LOI CAM DOAN

Sau mot thoi gian hoc tp va thuc hién dé tai nghién ctru, t61 da hoan thanh
chuong trinh hoc tap theo quy dinh cho nghién ctru sinh va hoan thanh Luén 4n tién
sTv6i dé tai: “Panh gia tic ddng ciia vic xin Rotavin-M1 ddi v6i sw lwu hanh ciia
vi rit Rota va mét sb vi rit khac gay tiéu chay cap & tré em tai Nam Dinh va
Thira Thién Hué”.

T61 xin cam doan day la cong trinh nghién ctru do t61 thuc hién dudi sy hudng
dan ciia PGS.TS Nguyén Van Trang va GS.TS. Nguyén Pang Hién va sy dong y clia
GS.TS. Ping Ptic Anh - cha nhiém dé tai “Panh gia hiéu qua cta véc xin phong tiéu
chay do vi rit Rota ¢ tré em tai Viét Nam”. Cac s6 liéu va két qua trong luan 4an 1
trung thuc va chua ting dugc cong bd trong bat ky cong trinh cua tac gia nao khac.

T6i xin hoan toan chiu trach nhiém v&i nhitng cam két ctia minh ciing nhu noi
dung cua luén an.
Ha Négi, ngay thang nam 2022

Nguwoi cam doan

Pham Thi Phuwong Thao



LOI CAM ON

Trong sudt thoi gian hoc tip, nghién ciru va thue hién Luén 4n “Panh gia tac
dong cia vic xin Rotavin-M1 doi véi sy lwu hanh cia vi rat Rota va mét so Vi
rat khac gay tiéu chiy & tré em tai Nam Dinh va Thira Thién Hué”, t6i di luon
nhan duogc sy giup d, hd tro tin tinh cia cac Quy thiy cd, cac nha khoa hoc, cac ban
bé, dong nghiép ...
Trudc tién, toi xin bay to 10i cam on chan thanh, siu sic tGi PGS.TS Nguyén
Van Trang— ngudi thay da ludn tan tinh hudng dan, chia sé, giup dd, chi bao va tao
moi diéu kién thuan loi cho toi trong qua trinh hoc tap, nghién ctru, chuan bi va hoan
thanh Luan an.
T6i xin dugc bay to long biét on sau sic dén Thay hudéng dan, GS.TS. Nguyén
Ping Hién da ludn dong vién, quan tAm va tao moi diéu kién thuan 1oi, hd trg cho toi
sudt thoi gian hoc tap va thyc hién Luén an.
TOi cling xin tran trong cam on cac Lanh dao va can by Phong Pao tao Sau
Pai hoc thudc Trung tim Pao tao va Quén 1y Khoa hoc, phong Nghién cau phat trién
Vvac xin va sinh pham thudc Trung thm Nghién cau y sinh, cac Quy thay ¢ cua Vién
V& sinh dich t& Trung Uong va Ban Lanh dao Trung Tam Nghién ciru san xuét vic
xin va Sinh pham Y Té d4 hudéng dan, giup dd, tao moi diéu kién tot nhat dé t6i hoan
thanh khoa hoc va luan an.
TOi cling xin tran trong cam on Quy Bill-Melinda Gates, cac nha khoa hoc cua
Trung tam kiém soat bénh tat (CDC - My), cac Lanh dao va can by Khoa Y té cong
cong (Vién V¢ sinh dich té Trung Uong); Trung tdm Kiém soat bénh tat tinh Nam
Dinh va Thira Thién Hué; Bénh vién da khoa va Trung tam y té Du phong huyén Hai
Hau, Tryc Ninh, Xuan Truong, Giao Thuy (tinh Nam Dinh) va bénh vién da khoa
huyén Phti Vang, Huong Tra (tinh Thira Thién Hué) tham gia Dy An “Panh gia hiéu
qua cua vic xin phong tiéu chay do vi rat Rota & tré em tai Viét Nam” di hd tro va
gitp do to1 thyue hién nghién ctru.
T6i xin chan thanh cam on ban bé, dong nghiép ciia Toi dang cong tac tai
Trung TAm Nghién ctru san xut véc xin va Sinh pham Y Té va gia dinh d3 dong vién,
khich 18, tao diéu kién va giap do Toi trong subt qua trinh thyc hién va hoan thanh
luan an nay.
Ha Noi, ngay 03 thang 08 nam 2022
Pham Thi Phuong Thao
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MG PAU

C6 hon 20 tac nhan khac nhau c6 thé gay ra bénh tiéu chay cap & tré em va
duoc chia 1am 3 nhom chinh: vi rat, vi khuan va ky sinh tring [26]. Cac tac nhan vi
rit gay viém da day rudt cdp & nguoi 1a: vi rit Rota, vi rat Noro, vi rGt Sapo, vi rit
Astro va vi rat Adeno [26]. Trong sé d6, vi rit Rota 1a nguyén nhan hang dau gay
tiéu chay nang, mat nudc & tré em dudi 5 tudi, ude tinh gay ra hon 500.000 ca tir
vong & tré em va hon 2 triéu ca nhap vién trén toan thé gigi nam 2000 [180]. Vi rut
Noro lién quan dén khoang 18% CAc ca tiéu chay cip toan cau va giy ra khoang
200.000 ca tir vong hang nim, v6i khoang 70.000 ca & cac nude dang phat trién [37].
Tuong tu, Vi rat Astro va Sapo cling dong vai tro quan trong gay ra cac dot bung phat
tiéu chay cp & moi ltra tudi trén toan thé gisi. Cac nghién ciru dich t& trong thap ky
qua cho thay ti 1& nhidm vi rat Astro va Sapo ¢ tré em khoang 5% va 4,4% nhung

ganh ning cla cac tac nhan 13 ddng ké & cac nudc dang phat trién [48, 172].

Tir ndm 2006 dén nay, ¢ 4 loai vic xin phong tiéu chay cip do vi rit Rota da
duogc st dung trong chuong trinh tiém chung Qudc gia cta 118 nude [177], gilp giam
59 - 77% s tré tir vong do vi rit Rota & giai doan 2013 -2017 so véi nam 2000 [180],
giam 59% (IQR, 46-74) sé ca tiéu chay cip nhdp vién & tré em <5 do vi rt Rota [33].
O nhiéu quéc gia st dung vic xin, vai trd clia cac vi rat gy tiéu chay cap khac ngay
cang ting, nhiéu noi vi rGt Noro tré thanh tac nhan chinh gay tiéu chay cép, thay thé
vi rat Rota [26, 31, 65, 133].

O Viét Nam, tiéu chay cp do vi rit Rota 1a mot ganh ning dang ké, gay ra
2.700-5.400 ca tir vong mdi nam, chiém 4-8% ti 1& tir vong & tré cung ltra tudi [122]
v6i ti 16 nhidm vi rat Rota khoang gan 50% [7, 79]. Vi rat Novo, Astro va Sapo lan
luot lién quan dén 6-36,3%, 0,6-13,9% va 0,8-1,4% ca tiéu chay cip nhap vién & tré
em. Cac vac xin phong tiéu chay cap do vi rdt Rota di dugc luu hanh tai Viét Nam
tir nam 2008 & thi truong dich vu véi d6 bao phui thap va anh huong véc xin dén ti 18
nhiém vi rit Rota chua duoc danh gia tai Viét Nam.

Tuy nhién, nhin chung hiéu qua bao vé ctia vic xin phong tiéu chay cap do vi
rut Rota khac nhau & mot sd quoc gia. Hiéu qua ciia Rotarix 12 58% va RotaTeq la
45% & cac nudc co ti 1é tir vong & tré em cao. Hiéu qua nay thap hon & cac nudc co
ti 1& tir vong thap ¢ tré em (tuong Gmg 14 83% va 85%) [82]. C6 nhiéu yéu té c6 thé
anh hudng 1am giam hiéu qua cua cac vic xin dudng udng khi sir dung trong thyc té
nhu: su khac biét vé dich t& hoc vdi ti 18 nhidm vi rit Rota cao & mét sd noi, sy d@)ng



nhiém véi cac tc nhan gay bénh dudng rudt khac, yéu td vé dinh dudng, vé mién
dich & niém mac, stra me, khang thé tir me va st dung déng thoi cac vic xin khac
[57]... Ngoai ra, hiéu qua cua vic xin véi mdi ching vi rit Rota luu hanh khac nhau
[57, 64, 140]. Do vay, véi dic diém da dang cac chung vi rat Rota luu hanh va sy

xudt hién cac chung méi ¢ thé anh huéng dén hiéu qua chung cia vic xin.

Vic xin Rotavin-M1 do POLYVAC, Viét Nam san xuat c6 két qua thir nghiém
1am sang 3 giai doan véi ti 16 chuyén d6i khang thé dat yéu cau va tuong duong véi
Rotarix [5, 43]. Vic xin dugc cap phép tir 2012 véi hon 2 triéu liéu vic xin dugc sir
dung tai Viét Nam nhung chua dugc danh gia hiéu qua bao vé thuc té trong cOng
ddng. Do d6, viéc danh gia hiéu qua cia vic xin ndy va danh gia tic dong lam giam
ganh ning ctia bénh tiéu chay cip do vi rit Rota 1a can thiét. Pay 1a s6 liéu dau tién
gilp nhirng nha hoach dinh chinh sach can nhéc loi ich thuc té cua viée trién khai
ubng vic xin Rotavin-M1 trong chwong trinh Tiém ching mé rong va c6 cac bién
phap tng pho thich hgp. Viéc chirng minh hiéu qua ctia Rotavin-ML1 la thdng tin quan
trong trong hd so dang ky, xuat khau san pham nay. Ngoai ra, cic thong tin vé dic
diém luu hanh, dac diém di truyén cua c4c vi rit Rota va c&c vi rit gay tiéu chay cap
khac s& giup cac nha khoa hoc dinh huéng nghién ctru dich t& vé céc tac nhan nay sau

khi vic xin duge sir dung trong chuong trinh Tiém ching mo rong Viét Nam.

Véi y nghia khoa hoc va thyc tién trén, ching toi da trién khai cho udng vic
xin Rotavin-M1 ddng thdi v6i cac vic xin khac trong chwong trinh Tiém chung mé
rong voi md hinh dai dién & Nam Dinh va Thira Thién Hué tir 12/2017-11/2020 va
thuc hién dé tai: “Pdnh gid tdc dong ciia vic xin Rotavin-M1 déi véi sw lwu hanh
ciia vi rit Rota va mgt so Vi rQt khdc gdy tiéu chdy cip ¢ tré em tai Nam Binh va
Thira Thién Hué”.

Muc tiéu chinh cta nghién ctru:

1. Xac dinh ti 18 nhiém va dic diém kiéu gen cta vi rit Rota gay o tré em tiéu
chay cap dudi 5 tudi trudc va sau ubng vic xin Rotavin-M1 tai Nam Dinh va

Thira Thién Hug, 6/2016 - 5/2021.

2. Phét hién ti 18 nhiém va dic diém luu hanh cua vi rat Noro, Astro va Sapo gay
tiéu chay cap ¢ tré em dudi 5 tudi trudc va sau udng vic xin Rotavin-M1 tai

Nam Dinh va Thira Thién Hué, 6/2016 - 5/2021,



Chuong 1- TONG QUAN

1.1.  Cac vi r(t gay tiéu chay cip & tré em dwéi 5 tudi ¢ Viét Nam

Bénh TCC & tré em ¢ nhiéu cin nguyén khac nhau nhu vi khuén, vi rat va ky
sinh trung. Trong sb cac tac nhan gay TCC & tré em dudi 5 tudi, RV la nguy@n nhan
hang dau gay tir vong trén thé giéi va ¢ Viét Nam [180]. Dix liéu giam sat tai Viét
Nam nam 2001 wdc tinh cac ca tir vong lién quan dén RV & tré em <5 tudi chiém 4%
—8% tong sb ca tir vong & cac nhom tudi ndy, chiém 2700-5400 ca tir vong mdi nim
[122]. Ti Ié nhiém RV ¢ nhiing ca TCC nhap vién & mic cao, chiém 58,05% (1998 -
2011) va c¢6 xu huéng giam nhe nhitng nam gan day (tir 54,7% nam 2012 xudng con
36,6% vao nam 2015) nhung chua c6 danh gia vé tac dong cua vac xin RV dén su
thay doi nay [7, 79]. Pac diém luu hanh céc kiéu gen cua RV gay TCC ¢ Viét Nam
thay d6i theo thoi gian va theo dia diém giam sat. Cac kiéu gen GP pho bién (G1P[8],
G3P[8], G2P[4], G4P[8] va GIP[8]) chiém 64,44%, trong d6 G1P[8] chiém ti 1& cao
nhét trong giai doan tir 1998 dén 2011[7]. Tir 2014-2018, c6 su xuat hién va chiém
vu thé cia G8P[8] & mot s6 diém giam sat [79, 166].

Ngoai ra, mot s6 nghién ciru vé tac nhan vi rat khac nhu vi rat Noro, Astro va
Sapo ciing 12 nguyén nhan gay TCC & tré em dudi 5 tudi. Trong sd 3 tac nhan vi rat
ma&i1 phat hién nay ¢ Viét Nam, vi rat NV 1a mot trong nhiing tdc nhan quan trong
nhat lién quan d¢én TCC & Viét Nam véi ti 1 nhidm NV tir 6-36,3%. Ti 1é nhiém vi
rt Ast dao dong trong khoang 0,6-13,9% va Sav chiém 0,8-1,4% ca TCC nhép vién.
Nhom gen NV GII pho bién nhat, trong d6 kiéu gen Gl1.4, GII.3 xuat hién thuong
xuyén trong nhiéu giai doan nghién ctru [76, 119, 161, 168]. Kiéu gen Sav G1.1, GI.2
va GlIl.1 duoc phat hién trong mot nghién ctu [161] va kiéu gen cua HAst-1 chiém
vu thé luu hanh & Viét Nam [121].

1.2.  Virut Rota
1.2.1. Hinh thai va cdu truc

Vi rt Rota thudc ho Reoviridae - ho duy nhat trong vi sinh vét c6 genome 1a
soi RNA kép, phan doan [113]. Hat RV hoan chinh ¢6 duong kinh khoang 60-80nm,
hinh banh xe c6 cc gai ngan. Nucleocapsid cua vi rit gom 3 [6p dong tam chira 11
doan RNA kép. Capsid c6 dang dbi xtiing khéi da dién 20 mat gom 132 capsomer.
Céu tric capsid ciia RV gém 3 16p. Lép ngoai cing 13 VP4 va VP7. Lép capsid trong
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chtra protein cdu trac VP6, chiém 50% hat vi rat. VP7 tuong tic v&i phan chop cua
VP6. Cac gai VP4 nho ra co kich thudc 10 — 12 nm va tuong tac vo1 VP7 va VP6
gitp duy tri chinh x4c hinh dang va chirc nang cua vi rat. Trong cung la 16p 101 chtra
cac protein VP1, VP2 va VP3 [113, 178].

Vit lidu di truyén ctia RV c6 chiéu dai khoang 18 nghin cip bazo, trong lugng
phan tir tir 11.10° - 14.10° Dalton. Mdi gen ma hoa cho protein ciu trac hodc phi cdu
trdc [113]. Nhitng doan gen nay duoc danh sb theo thir ty phan b cta ching trén ban
gel polyacrylamide. Hat vi r(t chtra 6 protein ciu tric va 6 protein phi cau tric. Poan
gen sb 4, 9 ma hoa cho cac protein capsid I6p ngoai VP4 va VP7. Cacgensb 1, 2, 3
va 6 lan luot ma hoa cho céc protein VP1, VP2, VP3 va VP6. Cac gen con lai ma hoé
cho cac protein phi cau trdc, 12 nhitng protein do vi rdt tao ra khi xam nhiém vao té
bao.

Cac doan gen Cac Protein dworc ma hoa Mo hinh hat virut
(vi tri cac protein)

“NSP2 —
NSP3—

— 10— NsPa—
NSP5
———1 1<
NSP6 (khdng quan sat

dwoc trén ban gel)

Hinh 1.1. Hinh minh hoa thanh phin héa hoc va ciu tric caa vi rat Rota
(chang SA11) [115]

1.2.2. Phan logi vi rat Rota
1.2.2.1.  Nhom va phan nhom cua vi rut Rota

RV gay bénh & ngudi va dong vat dugc chia thanh 10 nhém A dén J [153] dua
vao tinh khang nguyén va di truyén cua VP6. Trong d6, nhém A hay gap nhat, gay ra
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hau hét cac vu dich TCC ning & tré em. Nhém B thuong gay TCC & ngudi 16n va
nhém C ciing gay bénh & tré em nhung hiém gap [113].
1.2.2.2.  CA&c typ huyét thanh vi rt Rota nhém A

Nam 1985, RV duoc phan loai dua vao tinh khang nguyén cua cac protein
capsid 16p ngoai gdm typ huyét thanh G (dai dién cho VP7) va typ P huyét thanh (dai
dién cho VP4). Sir dung phuong phap ELISA vé6i khang thé don dong dic hiéu typ
huyét thanh G hodc bang phan ung trung hoa giam dam hoai tir, duoc xac dinh boi

phan tng trung hoa chéo v&i cac mau huyét thanh dong vat da dong [74].
1.2.2.3. Céc kiéu gen cua vi rat Rota nhom A

Trong khi cac phuong phap sinh hoc phan tir phét trién, nhung lai thiéu céc
khang thé dic hiéu typ huyét thanh, phan loai RV theo typ huyét thanh di duoc thay
thé bang phan loai theo kiéu gen. Cac kiéu gen G (G-genotype) va P (P- genotype)
duoc phan loai dua trén gen VP7 va gen VP4. Cac kiéu gen G dugc xac dinh boi trinh
tu cua cac vung bién d6i va trinh tu cta ca doan gen VP7. VP4 duoc phan cat thanh
VP8* va VPS5 khi chiu tac dung cua trypsin. Trinh tu doan VP8* khac véi trinh tu
VP5 va chira nhiéu ving dic hiéu typ huyét thanh P hon nén chi trinh tu cia VP8*
méi dugce st dung dé phéan loai mot sd kiéu gen P (nhu P[34], P[23]) [111]. Cho dén
nay, it nhat 36 kiéu gen G dugc danh s tir G1 dén G36 va 51 kiéu gen P khac nhau
da duoc biét dén [111, 178].

1.2.2.4. Phan loai theo hé gen (Gene constellations)

Han ché ctia hé thong phan loai theo G/P chi dya trén 2 gen (VP7 va VP4) ma
b6 qua 9 gen con lai cia RV, khong cung cp day du thong tin can thiét dé danh gia
tinh da dang di truyén, dong lyuc tién hoa va cac mdi quan hé giita cac ching RV dong
lwu hanh. Véi su tién bo trong cong nghé giai trinh tir gen, nam 2008, hé théng phan
loai cho chiing ngtra nhdm A dya trén trinh ty hoan chinh ctia moi phan doan trong
bd genome Vi rit hoan chinh. Trong hé thdng nay, cic doan gen VP7-VP4-VP6-VP1-
VP2-VP3-NSP1-NSP2-NSP3-NSP4-NSP5/6 dugc ki hiéu bai chir viét tat Gx-P[X] -
IX-RX-Cx- MX-AX-Nx-Tx-Ex-Hx (x =s6 A Rap> 1). Trén co sé toan bd genome RV,
¢6 hai kiéu gen chinh khong ké G va P gém kiéu gen 1: 11-R1-C1-M1- A1-N1-T1-
E1-H1 duoc goi 1a kiéu gen gidng Wa (Wa-like) va kiéu gen 2: 12-R2-C2-M2-A2-
N2- T2-E2-H2 duoc goi 1a kiéu gen giéng DS-1 (DS-1-like) d dugc chimg minh trén
toan thé gidi [72, 110, 112]. Kiéu thir 3 cac gen ctia RV ¢ nguoi duge goi 1a kiéu
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gidng AU-1 (AU-1- like) (13-R3-C3-M3-A3-N3-T3-E3-H3) duoc cho 1a c6 ngudn
gbc tir méo hoic cho [117].

1.2.3. Cdc phwong phdp phdt hién vi rat Rota
C6 nhiéu phuong phép gitp phat hién RV nhu:

e Phirong phdp soi RV trén kinh hién vi dién tir (EM):phat hién truc tiép vi rut
trong miu bénh pham véi do dic hiéu twong dwong phuong phap ELISA nhung
d6 nhay khong cao, phai str dung thiét bi dat tién, rat khé thyc hién khi s6 luong
mau bénh pham 16n va khong thé phan biét giita cac nhom RV [182].

e Phuong phap phat hién khang nguyén RV:

Phurong phdp ngung két hat Latex: Hat latex duoc gan véi khang thé khang
RV dé phat hién khang nguyén cua vi rat. Pay 1a k¥ thuat chan doan nhanh, khong
can nhiéu trang thiét bi nhung d6 nhay va dic hiéu khong bang phuong phap
ELISA [182].

Phwrong phdp mién dich gin enzyme (ELISA): Phuong phap nay dua vao su
két hop giita khang nguyén véi khang thé dé phat hién khang nguyén RV trong phan.
Phuong phap nay c6 do nhay cao, dé 4p dung khi c6 nhiéu bénh pham nén duoc st
dung rong rai trén thé gidi dé phat hién RV.

e Phuwong phap phat hién acid Nucleic:

Ky thudt dién di trén gel polyacrylamide (PAGE): sau khi tach chiét RNA, cac
doan RNA c¢6 trong lugng phan tir khac nhau dugc dién di trén gel polyacrylamide
va nhudm vo1i ethidium bromide hodc bac nitrate. K¥ thuét nay c6 d¢ nhay, dac hi¢u

cao nhung can nhan lyc trinh d6 cao va mat thoi gian thyuc hién [182].

K7 thudt RT- PCR: phuong phap c6 thé phat hién RV trong mau phan voi mat
d6 vi rat (it hon 1000 hat vi rat) thdp hon so voi ndng do can thiét dé phat hién bang
EM va ELISA [182]. Kiéu gen VP4 (kiéu gen P) va gen VP7 (kiéu gen G) cia RV
dugc xac dinh bang phuong phap ndy. Ngoai ra, nguoi c6 thé dua vao ving 6n dinh
ctia gen VP6 dé phat hién mot loat cac ching RV trong mau phan [182].

K thudt realtime-PCR (qRT-PCR): k¥ thuat gqRT-PCR ¢6 mét sé vu diém so
v6i RT-PCR truyén théng, bao gdm ting do nhay, do dic hiéu, thoi gian nhanh hon
va dinh luong duoc tai luong vi rat. Phuong phap qRT-PCR d3 dugc phat trién dé
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phat hién RV trén cac gen nhu: VP6, NSP3 va NSP4 va 1 sb gen khac[58, 83, 98]
[19].

Gidi trinh ty bang phuwong phdp Sanger hodc gidi trinh ti gen thé hé méi
(NGS): Trinh ty ctia mdi gen duoc gidi trinh ty duoc so sanh véi trinh ty RV ¢6 sin
trong ngan hang gen hoac béng cach gt trinh ty dén mot cong cu dinh kiéu gen tu
dong, tryc tuyén (http://rotac.regatools.be/) dé xé4c dinh dic diém kiéu gen. Phan loai
day du bo gen cla cac ching RV cung cip dir liéu vé dich t& hoc phan tir, mdi quan
hé tién hoa gitta cac ching RVA dang luu hanh va ciing nhu mdi lién hé giira cac
chiung RVA & dong vat va nguoi.

Trong s6 cac phuong phap, ELISA dugc TCYTTG khuyén cdo st dung
trong cac chuong trinh gidm st dich t& bénh TCC. Mic du cac phuong phap RT-
PCR, gRT-PCR... c¢6 d6 nhay cao, c6 thé phat hién RV véi tai lugng vi rat thap
va phat hién trong cac truomg hop TCC do tac nhan dong nhiém khac c6 kha ning
gdy ra cac triéu chung chtr khong phai do RV nén khong dugc khuyén cao dé
chan doan bénh TCC do RV [176, 182].

1.2.4. Dich té hoc bénh tiéu chdy cdp do vi rat Rota
1.2.4.1. Phwong thirc 14y nhiém

Mat d6 hat vi rat trong phan bénh nhan va thai ra ngoai véi s6 luong 16n cé
thé dat d¢én 10'%-10'/gram phén, trong khi chi can vi mat d6 10-100 hat vi rat di co
kha nang gay bénh [151]. RV lay qua duong phan-miéng tir nguoi ndy sang nguoi
khac qua dudng dn udng. Ngoai ra, cach thirc 1ay truyén tir nguoi sang dong vat hoac
nguoc lai dugc xac nhéan trong ty nhién, nhiéu ching RV ¢ nguoi cd cic doan gen

tuong tu voi gen cua RV dong vat da duoc xac nhan [3, 180].
1.2.4.2.  Phan bé theo mla

Tinh chit phan b6 theo mua ciia RV rat khic nhau trén thé gidi. O cac nude
khi hau 6n déi, TCC do RV thuong xuat hién vao mua dong. O cac nude nhiét doi va
cac nudc dang phat trién, yéu td mua it rd rét hon, bénh c6 thé gdp quanh nam. Mot
sd nghién ctru da theo dudi viéc xac dinh mai lién h¢ giira lién quan theo mua cia RV
véi cac diéu kién khac nhu nhiét do, lugng mua va do am, nhung cho dén nay van
chua du co s¢ dé c6 thé két luan duoc [178]. Mot nghién ctru cho thdy murc thu nhap

ciia mot qudc gia 13 yéu t du bao su phan bd theo mua manh nhat [129]. Ti 1é sinh



8

cao va ti 1é nhiém cao hon dugc cho 1a cac yéu td co thé tao diéu kién cho RV luu

hanh quanh nim & mot sé ving [134].
1.2.4.3.  Nhom tuéi dé mdc bénh va dac tinh mién dich véi vi rat Rota

Tré thuong nhiém RV & d6 tudi dudi 5 tudi, trong d6 nhom tré 6 dén 24 thang
tudi thuong bi nhiém cao nhit. Nhin chung, & cac nudc dang phat trién tudi nhiém
RV lan dau thudng xay ra ¢ tré dude 1 tudi [30]. Nguoc lai, phan 16n cac ca nhiém
RV & tré em & cac nudc phat trién xay ra sau 1 tudi. Trong s6 cac yéu td anh huong
dén tudi nhiém RV, sy khéac biét vé phan bd theo mua co thé dan dén phoi nhiém vi
rt quanh nim & cac nude dang phét trién, duoc cho 14 nguyén nhan dan dén nhiém
RV sém & tré em [30]. Vi rat Rota ciing c6 thé gay nhiém & tré 16n hon va nguoi 16n,
nhung phan 16n cac trudng hop nay khong cé triéu chimg hodc & mirc 46 nhe dén
trung binh [4, 101, 178].

1.2.5. Ddc diém di truyén cia vi rit Rota
1.2.5.1. Céc kiéu gen GP phé bién cua vi rat Rota

S6 lugng cac kiéu gen G va P ciia chung ngira dugc phat hién ngay cang ting
tao ra su da dang cac kiéu gen luu hanh. C6 hon 70 t6 hop kiéu gen G va P di duoc
bao cdo tir hon 100 qudc gia trén toan thé gidi [129]. Mic du cac chung RV luu hanh
da dang va sy bién dong theo khong gian va thoi gian ¢ nhimg quéc gia di va chua
trién khai uéng véc xin phong TCC do RV, ¢6 6 kiéu gen GP duoc bao cao pho bién
nhat, chiém 73% s6 mau nghién ciu (G1P[8], 31,2%; G2P[4], 13,0%; G3P[8],
10,7%; GOP[8], 10,2% :G4P[8], 5,0%; G12P[8], 2,7%) [52]. Ti 1& luu hanh ciia 6 kiéu
gen nay dao dong theo cac khu vuc, chiém tir 62,7% (Chau Phi) dén 96,9% (Chau
Au). Trong d6, G1P[8] chiém uu thé & tit ca cac khu vuec tir 20,4-47,7% (trir khu vuc
Chau M¥) [52]. Ngoai ra, con mot sd kiéu gen khac nhu: G12P[6], G1P[6], G2P[8]
va GOP[6] thuong thay & 1 s6 ving cia Chau Phi [42].

1.2.5.2.  Chung vi rit Rota dét bién va céc nhanh trong méi kiéu gen GP

Phan tich trinh tur cho thay céc epitopes khang nguyén ciia protein VP7 va VP4
& cac chung G va P giéng nhau thudng c6 nhiéu acid amin bién doi. Cac dot bién
diém con tao ra cac nhanh khac nhau trong cting mot kiéu gen GP va c6 thé dong luu
hanh trong mot dia diém, mot thoi diém [52]. Chung véc xin RotaTeq ¢ P[8] nhanh
| trong khi cac chung lwu hanh trong giai doan 2006-2009 chu yéu 1a P[8] nhanh Il
va nhéanh 111 [101]. Nhitng d6t bién c6 thé lam thay d6i tinh khang nguyén cua chung
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RV méi nhu ching véc xin G1P[8] cia Rotariq giam ddc luc so véi cac ching hoang
dai. Sy thay ddi acid amin cta cac ching hoang dai c6 thé anh huéng dén dén hiéu
qué ciia vac xin. Mot nghién ctru da chimg minh hiéu gia ciia khang huyét thanh trung
hoa dic hiéu kiéu G bi anh huéng boi thanh phan acid amin trong epitope khang
nguyén VP7, ngay ca khi protein VP7 c¢6 cung kiéu G [52].

1.2.5.3.  Chung vi rat Rota méi do tai té hop bdt thuong cac doan gen

C6 thé do ap luc chon loc da gitp duy tri cac protein cua vi rat hoat dong 1y
tudng trong qua trinh sao chép vi rit, do yéu cau vé su twong thich giira cac protein
nén G1 hau nhu luén di ciing v&i P[8] va VP6 thudc kiéu gen 1, trong khi G2 hau nhu
ludn 1a thanh phan cua vi rat c6 chira P[4] va protein VP6 trong kiéu gen 2. Mic du
RV c6 thé hoan vi gen thong qua tai to hop, nhung trong hau hét cac truong hop déu
tao ra chung vi rat thé hé sau kém tién hoa hon so véi vi rat trude, khién cho vi rat
tai to hop sau khong thé chiém vu thé luu hanh [52]. Tuy nhién, & cac nudc dang phat
trién, ap luc chon loc nham duy tri kiéu gen chiém wu thé c6 thé bi anh huong boi su
x40 tron lién tuc ciia cac gen thong qua sy dong nhiém va tai to hop. Phan lap cac
chung RV & cac nudc dang phat trién cho thdy khong c6 cac kiéu gen khac hoan toan

thudc kiéu 1 hodc kiéu 2 dién hinh cho cac chung vi rit G/P pho bién toan cau [52].

Gan day phat hién cac ching tai t6 hop bat thuong gom GP thudng két hop
v6i kiéu gen 1 lai két hop véi kiéu gen 2 (gidbng DS-1) [12]. Trong bao cio & Thai
Lan, RV (G1,3,4,9P[8]-12) voi kiéu gidng DS-1 da pho bién & tré em va ngudi 16n ké
tir ndm 2013 vai xu hudng tiép tuc ting cho dén nam 2016 & cac tinh khac nhau [41,
128]. Cac nghién ctru vé tré em bi nhiém ching G1P[8] giéng DS-1 cho thdy khong
c6 sy khac biét dang ké vé murc d6 nghiém trong so v6i bénh gay ra bai G1P[8] kiéu
Wa.

Viéc tai to hop nay co tac dong dang ké dén cong dong, c6 kha nang mang lai
mét sd 1oi thé cho su lan truyén va ton tai cua vi rat, mic du muac do nghiém trong
TCC c6 thé khong bi anh hudng. Trong khi cac dit liéu vé hiéu qua cta vic xin chong
lai bat thuong G3P[8] kiéu DS-1, G1P[8], G2P[4] kiéu giong DS-1... chua dugc
chuing minh ro rang.
1.2.5.4. Chung vi rat Rota méi do tai té hop doan gen c6 nguon gac tir dong vat

Céc kiéu gen G va P cia RV nhom A duogc phat hién ¢ rat nhiéu loai dong vat
va luu hanh phd bién tuy thudc mdi loai. Vi du ¢ lon, G3, G4, G5, G9, va G11 phd
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bién trong khi G6, G8 va G10 lai rt phd bién & bo... Nguoc lai, G3 dugc phét hién ¢
hau hét cac loai dong vat. Kiéu gen typ P dic hiéu loai hon vi mdi typ P chi pho bién
¢ mQt hay hai loai dong vat. Chi co P[6] xuat hién & céc nguoi va lon con cac typ

P[4] va P[8] phd bién & nguoi nhung rat hiém gap & dong vat [101].

Mot s6 ching RV gy nhiém & dong vat dd vuot qua hang rao ngin can loai dé gay
nhi®m cho nguoi va dan dén hinh thanh ching méi 14y lan rong rai & ngudi. Cc ching
RV kiéu gen G3 c6 pham vi vat chu rong, bao gém nguoi, meo, bo, cho, ngua, lon,
tho, ciru, khi va doi, két hop v6i nhiéu kiéu gen P. Chung G3P[8] tir ngua xuét hién
& Thai Lan va Uc tir nam 2013 va pho bién nhiing nim gan day [41, 128]. Chung
G3P[8] kiéu gidng DS-1 bat thuong nay da duoc xac dinh & mot sé qudc gia c6 pham
vi bao phil vic xin, v6i ti 18 1y nhiém khac nhau tity thudc vao cac mo hinh dia Iy va
thoi gian, bao gom Uc, Pirc, Hungary, M¥, Brazil, Nhat Ban, Thai Lan va Malaysia,
Viét Nam [24, 128]. Mbi quan hé di truyén giita VP7, VP4 va NSP4 trong khung céc
gen bén trong kiéu 2 ¢ thé do chung G3P[8] tir ngua c6 thé da tién hoa tir nhiéu lan
tai to hop.Viéc xac dinh cic gen RV tir ngua trong quan thé nguoi nhdn manh méi
lién két tién hoa gan gili gitta RV & dong vat va nguoi va lam xuat hién cac ching
RV méi.

Chung G8 tir bo 1an dau tién duge dic trung ¢ ngudi ¢ tré em Indonesia vao nim
1984 [71] va xuat hién ngay cang thudng xuyén ¢ nhiéu nude va tré thanh chung pho
bién & cac nude Chau Phi [155]. Nam 2006, ching ndy duoc tim thdy ¢ Croatia va
c6 lién quan chit ché véi chung G8 chau Phi [47]. Cac kiéu gen G8 ciing dugc bao
c40 & Anh [150], Slovenia c6 mdi quan hé gan giii voi ching tir bd Cody 1801 hon
chung tir ngudi va 1a bang ching cho sy tai to hop doan gen giita RV tir ngudi-dong
vat [152]. Chung G8 di duogc bio cao gan diy ¢ mot sd nude Chau A va tré thanh
chung phd bién & nhiéu noi nhu: Thai Lan [154], Campuchia, Malaysia [94], Viét
Nam [75], Nhat Ban [87] va Han Quéc [92] va 1 s6 nuéc Chau My: Brazil [62, 145]
va Chile [103].

1.3.  Vic xin phong tiéu chay cap do vi rat Rota
1.3.1. Céc loai vic xin phong tiéu chdy cdp do vi rat Rota

C6 4 loai véc xin ubng, tir chung RV séng giam doc luc duge TCYTTG tién
danh gia ndm 2008 va dang st dung toan cau la: Rotarix (GSK, Bi) va RotaTeq
(Merck, M¥) (2008) va Rotavac (Bharat Biotech) va Rotasiil (Serum Institute of India
Pvt. Ltd) [32].
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RotaTeq la vic xin da gia két hop gitra vi rat c6 ngudn gbc tir bd va nguoi
[W179-9 (G1P[5]), SC-2 (G2P[5]), WI78-8 (G3P[5]), BrB-9 (G4P[5]), va WI79-4
(G6P[8])]. Nhitng ching ndy duoc tao ra bang cach lai gitta ching RV tir bo giam
doc lyc ty nhién WC3 véi ndm chung RV ciia nguoi véi biéu hién khang nguyén G1,
G2, G3 G4 va P[8]. Vic xin dugc khuyén céo cho tré udng 3 lidu vao thoi diém tré
2, 4 va 6 thang tudi [32]. Vic xin RotaTeq dugc ching minh ¢6 hiéu lyc bao vé dat
64,2% & cac nudc Ghana, Kenya, Mali. Tai cac nudce chau A, vic xin nay co hi¢u luc
72,5% tai Viét Nam nhung chi dat 54,7% & Bangladesh [55]

Rotarix 1a vic xin don gia, song giam doc luc duge str dung bang duong udéng
cho tré so sinh Itc 2 va 4 thang tudi. Thanh phan cia vac xin 14 vi rat RIX4414 thudc
chung G1P[8] ¢ ngudi. Cac thir nghiém 14m sang duoc tién hanh tai 7 nude & chau A
va chau Phi khong cho hiéu quéa bao vé cao nhu & cac nude chau My va chau Au. Vic
xin Rotarix c6 hiéu qua phong bénh trong mot nim dau doi cua tré dat 61,7% &
Malawia va Nam phi (chau Phi) la 61,7% [55].

Rotavac 1a mot loai véac xin sdng giam doc luc ¢6 ngudn goc tir mot ching
GI9P[11] t6 hop tir ngudi va bo duge phan 1ap tir tré so sinh & An 9. Vic xin dugc
ding liéu cho tré so sinh 6-12 tuan tudi va dugc cap phép st dung & An Do vao dau
nam 2014. Trong cac thir nghiém giai doan III, hiéu luc cua vic xin Rotavac dat
56,4% (95% Cl: 36,6-70,1%) trong nim dau doi va hiéu qua trong nim thir hai 13
49% (95% CI: 17,5-68,4]%) hiéu qua twong tu nhu RotaTeq va Rotarix ¢ cac nude
dang phat trién [32].

Rotasiil dugc cip phép tai An Do vao thang 1/2017. Ching BRV-PV gém cic
ching RV téi t6 hop cta ngudi-bo véi cac kiéu gen RV phd bién nhat (G1, G2, G3,
G4 va G9). Rotasiil duoc dung bang dudng udng cho tré so sinh véi ba liéu lc 6, 10,
va 14 tudn tudi, cung luc véi céac véc xin khac tai An Do. O Nigeria, hi¢u lyc cua vic
xin ngin ngira ca TCC ning do RV 13 67% (95% CI: 50-78%). O An Do, hiéu lyc
clia vic xin ngin ngira ca TCC ning do RV trong nam dau doi 1a 33% (95% CI: 12—
49) [32].

Rotavin-M1 1a vic xin song giam doc luc, tir cac chung GIP[8] do
POLYVAC, Viét Nam san xuat. Ching G1P [8] dugc chon lam tmg ctr vién véc-Xin
trong s6 ba chung RV c6 kiéu gen G1P [8], G1P [4] va G4P [6] dugc phan lap tir tré
so sinh Viét Nam bi tiéu chay va thich nghi véi nuéi cdy té bao [11, 102]. Vic xin d3

duogc thir 1am sang 3 giai doan voi gan 1000 tré em Viét Nam, chimg minh dugc tinh
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an toan va tao dap img mién dich t6t & tré em. Két qua thir 1am sang giai doan 2 cho
thdy ti 1& tré c6 chuyén d6i khang thé IgA sau khi udng véac xin cao nhat 13 73%
(95%Cl: 58-88%) & nhom udng 2 lidu - 1082 FFU / liéu, cach nhau 2 thang, twrong tu
nhu ¢ nhom udng Rotarix (58%, 95% Cl (42-73%)) [5, 43]. Két qua thir Iam sang
giai doan 3 trén 799 tré udng Vic xin Rotavin-M1 cho thy ti 1é chung chuyén doi
khang thé IgA & nhém udng vic xin 1a 80,6% & sau 1 thang hoan thanh liéu 2. Sau 1
nam, ti 1é chuyén doi khang thé & nhém udng vic xin 14 73,8% & Thai Binh va 76,5%
& Pha Tho (Thong tin trong ban hudng dan st dung vic xin cia Nha san xuét dugc
B0 Y té phé duyét).

Vic xin nay dugc cip phép tai Viét Nam nam 2012 va cho dén nay hon 2 triéu
lidu vic xin dugc sir dung tai Viét Nam, gop phan déng ké vao viéc phong ngira RV
cho tré em. Nhung cho dén nay, chua c6 nghién ciru nao danh gia hiéu qua bao vé

clia vic xin ndy trong cong dong.
1.3.2. Higu quad cia vic xin phong tiéu chdy cdp do RV

1.3.2.1.  Hiéu qud phong bénh cua vdc xin

Két qua thir nghiém 1am sang cta Rotarix va RotaTeq cho thay hiéu lyc cia
véc xin 1a khac nhau gifra cac khu vuc va quéc gia. Hi¢u luc bdo v¢ cua Rotarix va
RotaTeq & cac nude LICS & Chau Phi va Chau A trong khoang tir 51% dén 64%. Hiéu
luc bao vé ctia cac vic xin ndy cta khé cao & cac nude HMICs (tir 85% dén 98%) va
thay ddi theo kiéu gen RV luu hanh [129].

Gan day, TCYTTG d4 phan loai thanh 3 nhom nudc: nudce dang phat trién ty
1é tir vong cao, nude dang phat trién ty 18 tir vong thip va cac nudc phat trién, dua
trén vi tri dia 1y, tinh trang phat trién kinh té va nhan khau hoc, va ciac mé hinh tir
vong" ctia tré em va ngudi 1on [181]. Phan tich tong hop dir liéu hiéu qua sau khi sir
dung véc xin trong thuc té theo thudng quy tir nim 2006 dén 2016 cho thay hiéu qua
cta Rotarix ngéan cac ca TCC do RV 1a 58% (95% CI: 51 — 65%) va 45% (95% CI:
43 - 92%), con v6i RotaTeq ¢ cac nudce cé ti 18 tir vong & tré em cao. Ti 18 nay thap
hon nhiéu so vdi cac nude ¢o ti 18 tir vong & tré em thap (twong tng 13 83% va 85%)
[82].

Mot s6 nghién ciru chi ra hiu qua bao vé ciia vac xin ¢6 xu huéng giam khi
tré hon 1 tudi. Hiéu qua bao vé cuia Rotarix voi tré dudi 12 thang tudi lan luot dat
86% (95% CI: 81-90%), 77% (95% CI: 66-85%) va 63% (95% CI: 54-70%) & cac

nudc ¢o ti 1€ tir vong & tré em thap, trung binh va cao, trong khi hi€u qua cua Rotarix
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& tré 12-23 thang tudi thap hon, twong tmg 13 86% (81-90), 54% (23-73), 58% (38—
72). Tuong tu, hiéu qua ciia RotaTeq ¢ tré em dudi 12 thang (86%, 95% ClI: 76-92%)
thap hon hiéu qua & tré 1223 thang tudi (84%, 95% CI: 79-89%) & cac nudc co ti 18
tlr vong & tré em thap [34].

Céc vac xin ndy c6 kha ning bao vé ngin cac ca bénh ning véi hiéu qua cao.
O nhitng nudc co ti 1¢ tir vong & tré em trung binh va cao, hiéu qua bao vé ctia Rotarix
v6i nhitng ca bénh nang (diém Vesikari >11) 1a 54% (95% CI: -54-73%) va rat ning
(diém Vesikari >15) 13 64% (95% CI: -114 - 83%). Hiéu qua bao vé véi ca bénh ning
va rat ning cta RotaTeq lan luot 1a 57% (95% CI: 51 - 63%) va 72% (95% CI: 58 —
86%) [82]. Con Rotavac c6 thé ngin chin hon 50% trudng hop TCC niang do RV &
tré An Do < 2 tudi [149].

Hiéu qua cua vic xin 0 lién quan chit ché véi ti 1& bao phu vac xin & cac nudc
& Chau My va Chau Au nhung nguoc lai it lién quan & cac nude Chau Phi va Chéu
A. Véi ti 1& bao phui vic xin trén gidi han trung binh, hiéu qua cta vic xin ¢ Puc va
Moldova van hon 80%. Trong khi, sau hon 6 nim gidm sat hiéu qua & Ghana véi ti
1€ bao phu 93-100%, hié¢u qua dat 55,5% chéng cac ca TCC nang. Mac du ti 1¢ bao
phu véc xin cao & Chau Phi va Pong Nam A nhung hiéu qua véc xin tong thé ngin
tat ca cac ca TCC do RV chi dat tir 54% dén 76% [169].

Vic xin phong TCC do RV ciing ¢6 kha ning tao mién dich cong dong. Tac
dong nay l1an dau tién duoc quan sat thay & My trong s6 nhiing tré so sinh khong du
diéu kién udng (> 6 thang) va hiéu qua bao vé gian tiép 50% & ngudi 16n [100].
Nghién ctru tai Ptic cho thay kha ning bao vé gian tiép ctia vac xin 1a 26% (95% CI:
23-30) ¢ nhiing tré khong udng vic xin dugc mién dich cong dong [131]. Céc tac
dong bao vé cong dong nay cia vac xin phong TCC do RV di dugc bao cdo trong
mot s6 nude HMICs khac, nhung sy bao vé gian tiép nay duong nhu khong duoc
quan sat & cac nudc LICs [143]. Do viy, dé khuyén khich mién dich cong dong do
RV trong nhitng khu vuc c6 ti 1& nhiém RV cao, can duy tri viéc chiing ngira va mé

rong pham vi bao phu vac xin.

1.3.2.2.  Hiéu qud cia vic xin véi cac chiing lwu hanh

Vic xin Rotarix va RotaTeq di duoc ching minh c6 kha ning chéng lai cac
chung RV ¢6 trong vic xin va khdng cd vic xin trong cac nghién ctru vé hiéu luc va
hiéu qua [149]. Xu hudng chung, Rotarix c6 hiéu qua cao d6i v6i cac ching c6 khang
nguyén P[8] nhu G3P[8], G4P[8] va GOP[8] [140] va c6 hiéu qua bao vé cao chong
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lai kiéu gen G9P[4] m&i ndi & Mexico (94%) [185]. O mdt s6 cac qudc gia c6 ti 16 tir
vong & tré em cao nhu Nam Phi, hiéu qua cta Rotarix khoang 71% véi kiéu gen pho
bién G12P[8], 62% véi cac kiéu gen chira G hoic P gibng véc xin va 52% véi cac
kiéu gen khac hoan toan véi véc xin [64]. Tuy nhién, hiéu qua cua c4c véc xin nay
chéng lai cac kiéu gen RV gidng va khac thanh phan ciia vic xin déu cao & Chau Au,
Bic My va Trung My, dat muic trung binh & Nam M§ va duéi trung binh & chau A
va chau Phi [57].

Phan tich tong hop tir 2006-2014 cho thdy & cac nudc HICs, hiéu qua cia
Rotarix chng lai kiéu gen G1P[8], cing G1 hoic P[8] va kiéu gen khac hoan toan
v6i vac xin 1an luot 14 94% (95% Cl: 80-98%), 71% (95% Cl: 39-86%) va 87% (95%
Cl: 76-93%), trong khi ¢ cac nudc MICs hiéu qua lan luot 13 59% (95% CI: 36—
73%), 72% (95% Cl: 58-81%) va 47% (95% Cl: 28-61%). Péi v4i RotaTeq & cac
nuéc HICs, hiéu qua chdng lai cac kiéu gen ciing loai, khdc mot phan va khac hoan
toan voi chung véc xin twong tng 12 83%(95% CI: 78-87%), 82% (95% Cl: 70-89%)
va 75% (95% ClI: 47-88%), trong khi ¢ cac nude MICs thi hiéu qua lan luot dat 70%
(95% ClI: 58-78%), 37% 37% (95% CI: 10-56%), va 87% (95% CI: 38-97%) [93].

1.3.2.3. Mt sé yéu to6 anh hwéng dén hidu qud ciia vic xin

Tat ca cac loai vic xin phong TCC do RV duoc cip phéo hién nay déu 13 vic
xin uéng, tir ching RV sdng, giam doc luc nén cac yéu td anh hudng téi su hap thu
va nhan lén cua ching vac xin trong rudt dugc du doan la cac yéu td co ban anh
huong dén hiéu qua cia vac xin, dic biét 1a & Chau Phi va Pong Nam A. Nhiing yéu
t6 anh huong ndy bao gém: ti 1& nhiém RV & cac nudc dang phét trién som hon va
cac yéu t6 mién dich ¢ niém mac, da day, stra me... [57]. O céc nude dang phat trién,
80% cac trudng hop nhiém RV 1an dau & tré dudi 1 tudi, véi tré tir 6 dén 9 thang tudi
dé bi TCC ning nhat do RV. Bé vic xin phong TCC do RV c6 hiéu qua nhét tré em
can dugc udng vac xin phong TCC trude khi bi nhiém RV lan dau. Diéu nay gay kho
khin & cac nudc dang phat trién boi tré nhiém RV va mac bénh xay ra sém hon va
thiéu hut cac nguodn lyc y té dé trién khai chuwong trinh TCQG kip thoi va day dua [57].

H¢ vi sinh vat duong rudt cta tré so sinh ¢ cac nudc dang phat trién khac biét
dang ké so voi tré & cac nudc phat trién véi luong vi khuan phat trién qua muec, c6
nhiéu ky sinh tring va cic bénh nhiét déi. Sy tuong tac ctia hé vi khuan dudng rudt
v6i vi rat vic xin ¢6 thé lam giam hiéu gia cua vi rat khi nhiém céc té bao dich trong

rudt non, 1a noi vi rat nhan 1€n dé tao ra cac phan ing mién dich. Cac vi sinh vat lay
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nhiém theo duong phan-miéng nhu: vi khudn ta, vi rat bai liét, Klebsiella, E. Coli va
Bacteroides... c6 thé lién quan, lam giam hiéu qua cta vic xin phong TCC do RV
[57].

Ngoai ra, cac thanh phan c6 trong sita me nhu cac khang thé dic hiéu véi RV
cho tré so sinh vao khoang thoi gian udng vic xin duoc coi 13 yéu té dau tién lam
giam hiéu gia vi rat khi dén rudt non. Nhung mét s6 nghién ctiru & Nam Phi, An Do
va Viét Nam da chtirng minh viéc dung sita me trong thoi gian uéng vic xin khéng c6
anh huong cua dén ti 1& chuyén doi huyét thanh [160]. Tuy nhién, mot nghién ciru
khac & Mexico lai chirmg minh viéc cho con b ¢6 lién quan dén viéc 1am giam dap
tmg mién dich véi vic xin phong TCC do RV. Nghién ctru nay cho thiy tac dung tc
ché cta cac thanh phan sita me c6 anh hudng dén phan tmg mién dich thé dich nén

stta me van 12 mot yéu t6 tiém ning can luu y [57].

Céc bénh trc ché mién dich man tinh va suy dinh dudng, cu thé 1a sy thiéu hut
cac vi chat dinh dudng nhu kém ciing 1am giam kha ning dap ing mién dich va hiéu
qua véi vac xin duong udng cua co thé. Tuong tu, bo sung kém di duge ching minh
1a 1am giam tan suat va mac d6 nghiém trong ctia bénh tiéu chay va bénh ho hap &
tré em. Ngoai ra, ganh ning cta viéc nhiém HIV, bénh lao va sot rét két hop véi su
thiéu hut dinh dudng & ning & noi c6 thu nhap thap ciing c6 thé gép phan lam giam
kha ning mién dich va hiéu qua cta vic xin phong TCC do RV [57].

1.3.3. Tdc dgng ciia vic xin phong tiéu chdy cdp do vi rit Rota véi ganh ngng bénh
TCC va sw luu hanh cdc chung vi rut

1.3.3.1.  Tdc dgng cua vac xin phong tiéu chdy cdp va ti Ié nhiém vi rit Rota & tré
em nhdp Vién duéi 5 tudi

Vic xin Rotarix va RotaTeq duoc cap phép nim 2006 va duoc TCYTTG
khuyén cdo cac nudc sir dung trong churong trinh TCQG ciia cac nude tir nam 2009
[32]. Pén hét nam 2021, c6 118 qubc gia di dwa vic xin phong TCC do RV vao
chuong trinh TCQG véi khoang 49% do bao phu toan cau [177]. Két qua phén tich
téng hop tir 105 bai bao tir 49 qubc gia (voi 90% cac nudc di trién khai uéng vac xin
Rotarix va/hoic RotaTeq) tir 2006 dén 2019 cho thay sau khi str dung vac xin phong
TCC do RV trong chuong trinh TCQG, s6 ca TCC nhép vién & tré em <5 do RV d3
giam 59% (IQR, 46-74%), s6 ca TTC giam 36% (IQR, 23-47%) va s tir vong do
TCC giam 36% (IQR, 28-46%) [33]. Tac dong clia véc xin cang rd rét & nhitng nudc

co ti 1€ tir vong thap, nhéom tré nho va nhitng nudc c6 d bao phu vac xin cao.
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Két qua tong hop tir Mang ludi Giam sat RV toan cau (GRSN) tir nam 2008
dén 2016 & 82 qudc gia, ti 1& nhiém RV sau khi cho ubng vic xin giam 39,6% (IQR:
35,4 - 43,8%) so voi giai doan trudc udng vic xin. Muc giam & mdi khu vuc giam séat
diém c6 su thay d6i, dao dong thap nhat tir 26,4% (IQR: 15,0-37,8%) & khu vuc Pong
Dia Trung Hai dén 55,2% (IQR: 43,0-67,4%) & khu vuc Chau Au. Sy phan b theo
d6 tudi c6 xu hudng dich 1én nhdm tudi 16n hon & nhirng ving da uéng véc xin [23].

Maic du hi¢u quéa bdo v¢ cua mdi loai vic xin & mot sé nude LICs bi giam
nhung viée trién khai ubng cac véc xin nay da lam giam dang ké s ca TCC nhap
vién, s6 ca nhiém va sb ca tir vong do RV, gdp phan lam giam ganh niang bénh. Do
vay, TCYTTG di khuyén nghi trién khai cho udng véc xin phong TCC do RV toan
cau cho tat ca tré so sinh dé giam nguy co TCC cho tat ca cac khu vuc trén thé gidi
vo1 muc tiéu ti 1€ bao phu véc xin dat 90% va it nhat 80% quan/huyén/khu vuc & moi

quéc gia duge chung ngira [177].
1.3.3.2.  Vdc Xin tdc déng dén ti 1¢ phan bé heu hanh cdc ching vi rat Rota

Mot s6 nghién ctru ¢ nhitng qudc gia da trién khai ung vac xin Rotarix va
RotaTeq nhimng nim gan day da tao ap luc chon loc cho c4c kiéu gen RV luu hanh
[138]. O Uk, trude khi trién khai uéng vac xin thuong quy, G1 1a kiéu gen pho bién
nhat, sau d6 1a G2, G4, G3 va G9. Sau khi gidi thiéu vic xin, cac kiéu gen G1, G2,
G3, G4, G9 van tiép tuc luu hanh va thém cac kiéu gen G12, G8 va G10 da duoc bao
C40 vai ti 1& xuat hién ting 1én, cho thy cac kiéu gen luu hanh sau khi st dung vic
xin & Uc tro nén da dang hon. Kiéu gen G12P[8] chiém uu thé & cac bang st dung
RotaTeq, trong khi ching eG3P[8] (ching G3 c6 ngudn goc tir ngua) va G2P[4]
chiém vu thé & cac bang sir dung Rotarix [138]. Su xuat hién cia G12P[8] va eG3P[8]
c6 ngudn gdc tir ngua da dugc xac dinh & nhiéu khu vuc khac co6 muc dd bao phu vic
xin RotaTeq hon 90%[108]. M6t nghién ctru khac & Nhat sau khi trién khai udng vac
xin, kiéu gen pho bién chuyén tir G3P[8] va G1P[8] sang G2P[4], G2P[8], GOP[8] va
G8P[8] 1a kiéu gen it gap trudc d6 [77]. Su luu hanh phd bién chiung G2P[4] thudc
nhom gen gidng DS-1 di dugc bao cao & mot sd cac khu vue sir dung Rotarix (thudc
nhom gen giéng Wa) [104, 138]. Do c6 nhom gen gidng DS-1 khac véi ching vac
Xin nén hiéu qua cta vic xin chong lai G2P[4] kha thap, dic biét & cac nudec LMICs
thudng c6 nhiéu ching da dang luu hanh phd bién [38, 135]. Khi Rotavac dugc sir
dung trong chuong trinh TCMR & An D9, ¢ su thay d6i chiing lwu hanh phd bién tir
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G1P[8] sang G3P[8] nhung dudng nhu d6 13 su thay dbi tu nhién, khong lién quan

dén viéc stir dung vac xin song giam doc luc [170].

Viéc str dung cac vic xin séng, giam doc luc dang udng nay c6 thé dan dén su
phat sinh cc chung RV mdi, 1am ting tinh da dang cta cac ching lwu hanh. Mot s6
nghién ctru & Brazil da chi ra sy tai t6 hop ty nhién giita ching vic xin Rotarix va
chung RV hoang dai. Mot sb céc tai to hop dugc xac dinh nhu sau: mot chung mang
gen VP1 c6 ngudn gc Rotarix két hop cia mot chung hoang dai va mot chiing mang
gen VP2 ¢4 ngudn gdc tir chiing hoang dai két hop véi chung véc xin Rotarix. Chung
mang gen VP2, NSP1 va NSP5 tir mot chung hoang dai va cac doan gen con lai cua
bd gen c6 ngudn gde tir ching véc xin Rotarix [139]. Ngoai ra, mot sb tré nhiém RV
c6 chura trinh tu cta cac gen VP7, VP4 va NSP2 cua Rotarix trong khi ching khéng
ubng va khong tiép xtc véi tré udng vac xin [28]. O Uc, ¢6 4 ca nhiém G1P[8] do sy
sap xép doan gen giita cac chung vic xin GI1P[5] va G6P[8] cua RotaTeq [51]. O
Nhat Ban, ngudi ta phat hién 4 ca nhiém hoan toan tir chung vac xin Rotarix va 2 ca
c6 sur sap xép to hop gen gitra chung vac xin va chang vi rat hoang dai [84].

C6 1 sb bang chimg cho thdy G2P[4] 1a phd bién & cac qudc gia sir dung
Rotarix trong khi G1P[8], G2P[4] va G3P[8] pho bién ¢ cac qudc gia st dung
RotaTeq [86]. C6 thé viéc trién khai udng vac xin phong TCC do RV di giy ra mot
su thay d6i dang ké trong bién dong kiéu gen ty nhién cua RV [86, 135]. Tuy nhién,
mot s cac bao cdo khong thé két luan mdi lién quan cuia bién dong ching RV véi ap
luc cua vac xin va sy tién hoa, bao gém cac kiéu gen mai, chon loc ty nhién thong
qua tai t6 hop [39] [188].

1.3.4. Cdc phwong phdp dinh gid tic déng va higu qud cia vdc xin phong tiéu
chay cdp do vi rat Rota

Hiéu luc trong sb cac loai vic xin trong cac thir nghiém 1am sang ngau nhién
¢ ddi chung trude cap phép dao dong tir 85% —98% & nhitng nudc MICs va tir 50%
—64% & nhirng nude LICs [156]. Tuy nhién, cac thtr nghiém 1am sang dugc thuc hién
trong diéu kién 1y twong, chua phan anh higu qué cua vac xin trong diéu kién thuyc té.
bac biét, ¢ cac nudc dang phat trién véi ganh ndng bénh do RV 16n véi su da dang
cac chung RV luu hanh 13 nhirng thach thic 16n nhat di v6i hiéu qua véc xin. Do do,
khi dua véc xin vao sir dung, viéc danh gia hiéu qua cua cac loai véc xin nay trong
diéu kién thyc té va theo doi tac dong cua viéc chung ngtra dén ganh nang bénh TCC

do RV 14 uu tién hang dau.
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Céc phuong phap theo ddi, danh gia tic dong cta vac xin phong TCC do RV
& cac qubc gia duoc TCYTTG huéng dan gdm céc ndi dung sau [176]:

- Danh gia tdc dong ctua vic xin (tre 1a, viéc dua vao st dung mot loai vac xin
c6 lam giam ganh ndng bénh do RV hay khong?);
- Panh gid hiéu qua véc xin (vc xin c6 hiéu qua trén thuc dia nhu trong cac
thir nghiém lam sang);
- Giam sat kha niang thay d6i ching luu hanh trong quan thé duoc st dung vic
xin dy phong.
1.3.4.1.  Thiét ke nghién citu dénh gid tac dgng cua vac xin lam giam ganh nang bénh
tiéu chay cap do vi rat Rota
banh gia tac dong cua véc xin dya trén viéc theo di cac xu hudong bénh TCC
do RV ¢6 uu diém la phan anh tac dong thuc té cta viéc ching ngira lam giam ti 18
mic va tir vong do RV. Hon nita, do RV chiém 30% -50% tong s6 ca TCC nhap vién
& tré nho nén tac dong ciia viée chiing ngira ¢ thé thy rd ngay ca khi chi ¢é dit lidu
vé viéc nhap vién do TCC do moi nguyén nhan [176]. Tuy nhién, nhugc diém cia
phuong phap nay 13 kho xac dinh liéu nhitng thay d6i tu nhién hang nim trong xu
huéng ca bénh c6 lién quan dén viéc udng vic xin hay khong va can c6 muc do bao
phu vic xin khé cao (> 60-70%) trong cong dong. Ngoai ra, can theo ddi giai doan
trude chung ngira tuong Gng dé so sanh voi giai doan trudc udng vic xin va can han
ché cac yéu td gay nhidu trong ca qua trinh danh gia. C6 2 phuong phap dap tng cac

muc tiéu theo ddi xu huéng bénh nham danh gia tic dong cua vic Xin Ia:

- Phan tich cac nguén dtr liéu chinh, vi du nhu dua trén hé théng giam sat chu
dong bénh TCC.

- Phén tich cac ngudn dir liéu tht cip nhu trong dit liéu qudc gia vé sb ca nhap
vién do TCC.

Muc dich cua viée sir dung véc xin 1a 1am giam ganh ning bénh TCC do RV
va giam cic ca bénh TCC ning nhp vién nén giam sat sb ca bénh dya trén hé thong
giam sat tich cuc tai bénh vién 1a rat thich hop. Viéc quan 1y va thu thap cac thong tin
(nhu: nhan ching hoc, triéu chimg, tinh trang udng véc xin) va ldy mau bénh pham
dé xét nghi¢ém RV, xac dinh kiéu gen luu hanh... cua cac ca TCC nhap vién duoc
thue hién d& dang. Cac dir liéu chuyén sau khac c6 thé dugc thu thip sau do (hoic
ddng thoi) cho cac nghién ctru tinh hiéu qua cta vic xin phong TCC do RV (vi du:

nghién ctru bénh-chimg). Tuy nhién, khé khin cta viée giam sat chi dong 13 yéu cau
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cao vé nhan lyc, nguén lyc... nén chi thyc hién giam sat diém, can lya chon quén thé
dai dién (c& mau, dia diém, thoi gian giam sat...), c6 du nang luc, kinh nghiém thuc
hién, han ché yéu t6 anh huong dé phan anh dung xu hudng chung ctia bénh. O nhing
nude chua trién khai sir dung vac xin nhu Viét Nam thi thiét ké nghién ctru can thiép
cong dong tw danh gia trudc va sau udng vac xin dua trén hé théng giam sat TCC chu

dong & bénh vién 1a thiét ké hop 1y, hiéu qua.

1.3.4.2.  Thiét ké nghién ciru d@é danh gid hiéu qud vdc xin

Trong giai doan dau gidi thiéu vic xin phong TCC do RV ¢ mot quéc gia, dic
biét 13 & nhirng dja diém khong c6 du dit liéu co ban trudc khi dua vao st dung vic
xin, danh gia hiéu qua cua vic xin trén thue dia hodc két hop vo1 theo doi cac xu
hudéng dong thoi 1a mot giai phap thich hop. Hai phuong phép dich t& hoc dugc
TCYTTG va CDC Chau Au khuyén céo st dung bao gdm[176]:

- Nghién ctru thuan tap: Hiéu qua cua vic xin duoc udc tinh nguy co twong
d6i (RR-Relative risk) ctia nhitng trudng hop TCC & nhimng ngudi di duoc
ubng véc xin so sanh v6i nhitng ngudi chua duoc udng véc xin trong quan
thé nghién ctru [53].

- Nghién ctru bénh-chtmg: Hiéu qua cua vic xin duoc wdc tinh biang cach so
sanh nguy co (Odd) cua viéc chung ngtra gitta ca TCC va ca chirng [54,
176].

Trong thiét ké nghién ciru bénh-chimg duoc TCYTTG khuyén cio sir dung
[54]. Uu diém cta thiét ké nghién ciru bénh-chtng 14 chi phi hop 1y va thoi gian dé
tién hanh nghién ctru va c6 co hoi phén tich cac thong s6 quan tam khéc (vi dy: hiéu
qua cua véc xin khi khong u6ng du liéu, hiéu qua chéng lai cac chung RV cu thé, thoi
gian bao vé va véi viée sir dung dong thoi voi OPV) va ciing xac dinh cac yéu t6 nguy
co tiém an din dén viéc udng vic xin kém hiéu qua (vi dy, cho con b, tinh trang kinh
té xa hoi...). Nghién ciru bénh-ching ciing c6 thé dugc sir dung dé danh gia tac dong
clia vac xin d6i véi viéc giam ti 1¢ tir vong do RV [176].

Tuy nhién, nghién ctru bénh-chimg c6 thé kho thuc hién va phu hop hon véi
cac dia diém nghién ctiru duogc chon c6 co so ha tang va ning luc dam bao yéu cau
can thiét. Nghién ctru can duoc thuc hién mot cach 1y tudng khi d6 bao phii tir 20 dén
80%, vi néu ti 1& bao phil ngoai khoang c6 thé anh hudng dén két qua tinh hiéu qua
[176]. Ngoai ra, cac budc thyc hién cia mdt nghién ctru bénh - chirng thuong phirc

tap va can cac dicu kién ly tudng nén can lap ké hoach chi tiét cho nghién ctu trude
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thuc hién hodc trudc khi trién khai cho udng véc xin trong chuong trinh TCMR. Ngoai
ra, can tham khao ¥ kién cua cac nha nghién ctru c6 kinh nghiém thyuc dia trudc day
dé thiét ké va thuc hién cac nghién ctru nay.

Trong nghién ciru bénh-ching, ca ching phai dai dién cho quan thé dich va
phai gidng yéu tb gay nhidu tiém an véi ca bénh. C6 2 nghién ctru bénh-ching thuong
dugc st dung nhu sau:

- Nghién ctru bénh-chimg truyén thdng (traditional case-control): ca chimg dugc
lga chon trong cong déng (vi dy, tré em & cung dia ban) hodc cac ca nhap vién
khong phai do TCC, ¢6 nhiéu dic diém twong dong v6i quan thé ca bénh [176].

- Nghién ctru bénh-chirng véi ca chirng c6 xét nghiém am tinh (test-negative
control - TNC): ca bénh va ca chimg c6 céc triéu chimg 1am sang gidng nhau
nhung ca chimg c6 két qua xét nghiém am tinh voi tic nhan gay bénh. Nghién
ctru bénh-chting nay da phat trién trong vai thap ky gan ddy. Cac nghién ctu
TNC da duoc ap dung chi yéu dé udc tinh hiéu qua vac xin cim [127] cling nhu
udc tinh hiéu qua chong lai cac bénh khac, bao gom ca RV [148, 157, 176].

Thiét ké nghién ctru TNC ¢6 uvu diém lam giam su sai 1éch gay nhiéu vi cac ca
bénh nhiém tac nhan va ca chimg khong nhiém tac nhan c6 céc triéu ching twong tu
nhua nén can tim kiém sy cham soc strc khoé twong ty nhau (cting nhép vién) va cd
thé tuong tu vé cac dic diém khac nhu: tudi, bénh di kém hodc kha nang tiép can voi
dich vu chiam séc stc khoe. Nghién ctru nay ciing dé dang thuc hién hon va kinh té
hon vi khong can tuyén chon nhom chiing bén ngoai cong dong. Bang cach thu thap
dir li€u chung ngura trudce khi biét két qua xét nghiém thi co thé tranh duoc su sai léch
trong vi¢c danh gia viéc ching ngura gitta ca bénh va ca chiing thong qua cac nghién
ctru TNC.

Thiét ké nghién ciru TNC van c6 thé c6 sai léch vi cac ca ching khong nhiém
c6 thé khong dai dién cho toan b quan thé cd ca bénh c6 nhiém. Pic biét, udc tinh
hi€u qua tir cac nghién ctru cua TNC c6 thé bi sai 1éch néu viéc st dung véc xin c6
anh huéng dén cac tac nhan gay bénh khac 1am tang kha nang ca ching duoc dua vao
nghién ctru [127]. Diéu nay c6 thé xay ra do sy nhiém chéo cua vi rat hoic bao vé
chéo. Ngoai ra, ca hai loai thiét ké nghién ctru bénh-chimg trén déu c6 thé sai 1éch do
cac xét nghiém chan doan RV khong dung va xac dinh sai tinh trang chung ngira. Néu
do dac hi¢u cua xét nghi€ém ELISA phat hién RV 1a 90% thi sai s6 hiéu qua tinh b?lng
2 phwong phap nay thap hon hiéu qua thuc té 20% va hiéu qua ciia nghién ctru TNC
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thuong thap hon [66]. Tuy nhién, xét nghiém ELISA duge TCYTTG khuyén céo st
dung dé chan doan RV c6 d6 nhay va do dic hiéu déu trén 99% [176] va khong co
bang chimg chic chin rang vic xin phong RV ¢6 anh hudng dén ti 18 tiéu chay do
cac tac nhan khong phai RV. Mot s nghién ciru dd chting minh néu d6 nhay cua
phuong phap xét nghiém ELISA 1a 96%, d¢ dac hi¢u la 100%, hi¢u qua thuc té cua
véc xin & mdi nghién ctru trong khoang 30-100% thi hiéu qua cta vic xin wdc tinh
khi thuc hién vai thiét ké phuong phap TNC va phuong phap truyén thong chénh léch
tuyét ddi chi trong khoang 0,2 % [157].

Pé danh gia hiéu qua cla vic xin ngin ngtra cac ca TCC ning nhap vién thi
nghién ctru thuan tap twong lai duong nhu khong con kha thi do sau udng vic xin, ti
1é cac ca TCC nang it nén can c& mau nghién ctru 16n véi yéu cau vé ngudn lyc va
nhan lyc 16n. Tuy nhién, theo huéng dan cia CDC Chau Au, & mot sé nude thanh
vién cua Chau Au hodc khu vuc ¢ dﬁy du co s dit liéu dién tir vé cac ca nhiém RV
va tinh trang chiing ngira va dé dang trich xuat thong tin c6 thé danh gia hiéu qua cia
vac xin phong TCC do RV bang cach nghién ciru thuan tap hdi ctiru [53]. Pbi tugng
nghién ciru bao gom tré em du diéu kién udng vac xin. Di liéu chung ngira, tinh trang
bénh c¢6 thé duge xac dinh thong qua trich Xudt tir co s dir liéu may tinh tir cac nguén:
bénh vién, bao hiém y té, so6 dang ky. Nhuoc diém ctia phuwong phéap 1a kho thu thap
day du cac yéu to gay nhidu tiém an nhu nhiing khac biét vé tinh trang stc khoe, diéu
kién nhan khau hoc va bién phap diéu tri & tré duoc chung ngira so voi tré khong duoc
ching ngtra. Cac yéu t6 gy nhiéu can luu ¥ thu thap thém thong tin bao gdm: tinh
trang mic cac bénh man tinh, cac chi s6 vé tinh trang nhan khéu hoc, céac loai vic xin
khac nhau [53]... Do vay, vdi diéu kién ciia mot s nude dang phat trién, rat kho dé
danh gia hi¢u qua voi thiét ké thuan tap hoi ctru. Ngay ca & Nhat Ban, thong tin vé
tinh trang chiing ngira cling khong c6 day du va khong cé san dir lidu giam sat cac ca

diéu tri ngoai tri hodc nhap vién vi TCC ning [25].

Khi sir dung thiét ké TNC ¢ 1 s6 qudc gia thu nhap thip & Chau Phi va Chau
A dé tinh toan hiéu qua cta vac xin phong TCC do RV, hiéu qua clia vic xin ndy gan
tuong dwong véi hiéu lyc ctia vic xin trong thir nghiém 1am sang ngau nhién c6 dbi
chtng trude cap phép [148]. Do vay, thiét ké nghién ciru TNC 13 mot thiét ké nghién
ctru dich té hoc thich hop va ¢6 dg tin cdy cao dé udc tinh hiéu qua cua véc xin phong
TCC do RV [66, 148].
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1.3.4.3.  Pdnh gid tic dong cua ching ngira dén cac kiéu gen RV lueu hanh

Sy thay d6i ti 1& luu hanh cac ching RV 14 rat quan trong dé danh gia tac dong
clia vic xin, giai thich cho hiéu qua vic xin khac nhau véi mdi ching va theo dbi
nhirng thay ddi xu hudng luu hanh co thé xay ra lién quan dén viéc chung ngtra. Vi
du, cac ching c6 ngudn gde tir dong vat, ching hiém gip & ngudi va cac ching tai to
hop tir cac chung hoang dai va chung vic xin c6 thé tré nén phd bién hon sau khi sir
dung véc xin. Trong mdi co s& tién hanh gidm sat bénh TCC do RV, can thu thap

thong tin vé cac ching RV luu hanh tai dia phuong.

- Bé xac dinh céc ching RV phd bién trudc va sau khi dua vac xin vao;
- D¢ hiéu rd hon vé sy tién hdéa ctia RV, va sy xuat hién cua cac chung vi rat
mai trong ty nhién va cac chung tai to hop tir cac chung hoang dai va chiing

vac xin.

Hai phuong phap chinh da duoc sir dung dé dinh typ RV. C6 thé xac dinh typ
huyét thanh véi cac khang thé don dong dé xac dinh protein G. Cac khang thé don
dong d duoc san xuat va xac dinh duoc 50-80% typ huyét thanh. Phuong phap duoc
str dung thudng xuyén hon 1a xac dinh kiéu gen GP bang phuong phap RT- PCR. Hau
hét cic phong thi nghiém cé thé dé dang thuc hién phuong phap RT-PCR. Hon nira,
xéac dinh kiéu gen RT-PCR di chting t6 hiéu qué cao, cho phép dinh typ 90-95% céc
chung [176].

1.4. Vi rat Noro, Astro va Sapo gay tiéu chay cap ¢ tré em
1.4.1. Virat Noro

Nghién ctru dua ra bang chiing NV ¢6 kha nang lay nhiém cho nguoi & moi
ltra tudi va thuong lién quan dén cac truong hop TCC 1é té va cac vu dich TCC trén
toan thé gisi. Cac vu dich nay thuong xay ra & diéu kién ban tra nhu trudng hoc, bénh
vién, nha dudng 130, nha tré. Hang ndm c6 hon 677 triéu truong hop nhidém NV va
gay ra khoang 200.000 ca tir vong trén toan cau. Phan 16n cac trudng hop tir vong
nay xay ra & cac nudc thu nhap thap [37].
1.4.1.1.  Hinh thai, cdu tric

NV la thanh vién cua chi Norovirus trong ho Caliciviridae. Hat virion NV
duogc tao thanh béi cau trac don cua vo capsid hinh khéi 20 mit dbi xtng. Bé mit
dién hinh cta hat vi rt mang hinh dang 16m cta cai coc. Vo capsid gdm c6 90 dimer
ctia mot protein vo don, ¢ trong lugng phan tir 1a 58 kD. NV thuong nho va khong
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cd mang bao quanh, c6 ARN so¢i don (+), v6i duong kinh khoang 27-35 nm va c6 kha
ning lay nhiém cho nguoi va dong vat [37].

Genome cua NV la ARN sgi duong, dai 7.400-7.700 nucleotide, chira 45% -
56% cytosine + guanin (C + G). Bo gen c6 dau 5 *c6 protein VPg, ¢6 vai tro thiét yéu
trong su 1ay nhiém cta vi rat va dich ma ban dau; ¢ dau 3’ c¢6 thém dudi poly A sau

khi tong hop gen tao on dinh cho phan tir va hd tro trong dich ma [37].
Genome cua vi rat ¢6 3 khung doc mo (ORF1, ORF2, va ORF3). ORF1 ma

hoa cho mot polyprotein dugc cit béi enzym thity phan protein, tao thanh 6 protein
nhu: NTPase, protease va ARN polymerase phu thuéc ARN (RdRp)... Do viy, dau
5° ctia genome ma hoa cho mot tién chat cua cac protein phi cau trac lién quan dén
phién ma va sao chép [37].

ORF2 chu yéu mi hoa cho protein vo VP1, mot protein cau tric voi vai tro
quan trong trong su nhan Ién ctia vi rat va cd vai tro xac dinh tinh khang nguyén cua
Vi rit. Protein ndy bao gdm mot viing vo (S) nam & day cia capsid va ving nho ra (P)
va dugc chia nho hon nita thanh P1 va ving P2. ORF3 1a duoc coi la ving bién d6i
nhat trong genome va ma hoa protein co ban (VP2) twong tac véi ARN clia genome
khi hinh thanh virion.

5’ 3’
ORF1 ORF2 ORF3
VPg AAAAAA
NS3 NS5 NS6 NS7
NS1-2 | INTpase|| NS4 VPg || Protease || Polymerase V|P1 =

L l

Chi tiét tiéu
don vi VP1

C&u tric tia X cda
capsid virus Norwalk

Hinh 1.2. C4u triic genome vi rat Noro, protein ciu tric va phi cu tric [37]
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1.4.1.2. Phan logi vi rat Noro

Vi rat Noro c6 tinh da dang di truyén. NV & nguoi khong thé nudi cdy duoc
trén té bao nén khong thé phan loai dua trén viéc trung hoa vdi huyét thanh dac hi¢u
khang vi rut (typ huyét thanh). Nhu vay, NV dugc phan loai dya trén phan nhom phat
sinh loai theo trinh tu acid amin cta toan b vung gen ma héa VP1.

Vi rt Noro dugc phéan loai theo nhom gen (genogroup), kiéu gen (genotype)
va cum gen (genocluster). Hién nay, NV duoc phan loai thanh 7 nhom gen khac nhau
tir GI dén GVII. Trong cac nhém gen, NV dugc chia tiép thanh cac kiéu gen, trong
d6 c6 it nhat 31 kiéu gen dd duoc bao cao. NV ¢ ngudi thude nhom GI (9 kiéu gen),
GIl (17 kiéu gen) va GIV (1 kiéu gen). Cac nhom gen khac dugc tim thiy & 1oai bo

va cac loai chudt, ctru, lon, cho [37].

Genogroup VI
Loai gam nha Genogroup Il
’ Bo
Genogroup Il a S

Ngwdoi, lon Genogroup |
Ngwoi

Genogroup VI
Loai aam nham

\

Genogroup IV Genogroup V
. Mubi
b 1 Ngwoi, meo,
02 loai gam nham

Hinh 1.3. Phan loai vi rat Noro dua trén da dang trinh ty acid amin trong
protein capsid toan by gen VP1 [37]

Céc phan tich vé trinh ty toan bo chiéu dai genome ctua NV da chi ra rang cac
chung vi rat trong mot nhom gen thudng c6 hon 69% tuong dong vé nucleotide, trong

khi cc ching trong cac nhom gen khéc chi chiém 51-56% su tuong dong. Ngoai ra,



25

su phan loai dua trén trinh ty nucleotide cua gen ma hoéa protein vé capsid cho théiy
rang céac trinh tu chéch nhau boi 60% giira cac nhom gen va 20- 30% giita cac kiéu

gen. Trong cling cum gen, trinh tu vo capsid ctia vi rat thuong rat giong nhau [37].
1.41.3. Cdc phwong phdp phdt hi¢n vi rat Noro

C6 nhidu phwong phap thich hop dé phat hién nhiém NV. Nhing
phuong phap nay bao gom: soi trén hién vi dién tir tryc tiép (EM), hién vi dién tir
mién dich (IEM), ngung két hong ciu mién dich (IAHA), mién dich phong xa (RIA),
mién dich enzym (EIA), sic ky mién dich (IC), RT-PCR, real-time PCR va giai trinh
tur acid nucleic. Trong sé nhitng phwong phap nay thi RT-PCR, real-time PCR va giai
trinh ty nucleic acid duoc sir dung rong rii dé phat hién va xac dinh kiéu gen cia NV
[37].

Sau thanh cong vé tao dong va giai trinh tu genome vi rit NV, k¥ thuat RT-
PCR duogc st dung rong rai dé phat hién NV. Cac mau duoc lya chon 13 mau phan tir
bénh nhan TCC, tach chiét ARN, khuéch dai genome ARN cua ching va giai trinh
trinh ty cac san pham khuéch dai. Ngoai ra, cac k¥ thuat sinh hoc phén tir khac nhu:
PCR-mién dich, RT-LAMP va real-time PCR dang dugc str dung do nhiing k¥ thuat
nay nhanh va nhay hon phuong phap RT-PCR. Phuong phap real-time RT-PCR da
dugc phat trién dé phat hién nhanh NV trong mét s6 lugng 16n cac mau phan trong

sudt mua dich bénh va cac vu dich ciia NV [37].

Trong nhitng nim gan day, mot s6 bo sinh pham ELISA dung dé phat hién NV
trong cac mau phan da dugc phat trién va thuong mai héa. Mic di cac mau phan c6
thé dugc thir nghiém tryc tiép bang nhitng sinh pham ELISA ma khong can budc tach
chiét nhung d6 nhay ctua ELISA thip hon nhiéu so véi RT-PCR [37]. Po nhay thap
1a han ché ciia ELISA, diéu d6 lam cho k¥ thuat nay khong phu hop cho viée phat
hién tryc tiép NV trong cac mau phan.
1.4.1.4. Dich té hoc bénh tiéu chay cép do vi rat Noro

NV dugc coi 1a cin nguyén pho bién nhat gay bung phéat bénh TCC do vi rit
lay truyén qua nudc va thirc an véi ti 16 mac bénh cao nhat 1 ¢ tré em dudi 5 tudi.
Truéc khi trién khai udng vac xin phong RV, NV duoc phat hién chiém tir 3% dén
31% trong sé tré em nhap vién vi TCC trén toan thé gigi [90, 130].
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a) Phéan bs theo mua

Xu huéng phan bé theo mia ¢ mot sé nude LICs, LMICs & Chau A, Pong
Nam A, Bic Phi / Trung Pong, Ty Phi, Pong Phi va Trung va Nam My khong rd
rang, rat khac nhau giira cac nghién ctu ¢ cac khu vuc nay. Hai nghién cau &
Nicaragua déu béo cdo muc do phéat hién NV dat dinh diém vao diu mua mua vao
thang 6 va thang 7. Mot nghién ctru 6 Bangladesh da bao cao viéc phat hién NV trong
ca ndm vé&i dinh diém sb méc cao ghi nhan trong nhitng thang mua hé néng nuc tir
thang 3 dén thang 4. Nghién cttu khac ¢ Bangladesh kéo dai ba nim va bao céo ti Ié
phét hién vao mua déng va mua hé cao hon mot chit so véi mua mua. Mot nghién
ctru khéc cua Bangladesh phét hién thiy dinh hoat dong cia NV trong khoang tir
thang 1 dén thang 3 nam 2004, tuong ung véi nhitng thang lanh hon trong nam.
Khéng ¢6 xu huéng rd rang nao c6 thé nhan thay duoc tir nhitng nghién ctu nay
[107]. M6t nghién ctru kéo dai hai nim ¢ mién tdy An Do cho thay dinh diém phat
hién NV vao thang 3, triing véi do am giam, lwong mua téi thiéu va nhiét d6 cao hon.
Céc nghién ciu khac tir An Do khdng cung cap dit liéu rd rang vé thoi vy [107].

b) Phan bé theo dia ly va thoi gian

Téng hop tir 175 bai béo véi hon 180.000 ca bi TCC tir 2008-2014, ti 1& luu
hanh chung trén toan thé gisi cua NV 1a 18% (95% Cl: 17-20). NV duoc phat hién
nhiéu hon & cac nudc phét trién (20%) va cac nudc dang phat trién c6 ti lé tir vong &
tré em thap (19%), cao hon & cac nudc ¢ ti 1é tir vong & tré em cao (14%) [20]. Ti lé
Iru hanh thap hon & cac nuéc thu nhap thap co thé I1a do su pho bién ciia cac mam
bénh khac dugc kiém soét qua cai thién nudc sinh hoat va vé sinh, chir khéng phai 1a
s6 ca nhiém NV thap hon ¢ cac nudc dang phat trién.

c) Phan bé theo nhdm tudi va triéu ching

Téng hop tir 64 nghién ctru danh gia vé ti 18 luu hanh NV tai cac khu vuc dai
dién cho 8 nudc LICs (15 nghién ctru) va 21 nudec LMICs (49 nghién curu) tir 1997—
2018 cho biét ti 18 NV duoc phat hién 1 14% trong sd nguoi ¢b cac triéu chimg TCC
va 8% ¢ nhom khong cd tri¢u chimg. NV dugc phat hién thuong xuyén hon trong cac
treong hop TCC ¢06 triéu ching 6 LMICs (15%) so vai LICs (11%) [107]. Cac nghién
clru & tré em <5 tudi, NV duoc phat hién thuong xuyén nhét & tré em <12 thang tudi
(trong 5 nghién ctru) va ¢ tré em <2 tudi (trong 16 nghién ctru). C6 10 nghién ciu
bao cdo tudi trung binh tré dwong tinh véi NV khoang 6-15,5 thang tudi [107].
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d) Hién twong dong nhiém vi rat Noro

Két qua tir 26 nghién ctru tir 15 nude LMICs va 4 nudc LICs da phat hién co
73,5% ca nhiém NV don 1& va 768 ca (26,5%) déng nhiém véi cac tac nhan gay
TCC khac nhau. Phan 16n 13 déng nhiém NV / RV (18,3%), va 8,2% cac tac nhan
khéc. Ti 1é dong nhiém trong cc nghién ctru khac nhau dao dong tir 5% dén 76,7%,
véi mure trung binh 1a 26,7% [107].

1.4.1.5.  Dic diém di truyén cia vi rat Noro

Thong qua viéc giam sat dich t& ctia NV trén thé gidi da cho thay vai trd cha
yéu cta nhitng ching c6 nhom gen GII, dic biét 1a nhimg ching c6 kiéu gen GII.4
chiém wu thé 1a nguyén nhan cua céc vy dich (hién tai udc tinh khoang 80% cua tat
ca cac trudng hop lay nhiém), cac bién thé GIL.4 méi thudng xuét hién theo chu ky

2-3 nam dugc quan sat ¢ nhiéu noi [37].

Tong hop céc két qua dugc cong bo tir naim 2004 dén 2012 tir 37 nghién cau,
kiéu gen duya trén protein capsid VP1 ctua 2968 mau nhiém NV thay ti 1 caa G11.4 va
GI1.3 13 67,2% va 16,3% tuong tng (Hinh 1.5). Cac kiéu gen phan bé toan cau khac
bao gom GI11.6 va GlI.2, ciing chiém 5% s6 chung. Trong khi Gl1.4 chiém wu thé &
hau hét cac qudc gia va thoi ky nghién ciru (dao dong dang ké tir 19% & Jordan dén
100% & Bangladesh va Libya). O Nhat Ban, tan suat twong d6i ciia GII.4 thay doi tir
76% con 35% trong 3 nam lién tiép. GI1.3 1a kiéu gen troi thuong xuyén nhat & mot
s6 qudc gia nhu Jordan (41%), Trung Qudc (46%) va Nhat Ban (43-53%) tly thudc
vao giai doan nghién ciu [76].Trong thoi gian ndy, mot sé bién thé G11.4 méi da xuat
hién. Cac bién thé luu hanh trén toan cau bao gom Gl1.4 / 2002 (2002—2006), G11.4 /
2004 (2003-2008), GI1.4 / 2006a (2006-2009), G1.4 / 2006b (2006— 2010), Gl1.4 /
2008 (2008-2010), va mot s6 bién thé c¢6 luu hanh chi & mot s6 khu vuc dia ly Gll.4
/ 2003 va Gll.4 / 2007 chi yéu dugc tim thiy & cac nuéc Chau A [76].
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GII 16i giai trinh tw, chua xdc
dm;llzfillzzc kiéu gen GL 4%
Nhoém gen khac ;

4.1%

GIL6; 3.8%

GIL1; 0.4%

GIL2;12%

GIL3; 16.3%

GILS; 0.3%

GIL4; 67.2%

Hinh 1.4. Phéan b cac kiéu gen ciia vi rat Noro gay TCC é tré em trén toan
ciu, 2004 -2012 [76]

Tong hop vé phan bd cac bién chung Gll1.4 cia NV & cac nude LICS, LMICs
tir 19972018 cho thay cac bién thé mai duoc tao ra & it nhat hai vi tri dia ly riéng
biét. C6 14 bién thé Gl1.4 ciia NV khac nhau da duoc bao c4o tir nim 1997 dén 2015
trong LICs va LMICs. Trong cac nudc LICs, chung NV la Yerseke 2006a, Osaka
2007, New Orleans 2009 va Sydney 2012 dai dién cho phan 16n cac bién thé. Trong
LMIC, chang NV la Hunter 2004, Den Haag 2006b, New Orleans 2009 va Sydney
2012 duoc bao cio thuong xuyén nhat [107]. Mot tac nhan vi rat khac gdy TTC & tré
em dugc ghi nhan 1a vi rat Astro.

1.4.2. Virut Astro

Vi rat Astro & ngudi duoc phat hién vao nam 1975, ¢6 kha ning lay nhiém cho
nhiéu loai khac nhau, dic biét 1a dong vat co via va chim. Cac ca nhiém do Ast thuong
1a don 1¢ nhung ciing c6 thé 1ay lan hé thong va gdy bénh ning & nhirng bénh nhén bj

suy giam mién dich [29].
1.42.1. Hinh thai, cdu tric

Str dung kinh hién vi dién tir (EM) d quan sat duoc cac hat Ast c6 kich thudc

28-30 nm. Virion ctia Ast 1a mot loai vi rat tran, khong vo bao c6 20 mat ddi xung
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vo1 mOt bo min va mot ngoi sao ndm hodc sau cdnh phan biét theo bé mit ciia mot sb
virion [29].

Genome cua Ast 1a mdt ARN so1 don duong c6 kich thudc khoang 6,8kb (6,2-
7,8 kb). Mot protein VPg lién két cong hoa tri v6i dau 5° cua bo gen (46). B gen
chtra ba khung doc mé (ORF), duoc dit tén tinh tir dau 5° dén dau 3° 1a ORFa, ORF1b
va ORF2. ORFla va ORF1b mi hoa cic protein phi ciu triic tham gia vao qua trinh
nhan ban va dich ma. ORF2 ma héa céc protein cdu tric. Trong nhom Ast dién hinh
va trong cac Ast & dong vat co6 via c6 mot ORF mai, duoc goi la ORFX, chéng chéo
1én dén 5° cia ORF2 [29].

Céc hat duoc 1ap rap tir protein tién than VP90 (khoang 90 kDa), dugc tiép tuc
xtr Iy dé tao ra protein VP70 bang cach cit di mot ving dau C (37). Cac hat chua
protein 70 kDa 1a chua hoan chinh va can su phan cit bang trypsin & ngoai bao thong
qua mot con dudng kha phirc tap tao ra cac hat c6 kha ning 1ay nhiém cao véi cac
protein capsid tir 32 dén 34, 27 dén 29, va 25 dén 26 kDa (VP34,VP27 / 29 va
VP25/26) (38). VP34 c6 ngudn goc tir ving dau N ciia polyprotein co tinh bao thu
cao va tao ra vo capsid, trong khi VP27 / 29 va VP25 / 26 déu bat ngudn tir ving dau
C dé thay d6i va hinh thanh cac gai d6i xing [29].
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Hinh 1.5. Genome va cac san pham polyprotein ciia vi rit Astro [29]
1.4.2.2. Phan logi vi rat Astro

Theo Uy ban Quéc té vé phan loai vi rat (ICTV), ho Astroviridae chia thanh
hai chi: chi Mamastrovirus (MAst) 1ay nhiém dong vat c6 v voi 19 loai va chi

Avastrovirus (AAst) ldy nhiém & gia cdm vé6i 3 loai (https:/ictv.global/taxonomy)
[29, 172].

C6 3 nhém Ast khic nhau dugc cong nhan gay bénh ¢ ngudi 1a: nhom dién
hinh (MAst 1), Ast-MLB (hay MAst 6) va Ast-VA / HMO (gom MAst 8 va MAst 9)
[172]. C6 8 typ huyét thanh trong nhém Ast dién hinh (MAst 1) dugc cong nhén 1a
tac nhan phd bién gdy TCC ¢ ngudi, ki hiéu tir HastV-1 dén HastV-8. Chung gidng
nhau 63-84% acid amino & murc d capsid. Con c6 cac nhanh khac nhau trong mdi
typ huyét thanh v6i mirc tuong déng 93-95% so v6i chung tham chiéu 1a dugc coi 1a
1 nh&nh mai. Trong do, c6 khoang 20 nhanh, trong d6 HAstV-1 dugc chia thanh 6
nhanh (1a dén 1f), HAstV-2 c6 4 nhanh (2a dén 2d), HAstV-3 c6 3 nhanh (3a-3c) va
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HAstV-4 ¢6 3 nhanh (4a dén 4c), HAstV-5 c6 3 nhanh (5a-5¢) va HAstV-6 c6 2
nhanh (6a va 6b) [29, 44, 109, 171, 173].

Maic du cac chung thuong dugc phan loai theo sy da dang cua ORF2 va co
mdi twong quan cao giira cac typ huyét thanh va kiéu gen, nhom HAst dién hinh duoc
phén loai dua trén ORF1la. Dua viéc phan tich trén cdy phat sinh loai cua mot trinh
tu doan ORF1a, c6 2 nhém duogc phan loai 1a nhom gen A (bao gdm CAc typ huyét
thanh HAstV-1 dén HAstV-5 va HAstV-8) va nhém gen B (typ huyét thanh HAstV-
6 va HAstV-7). Ngoai ra, con mot sé ching loai khac do sy tai t6 hop cac doan gen

ma hoa protein cdu tric va phi cau tric [29].
1.4.2.3. Cdac phwong phdp phdt hién vi rat Astro

Mic di c6 thé nudi cay trén té bao mot sé Ast dién hinh nhung sy phan 1ap vi
rt trong nudi cay té bao khong ap dung cho chan doan Ast trong mau phan. Trudc
day, Ast dugc phét hién truc tiép bang kinh hién vi dién tir (EM). Quy trinh nay chi
ap dung trong phong thi nghiém, rat ton kém, mat thoi gian va can nhan vién nhiéu
kinh nghi¢m. Chi ¢6 10% cac hat vi rat hién thi cau trac bé mit nhu sao dic trung va
d6 nhay ctia phuong phap EM thap, yéu cau mat d6 t6i thiéu khoang 107 hat trén mdi
gram phan dé quan sat vi rt [29, 61]. Mat d6 vi rat thuong dugc phat hién trong 12
dén 48 gid sau khi bat dau céc triéu ching nhung sau d6 s6 luong hat qua it nén khong
phat hién duoc bang phuong phap EM. Viéc sir dung khang thé dé quan sat bang kinh
hién vi dién tir mién dich (IEM) hodc kinh hién vi dién tir mién dich pha ran (SPIEM)
gilip tang cudng do nhay. Tuy nhién, cac khang thé cac nhém khac nhau c6 rat it nén

gy han ché cho k¥ thuat nay [29].
Phuong phap EIA dugc phat trién dé phét hién Ast dién hinh trong mau phan.

Céc xét nghiém nay hiru ich gitip phat hién nhanh chéng vi rat khi c¢6 nhiéu mau can
phan tich va c6 d6 nhay cao tuong duong phuong phap quan sat EM tryc tiép nhung
it ton thoi gian hon [40]. Ngoai ra, c6 mot s test sac ky mién dich hoc nhanh phat

hién nhanh Ast dang c6 mat trén thi truong.

Su ra doi cua cac k¥ thuat sinh hoc phan tir, dua trén viéc lai dau do va RT-
PCR dugc phat trién v6i do nhay va dac hi¢u cao dé chan doan Ast trong phan. Méac
du d6 nhay cua viéc lai dau do dugc mo ta la tuong tu EIA [29, 61], thi nguoc lai k¥
thuat RT-PCR chi can 10 dén 100g ban sao genome trong mau phan. Tuy nhién, do
nhay ctia cac phan tich phan tir nay phu thudc rat nhiéu vao cac bién sé nhu viée lua

chon cdp moi / dau do, diéu kién phan ing khuéch dai enzyme, va hi¢u qua cua viéc
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tach chiét acid nucleic. Trong nhiéu trudng hop, cic nghién ctru sir dung EIA va RT-

PCR song song duoc bao co gitp phat hién cac mau duong tinh tét hon [29].

Cac phuong phap RT-PCR thong thudng van dugc sir dung rong rai trong
nhiéu phong thi nghiém dé sang loc va dinh typ. D co cac mdi dic hiéu dung dé phat
hién 8 serotype ctia HAst dién hinh. Mdi Mon244 / Mon245 (va Mon269 / Mon270)
bat cap véi ving 5 bao tdn 5 cia ORF2 va cho phép dinh typ bang giai trinh ty 13
mot trong nhitng mdi duge st dung rong rai nhét. Dé phat ra Ast madi, cac mdi bit
cap ORF1b dugc dua ra. Cac moi nay gitp phat hién tit ca Ast trén nguoi va dong
vat da biét. Cac mdi duogc thiét ké dé phat hién dic biét Ast-MLB va Ast-VA / HMO
cling c¢6 dugc mo ta [29].

Cubi cing, k¥ thuat Microarray ciing duoc chimg minh 13 ddc biét hiru ich cho
viéc phat hién va dinh typ vi rat. Mot trong nhitng phuong phap dua trén ky thuat
Microarray c6 thé phan biét duoc dai dién ciia tdm typ huyét thanh ciia Ast dién hinh,
va mot phuong phép tong hop khac gitp phat hién dong thoi nhiéu tac nhan vi rut
gdy TCC khéc. Ngoai ra con c6 k¥ thuat nhan ban dya trén trinh tir acid nucleic
(NASBA) ciing dugc md ta dé phat hién Ast [29].

Phuong phép cai tién duoc ap dung pho bién gan ddy 1a phwong phap RT-
qPCR véi do nhay, do lap cao va giam nguy co nhiém trong chan doan Ast. Mot s6
cac phuong phap RT-qPCR da mdi da dugc xuét ban cho phép phat hién dong thoi
Ast va cé4c vi rt khac nhu RV, Sav [27, 81, 114, 167]. Céac bd sinh pham don dong
va da dong dugc gidi thi¢u trén thi truong. FilmArray (BioFire Diagnostics, M) gitip
phat hién dong thoi 23 tac nhan gay bénh duong tiéu hoa tir phan, bao gdm Ast va 4
loai vi rut duong rudt khac [29].

Phuong phap giai trinh tyr thé hé tiép theo (NGS) c6 thé gii trinh ty toan b
genome va tao ra dit lidu toi uu hoa cac doan moi hién dang duge sir dung va s& gitp
xéc dinh cac viing gen bo sung dé phan tich. Hon nita, giai trinh ty toan by genome
s& cung cap thong tin di truyén va phét trién phuong phap hiru ich dé xac dinh cac
chung méi xuat hién [29].
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1.4.2.4. Dich té hoc ciia bénh tiéu chay cdp do vi rat Astro

a) Phan b theo nhom tugi

Vi rdt Ast anh huang cha yéu dén tré em du c6 ghi nhan mét sb ca & ngudi 16n
va ngudi bi bénh vé mién dich. Do tudi tré nhiém vi rut da dang tir 1ic méi sinh dén
trén 5 tudi nhung phd bién hon 1a ¢ tré duéi 2 tudi [29]..

b) Phan bé theo dia ly va thoi gian

Nhiém Ast dién hinh xay ra ¢ nhiéu noi trén toan thé gigi va chiém tur 2 dén
9% s truong hop TCC khong do vi khuan ¢ tré em [29]. Cac nghién ciu vé su luu
hanh Ast dién hinh duoc thuc hién ¢ nhiéu khu vuc khéc nhau. Ti 1é trung binh trén
toan thé gigi 1a 11% vai 7% va 23% sé ca ¢ ving thanh thi va viing sau ving xa. Ti
18 nhidm Ast thuong cao hon ¢ cac nude dang phat trién, mac di rat it truong hop bi
mAac vi rut ¢ tiéu vang Sahara Chau Phi. Ti I¢ nhiém Ast ¢ tré em bi TCC str dung k¥
thuat sang loc realtime- RT-PCR thoi gian thuc khoang 5% (dao dong tir 0 dén hon
20%) [29, 172].

Xu huéng giam ti 1& nhiém Ast dién hinh duong nhu da xay ra trong nhiing
nam gan day. Piéu nay dugc minh ching qua céc nghién ctiru dugc thuc hién trong
cling mot khu vuc, vi du: & Phap hoidc Nhat Ban. Ti 1é nhiém Ast vao nhitng nim
1980 1a 22%, trong khi nam 1990 1a 15% va 5% vao nhiitng nam 2000. Tuy nhién, ti
I& Ast dwong tinh & Trung Québc hoic Nam My ¢6 xu hudng ting 1én. Tuy nhién, do
c6 su khéc biét trong cac phuong phap chan doan va quan thé nghién ciru nén kho so
sanh két qua cac nghién ctu nay [29, 172].

¢) Phéan bé theo mua

Nghién ctru cho thay, Ast c6 dién gay bénh theo mua véi ti 1é nhiém cao hon
& cac ving on déi trong thoi tiét lanh va c6 sy sut giam dang ké & giai doan thoi tiét
am &p, Ast tiép tuc luu hanh quanh nim va ciing gay nhiém vao mua hé. Tinh chat
theo mua c6 thé do Ast on dinh tét hon ¢ nhiét d6 thap hon twong tu nhu tac nhan RV
va NV [29].

O cac khu vuc nhiét déi, ti 18 nhidm Ast c¢6 xu huéng xay ra vao mia mua.
Tuy nhién, mot sé nghién ctru da khong quan sat thidy mot dinh trong nim. Mot sé
chang Ast khéng dién hinh khdng thiy khac biét vé mua. Trong mot nghién cau,
nhiém Ast méi (MLB1, MLB2 va VA / HMO) duoc quan sat thiy trong thang 3, 4,
5, 7 va 11 [29].
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Bang 1.1. Ti 1& lwu hanh vi rat Astro trén thé giéi [29]

Québc gia va khu vure (giai doan[Tudi Ti 1€ lwvu hanhPhwong pha|
nghién cvru) (%) phat hién
Nam Phi
Ai Cap (nbng thdn, 1995-1998) 2 26,7 EIA
Tunisia (thanh thi and néng thén 5 6,0 EIA
2003-2005)
Sub-Saharan Africa
Botswana (thanh thi, 2001-2002) 5 2,7 EIA
Kenya (thanh thi and néng thén 5 5,3 EIA
1999-2005)
Ghana (thanh thi, 2005-2006) 12 4,8 RT-PCR
Chau A
Thai Lan (thanh thi, 1985-1987) 5 8,6 EIA
Nhat Ban (thanh thi and nongl Tre <10 18 EIA
thon 1982-1992) tuoi
Trung Qudc (thanh thi va néng 5 5,5 EIA va RT-
thon, 1998-2005) PCR
Viét Nam (thanh thi, 2005-2006) 3 13,9 RT-PCR
An Do (thanh thi, 2004-2008) 8 tudi, 3,1 RT-PCR
nguoi lon
Nhat Ban (thanh thi 2008-2009) | Tt ca 1,7 RT-PCR
Bic My
Mexico (ndng thén, 1992—-1995) 3 61 EIA va RT-
PCR
USA (thanh thi, 1993-1994) 3 20 EIA
USA (thanh thi, 1996-1997) Tatca 6,9 EIA
Trung My
Guatemala (nbng thon, 1987- 3 38,6 EIA
1989)
Nam My
Chile (thanh thi, 1985-1987; 1993 3 23,5 EIA
1995)
Brazil (thanh thi, 1990-1992) 2 5,8 EIA va RT-
PCR
Argentina (thanh thi, 1995-1998) 3 3,7 EIA va RT-
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Quoc gia va khu vue (giai doanTudi Ti I¢ lwvu hanhPhwong phaj
nghién cvru) (%) phét hién
PCR
Colombia va Venezuela (thanh 5 5,0 EIA
thi, 1997-1999)
Chau Au
Phéap (thanh thi, 1995-1998) 3 6,0 EIA
Tay Ban Nha (thanh thi, 1997 <5 4,9 RT-PCR
2000)
Italy (thanh thi, 1999-2000) 2 3,1 EIA
buc (thanh thi, 2000) Tatca 1,2 EIA
Phép (thanh thi, 2007) 5 1,8 EIA
Chau Uc
Uc (thanh thi, 1995) 5 4,2 Northern
(ARN) dot blot

1.4.2.5.  Pdc diém di truyén caa vi rat Ast

Khi sao chép RdRp 15i xay ra, dan dén su tai to hop giita cac doan gen méa hoa
viing cau trdc va phi cau trac, do vi rat 1ay sang cac loai vat cha khac nhau cang 1am
tang tinh da dang va su phuc tap doi véi viée xac dinh cac chung Ast & mac phan tu.
Nhin chung, HAstV-1 14 ching duoc phan lap thuong xuyén nhat trén toan thé gioi.
Tuy nhién, c6 trudng hop ngoai 1é nhu & Mexico, HAstV-2 dugc béo céo 1a phé bién
nhat. Khdng thé xac dinh rd chimg nao thuong gap thir hai tly thudc vao tiing ving
dia ly. Tré van c6 thé bi nhidm vi rat khac ching. Mot nghién ciru dd quan st thay
hau hét tré dudi 2 tudi bi nhidm HAstV-1 va HAstV-3 trong khi tré trén 4 tudi bi mac
HASstV-4. Do d6 c6 thé khang dinh khdng c bao vé chéo gitra cac chung vi rat khac
nhau [29, 172].

1.4.3. Virut Sapo

Vi rat Sapo gay TCC ¢ nguoi va dong vat. Chung thude chi Sapovirus trong
ho Caliciviridae. Chung 1ay nhiém va gay ra bénh & ngudi & moi ltra tudi, ca & trudng
hop nhiém 1¢ té va su bung phat dich. Cac triéu ching 1am sang ctia Sav gy TCC
tuong tu nhu bi nhiém NV. Vi rat Sapo c¢6 kha ning truyén nhiém cao va dé& 1ay lan
& nhitng noi c6 lién hé mat thiét voi nhau nhu trong trudng hoc, trung tim giir tré, co

s& cham soc dai han.
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1.4.3.1. Hinh thai, cau tric

Vi rut Sapo 1a vi rat ARN s¢1 don duong khong ¢ vo boc. Hat virion cua Sav
chtra 1 protein cdu trac véi cdu trac ddi xing 20 mit. Bd gen cua Sav 6 kich thude
tir 7,1 dén 7,7 kb voi dau 3’ 1a dudi PolyA. Bo gen ctia Sav chtra hai khung doc mé
(ORF 1 va2). ORF 1 mi hoa 1 polyprotein dai, dé tao ra it nhat 6 protein phi ciu trirc
(NS1, NS2, NS3, NS4, NS5, va NS6-NS7) va mét protein ciu trac (VP1). ORF2 ma
hod protein cau trac VP2 [124].

EiG G LA /A ESG EfG
13 L i L L ¥ L i GRS
. M53 . M55 M56-N5T | raxl
N2l NaZ MTPasa Nxt g Protease-RdRp il VP2 — polyA
""Flﬁau 25633 Zdlaa 742z |114aa fifiaa 559a4
GAPGIGKT KGKTE | GDCG B2 s
DRF1 DDEYDE ORF2
HVE :
(1-13aa) M (44-2B3aa) CVR (2386-1412a)  Ci442-5612a)
oy —
- - MEG[:
Putative N57 (RdRp] domain : WP
1566 nt (522 aal E 1686 N1 (561 aa)
3510 3
3.‘:13 ﬂ'l-.'-‘".l -l'-i-5-1- dﬁ-l':l 46-6-1 5175 5175 5-5-:".?‘ I':ﬂ:f'-' HREE
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BedRp-VP1 junction region | I
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5074 5aT6

Hinh 1.6. So' d c4u triic ciia genome vi rit Sapo [124]

1.4.3.2. Phan logi vi rut Sapo

Uy ban Québc té vé phan loai vi rat (ICTV) da phan loai Sav thudc chi
Sapovirus trong ho Caliciviridae, duoc chia thanh cac nhém gen hoic kiéu gen it nhat
phai dira vao toan bé trinh ty ving VP1. Viéc phan loai di truyén cua Sav dua vao
trinh te VP1 (trinh tuy gen va acid amin) duoc su dung rong réi boi vi ving nay da
dang hon so véi ving RARp Vva trinh tu VP1 twong quan véi kiéu hinh vi rut (tac la
tinh khang nguyén). C6 5 nhom gen (GI dén GV) dugc cong nhan va gan day di co
9 nhoém b sung (GVI dén GXIV) [125, 146].

Pén nay, Sav gdy bénh ¢ ngudi di dugc phan loai thanh 4 nhém gen (Gl, GlI,
GIV va GV). Trong d6, mdi nhom gen GI va GII ¢6 thé duoc chia thanh 7 kiéu gen
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(tir GL.1 d&én GL7 va tir GIL.1 dén GIL.7). GIV chi ¢6 1 ching (GIV.1) va GV duoc
chia lam 2 chung (GV.1 va GV.2) [124].

1.4.3.3. Cdc phwong phdp phat hi¢n vi rut Sapo

Phwong phdp soi trén kinh hién vi dién tir (EM): Sav c6 dic diém hinh thai
khac cac vi rat gdy TCC khac do c6 theo hinh thai bé mat dién hinh "Sao ctia David"
khi quan sat bang kinh hién vi dién tir. Nhung phuong phap ndy c6 d6 nhay thap so
véi phuong phap phat hién acid nucleic [124].

Phuwong phap phat hién khang nguyén: Cac xét nghiém ELISA da dugc phat
trién dé phat hién cac khang nguyén Sav ctia ngudi va da duoc str dung dé phat hién
Sav tlr cac mau 1am sang [69]. Tuy nhién, cac xét nghiém nay 1a khong duoc sir dung
rong rdi dé chan doan do khé phat hién cac chung Sav khac nhau, d6 nhay thap so voi

cac phuong phap phat hién acid nucleic va chua ¢ san pham thuong mai [124].

Cac phwong phap phat hién acid Nucleic: Phuong phap RT-PCR va realtime
RT-PCR d trg thanh mot phuong phap chil yéu va thuong quy dé phat hién cac ving
bao t6n trong ving RdRp ciia Sav (vi du, p290 va p289) [123]. Phuong phéap nay
cling c6 thé ap dung vai cac vi it gay viém da day khac (NV, RV, va Ast) [27, 167].
B6 mdi sir dung c6 trinh tu tuong dbi giéng nhau, dic biét 1a bé mdi lién quan dén
RARp-VP1. K§ thuat PCR hay RT-PCR da mdi s& tao ra cic san pham khac nhau
dugc phan biét bang dién di gel agarose. Phuong phap Realtime RT-PCR, Realtime
PCR hoic k¥ thuat Luminex duoc str dung dé phat hién Sav ¢ ngudi cung véi cc vi

rat gy viém da day khac [97].

Phuong phap phat hién acid nucleic nhay hon EM hodac ELISA. Str dung vung
chic nang RARp-VP1 1a dich gitip phat hién Ast véi ti 1¢ cao nhat va dugc lya chon
dau tién dé sang loc Sav tir cac bénh pham 1dm sang. Phuong phap RT-PCR nhan ban
viing VP1 thudng duoc sir dung hon vi cac san pham c6 thé dugc giai trinh ty dé xac
dinh kiéu gen déng tin cy [80]. Hién nay, c6 1 s6 cip mdi dd ching minh c6 kha

nang phét hién tat cac nhém gen cua Sav ngudi.
1.4.3.4. Dich té hoc bénh tiéu chdy cdp do vi rat Sapo

a) Phan bé theo mua va nhdm tugi

Céc dot bung phat TCC do Sav xay ra quanh nim & moi ltra tudi. Téng hop
két qua cta 45 cbng trinh nghién ctu tir 19 nuéc cdng bd trén PubMed and
ScienceDirect tir nam 2004 — 2017, ¢6 6/42 nghién ctru bao cao Sav c6 tinh chat luu
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hanh theo mia, 16/42 nghién ctru béo co thoi gian phat hién khong gidng nhau giira
cc nam va 2/42 cac nghién ctru két luan Sav duoc phét hién trong sudt nam [105].
Vi rt Sapo duoc phét hién cha yéu vao mua lanh trong sé cac truong hop bi TCC 1é
té, mac du cac dinh theo mua kh&c nhau gitra cac nam ciing c6 da duoc bao céo.
Nhiém Sav xay ra nhiéu hon & tré nho hon & tré 16n hon va ngudi 16n [97].

Dit liéu tong hop tir 106 bai bao tir 35 qudc gia tir 1990-2019, ti 1¢ lvu hanh
Sav ¢ tré em TCC < 5 tudi 1a 3,4% (95%CI: 2,8—4,1%) [48]. Pong nhiém giira Sav
va nhiéu loai vi rat dudng rudt nhu: NV, RV, Ast, vi rit Adeno... ciing d3 dugc béo
c4o trong cac dot dich TCC. Pong nhiém céac ching Sav khac nhau (giira cac nhom

gen khac nhau /kiéu gen) ciing duoc xac dinh tir mot sé vu dich TCC [124].

b) Phan bé theo dia ly va thoi gian

Mot bao céo tong hop cac dir liéu tir 45 nghién ctru cng bo trén PubMed and
ScienceDirect tir nam 2004 dén 2017 hién c6 vé viéc phat hién Sav ¢ tré bi TCC tir
19 nuéc LICs va MICs cho biét ti 1& hién nhiém Sav 1a 6,5% (0,2% to 39%). C6 su
khac biét rd rang vé ti 18 nhiém cac nudc LICs (10,40%) va MICs (5,86%) [105]. Ti
1€ phat hién Sav ¢ tré em & mot s6 nuéc Chau Phi dugc ghi nhan véi ti 1€ mic bénh
khéc nhau: ¢ Tunisia (0,8%), Burkina Faso (18%, 10,3%), va Nam Phi (4,1%, 7,7%)
[105].

Tong hop két qua nghién ctu tir 1 s6 nude giai doan 1979-2014, ti 1& nhiém
Sav dao dong trong khoang tir 2,2% 1én 12,7%, trong d6 8 nghién ctru Sav dang thi
hai trong s6 4 tac nhan vi rut chinh gy TCC 1¢é té [124].
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Bang 1.2. Ti 1é dwong tinh véi vi rat Sapo & bénh nhan bi tiéu chay cap [124]

Nuwoc Thoi gian| Tubi Ti 1€ Sav (+),%| Phuong phap Kiéu gen Ti l¢ dwong tinh véi cac vi rat
nghién (nam) (so ca duwong| phathi¢n khéac (%0)
cu tinh/tong so)
Kenya 1991-1994 2,2 (32/1431) ELISA Khéng co Khéng co
Phan Lan | 1993-1995 9,3 (72/775) Nested RT-|Khéng co RV, 23,0: NV, 20,2; Ast, 8,8; Adv,
PCR® 6,3
Anh 1993-1996 |[Tat ca 3,8 (92/2422) RT-PCRP Khoéng cé NV, 36,0; RV, 31,3
Ha Lan 1998-1999 | Tat ca 6,3 (43/687) RT-PCR" Khoéng cé NV, 16,1; RV, 7,3; Adv, 3,8; Ast,
2,0
Nhat Ban |1998-2005 |Tatca 9,3 (195/2100) Nested RT-PCRCGI, GIl, GIV,|NA
GV
Nhat Ban |2002-2007 |Tatca 12,7 (81/639) RT-PCR¢ Gl, GlIl, GIV,NV, 40,7; RV, 7,7, Adv, 3,0;
GV enterovirus, 2,0;
Ast, 1,4
Nhat Ban | 2002-2009 | 15 3,7 (146/3895) RT-PCR® Gl, GlI, GIV |[Khéng cé
Pan Mach | 2005-2007 | 3 8,8 (97/1104) qRT-PCRf Gl, Gll, GV  |[Khéng cé
Anh 2006-2007 | 5 12,7 (74/583) RT-PCRP Khoéng c6 NV, 24,5; RV, 19,0
My 2008-2009 5,4 (42/782) qRT-PCR' Khéng c6 NV, 21,4; RV, 18,0; Adv, 11,8;
Ast, 4,9
Anh 2008-2009 | Tat ca 8,8 (77/874) qRT-PCR' Khéng co NV, 12,4; RV, 7,3; Adv, 3,4; Ast,
2,5
Canada 2008-2009 | Tat ca 4,2 (107/2486) qRT-PCRf Khoéng cé NV, 17,6; RV,
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Nwéc Thoi gian| Tuoi Ti 1@ Sav (+),%| Phwong phap| Kiéu gen Ti ¢ dwong tinh véi cac vi rat
nghién (nam) (s ca dwong| phat hién khéc (%0)
curu tinh/tong so)
Brazil 2012- 2014 | Tatca 3,5% (12/341) Quantitative Gl.1 phé bién,| Khdng c6
real-time Gl.2,
PCR (qPCR) Gl.6, Gll.1,
GV.1
Nam Phi 2009-2013 | Tatca 7,7% (238/3103) | Real-time Khong c6 Khong cé
PCR
Trung Quéc| 2014 -| Tatca 2,2% (9/412) RT-PCR Khéng co6 2/412 cac chung Sav, 1/412
2015 Salmonella,
1/412 Salmonella sp + AdV
Thai Lan | 2006-2008 | Tatca 1,1% (1141) RT-PCR Khéng cé 2 mau dong nhiém NV-GII

a Lan 1, Sapp36 / SLV-r-c; ldn hai, S1, S2, S3-Sapp-rc
b SR80-JV33
¢Lan 1, F11/RI hodc F13,14, R13,14; lan 2, F21 / R2 hodc F22 / R2.

dSaV1F, -1,2,4F, -5F, -1245R

¢ SLV5317-5749

fSaV1F, -1,2,4F, -5F, -1245R va SaV124TP, SaV5TP

9 Cac nhom gen dwoc xac dinh dva trén mot phcfn trinh tw vung VPI.
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1.4.35. Bdc diém di truyén cria Sav

Sy luu hanh phd bién cac ching Sav vé di truyén twong ty ¢ nhiéu quéc gia &
Chau Au va sy thay doi linh dong cua cac kiéu gen va nhém gen theo thoi gian & cac
bénh nhan TCC séng cung 1 vung dia Iy & Nhat Ban da dugc bao cao. GIV.1 duoc
phat hién phd bién tai Nhat Ban, Canada, M§ va chiu Au vao khoang niam 2007. Sy
thay d6i linh dong ctia cac nhoém gen Sav da dugc phat hién nim 2007 qua Mang ludi
phong thi nghiém chan doan quéc gia & Nhat Ban. Pay 1a mot xu hudng khéc biét so
v6i NV chi ¢6 kiéu gen GIL4 chiém uu thé trong thap nién trudc ¢ Nhat Ban va ¢
nhiéu qudc gia khac. Cac nghién ciru gan day tir chdu Au cho biét sy thay doi di

truyén theo thoi gian trong ving VP1 cta ching G1.2 cua Sav [124].

Trong sb cac kiéu gen Sav luu hanh & cac nude LICS va MICs tir 2004 dén
2017, GL.1 va GI.2 duoc coi 1a kiéu gen chiém wu thé (chiém 90%), tiép theo 1a GIL1,
Gll.2, GII.3, va Gll.4 [105, 124].

1.5.  Pic diém chung cia cac dia diém tham gia nghién ciu

Hai tinh Nam Dinh va Thira Thién Hué duoc lua chon dé trién khai thi diém
viéc cho udng vic xin & quy mo pilot cho nghién ctru ny dwa trén kinh nghiém trong
giam sét tiéu chay, nhat 1a cac du 4n giam sat tiéu chay thuc hién trong nhitng nim
gén day. Cac huyén thudc 2 tinh trén dugc lya chon dé trién khai uéng vic xin va

giam sat co cac dic diém dam bao duogc cac yéu cau cua nghién cuu, do la:

1) Céc huyén c6 so0 tré mdi sinh hang nam cao nhat trong tinh, do d6 dam bao so

luong tré can thiét cho danh gia;

2) Trung tAm y té du phong huyén va cac tram y té té xa c6 du ning lyc va da can

b0, duogc tap huan thuong xuyén vé ching ngtra dé trién khai uéng vac xin;

3) Bénh vién huyén c6 khoa nhi tip trung phan 16n tré thudc khu vuc, han ché

kha ndng mat theo doi tré udng vac xin cd tri€u chiing tiéu chay cap.

Tai Tinh Nam Dinh, cac bénh vién thudc cac vung lan can huyén Hai Hau,
Truc Ninh, Xuan Truong, Giao Thuy phuc vu nguoi dan tai nhitng dia phuong nay.
Bdn quan/huyén nay c6 dan s6 882.600, trong d6 ¢6 15.700 tré em <1 tudi. Bénh vién
Trung wong Hué 12 mot bénh vién chiam soc tuyén khu vuc véi 13 phong ban va 260
giudng bénh. Bénh vién phuc vu tit ca cic cu dan Thira Thién Hué va mét s6 tinh 1an
can. Hai bénh vién cip huyén ndm ¢ huyén Huong Tra va Phii Vang phuc vu cac khu

vuc dan cu twong Gmg. Hai huyén nay c6 dan s6 272.700, bao gdm 5600 tré em <1
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tudi. D& liéu duoc tim kiém trén website ctia Téng Cuc Théng ké
(https://www.gso.gov.vn/dan-so/, nam 2014-2015).
Bang 1.3. Cac huyén dwoc trién khai udng vic xin Rotavin-M1

STT | Quan/Huyén Tinh/Thanh phé | S6 sinh/nim
1 Xuan Truong (1 thi tran +19 x4) Tinh Nam Dinh 2942
2 Hai Hau (3 thi trdn +32 x3) Tinh Nam DPinh 5648
3 Truc Ninh (2 thi tran +19 xa) Tinh Nam DPinh 3320
4 Giao Thuy (22 xa) Tinh Nam DPinh 3786
5 Huong Tra (16 x3) Thira Thién Hué | 2181
6 Phi Vang (20 x&) Thira Thién Hué | 3380

Bén canh d6 ddi ngii cac bac si, cac nha khoa hoc vé y té cong dong, cic nha
dich t& hoc, quan 1y dir liéu, khoa hoc xa hoi va xac xuat thong ké lam viéc tai trung
tam YTDP Tinh Nam Dinh va Thira Thién Hué c6 rat nhiéu kinh nghiém trong céc
nghién ciru diéu tra trén dién rong vé nhiéu bénh truyén nhiém va phu trach céac
chuong trinh TCMR.

Céc dir liéu giam sat TCC do RV thu thap tir 12/2012 dén 3/2015 tai Bénh vién
da khoa Tinh Nam Dinh cho thiy ¢6 1005 truong hop TCC vdi ti 18 xét nghiém duong
tinh v6i RV 13 40%. Mot danh gia cac dir liéu giam sat TCC do RV tién hanh tir thang
1/2014 dén thang 1/2015 tai Bénh vién Trung wong Hué dua ra két qua trong s6 900
truong hop TCC c6 58% xét nghiém duong tinh véi RV. Tir 2013-2015 kiéu gen luu
hanh tai Hué cho thdy chung RV G1P[8] (giéng véi chung trong véc xin phong TCC
do Rotavin-M1 va Rotarix) van 1a ching chiém wu thé, chiém 80% chung luu hanh.
Hai dia diém nghién ctru ¢6 dac diém nhidm vi rat trong nam khéc nhau: ti 1¢ nhiém
vi 1t cao & nhimng thang mua déng tai mién Bic (Nam Dinh), trong khi d6 ti 1é cao
va twong duong quanh nim & mién Trung (Thira Thién Hué). S4 liéu nay do Dy an
hop tac gitra Vién Vé sinh dich t& TW va Dai hoc tong hop Nagasaki, Nhat Ban cung
cap. Do vdy, cac dia diém nghién ctru nay hoan toan dap tmg duogc yéu cau thiét ké

nghién ctru trong luan an.


https://www.gso.gov.vn/dan-so/
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CHUONG 2 - PHUONG PHAP NGHIEN CUU
2.1. Déi twong, thai gian, dia diém nghién ciru

2.1.1. Péi twong nghién ciru
Tré em tiéu chay cip dudi 5 tudi tham gia chuong trinh giam sat TCC.

2.1.1. Thei gian va dia diém nghién citu

Giam sat tiéu chay cap

RIS Trién khai uong
12/2016-11/2017 Rotavin-M1

12/2017-11/2020

Sau uong

12/2020-5/2021

Hinh 2.1. Thoi gian trién khai cac hoat dong nghién ciru

Tir 12/2017 dén 5/2021 @), thue hién giam sat TCC chu dong ¢ bénh vién sau:

- Nam binh: bénh vién Da khoa huyén Hai Hau, Giao Thuy, Xuan Truong, Truc

Ninh;

- Hué: 2 bénh vién huyén Huong Tra, Phii Vang va bénh vién Trung wong Hué

(bénh vién Trung Uong Hué tham gia chi tham gia dén thang 10/2018).

(*)S6 liéu, théng tin vé ca TCC va mau bénh pham tir 12/2016 dén 11/2017 (truéc

uong vac xin) diroc Dir &n “Pdnh gid hiéu qud ciia vic xin phong tiéu chay do vi

rit Rota & tré em tai Viét Nam” thuc hién, luu trit va hé tror cung cdp cho nghién

curu sinh).

Tir 12/2017 dén hét thang 11/2020, trién khai uéng vic xin Rotavin-M1 cling
Vi c&c vic xin khéac trong chuong trinh TCMR & 6 huyén (Hai Hau, Truc Ninh, Xuan
Truong va Giao Thuy (Nam Dinh) va Huong Tra, Phl Vang (Hué) voi sé luong

16.000-19.000 tré/nam.

Céac mau thu tir 12/2016 dén 6/2021 duoc bao quan va xét nghiém tai phong
Nghién ctru phat trién vic xin va sinh pham, Trung tdm Nghién ciu y sinh, Vién Vé

sinh dich té Trung Uong.
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Hinh 2.2. Cac dia diém thu thip miu nghién ciru tai Viét Nam

Ch thich: 3% /4 cac dia diém thu thdp mau phan. Cdc huyén (in mau ddm) va
bénh vién (chit thdp) trong giam sat TCC

2.2. Phwong phap nghién ciru
2.2.1. Thiét ké nghién ciru

- Nghién cru can thiép cong dong tu d6i chimg trude va sau can thiép dé danh
gia tac dong cua vic xin dén ti 16 nhidm va dic diém luu hanh RV va céc vi
rat gady TCC khac (muc tiéu 1A, 1B va 2).

- Nghién ctu bénh-ching TNC (véi ca chiing xét nghiém am tinh- Test
Negative Control) dé danh gia hidu qua cia vac xin Rotavin-M1 (muc tiéu
1C).
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2.2.2. Phwong phdp \wa chon déi twong

2.2.2.1 Lwa chon déi tuwong dé danh gid tic dong Rotavin-M1 dén ti 1¢ nhiém va dac
diém kiéu gen cua vi rat Rota ¢ tré em tiéu chay cdp dudi 5 tudi (muc tiéu 1A,
1B)

Toan b tré tham gia chwong trinh giam sat TCC tir 12/2016-5/2021 dwoc tuyén
chon thoa mén tiéu chuan lya chon va khdng vi pham céc tiéu chuan loai trir nhu sau:

e Tiéu chudn lia chon:

Nhap vién va diéu tri tai bénh vién tham gia giam sat;

Tré dudi 5 tudi bao gom tré tir 0 dén 4 tudi 11 thang va 29 ngay;

Diéu tri TCC bao gom tré truyén dich va theo ddi tai phong cip ciru hoic phai
nhap vién do TCC,;

TCC bao gdm di ngoai 3 1an hoic nhiéu hon trong vong 24h véi phan long,
nudc trong thoi gian dudi 14 ngay trude khi nhap vién;

Gia dinh chap thuan tham gia nghién ctu.

e Tiéu chudn logi trer:

Tré trén 5 tudi (>60 thang);

Di nhap vién vao bénh vién khac >24h, sau d6 chuyén sang bénh vién nay;
Tiéu chay kéo dai (14 ngay hoac dai hon) hoac c6 mau trong phan;

Nhap vién do céc triéu ching khac khong phai do tiéu chay;

Gia dinh khong chap thuan tham gia nghién ctu.

2.2.2.2Lya chon doi twong tham gia danh gid hiéu qud vdc xin Rotavin-M1 bang thiét
ké nghién cizu bénh-chizng TNC (muc tiéu 1C)

Ca bénh: trée TCC nhap vién cé xét nghiém duong tinh véi RV;

Ca ching (ca chitng xét nghiém am tinh - test-negative control): tré nhap vién do
TCC va c6 két qua xét nghiém am tinh véi RV.

Péi tugng duoc tuyén chon thoa man tiéu chuan lya chon va khéng vi pham

cac tiéu chuan loai trir nhu sau:

Tiéu chuan lwa chon:
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Tré bi dudi 5 tudi, nhap vién do TCC, thoa man cac tiéu chuan lva chon va
loai trir khi tham gia chuong trinh giam sat TCC tai cac dia diém nghién ctu;
Tré & d6 tudi udng vac xin;

Nhap vién do TCC

Xéc dinh rd tinh trang ubng vic xin Rotavin-M1

Tiéu chuan logi trir:

1.
2.
3.
4.

Khong dat tiéu chi tham gia giam sat TCC

Nhap vién trudc thoi diém vic xin dua vao sir dung
Khong thudc lta tudi udng vac xin Rotavin-M1

Khong xac dinh r6 tinh trang ung vac xin Rotavin-M1

Lueu y: tré duwoc coi la da uong vac xin Rotavin-M1 néu tré da nhdn duwoc it nhat mgt
liéu vac xin trong it nhat 14 ngay trueéc khi khéi phat bénh TCC.

2.2.2.3Lwra chon déi twong dé danh gid tic dong Rotavin-M1 dén ti 1é nhiém va dac
diém kiéu gen cua vi rat Noro, Astro va Sapo ¢ tré em tiéu chdy cdp duwéi 5 tudi
(muc tiéu 2)

Déi tuong 1a nhitng tré TCC duoc lva chon ngau nhién tir c4c tré tham gia

chuong trinh giam sat TCC tir 12/2016-11/2020, da thoa mén tiéu chuan lya chon va
khéng vi pham cac tiéu chuan loai trir nhu myc 2.3.1.

2.2.3.
2.2.3.1.

2.2.3.2.

Cé mdu cho nghién cizu

Cé Mau dé danh gid tdc djng cua vdc xin Rotavin-M1 dén ti 1é nhiém RV (muc
tiéu 1A)

Toan bo s tré <5 tudi mac TCC nhap vién tai dé phan tich giai doan trudc va
sau udng viac xin (N=7228);

Cé Mdu dé danh gid tac dong cua vac xin Rotavin-M1 dén ti 1é nhiém va ddac
diém kiéu gen cia RV (muc tiéu 1B)

Giai doan trudc ubng vac xin can tdi thiéu >100 mau/nim cho mdi diém giam
sat theo quy dinh cia TCYTTG [176]

Céac nam sau udng phan tich toan bo mau RV duong tinh néu khoéng da 100
mau duong tinh véi RV,
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2.2.3.3. C& Mdu ddnh gid hiéu qud cua vdc xin Rotavin-M1 (muc tiéu 1C)

Tinh toan ¢& mau duya trén hiéu qua vic xin 60-80% (twrong duwong hiéu qua
clia cac vic xin & cac nude c0 ti 18 tir vong & tré em cao v6i Rotarix 1 58% (95% Cl:
51 — 65%) [82] va két qua hiéu luc cua vic xin RotaTeq ¢ Viét Nam 1a 64% [187]
(72,5%). Lya chon ti 1& ca bénh: ca ching = 1:2 hodc 1:3 (dé dam bao chinh xac cao
khi danh gia hiéu qua theo huéng dan caa TCYTTG [176]) . Lua chon do tin cay
95%, luc mau 80%, Sir dung phﬁn mém WINPEPI, chuong trinh COMPARE?2,
(version 3.85 co san trén trang http://www.brixtonhealth.com/) va theo huéng dan
cia TCYTTG [176], két qua tinh todn c¢& mau cua ca bénh tdi thiéu vaoi do bao phu
VAc xin tir 20-90% duoc thé hién & bang 2.1.

Tur bang 2.1., néu do bao phu & 70%, hiéu qua véc xin 60%, ti 1& ca bénh: ca
ching = 1:2 thi can t6i thiéu 167 ca bénh va 334 ca chimg.
Bang 2.1. Yéu cAu ¢& miu ciia cac ca bénh cho phép danh gia hiéu qua vic xin

v6i céc ti 1é bao phii du kién khac nhau va céc ti 1é ca bénh: ca chirng khac nhau

[176]

U'éc tinh d9 bao S6 ca bénh cén thu dwoc véi gia tri hiéu qua wée tinh
phii ciia vic xin (95% CI)
trong quén thé VE = 80% VE = 70% VE = 60%
nghién ciru (%) | (9504 CI: 60-90%) | (95% CI: 48- 83%) | (95% ClI: 37- 75%)
Tilé ca TCC do RV — ca TCC khong do RV ddi chimng = 1:2
90 101 162 243
80 77 103 148
70 66 91 167
60 79 98 126
50 99 117 143
40 132 150 175
30 196 209 235
20 302 326 354
Tilé ca TCC do RV — ca TCC khong do RV d6i chimg = 1:3
90 79 131 203
80 77 87 126
70 60 81 110



http://www.brixtonhealth.com/
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U'6c tinh d) bao | S6 ca bénh cin thu dugc véi gia tri hi¢u qua wéc tinh
phi ciia Yz‘ic xin (95% CI)
trong quan thé VE = 80% VE = 70% VE = 60%
nghién ciru (%) | (9505 CI: 60-90%) | (95% CI: 48- 83%) | (95% Cl: 37- 75%)
60 75 90 113
50 98 111 131
40 131 143 161
30 191 200 220
20 300 310 339

2.2.3.4. Cé mau cho nghién ciu ti 16 luw hanh NV, Ast va Sav (muc tiéu 2)

bé tinh cd mau cho nghién ctru can thiép, st dung cong thirc tinh ¢& mau:

(2120 2B -D) +2, BOA-B) *B,(-F;))
(Pl - B )2

Trong d6: P = ( P1 + P2 )/2 v6i P1, P2 1a ti 1€ trudc va sau can thiép, Z 1-a2
=1,96 (v6i o = 0,05), z 1.5 =0,84 (v6i B = 0,20 hay lyc miu = 0,80). Udc tinh ty 16
nhiém RV, NV trudc ubng (P1) dua trén cac nghién ctru tong hop trén thé gidi twong
g 1 38%, 15% [23, 96, 107]; ti 1& nhiém NV sau udng véc xin (P2) 1a 23%, 22%
[67] nén c& mAu t6i thiéu 1a 147 va 482. C& miu giai doan trudc uéng vic xin (N=519)

n:

va sau udng vic xin (N=1148) dat yéu cau khi so sanh ti 1¢ nhiém RV, NV trudc va

sau udng vac xin Rotavin-M1.

Ti 1é phat hién Ast, Sav trong mot s6 nghién ctru & Viét Nam kha thap va dao
dong 0,6-13,9% (v6i Ast) va 0,8-1,4% (v6i Sav). Mot nghién ctru tong hop ti 16 nhiém
Ast va Sav trén thé gidi 1an luot 13 4,5% [172] va 4,4% [48]. va anh hudng cua viée
vac xin phong tiéu chay do RV véi dén ti 1¢ nhiém Ast va Sav & nhiéu nude c6 nhicu
mirc do khic nhau nén rat khé dé udc tinh ti 1& cac tic nhan niy sau udng. Nghién
ctru ndy budc dau khao sat ti 1& luu hanh Ast va Sav gy TCC & tré em trudc va sau
ubng vic xin Rotavin nén chiing t6i sir dung cong thirc thong ké cua Fisher dé tinh

c0 mau:
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Ty 18 hién méc (P) trong cac nghién ciru trudc day trén thé gidi véi Ast 13 4,5%
[172], voi Sav 1a 4,4% [48]. Po léch chuan (Z) v6i khoang tin cdy 95% 1a 1,96. Bé
phat hién voi do chinh xac (d) 1a 2% dbi voi nhitng tac nhan khac c6 ty 16 mic bénh
dudi 10%. Tinh toan can it nhat 413, 404 mau dé phan tich ti 1 nhiém cia Ast va

Sav. Do vay, ¢ mau giai doan trudc uong vac xin (N=519) va sau uong vac xin

(N=1148) dat yéu cau dé xac dinh ti 18 nhiém cua Ast va Sav trudc va sau udng vac

Xin.

2.2.4. Bién sé nghién ciu

—  Muc tiéu 1A: Xac dinh ti 18 nhiém RV ¢ tré em TCC dudi 5 tudi truée va sau
udng vic xin Rotavin-M1 tai Nam Binh va Hué:

(@)

S6 ca TCC nhap vién: tong sd, so sanh theo giéi tinh, mic d6 1am sang,
tudi trung vi, do tudi, dia diém... giai doan trudc va sau udng;

S6 ca duong tinh va ti 1 dwong tinh véi: tong s, so sanh theo gigi tinh,
murc d6 1am sang, tudi, mua (hang thang), theo thai gian, theo diém nghién
ctru, theo do tudi... giai doan trudc va sau udng;

Muc dg 1am sang cua bénh TCC dugc phan loai dua trén thang diém
Vesikari 20 diém thanh theo murc nhe dén trung binh (diém Vesikari: <
10 diém), ning (diém Vesikari: 11-14) dén rt ning (diém Vesikari: >14
diém) [95, 141]. Cach tinh diém Vesikari chi tiét theo phu luc 04.

Ti 1& bao phu vic xin trong quan thé dugc udc tinh bang sb tré em trong
d6 tudi udng vic xin da nhap vién vi TCC khong do RV (nhém ddi
chirng).

Do giam ti 1¢ RV duong tinh- RR (Risk Reduction) theo nam véi khoang
tin cay (95% CI) st dung cong thirc: (1-ti 1€ rii ro) * 100, voi ti 1¢ rui ro
(risk ratio) dugc so sanh dugc gitra ti 1¢ ca RV duong gitra giai doan trudc

va sau khi gigi thi€u vac xin.

— Muc tiéu 1B: Xac dinh dic diém kiéu gen cua RV & tré em TCC duéi 5 tudi
trdc va sau udng vac xin Rotavin-M1 tai Nam Dinh va Hué:

@)

@)

S6 ca va ti 18 phan bé chiang thudc kiéu gen G, P va két hop GP: tong so,
theo thoi gian, theo diém nghién ciu. .. giai doan trudc va sau udng;
Phéan loai c&c nhanh cua chung RV G1P[8] (gen VP4, VP7) va toan bd
gen cua chung G8P[8] va so sanh khac biét acid amin va Nucleotit vdi vi
rut vac xin va cac ching da luu hanh.
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— Muc tiéu 1C: Panh gia hiéu qua caa vic xin Rotavin-M1

o Hiéu qua vic xin: VE= (1-OR ) *100%, trong d6 OR=0dd ctia tré méc
TCC va xét nghiém dwong tinh véi RV duoc udng vic xin/Odd cua tré c6
xét nghiém am tinh véi RV duoc udng vic xin

o Hiéu qua bao vé dugc danh gia theo mirc d6 1am sang, dia diém, thoi gian,
d6 tudi, kiéu gen Ivu hanh pho bién. . ;

— Muc tiéu 2: Phat hién ti I& nhiém va dic diém luu hanh cua cac vi rit (NV, Ast,
Sav) ¢ tré em TCC dudi 5 tudi trude va sau udng vac xin Rotavin-M1 tai Nam
binh va Hué:

o S6 ca duong tinh va ti 1é duong tinh v&i NV, Ast, Sav (gdm ca don nhiém
va dong nhiém): tong s, so sanh theo gigi tinh, tudi trung vi, mia (hang
thang), theo nam, theo do tudi, lich sir udng vac xin...

o Tilé phan b cua céc tdc nhan gdy TCC (RV, NV, Ast, Sav don nhiém va
cac truong hop ddng nhidm) theo nim, theo dja diém, theo d tudi.

o Su phan bé cac nhém/kiéu gen NV, Ast, Sav: theo niam, theo diém nghién
cuu.

o Phan nhéanh cac kiéu gen ciia Ast va so sanh vai chung tham chiéu.

2.3.  Noi dung nghién cwu va ky thuat sir dung trong nghién ciru
2.3.1. Thu thdp da ligu nghién crru tir thang 12/2016-11/2017

Cac thong tin vé nhan khau hoc, triéu ching 1am sang, tinh trang udng vac xin
cia mdi ca TCC tham gia giam sat TCC duoc Dy &n “Péanh gia hiéu qua cua vic xin
phong tiéu chay do vi rat Rota & tré em tai Viét Nam” cung cap thong qua phiéu diéu
tra thong tin caa mdi tré. Tong so tré TCC nhap vién duéi 5 tudi trong thoi gian nay
la 2.312 tré.

Ngoai ra, mau bénh pham thu thap tir thang 12/2016-11/2017 cta cac tré TCC
dugc nhoém nghién ciu cua Dy &n bao quan va cung cap.

Cac noi dung nghién ciru & giai doan 12/2016-11/2017 (trudc ubng) va 12/2017-
5/2021 (sau udng) nhu: lya chon ddi twong, thu thap thdng tin, nhap du liu, lay va
bao quan mau bénh pham... dugc thyuc hién theo dung quy trinh dugc mé ta & muc
2.3.2. @& dam bao sy twong dong cua nghién ciu.
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2.3.2. Ngi dung nghién cieu (tir 12/2017-5/2021)
2.3.2.1. Tuyén chon doi trong tham gia nghién cizu
So db lya chon d6i twong tham gia nghién ciru nhu sau:

7228 ca TCC
gtir 12/201&5/20212 ‘

|

\

4566 (63%) tré >108 ngay tudi & thoi

598 1ré kNONJ | e
lay duge mé% diém tiém chling va 20 (0,3%) tré
- ‘ y tham gia trudc thoi diém tiém ching
6.626 mauxet | 2642 trd diing tud tiém chiing <108 ngay
nghiém RY tu) v tham ga s the démtém ching : =
il 601 (23%) tre dudi 6 thang tuoi
mau ngau nhien
I >100mauyhangnjmrlaymautoanbo: 1957,]21?4@? e b thoi diém nhép‘lién
‘ sbvsarsng b bu e dé xac dinh k|eugenGP
]
e | | s "
T 1201712200 0 Hué | ‘ re nong
: (tir 4/2017-3/2021) & Nam Binh | lgy dvge miu
Tir1/2017- 12/20200Hué i - :
—— ! i1934 tre thu duo'c mau
pp— r— l/\l l_, 11(0,6%) tré khong
162 mau & mau & G
Nam Dinh Hué 945 mau 401 miu dinh Y c0 két qua ELISA
dinh typ GP typ GP ) 1923 tré ¢6 két qua
ELISA
»| 21 (1%)tré khong biét tinh trang udng
 J 61 (3%) tré uding vac xin phong RV khéc
2 15 (0,8%) khéng cd thong tin ngay u
Myc tiéu 1A 1826 tré udng/khong udng 1091 bcog o ting Unngey g
Danh gia tf1& nhiém cda RV Muc tiéu 1B Rotavin-M2vd & d§ tusi thich
trdc va sau uéng Dénh gia dc diém kiéu gen horp udng 2 liéu véc xin
Rotavin-M1 cta RVtrude va sau udng ‘
Rotavin-M1

1251 (68%) tré udng Rotavin-M1 (2
liBu), 50 (2,7%) tré ubng 1 liBu v
525 (28,8%) khong udng (0 liéu)

'

Muyc tigu1c
Danh gia higu qua vac xin Rotavin-M1

Hinh 2.3. So d6 tém tit tuyén chon ddi twong di tiéu chuin dé danh gia tic dong
ciia vic xin Rotavin-M1 dén ti 1¢ nhiém RV (muc tiéu 1A) va dic diém kiéu gen

GP (muc ti¢u 1B) va danh gia hi¢u qua vic xin (muc tiéu 1C)
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7228 ca TCC
(tir 12/2016-4/2021)

598 tré khong | e 1

14y dwoc mau
6.626 mau Xét nghiém R’

Chon ngéu nhién
25-45% hang nam

1667 m3u xét nghiém |
NV, Ast, Sav
(tir 12/2016-12/2020)

¥

1401 méu phan tich anh
hwéng clia vac xin hang nam
(tir 4/2017-3/2021) & Nam Binh
Ttr 1/2017-12/2020 & Hué

!

947 mau & 454 mau
Nam Binh & Hué

I\I_,,J

Muc tiéu 2
Phan tich ti 1é nhiém va dic
diém lwu hanh cda cac vi
rut gy TCC khéc truéc va
sau udng Rotavin-M1

Hinh 2.4. So' @6 tuyén chon miu cho phat hién ti 1¢ nhiém va dic diém luu

hanh caa cac vi rut Noro, Astro va Sapo (muc tiéu 2)

% Tuyén chon doi twong tham gia danh gia tdc dong cua vac xin déen so ca va ti 1é

nhiém RV (muc tiéu 1A):

Sau khi tuyén chon va loai trir theo quy dinh, giai doan tir thang 12/2017-
5/2021 thu thap dugc 4.916 tré <5 tudi nhap vién;

Dé danh gia tac dong cua vic xin dén sb ca va ti 18 nhidm RV do TCC giai
doan trudc va sau udng vac xin Rotavin-M1, lua chon toan bo 7228 tré <5
tudi nhap vién do TCC tir thang 12/2016-5/2021, trong d6 co 6626 mAu
(92%) duoc xét nghiém RV tai cac bénh vién tai Nam Dinh va Hué dé phan
tich dic diém chung cua quan thé va ti 16 nhidm RV theo gii tinh, theo mua.
Lwa chon phan tich cac mau tir thang 4/2017 -3/2021®) & Nam Dinh (3762
mau) va tir thang 1/2017-12/2020 & Hué (1528 mau) dé phan tich thay ddi vé
s6 ca TTC do RV, ti 1¢ nhiém hang nidm theo cac bién s lién quan trudc va
sau udng vic xin Rotavin-M1.
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(*) Do ddc diém mia nhiém RV ¢ Nam Dinh Két thiic vao thiang 3 hang nam
nén nam truéc uong sé duoc tinh tir thang 4/2017-3/2018 mdc du, vdc xin
duoc sir dung tir thang 12/2017 nhung ti 1é bao phu véc xin Rotavin-M1 van
thdp tir thang I dén thang 3/2018 (<25%).

 Tuvén chon doi twong tham gia danh gia tac dong cua vac xin den dac diém kiéu

gen cua RV (muc tiéu 1A)

Lya chon ngau nhién tong sé 1657/2164 (76,6%) mau xét nghiém duong tinh
v6i RV duoc xac dinh kiéu gen GP, trong d6 ¢6 1187 mau & Nam Dinh va
470 mau & Hué tir thang 12/2016-5/2021. Trong d6, ndm trudc udng vac xin,
chon 40-50% mau RV duong tinh & mdi dia diém. Cac ndm sau udng vac xin
lya chon cac mau RV duong tinh dé dinh typ mau c6 gia tri OD khi thuc hién
ELISA trén gisi han border line, c6 khoang >80% mau duong tinh dugc Xac
dinh kiéu gen.

Phan tich 945/1187 mau & Nam Dinh (4/2017-3/2021) va 401/471 mau ¢ Hué
(1/2017-12 /2020) dé so sanh su khéc biét hang nam giai doan trudc va sau
uéng & Nam Dinh.

Chon tat ca mau G1P[8] tai noi & Nam Dinh nam 2021 (giai trinh tu duoc 26

mau);

Chon ngau nhién 14 mau ching G8P[8] tir 2016-2021 dé phan tich di truyén.

% Tuyén chon doi twong tham gia dénh gid hiéu qud vic xin Rotavin-M1 (muc

tiéu 18)

Sau khi tuyén chon va loai trir theo quy dinh, c6 1.826 tré da duoc ldy mau
phan, xét nghiém RV va xac dinh tinh trang uéng vac xin Rotavin-M1 du
diéu kién dé danh gia hiéu qua vac xin, trong d6 1251 (68,5%) tré da udng
day du 2 lidu, 50 (2,7%) tré udng 1 liéu va 525 (28,8%) khdng udng vac xin
Rotavin-M1.

C6 1655/1.826 (90,6%) tré du diéu kien phan tich hiéu qua vac xin tré trong
d6 tudi 6- 24 thang va udng da 2 liéu. Trong d6 co 423 ca bénh va 1232 ca
chung, dat ti 1é gan 1:3, dam bao do chinh xac cao khi danh gia hiéu qua vac
xin.
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% Tuyén chon doi twong tham gia phat hién ti 16 lieu hanh NV, Ast va Sav trude

va sau uong Rotavin-M1 (muc tiéu 2)

- LAy mau ngau nhién tir 25-45% tong s6 mau cua tré TCC thu thap hang nim
dé kiém tra céc tac nhan NV, Ast, Sav (N=1667).

- Toan bo 370 mau NV duoc phan tich nhom gen luu hanh, 51 chung Ast va
40 chung SaV duoc xéac dinh kiéu gen luu hanh phd bién.

2.3.2.2. Ky thugt thu thgp théng tin

Tat ca tré tham gia nghién ciru hoan thién phiéu chap nhan tham gia nghién
ctru bang van ban (phu luc 01) véi xac nhan caa bé/me/nguoi dai dién hop phap cua
tré va nghién ctiru vién. Mai tré tham gia can hoan thanh céac cau hoi trong phiéu diéu
tra dé thu thap céc thong tin caa nhitng tré mac TCC (phu luc 02) bao gom:

- Théng tin nhan khau hoc cua tré (tén, tudi, gisi, ngay sinh, dia chi..), théng
tin ho gia dinh. .. duoc thu thip bang cach phong van voi cha me / nguoi dai
dién hop phéap cua ddi tuong;

- Triéu chiring 1am sang va thong tin diéu tri cho bénh nhan TCC nhu: tiéu chay
va s6 ngay tiéu chay, ndn va sé lan nén, tinh trang mat nudc, st, truyén
dich... theo ho so bénh an cua tré & bénh vién

- Lich st ubng vac xin: céc vac xin phong TCC do RV va cé4c vic xin khac
trong TCMR duoc can b tiém chung tuyén co s ghi chép. Lich st udng vac
Xin cua tré da xac nhan tir mot ban sao so tiém ching c& nhan cua tré, so quan
ly tiém chung ¢ Trung tdm y té x& hoac thdng tin trong phan mém quan Iy
tiém chung.

- Céc thong tin duoc bac sy diéu tri, can bo tiém chung tuyén xa ghi chép vao
mau bé&o céo (phu luc 2). B phiéu diéu tra dugc thiét ké dé thu thap cac thong
tin caa nhirng tré mac TCC.

Két qua chan doan cua mdi mau bénh pham (gan véi ma sb nghién ctu cua
mdi tré) duoc can bo phong thi nghiém dién vao phiéu tra 1oi két qua, ¢ ky xac nhan
cua cén bo thuc hién va truong phong thi nghiém.
2.3.2.3.  Ldy mdu, bdo quan bénh pham

Tai cac diém giam sat, mau phan (5-10 ml) thu duoc tir mdi trudng hop nhap
vién do TCC. MAu phan dugc thu thap tir tit ca cac truong hop tham gia trong vong
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48 gid sau nhap vién dé tranh nhidm tring bénh vién. Mau phan duoc dit trong mot
tuyp c6 nap vo trung va cd nhin ding voi thong tin d6 bao gdm maot sé nhan dang
duy nhét va ngay thu thap.

Mau phéan duoc bao quan -20°C tai bénh vién va chuyén dén Vién VSDTTU
hang thang dé 1am xét nghiém. Mau duoc san ra céc tube thich hop dé kiém tra céc
tac nhan gay bénh TCC va duoc luu trit tai khoang -70 °C dé bao quan mau trong
thoi gian dai.
2.3.2.4. Chon mdu ngdu nhién xét nghiém

Sau khi théng tin cia mdi tré duoc nhap liéu (bo phiéu diéu tra nhu & phu luc
02), sir dung pham mém SPSS dé Iya chon ngiu nhién mau khi 1am xét nghiém dua

trén tong s6 ca TCC thu thap trong ndm, c& mau can thiét va ti I¢ mau lay ngau nhién.

2.3.2.5.  Trién khai uong vdc xin Rotavin-M1 cho tré tir 8-16 tuan (tir 12/2017-
11/2020)

- Rotavin-M1 trong nghién ctu ndy s& duoc trién khai sir dung dai tra tai 6
huyén: Hai Hau, Truc Ninh, Xuan Truong va Giao Thuy (Nam Binh) va
Huong Tra, Phi Vang (TT.Hué) véi sb lugng khoang 16.000-19.000 tré/nim.

- T 12/2017-11/2021, hang thang vac xin Rotavin-M1 dugc cung cap dé udng
theo lich udng day du cho tré tir 8 tuan tudi cung thoi diém tré dén tiém vic
Xin 5:1 va uéng OPV tai tram y té xa.

- Tat ca tré em tir 56-108 ngay tudi s& dugc udng lidu 1, lidu thir 2 dugc udng
sau liéu 1 1a 1 thang. Trong truong hop chong chi dinh tai thoi diém udng vic
xin (do stc khog), tré s& duoc mai quay lai vao thang sau. Liéu trinh vac xin
Rotavin-M1 can hoan thién trudc khi tré 6 thang tudi, theo khuyén co cua nha
san xuat, di duoc Bo Y té phé duyét.

- Quy trinh bao quan, kham sang loc trudc ubng, udng vic xin, theo ddi cac
phan ng sau tiém, xi 1y lo sau tiém theo dung huéng dan cua nha san xuat va
theo dung quy dinh tiém chang hién hanh.

2.3.2.6. Cdc phuong phdp xét nghiém va phan tich di truyén
a)  Phdt hién RV nhém A bang ELISA:

Tat ca mau phéan sau khi thu thap duoc kiém tra sy hién dién cta khang nguyén

RV nhém A ¢ ngudi bang bd sinh pham Rotaclone thuong mai (Meridian Bioscience,
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Inc., Ohio, USA) theo huéng din cua nha san xuit. Phuong phap nay di duoc
TCYTTG phé duyét trong viéc danh gia RV la nguyén nhan gay TCC [179]. Chi tiét
dugc mo ta trong phu luc 5.

b)  Téch chiét axit nucleic:

Axit nucleic tir cac mAu vi rit dugc chiét xuat bang hé thdng tw dong QIAcube
HT sir dung bd chiét xuat Cador Pathogen 96 Qiacube HT hodc sir dung QIAamp
Viral RNA minikit (Qiagen, Hilden, Ptic) theo huéng dan ciia nha san xuit. Axit
nucleic dugc bao quan & - 70° C cho dén khi phan tich. Chi tiét dwoc méd ta trong phu
luc 6.

¢)  Phwong phdp RT-PCR dé xdc dinh kiéu gen G, gen P ciia RV:

Céc vung gen VP7 va VP4 dugc khuéch dai bang cach phan tmg RT-PCR sir
dung bo sinh pham Qiagen Onestep RT-PCR (Qiagen, Hilden, Purc). Bé xac dinh
kiéu gen G, str dung cac doan mdi theo hudng dan cua Fujii va cong su [59], cac doan

moi dé xac dinh kiéu gen P duoc st dung theo Esona va cong su [56].

Diéu kién cua phan tng khuéch dai 1a: 50°C trong 30 phut, 95°C trong 15 phut
va tiép theo 1a 40 chu ky 94°C trong 1 phut (VP7) / 30 gidy (VP4), 50°C trong 30 gidy
va 72°C trong 1 phat (VP7) / 45 gidy (VP4) véi bude kéo dai cudi cung 1a 72°C trong
10 phut. Céc san phém PCR dugc dién di trén gel agarose 2% va xac dinh kich thude
dua trén thang ADN 100 bp. Duva trén kich thudc doan gen cia VP7-G1 va VP4-P[8]
xéac dinh kiéu gen G va P twong tmg voi mdi cip mdi str dung (Chi tiét & Phu luc 7).
d)  Phdt hién va xdc dinh NV va nhdm gen NV bang Multiplex Real-time RT — PCR

Céc kiéu gen GI, GII va GIV cua NV dugc phat hi¢n bﬁng cach sir dung mot bo
moi va dau do theo hudng dan cua Trujillo va cong s ndm 2006 [165]. Cac thanh
phan khac dugc chuan bi tir SuperScrip Il platinum One-step gRT-PCR kit
(Thermofisher, USA). Céac diéu kién ctia phan g realtime RT-PCR nhu sau: 50°C
trong 30 phut, 95°C trong 10 phut, 45 chu ky 94°C trong 20 giay, 60°C trong 60 giay.

Chu trinh nhi¢t dugc thuc hién trén may Rotogen Q (Qiagen) va dir li¢u dugc
phan tich bang phan mém Rotor Gene Q. Chi tiét trong Phu luc 8.

€)  Phat hién Vi rut Astro, Sapo bang Multiplex Real-time RT-PCR:

St dung da cap moi va dau do theo hudng dan cta Logan va cong su, 2007
[99] va Oka va cong sy, 2006 [123]. Céac thanh phan khac tir SuperScrip 111 platinum
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One-step qRT-PCR kit (Thermofisher, USA). Cac diéu kién cta phan tng Realtime
RT-PCR nhu sau: 50°C trong 30 phut, 95°C trong 15 phut, 45 chu ky 95°C trong 20
gidy, 57°C trong 60 giay.

Chu trinh nhiét dugc thuc hi¢n trén may Rotogen Q (Qiagen) va dir liéu duogc
phén tich bang phan mém Rotor Gene Q. Chi tiét trong Phu luc 9.

f)  Chudn bi mdu dé gidi trinh tw gen VP4 va VP7 ciia vi rit Rota ching G1P/[8]
va vi rat Astro theo nguyén ly Sanger:

St dung cdp mdi Beg9-End9 dé nhan ban doan gen VP7 (1062bp) va Con2-
Con3 va kit Onestep RT-PCR (Qiagen- Hilden, Pirc) dé nhan ban doan doan gen VP4
(876bp) cua 26 chung RV G1P[8] trudc khi giai trinh tu [179].

Tuong tu véi Ast, sit dung hé mdi PreCAP1/82b (719 bp) dé nhan ban doan
gen ctia 51 mau Ast (2016-2021) [184]. Céac budc nhan ban va tinh sach xem chi tiét
trong Phu luc 10. Gui mau tinh sach duoc giri dén hdng Macrogen — Han Quéc dé
giai trinh tu theo nguyén ly Sanger.

9)  Gidi trinh tw 11 doan Qen bang phwong phdp gidi trinh ti gen thé hé méi (NGS):

Toan bg hé gen cua 14 chung G8P[8] dugc giai trinh ty vo1 bo kit NEBNext
Ultra Il RNA Library Prep kit for Illumina (New England BioLabs Inc., MA, USA)
trén may Illumina Miseq (Illumina, California, USA).

ARN sau khi tach chiét dugc xir Iy loai bd ADN bang kit DNase | (New
England Biolabs, Massachusetts, My) ¢ 37°C trong 30 phut. Tua ARN véi dung dich
LiCl 2M trong 16h & 4°C. Sau khi tia, ly tim 12000rpm trong 30 phut & 4°C dé thu
dich ndi va tinh sach ARN béng hat tir Agencourt RNAClean XP Beads (Beckman
Coulter, California, M¥). Nong d6 ARN dua vao thu vién thudc khoang 5-1000ng.
Bo sinh pham Ultra 11 RNA library Prep Kit for Illumina (New England Biolabs,
Massachusetts, My) va NEBNext Multiplex Oligos for Illumina (New England
Biolabs, Massachusetts M) duoc sir dung dé tao ra cac phan doan thu vién c6 d6 dai
khoang 300bp d4 gan ma adaptor theo huéng dan ctia nha san xuat, thu vién duoc
tinh sach béng cac hat tir AMPure XP (Beckman Coulter, California, My. C4c phan
doan thu vién dugc chay phan tich trén hé théng may MiSeq sequencer (Illumina,
California, M¥) voi bd sinh pham MiSeq v2 (300cycles) kém theo. Chi tiét trong Phu
luc 11.


https://www.beckman.com/reagents/genomic/cleanup-and-size-selection/rna-and-cdna
https://www.beckman.com/reagents/genomic/cleanup-and-size-selection/rna-and-cdna
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h)  Gidi trinh tw vi rt Sapo bang phwong phdp NGS: giri mau di Vién Qudc gia
cac bénh truyén nhiém Nhat Ban (NIID) thuc hién.
i)  Ldp cdy phat sinh chung loai

Céc doan trinh ty Nucleotide tham chiéu dwoc tai xudng tir Genbank véi cac
chung dai dién cho cac nhanh cua VP7-G1 va VVP4-P[8] cua G1P[8], dai dién kiéu
gen chung G8P[8], dai dién cho cac kiéu gen bén trong cta bd gen RV (kiéu gen
gidng Wa va DS-1), cac ching véc xin va cac chung dai dién cho tir cac nghién ctru

trude tai Viét Nam va thé gi6i dugc dua vao phan tich.

Mia sb dinh danh trén Genbank ctia mdi chung da duoc ghi trudce tén mdi chung
trén cdy phat sinh chung loai. Chon ching dai dién, khac kiéu gen/nhom gen dé 1am

Outgroup ctia mdi ciy phat sinh chung loai.

St dyng phan mém Mega 11 (https://www.megasoftware.net/) dé cin chinh

va phan tich ti 1é twong dong nucleotide va acid amin. Xay dung cay phat sinh chung
loai ciia cac doan gen RV bang phan mém Mega 11, phuong phap Maximum-
likelihood, v&i bootstrap 1000 1an dé danh gia d6 tin ciy cua cac nhanh, lua chon mé
hinh tham s6 thich hop cho mdi gen (find best model). Sir dung mé hinh tham s6
GTR+G+I cho gen VP1, VP2 va VP3, m6 hinh GTR+G cho gen VP4, m6 hinh
T92+G+I cho gen VP6, VP7, md hinh T92+G cho NSP1, NSP2, va NSP5 va md hinh
T92+G+l cho gen NSP3 va NSP4 trong phan mém Mega 11.

Xac dinh cac bién d6i acid amin duoc thuc hién bang phan mém Geneious
Prime (https://www.geneious.com/download/).

2.6.2.7. Phan tich s¢ ligu

a) Nhdp dir liéu
Nhap dit liéu diéu tra ca bénh, mau phan, két qua xét nghiém mau RV duong
tinh/am tinh, két qua dinh typ dugc nhap bang phan mém Epi Info (CDC, M¥).
Dit liéu ca bénh, mau phan dugc nhap hang thang ngay sau khi nhan duoc phiéu
diéu tra va mau bénh pham tir dia phuong giri vé. Két qua xét nghiém mau RV
duong tinh/am tinh, két qua dinh typ duoc nhap ngay khi cd két qua xét nghieém.
b) Xt Iy 56 liéu
— Cac phan tich thong ké s& duogc tién hanh bang phan mém SPSS 22.0 (IBM,
New York, USA) chay trén nén Windows.


https://www.megasoftware.net/
https://www.geneious.com/download/
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— Véi cac bién phan hang, 4p dung kiém dinh Khi binh phuong 2 phia hoic
kiém dinh Fisher dé so sanh hai ti 1 ctia hai nhom doc lap.

— Véi bién dinh luong (nhu thang tudi, diém Vesikari), trong giai doan trudc
va sau khi gi6i thiéu vac xin dugc so sanh bang cach sir dung kiém tra tong
xép hang Wilcoxon (Wilcoxon rank sum test).

—  Sir dung mo hinh tuyén tinh tong quat v6i hdi quy log nhi phan dé uéc luong
nguy co quy thudc ¢ hiéu chinh (OR adj) va khoang tin cay 95%. Tiéu chuan
dé lya chon vao mo hinh da bién sir dung phuong phép thém bién tién ctru co
Irra chon kém thém cac tiép can phu hop déc tinh sinh hoc. Gia tri P nhé hon
0,05 duoc coi 1 ¢o ¥ nghia thong ké. Cong thirc tinh hiéu qua vic xin: VE=
(1-OR) *100%.

2.4. Khong ché sai s6

Nghién ctru ndy sir dung ki thuat phong thi nghiém chuan da duoc tham dinh
nén c6 do chinh xac cao, thiét bi, dung cu phong thi nghi¢m dat yéu cau, nhan vién
xét nghiém duge dio tao day dil quy trinh, s6 liéu dugc ghi chép va nhap day du trén

cac phan mém quan 1y dat chat lugng nén s€ han ché duogc sai so.

Céc thong tin vé lich str uéng véc xin vac xin Rotavin-M1 va cac véc xin khac
trong chwong trinh TCMR duoc diéu tra boi cac can bd tiém chung dua trén nhiéu
ngudn thdng tin khac nhau nhu: so tiém ching ca nhan, sd theo ddi tiém chung cia
co s tiém chiing, thong tin trong phan mém TCQG... va in kém theo phiéu diéu tra.
Ngoai ra, can bd nghién ctru ting cudong kiém chéo, ngau nhién cac thong tin can b

tiém chiing cp co sd cung cap véi cac thong tin trén phan mém TCQG.

Ca bénh vdi cac dinh nghia chinh xac, ti€éu chuan chon loc va ti€u chuan loai
trir, thong tin udng vac xin dugc xac minh va kiém soat vé tudi trong nghién ctru bénh
- ching TNC. Do do sai s6 dugc giam thiéu rat nhi€u. Tuy nhién, nhiing sai s6 tiem

nang khéc c6 thé dam bao s€ dugc xem xét.

Ca bénh viém da day rudt do RV c6 thé khong duoc xac dinh boi cac hé théng
giam sat vi ho khong thé cung cip mot mau phan trude khi xuat vién hodc khong du
co so vat chat can thiét khi dang tién hanh giam sat. Mot sb tré em bi viém da day
rudt do RV c¢6 thé khong duge chiam soc y té, trong khi nhirng tré khac c6 thé t6i didu

tri & mot bénh vién khac. Néu ca bénh khong to1 cac bénh vién tham gia, va c6 kho
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tiép can véi dich vu cham soc ste khoe kém, tré d6 c6 thé cé it co hoi dé nhan vic
xin phong TCC do RV hon ca bénh téi cac bénh vién. Su sai s6 Iya chon nay c6 thé

dan dén mdt danh gia thap hi¢u qua vac xin.

Mot hinh thire sai sb khac lya chon xuét phat tir sy khac biét tiém tang gitta cac
béac cha me dong ¥ tham gia vao viéc danh gia va nhirng ngudi tir chdi. Vi du, cha me
c6 con em bi bénh nang co thé tir chdi tham gia vao viéc danh gia. pé giam thiéu vai
trod clia sy sai s6 ndy, cha me tir chbi khong tham gia nghién ciru s& duoc hoi 1y do tir
chdi cta ho, va can bo y té s& nd luc giai thich cho cha me tré vé y nghia ctia nghién
ctu. Tuong tu nhu vay, cac bac cha me c6 con em bi bénh it nghiém trong cé thé
duogc xuét vién trudce khi can bo y té tiép can ho dé diéu tra. Gia dinh bo 15 co hoi dé

tham gia cling s€ dugc coi nhu mot phan cua viéc danh gia.

Phong van ca bénh s& dugc tién hanh trong khu vuc riéng bat ct khi ndo c6
thé. Nhan vién s& dugc dao tao dé tra loi cau hoi bénh nhan vé cac cha dé nhay cam
va dé cung cap giay gigi thiéu dé nhan vién tu van. Céc diém giam sat s& duy tri mot
lien két gitra tén va dinh danh duy nhat. Tat ca cac tai liéu nay s& dugc duy tri trong
ta khéa ma nhan vién cé tham quyén méi ¢d quyén truy cap. Dit liéu dién tir s& duoc
lwu trit trong co so dir liéu mat khau bao vé ma nhan vién cé tham quyén méi c6
quyén truy cap.

2.5. Dao duc trong nghién ctru

- Pam bao su riéng tu cia dbi trong nghién ctu. Cac théng tin vé ca nhan caa
d6i twong nghién ciru s& dugc bao mat theo dung cac quy dinh cia Hoi ddng y
duc doc 1ap. Bé tranh viéc tiét 16 thong tin ca nhan cua di tuong nghién cau,
tat ca sb liéu caa dbi twong nghién ciru s& chi do can bo du an kiém tra va phan
tich. Sau khi sé liéu da dugc 1am sach, cac thong tin nhan dang cua ddi tuong
nghién ctiu s& dugc loai bo khoi co sé dit liéu dé tranh kha nang nhan dang ra
d6i twong nghién ctru. Tat ca cac thdng tin nhan dang caa ddi twong nghién
ctiu trong sb liéu s& khong duoc sir dung khi phan tich sé ligu dé bao vé sy
riéng tu ctia dbi twong.

- Nguoi tham gia nghién ctru tham gia hoan toan tu nguyén, khéng ép budc.

- Nguoi tham gia nghién ctru c6 quyén tir chdi tham gia nghién ctiu ¢ bat ky thoi
diém ndo, va mau sé& duoc loai bo.
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Do cac mau nghién ctru ciia Ludn an dugc sir dung hoan toan tir Dy an “Panh
gi hiéu qua cua vic xin phong bénh TCC do RV & tré em tai Viét Nam. Céc van dé
y durc trong nghién ctru cua luan an da dugc Hoi dé)ng DPao duc cua Vién vé sinh dich
t& théng qua theo ching nhan sé: IRB-VN01057-19/2016 dwgc phé duyét ngay
15/7/2016 (Phy luc 3A) va gidy chirmg nhdn gia han thoi gian nghién ctu dén thang
5/2021 (phu luc 3B).
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Chuwong 3- KET QUA NGHIEN CUU

3.1. Tilé nhiém va dic diém kiéu gen caa vi rut Rota & tré em tiéu chay cap
nhap vién dwéi 5 tudi trwéc va sau udng vic xin Rotavin-M1

3.1.1. Sé cava ti Ié nhiém vi rat Rota ¢ tré em tidu chdy cdp nhdp vién dwdéi 5
tudi triréc va sau uong vdc xin Rotavin-M1

3.1.1.1. Pdc diém chung cua céc ca tiéu chay cdp nhdp vién dudi 5 tudi

Bang 3.1. Pic diém chung ciia céc ca tiéu chay cAp nhip vién dwéi 5 tudi tai
Nam Pinh va Hué, 12/2016-5/2021

Dic diém chung Nam Dinh Hué Tong )
: N (%(a)) N (%(a)) N (%(a))

Gigi inpy INAT 2877 (61,8%) | 1547 (60,3%) | 4424 (61,2%) | ref
Nit 1785 (38,2%) | 1019 (39,7) | 2804 (38,8%) | 0,222
<6 571 (12,3%) | 375(14,6%) | 946 (13,1%) | ref

. s-1 1406 (30,1%) | 774 (30,2%) | 2180 (30,2%) | 0,030

m;“é’)‘ 12-17 1193 (25,6%) | 515(20,1%) | 1708 (23,6%) | 0,000
18- 23 600 (12,9%) | 332 (12,9%) | 932 (12,9%) |0,072
24 - 59 892 (19,1%) | 570 (22,2%) | 1462 (20,2%) | 0,749

dor) ) 135 (86-207) | 133 (7.6223) | 134 (82-213) | 0,694

Mirc 49 |Nhe 1206 (25,9%) | 1725 (67,2%) | 2931 (40,6%) | ref

zﬁf,l,‘:lg I;zgg binh- | 3456 (74.10) | 841 (32,8% ) | 4297 (59,4%) | 0.000

Diém Vesikari trung vi

(IQR) 11(9-13) 9 (7-11) 10 (8-12) | 0,000

Giao Thity | 1186 (25,5%)

Hai Hau | 2250 (48,2%)

Pia diém | Truc Ninh 576 (12,4%)
nghién  [Xuan Truong) 650 (14,0%)

clru Huwong Tra 527 (20,5%)
Phi Vang 1102 (42,9%)
TW Hué © 937 (36,5%)

Téng 4662(100,0%) | 2566(100,0%) | 7228 (100%)

@ 77 ¢ phdn bo trong quan thé
®Bénh vien T rung wong Hue dirng tham gia tir 10/2018
Ref: tham chieu
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Béang 3.1. thé hién dic diém chung cua 7.228 tré em < 5 tudi nhap vién do TCC
du tiéu chuin va dong ¥ tham gia nghién ctru tir 12/2016 - 5/2021 véi 4.662 tré & Nam
Dinh va 2.566 tré & Hué. Két qua cho thay sb bé trai nhap vién nhiéu hon bé gai,
(61,8% ¢ Nam Dinh va 60,3% & Hué) va phan b theo gidi tinh khong khac biét giira
2 tinh (p>0,05). Nhom tré TCC tir 6-17 thang tudi nhap vién nhiéu nhat (>50% & 2
tinh). Tudi trung vi cta tré¢ TCC nhap vién 12 13,4 thang tudi (IQR: 8,2-21,3) va khéng
khac biét gitra 2 tinh (p>0,05). Cac ca TCC murc néng va trung binh & Nam Dinh cao
hon 13 rét ti 1& nay & Hué (p=0,000). Piém Vesikari trung vi & Nam Pinh (11, IQR:
9-13) cao hon dang ké & Hué (9, IQR: 7-11) (p=0,000). G Nam Pinh, Hai Hau thu
dugc nhidu mAu nhat (48,2%) va thap nhat 12 Truc Ninh (12,4%). O Hué, 42,9% ca
TCC & Phl Vang, 20,5% ca TCC ¢ Huong Tra va 36,5% & bénh vién TW Hué.

3.1.1.2. Tilé nhiém vi rit Rota ¢ tré em tiéu chay cap nhdp vién dudi 5 tudi
theo gigi tinh
Bang 3.2. Ti 1¢ nhiém vi riit Rota & tré em tiéu chay cap nhip vién dud6i 5 tudi
theo gi¢i tinh & Nam Pinh va Hué, 12/2016-5/2021

Nam Dinh Hué Tong
Giéi tinh
NIN(@) RV (H)| p® [n/N(@®)RV (+)| p |n/N(@)RV (+)| p®
943/2692 356/1340 1299/4032
Nam (35,0%) (26,6%) @2.2%) 0%
610/1674 0,340 255/920 0,570 865/2594
N& (36,4%) (27,7%) (333 00
Tén 1553/4366 611/2260 2164/6626
& (35,6%) (27%) (32,6%)

@: phan tich khéc biét ti 1é nhiém bang y2 theo gidi tinh

(0): phan tich khéc biét i 16 nhiém bang x2 theo dia diém

Trong s 7228 tré TCC tham gia nghién ciru, c6 6.626 tré (92%) 1iy duogc mau

va dugc xét nghiém ELISA phat hién RV trong toan bd thoi gian nghién clru
(12/2016-5/2021). C6 2164 mau (32,6%) phat hién dwong tinh véi RV, trong d6 c6
1553 ca (35,6%) ca & Nam Dinh va 611 ca (27,0%) & Hué (bang 3.2).

O Nam Dinh, ti 1& nhidm RV & bé trai 1a 35,0% va bé gai 1a 36,4% va sy khéc
biét khong co y nghia thong ké véi p>0,05. O Hué, ti 18 nhiém RV & ca 2 gidi déu co
thip hon & Nam Dinh c6 y nghia thong ké (p=0,000), lan luot 26,6% & bé trai va
27,7% vabi bé gai va khong khac biét theo gidi (p>0,05) (bang 3.2).
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3.1.1.3. Tilé nhiém vi rit Rota ¢ tré em tiéu chay cap nhdp vién duwdi 5 tudi hang thang

A. Nam Dinh (N=4662)

Uéng vac xin Rotavin-M1
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Hinh 3.1A. S6 ca va ti 1& nhiém RV hang thang tai Nam Dinh, 12/2016-5/2021
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B. T.T. Hué (N=2566)
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Hinh 3.1B. S6 ca va ti 1¢ nhiém RV hang thang tai Hué, 12/2016-5/2021
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Két qua cho thdy & Nam Dinh, s ca nhiém RV va ti 16 RV duong tinh phan
b 13 rét theo mua, cao nhat vao mua déng (tir thang 10 ndm trude dén thang 3 nim
sau). Ti 1€ nay dat dinh vao thang 1 nam 2017 va 2018 (tuwong ing 68,2% va 66,9%).
Tuy nhién, sau khi trién khai uéng Rotavin-M1, dinh nhiém c6 xu huéng giam dan
v6i ti 1¢ nhiém RV cao nhat hang nim 1an luot 14 42,3%, 59,4% va 45,9% tir 2/2019-
2/2021. Tir thang 3/2020, tring véi dai dich COVID-19 toan ciu, s6 ca TCC nhép
vién do moi nguyén nhan d3 giam manh. Ti 1& bao phu it nhat mot lidu Rotavin-M1
dat 77% véi thang cao nhat dat 81,5% (Hinh 3.1A).

Tai Hué, mua luu hanh pho bién RV tir thang 1 dén thang 6 hang nam. Ti 1&
nhiém RV cao nhat vao thang 12/2016 (41,9%), thang 4/2018 (32,6%), thang 2/2019
(26,3%) vvaf 3/2020 (42,3%) nhung dinh nhiém khong rd rét. S6 ca TCC nhap vién
cling giam manh tir thang 3/2020, tring thoi diém voi dich COVD-19. Ti 18 bao phu
it nhat mot lidu Rotavin-M1 dat 42%, thip hon 5 rét & Nam Dinh (Hinh 3.1B).

3.1.1.4. Tilé nhiém vi rit Rota ¢ tré em tiéu chay cap nhdp vién dudi 5 tudi
hang ndm triedC VA sau uong vac xin Rotavin-M1
Bang 3.3. Ti 1¢ nhiém RV & tré em tiéu chay cAp nhap vién duwéi 5 tudi hang
niam tai Nam Pinh (4/2017 - 3/2021) va Hué (1/2017 — 12/2020)

. Giai RV fiu’ong Mikrc giam nguy | Til¢ bao phu
Dia dieém doan Thaoi gian tinh co vac xin
: n/N(@%) | RR (95%CI) n/N (%)
Trud 4/2017- 2/1301
e | g SRRl mao wwenen
Nam thr | 190/898 51,0% 243/680
Nam nhat (21,2%) | (43,6-57,5%) (35,7%)
Binh Nam thir | 339/1039 24.5% 445/681
(N=3762) Sau hai (32,6%) | (15,9- 32,2%) (66,8%)
uéng | Nam thaba | 103/524 54,5% 315/420
(b) (19,7%) | (45,3- 62,1%) (75,0%)
Téng 632/2461 40,6% 1013/1781
(25,7%) | (34,8- 45,8%) (56,9%)
Truge | 1/2017 - 92/453
ubng | 12/2017@ | (20,3%) ref 21320 (0,6%)
Hué Nam the | 129/649 2,1% 73/433
(N=1524) | Sau nhét (19,9%) | (-24,3- 22,9%) (16,9%)
ubng | Nam thu 62/279 -9,4% 80/191
hai (22,2%) | (-45,6- 17,7%) (41,9%)
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. Giai RV Eiu’o’ng Mikc giam nguy | Til€ bao phu
Dia diém doan Thoi gian tinh co vic xin
: n/N (%) RR (95%Cl) n/N (%)
Nam thirba | 41/143 -41,2%
®) (28.7%) | (-93.7--31%) | 19/99(49,5%)
Téng 232/1071 -6,7% 202/723
(21,6%) | (-32,3- 14,0%) (27,9%)

@ Miia nhiém RV ¢ Nam Pinh tir thang 10 dén thang 3 ndam sau va do 3 thang dau nam 2018 ti 1¢
uong thap (<25%), nam triedc uong dwoc tinh tir 4/2017-3/2018 va nam thir nhat, thir hai, thir ba sau
uong lan heot tir 4/2018-3/2019, 4/2019-3/2020, 4/2020-3/2021. O Hué, miia nhiém RV tir thing I
dén thang 6 nén nam nghién ciru sé tinh tir thang 1 dén thang 12. Nam trudc uong tir 1-12/2017 va
ndm thir nhat, thir hai, thir ba sau uéng lan luot tir thang 1-12/2018, 1-12/2019 va 1-12 /2020.
®) 6 ca nhdp vién do TCC gidam manh trong thoi gian nay do dai dich COVID-19 toan cau.
© Ref: gid tri tham chiéu

O Nam Dinh, s6 ca TCC nhap vién hang nam c6 xu hudng giam ro rét theo thoi
gian, tir tir 1301 ca xudng (trudc udng) con 524 ca sau 3 nam trién khai udng vic xin
Rotavin-M1, dic biét tir thang 3 nam 2020 tring véi thoi diém bat dau dai dich
COVD-19. Tuong ty, s6 ca duong tinh véi RV ciing giam (tir 562 ca (trudc udng)
con 103 ca vao nim thir ba sau udng). Ti 1é duong tinh v6i RV giam dang ké 40,6%
(95%CI: 34,8% - 45,8%) sau 3 nim sau udng vic xin. Mirc giam ti 1é nhiém RV nhiéu
nhat & nam thr nhat (RR: 51,0 %, 95%Cl: 43,6% -57,5%) va nim thir ba (RR: 54,5%;
95%Cl: 45,3% -62,1%) sau ubng vic xin, cao hon dang ké so v6i nim thir hai sau
ubng (RR: 24,5%; 95 % Cl: 15,9% -32,2%). Ti 1¢ bao phu véi it nhat mot lidu
Rotavin-M1 ting tir 35,7% (nim dau tién) 1&n 75,0% (nim th ba sau udng véc xin).

Ti 1¢ duong tinh véi RV ¢ tré em <5 tudi & Hué (20,3%) & giai doan trudc khi
ubng vic xin thip hon rd rét & Nam Dinh (43,2%). Sau ba nim trién khai uéng vic
xin, s ca TCC va s6 ca TCC do RV ¢6 xu huéng giam vao nam thi hai va thi ba sau
udng vic xin. Tuy nhién, khdng thiy co su thay d6i dang ké nao vé ti 16 ca duong tinh
vo1 RV no6i chung ¢ tré em <5 tudi (RR: -6,7%; 95%ClI: -32,3% -14,0%) so voi giai
doan trude khi trién khai uéng vic xin Rotavin-M1(Bang 3.3). Ti 1 bao phu véi it
nhat mot lidu Rotavin-M1 cho tit ca tré em <5 tudi ting tir 16,9% trong nim dau tién
trién khai udng vic xin Rotavin-M1 1én 49,5% trong ndm thi ba sau uéng. Tuong tu
nhu Nam Dinh, s6 ca TCC nhdp vién do moi nguyén nhan da gidam manh bét dau tir
thang 3 nam 2020 trung véi thoi diém bat dau dai dich COVD-19 toan cau (Bang
3.3).
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3.1.1.5. Tilé nhiém vi rit Rota ¢ tré em tiéu chay cap nhdp vién dudi 5 tudi theo nhém tudi

Bang 3.4. Ti 1¢ nhiém vi rat Rota & tré em tiéu chay cip nhap vién dwéi 5 tudi hang nim theo cic nhém tudi tai Nam

Pinh (4/2017 - 3/2021) va Hué (1/2017 — 12/2020)

Nhém tré <12 thang tudi Nhom 12-23 thang tudi Nhém tré 24-59 thang tudi
Pia dié Giai Thoi |RV dwong Mirc giam | Tilé bao| RV dwong|Mikc giam nguy Ti I€ bao RV Mikrc giam nguy Ti 1€ bao|
ja diem . . . . X duong .
doan gian tinh nguy co phu tinh co phu tinh co phu
n/N (%) | RR(95%CI) |n/N (%)| n/N (%) | RR(95%CI) |n/N (%)|n/N (%)| RR(95%CI) |n/N (%)
Trudc | 4/2017- | 191/565 o ® 17/362 | 265/518 of 1/228 | 106/218 of 0/80
ubng | 3/2018@ | (33,8%) ¢ 4,7%) | (51,2%) ¢ (0,4%) | (48,6%) ¢ (0,0%)
Nam thtr | 45/382 652% | 212/332 | 100/363 46,2% 29/248 | 45/153 39,5% 2/100
nhit | (11,8%) |(53,1- 74,1%) | (63,9%) | (27,5%) | (35,1-55,3%) | (11,7%) | (26,9%) | (19,9-54,3%) | (2,0%)
o Nam thr | 96/448 3&21607/" 280/347 | 147/367 217% | 166/214 | 96/224 |  11,9% 9/120
(N=3762) | S hai (QLA%) | 4570y | BOT%) | (40.1%) | (9.0-327%) | (77.6%) | (42.9%) | (8,1-28,1%) | (755%)
UONE "Nam tha | 42/242 48,7% | 155/200 | 37/180 59,8% 122/143 | 24/102 51,6% 38/77
ba (17,4%) |(30,8- 61,9%) | (77,5%) | (20,6%) | (45,8- 70,2%) | (85,3%) | (23,5%) | (29,6- 66,8%) | (49,4%)
Téng | 1891072 49.5% [647/879 | 284/910 39,0% 317/605 | 165/479 29,2% 491297
(17,1%) |(39,8- 57,6%) | (73,6%) | (31,2%) | (30,7- 46,3%) | (52,4%) | (34,4%) | (14,8- 41,1%) | (16,5%)
Trude | 1/2017 - | 32/211 of 21164 | 30/115 of 0/83 | 30/127 of 0/73
ubng | 12/2017®| (15,2%) ¢ (1,2%) | (26,1%) ¢ (0,0%) | (23,6%) ¢ (0,0%)
Hué Nim the | 44/268 -8,3% 71219 | 50/214 10,4% 2/138 | 35/167 11,3% 0/76
(N=1524) nhit | (16,4%) [(-64,4- 28,7%) | (32,4%) | (23,4%) |(-32,5-39,5%) | (1,4%) | (21,0%) | (-36,3- 42,3%) | (0,0%)
Nam the | 18/126 5,8% 51/106 | 25/89 7,7% 20/60 | 19/64 -25,7% 0/25
Sau hai (14,3%) |(-60,6- 44,8%) | (48,1%) | (28,1%) |(-69,4- 31,5%) | (48,3%) | (29,7%) |(-105,1- 23,0%)| (0,0%)
ubng | Nam tha | 22/90 -61,2% 39/67 13/36 -38,4% 8/23 | 6/17 -49,4% 2/9
ba (24,4%) [(-158,9- 0,6%) | (58,2%) | (36,1%) |(-135,7- 18,7%) | (34,8%) | (35,3%) |(-205,6- 27,0%)| (22,2%)
Tong | 34484 144% | 161/392 | 88/339 0,5% 39/221 | 60/248 -2,4% 2/110
(17,4%) [(-66,3- 21,2%) | (41,1%) | (26,0%) |(-42,1- 30,3%) | (17,6%) | (24,2%) | (-50,2- 30,1%) | (1,8%)

@ Nem thi nhat, thic hai, thir ba sau uong ¢ Nam Dinh lan luot tir 4/2018-3/2019, 4/2019-3/2020, 4/2020-3/2021. O Hué, nam thir nhat, thi hai, thi ba
sau uong lan heot tir thang 1/2018-12 /2018, 1/2019-12/2019 va 1/2020-12 /2020.

®) Ref: gid tri tham chiéu
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Két qua ¢ bang 3.4 cho thdy & Nam Dinh, ti 1& nhiém RV giam rd rét nhat &
tré em <12 thang tudi va giam it nhit & tré em 24-59 thang tudi. Vi nhom tré < 12
thang tudi, murc giam nguy co nhidm RV 12 49,5% (95%CI: 39,8%:; 57,6%) sau 3 nim
trién khai udng véc xin, giam nhiéu hon nhém tré em 24-59 thang tudi vdi RR=29,2%
(95%Cl: 14,8%:; 41,1%). Ti 1 bao phu cao nhat dat dwgc trong nhém tré <12 thang
tudi va 12-23 thang tudi, day la cac nhom tudi du diéu kién dugc udng vao cudi thoi
ky giam sat.

O Hué, so voi giai doan trude khi udng vic xin, khong c6 su thay d6i dang ké
nao vé ti 1& duong tinh ctia RV trong ba nim sau khi trién khai udng vic xin Rotavin-
M1 & cac nhoém tudi (Bang 3.4). Ti 16 bao phu cao nhat (58,2%) dat duoc ¢ nhoém <12
thang tudi trong nam tht ba sau khi trién khai uéng vic xin Rotavin-M1. Khéng c6
nam nao hodc nhom tudi nao khac dat duge do bao phu Rotavin-M1 mot lidu 50%

hoac cao hon.

¢ Tuoi nhiem vi rit Rota hang nam:

30.0 ,
25.0
)
E 20.0
O 17.0 B 165
16.0 : B 155
> 15.0 150 :
& 13.0 T 140 o
§ 10.0 :
=
= 50
a(g
=00 >
‘ Nam1 Nam2 Nam 3 ‘ Nam1l Nam2 Nam 3
Trude Sau ubng Trude Sau ubng
uong uong
Nam Dinh Hué

Hinh 3.2. Tudi trung vi nhiém vi rit Rota & Nam Dinh (4/2017 - 3/2021) va Hué
(1/2017 — 12/2020)

O Nam Dinh, d6 tudi trung vi cua tré em bi TCC nhap vién do RV tang tu 13
thang tudi (IQR: 10- 20 thang) trong giai doan trudc khi trién khai udng vac xin
Rotavin-M1 dén 17 thang tudi (IQR: 12-22 thang; p = 0,001) trong nim dau tién va
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dén 16 thang tudi (IQR: 11- 25 thang; p = 0,001) vao nam thir hai sau khi udng vic
xin. Trong nim thr 3 sau ubng vic xin Rotavin-M1 x4y ra dai dich COVID-19 toan
cau, d6 tudi trung binh tré nhidm RV nhép vién 1a 14 thang (IQR: 8-23 thang tudi; p
=0,65) (Hinh 3.2).

O Hué, @6 tudi trung vi cta tré nhap vién do RV khéng thay ddi dang ké, tir
16,5 thang tudi (IQR: 10- 27,5 thang tudi) trong giai doan trude khi udng véc xin S0
v6i nam tha nhat 1215 thang (IQR: 9- 24 thang; p = 0,30) va ndm th{ hai 12 15,5 thang
(IQR: 10- 25 thang; p = 0,66) sau khi trién khai uéng vic xin Rotavin-M1 va giam
xudng 11 thang (IQR: 8- 14 thang; p = 0,004) trong ndm thtr ba sau khi trién khai
ubng vic xin Rotavin-M1 (Hinh 3.2).

3.1.2. Dic diém lwu hanh Kiéu gen ciia vi rit Rota trwéc Va sau uéng vic xin

Rotavin-M1
3.1.2.1. Bdc diém phan bé Leu hanh cac kiéu gen G cua vi rit Rota
A. Nam Pinh, 4/2017-3/2021 B. Hué, 1/2017-12/2020 (N=401)
(N=945)
Gnt, G1,20% G2,6.7%
8.8%  G1,2. 805 % Gmix,
Gmix, 10 1% 3.5%
4.9%
\"/ 3 50/
18 0%
42 1%
G9,
42.2%
G8, G4, 2.7%

10.7%
Gl mG2 "G3 =G4 =G8 = G9 = Gmix = Gr
Gmix: Pong nhiém cdc kiéu gen G

Gnt: Khéng xdc dinh dwoc kiéu gen G
Hinh 3.3. Ti 1 lwru hanh cac kiéu gen G ciia vi riit Rota tai Nam Dinh, 4/2017-

3/2021 va Hué, 1/2017-12/2020

Tuong ty nhu c4c phan tich & muc trudc, dé so sanh sy khac biét phan bd kiéu
gen G hang nam chiing toi lwa chon thoi diém phan tich 1a 4/2017-3/2021 & Nam
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Dinh (945/1187 mau) va tir 1/2017-12/2020 & Hué (401/470 mau). Két qua cho thiy
& Nam Pinh, G9 phd bién nhat voi 42,2%, tiép d6 1a G8 (26,3%) va G3 (10,1%).
Nguoc lai, & Hué, G3 chiém ti 1& cao nhat véi 42,1% va sau d6 1a G9 va G8 lan luot
chiém 18,0% va 10,7%. G2 xuat hién & Hué (6,7%) nhiéu hon & Nam Dinh (1,4%).
Chung G1 déu hiém gip ¢ ca Nam Dinh va Hué. Ti 1é G hdn hop gdm nhiéu kiéu gen
G xuét hién 4,9% & Nam Dinh va 3,5% & Hué. Cac mau khong xac dinh dugc kiéu
gen G chiém 8,8% tong s6 mau & Nam Dinh va chiém ti 1& 14,2% & Hué (Hinh 3.3A
va 3.3B).

N=357 N=188 N=320 N=80 N=107 N=205 N=53 N=36

1882;‘0’ 4 7.4% 10.6% 6.5% -
80% 33.8%
w 0%
= 60%
2 50%
:i_"' 40%
= 30%
20%
10%
0% o
Nam1 Ndm2 Nam3 Nam1 Nam2 Nam3
Truoc Sau udng Trudc Sau udng
uong uong
Nam Pinh Hué

Thoi gian, dia diém
EGl mG2 mG3 G4 mG8 =G99 mGmix mGnt

Hinh 3.4. Ti 1§ lvu hanh cac kiéu gen G ciia vi rit Rota hang nim tai Nam
Pinh, 4/2017-3/2021 va Hué, 1/2017-12/2020
Két qua & Hinh 3.4 thé hién su phan b cuia mdi kiéu gen G thay dbi rd rét theo
thot gian tai Nam Dinh va Hué. Tai Nam Pinh, G9 1a ching phé bién nhat & Nam
Dinh trong 2 nam tir 4/2017-3/2019 1an luot chiém 76,5% va 51,1% nhung it xuat
hién trong 2 nam tiép theo. Nguoc lai, G8 hau nhu khong xuét hién & nam trude uéng
va nam thir nhat sau udng vic xin (4/2017-3/2019) nhung da chiém wu thé lvu hanh

v6i 67,5% vao nam tht hai sau udng nhung chiém 18,8% vao nam tiép theo. Chiing
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G1 rit it gap trong 3 nam tir thang 4/2017-3/2019 nhung dén thang 4/2020-3/2021 da
trg thanh chiing pho bién nhat véi ti 18 20,0%. G3 xuat hién trong cac nim, cao nhat
12 nam thtr nhit sau udng (4/2108-3/2019) véi 23,4%. Céc G khac 1a G2, G4 va G
hon hop it gip (<7,8%) trong thoi gian nghién ciru. Cac trudng hop khong xac dinh
kiéu gen G tang 13 rét theo thoi gian, tir 2,2% ¢ nam dau tién nghién ciru 1én 33,8%
& ndm cudi cung (Hinh 3.4).

O Hué, sy lvu hanh cac kiéu gen G ciing ¢6 xu hudng thay doi theo thoi gian.
G3 14 chiing luu hanh phd bién nhat trong 2 nam dau tir 2017-2018 véi ti 16 34,6% va
57,1% va chiém ti 18 it dan (20,8% va 11,1%) trong 2 nim tiép theo. G9 xudt hién vai
ti 16 cao (33,6%) ¢ nam trudc udng (2017) va it gip dan (2,8%-20,8%) trong ba nim
ubng vic xin. G8 tr¢ thanh chiing phd bién chiém 47,2% vao nim 2020 trong khi céc
nam trude do6 chi chiém ti 1¢ <17%. G1 hau nhu khong xuat hién tir 2017- 2019, va
chiém 8,3% niam 2020 (Hinh 3.4).

3.1.2.2.  Ddc diém phan bo lwu hanh cac kiéu gen P cua vi rdt Rota
A. Nam Dinh, 4/2017-3/2021 B. Hué, 1/2017-12/2020 (N=401)

(N=945)
Pmix, 0.8%

Pmix, 0.7%

—~

P4, 7.0%&
P6, 4.09

P4, 1.2% |

P6, 5.9% \

=P8 mP6 =P4 mPmix =Pnt

Pmix: Pong nhiém cdc kiéu gen P
Pnt: Khong xdc dinh dwoc kiéu gen P
Hinh 3.5. Ti I¢ lru hanh cac kiéu gen P ciia vi rat Rota tai Nam Dinh, 4/2017-
3/2021 va Hué, 1/2017-12/2020
Sy phén bd kiéu gen P tai Nam Pinh va Hué duoc thé hién qua Hinh 3.5A va
3.5B. Khéc voi su da dang cua kiéu gen G, su phan bd cua kiéu gen P khong khac
biét nhiéu giita 2 dia diém nghién ctru. P[8] 14 kiéu gen luu hanh phd bién nhit & Nam
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Dinh (82,5%) va Hué (74,6%). O Nam Dinh, kiéu gen P[6] chiém ti 1¢ luu hanh 5,9%,
cao hon ti 1& 1,2% cua kiéu gen P[4]. O Hué, P[4] chiém ti 1& 7,0%, cao hon P[6] chi
chiém 4,0%. C6 13,7% truong hop khong xac dinh dugc kiéu gen P ¢ Hué, cao hon
6 Nam Dinh véi ti 1€ 9,6%.

N=357 N=188 N=320 N=80 N=107 N=205 N=53 N=36
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Hinh 3.6. Ti I¢ lru hanh cac kiéu gen P ciia vi rat Rota hang nim tai Nam
Pinh, 4/2017-3/2021 va Hué, 1/2017-12/2020

Két qua & Hinh 3.6 thé hién ti 1¢ phan b kiéu gen P hang nim tai Nam Dinh
va Hué trudc va sau udng vic xin. Su phan bd luu hanh ciia mdi kiéu gen P it ¢6 su
thay di theo thoi gian. Tai Nam Dinh va Hué, P[8] 14 kiéu gen phd bién nhét trong
thoi gian nghién ctru, va ¢6 xu hudng giam theo thoi gian. Ti 1€ khong xac dinh duoc
kiéu gen ting dan déu theo thoi gian tir 3,1% dén 35,0% ¢ Nam Pinh va tir 6,5% dén
26,4% & Hué. Kiéu gen P[6], P[4] va P hdn hop it khi xuat hién nén khong thay rd xu
huéng thay d6i theo nam.
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3.1.2.3. Ddc diém phan bé luu hanh cac té hop kiéu gen GP cua vi rit Rota
A. Nam Dinh (4/2017-3/2021), N=945
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B. Hué, 01/2017-12/2020 (N=401)
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GPmix: Pong nhiém cdc kiéu gen G va/hodc P; Gnt: Khéng xdc dinh dwoc kiéu gen G
Pnt: Khéng xdc dinh dwoc kiéu gen P; Khdc: Céc ching GP hiém gdp
Hinh 3.7. Ti 1§ lvu hanh cac kiéu gen GP ciia vi riit Rota hang nim tai Nam
Pinh, 4/2017-3/2021 va Hué, 1/2017-12/2020
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Két qua cho thidy & Nam Dinh, nim trude khi trién khai ubng véc xin Rotavin-
M1 tir thang 4 nim 2017 dén thang 3 nam 2018, kiéu gen wu thé lwu hanh 13 G9P[8]
(74,8%). Nam dau tién sau udng (thang 4/ 2018 dén thang 3/2019), GOP[8] van la
kiéu gen pho bién (48,8%), G3P[8] (19,7%). Kiéu gen G8P[8] (67,2%) chiém uu thé
lru hanh trong niam thi hai (thang 4/2019 dén thang 3/2020). Trong nim thir ba sau
ubng vic xin (thang 4/2020 dén thang 3/2021), G1P[8] (23,8%) va G8P[8] (18,8%)
1a cac kiéu gen pho bién nhat mic du 26,3% mau bénh pham dwong tinh véi RV
khong thé x4c dinh dugc kiéu gen va 16,3% s6 mau chi xac dinh mot phén kiéu gen
(kiéu gen G hoic kiéu gen P) (Hinh 3.7A).

Tuong tu nhu & Nam Dinh, cac kiéu gen luu hanh chiém wu thé thay ddi theo
thoi gian & T.T. Hué (Hinh 3.7B). Trong nim chua trién khai udng vic xin Rotavin-
M1, tir thang 1/2017 dén thang 12/2017, G9P[8] (32,7%) va G3P[8] (31,8%) la cac
kiéu gen luu hanh phd bién nhat. Pén nam tht nhat sau ubng (ndm 2018), G3P[8]
(52,2%) 1a kiéu gen dugc phat hién phd bién nhat. Nam thir hai (ndm 2019), GOP[8]
(20,8%) va G3P[8] (18,9%) lai 13 cac kiéu gen luu hanh phd bién nhat nhung c6
18,9% mau bénh phém khong thé duoc xac dinh duge kiéu gen (G va P), ¢6 9,4% chi
xac dinh mot phan kiéu gen (kiéu gen G hoidc P). Pén nam thtr ba sau udng véc xin
(nim 2020), G8P[8] (47,2%) 1a kiéu gen phd bién nhat va trong s6 c6 13,9% mau
kiém tra khong xac dinh kiéu gen G va P, ¢6 16,7% mau chi c6 mot phan kiéu gen G
hoac P.
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Hiéu qud bdo vé cua vdc xin Rotavin-M1 theo nhém tugi va mize dg 1am sang
Bang 3.5. Hiéu qua bao vé ciia Rotavin-M1 theo nhém tudi tir 6 dén 23 thang tudi theo mirc dd 1am sang, 2017-2021

T Bit ky mirc d9 nao Mikc trung binh dén ning®
(thang) So lieu |RV dwong tinh [RV am tinh| VE thé | VE hiéu chinh® | RV dwong tinh |[RV dm tinh| VEtho |VE hi¢u chinh®
9 NN (%) | niN(%) | (95%CI) |  (95% CI) n/N (%) nIN (%) | (95%C1) |  (95% CI)
3 156/423 333/1232 333/1232
. a (c) 0
Téng | Olu (36.9%) (27.0%) Ref Ref 85226 (37.6%) | "7 ooy Ref Ref
(6-23) .; 267/423 899/1232 37% 46% 0 899/1232 39% 57%
2 licu (63,1%) (73.0%) | (20-500%) | (28%, 5096) | 41226 (624%) 73 000y | (17.549%) | (39- 70%)
A 73/197 223/754 34/96 223/754
611 0 licu (37,1%) (29,6%) Ref Ref (35,4%) (29,6%) Ref Ref
2 lidu 124/197 531/754 29% 41% 62/96 531/754 23% 52%
(62,9%) (70,4%) | (1- 49%) (11- 60%) (64,6%) (70,4%) | (-20-51%)| (18- 72%)
A 58/159 73/338 37/89 73/338
17 0 lieu (36,5%) (21,6%) Ref Ref (41,6%) (21,6%) Ref Ref
2 1id 101/159 265/338 52% 55% 52/89 265/338 61% (36- 71%
u (63,5%) (78,4%) | (27-68%) |  (27- 73%) (58,4%) (78,4%) 76%) (46- 84%)
A 25/67 37/140 14/41 37/140
1803 0 licu (37.3%) (26,4%) Ref Ref (34.2%) (26.4%) Ref Ref
2 1id 42/67 103/140 40% (-12- 43% 27141 103/140 31% (-46- 27%
u (62,7%) (73,6%) 68%) (-40- 76%) (65,9%) (73,6%) 67%) (-138- 77%)
A 83/226 110/478 110/478
s 0 lidu (36.7%) (23.0%) Ref Ref 51/130 (39.2%)| (53 0 Ref Ref
7 lidu 143/226 368/478 48% (27- 49% 79/130 (60,8%) 368/478 54% (30- 61%
(63,3%) (77,0%) |  63%) (23- 66%) S (77 0%) 69%) (35- 76%)

@ TCC tir trung binh dén nang dwoc xdac dinh khi diém Vesikari >11
®) Hiu qua bao vé cua vdc xin dwoc hiéu chinh cho thang va nam sinh, thang va nam nhdp vién, tinh va gioi tinh
© Ref: gid tri tham chiéu dé so sanh
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C6 2642/7228 tré TCC nhap vién trong d6 tudi ubng véc xin (<108 ngay tudi)
tham gia sau thoi diém trién khai udng vic xin Rotavin-M1 cung cac vic xin khac
trong chwong trinh TCMR dugc dua vao phan tich hiéu qua vic xin Rotavin-M1,
trong d6 c¢6 2041 tré nhap vién >6 thang tudi (ngoai d6 tudi udng vic xin). C6 1.826
tré (89%) da duoc ldy mau phan, xét nghiém RV va xac dinh tinh trang udng vic xin
Rotavin-M1 du diéu kién dé danh gia hiéu qua véc xin, trong d6 1251 (68,5%) tré da
ubng day du 2 lidu, 50 (2,7%) tré udng 1 lidu va 525 (28,8%) khong udng vic xin
Rotavin-M1. C6 1655/1.826 (90,6%) tré du diéu kién phén tich hiéu qua vic xin tré
trong do tudi 6- 24 thang va udng du 2 lidu. Pay 13 nhom tudi duge quan tim nhat vi
13 nhom tudi cha yéu nhidm RV va vic xin phong TCC c6 hiéu qua bao vé rd rét nhat
(theo két qua ctia nhiéu nghién ctru hidu qua cua cac loai vac xin trude ddy). Do vay,
dé c¢& mau du tin cdy nén trong cac phan tich tiép theo, ching tdi s& tap trung phan
tich hiéu qua & nhom tudi nay udng du 2 licu, trong d6 c6 423 ca xét nghiém duong
tinh v&i RV (ca bénh) va 1232 ca xét nghiém am tinh véi RV (ca ching) véi ti 1€
bénh: chimg gan 1:3.

Két qua ¢ bang 3.5 cho thiy hiéu qua bao vé ctia vic xin Rotavin-M1 ngin ca
TCC nhap vién do RV & tré tir 6-23 thang tudi da udng du 2 liéu 13 46% (95%CI: 28-
59%). Trong cac nhom tudi, hiéu qua bao vé véi nhom tré tir 12-17 thang tudi 1a cao
nhat, dat 55% (95%CI: 27- 73%). Khi udng du 2 liéu Rotavin-M1 ¢6 hiéu qua bao vé
ngin cac ca TCC nhap vién do RV mirc trung binh va ning (thang diém Vesikari >11)
1a 57% (95%Cl: 39-70%), cao hon hiéu qua vdi bat ky mirc d6 nghiém trong nao. O
tat ca cac nhom tudi, hiéu qua bao v€ ngan ca bénh trung binh va nang déu cao hon
hiéu qua ctia vic xin véi bat ky mac d6 nghiém trong, trong d6 véi nhom tudi 12-17
thang hiéu qua cao nhat dat 71% (95%CI: 46-84%). Hiéu qua bao vé ciia vac xin ngin
cac ca bénh mirc trung binh-nang khi tré 2 tudi van dat 61% (95%Cl: 35 - 76%) va
hiéu qua twong g véi bat ky mirc do bénh nao dat 49% (95%Cl: 23 - 66%).



3.1.3.2.

Hiéu qud bdo vé cuia vdc xin Rotavin-M1 véi cac kiéu gen phé bién cua vi rat Rota
Bang 3.6. Hiéu qué bao vé ciia vic xin Rotavin-M1 véi cAc kiéu gen phd bién ciia vi rit Rota tai Nam Dinh va Hué, 2017-2021

Biat ky mirc dd nio

Mikc trung binh dén ning @

, A s A RYV dwon RV am ~ VE hiéu | RV dwon RV am R VE hiéu
Ching | S8liéu | g eS| oy | VEO | ek | tinhN | tnhn | YEEO | chi
(%) ) | O%CD | gsoncny | (o) ) | BYCN | o506
. 497150 | 3330232 | L g o 2090 | 3831232 | o
- (32,7%) | (27,0%) (32,2%) | (27,0%)
S s, | 101150 | 899/232 | 24% 48% 61/90 | 899/1232 | 22% 58%
(67,3%) | (73,0%) |(-10-47%) | (17-67%) | (67.8%) | (73,0%) | (-23-51%)| (25- 77%)
. 2042 | 3331232 | » 1423 | 3331232 | -
— (47.6%) | (27,0%) (60,9%) | (27,0%)
. 22142 | 899/1232 |  59% 52% 023 | 899/1232 |  76% 72%
(52,4%) | (73,0%) | (24-78%) | (-2-78%) | (39,1%) | (73,0%) | (46-90%) | (23- 90%)
. 20/56 | 3331232 | " 121 | 3331232 | "
- (51,8%) | (27,0%) (52,4%) | (27,0%)
i 27/56 | 899/1232 |  65% 46% 1021 | 899/1232 | 66% 61%
(48,2%) | (73,0%) | (41-80%) | (-5-72%) | (47.6%) | (73,0%) | (20-86%) | (-17- 87%)
. 11/24 | 333/1232 333/1232
- 0 licu (45,8%) (27,0%) ref ref 7/16 (43,8%) (27,0%) ref ref
. 13/24 | 899/1232 | 56% % b1 se.an) 8091282 | 52% 94%
(54,2%) | (73,0%) | (1-81%) | (28- 93%) 7)) (73,0%) | (-29- 82%) | (60- 99%)

@ TCC tir trung binh dén ning dwoc xdc dinh khi diém Vesikari >11
() Hiéu qua bao vé cua vdac xin dwoc hiéu chinh cho thang va nam sinh, thang va nam nhap vién, tinh va gioi tinh
) Ref: gid tri tham chiéu dé so sanh
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Hiéu qua cua vic xin Rotavin-M1 véi 1 s kiéu gen RV luu hanh phd bién
khac nhau. Hiéu qua bao vé ciia vic xin cao nhat v6i kiéu gen G1P[8]1a 77% (95%CI:
28- 93%) va tiép theo 1a GOP[8] véi hiéu qua 12 52% (95%CI: -2- 78%), G8P[8]
(48%, (95%ClI: 17- 67%)), G3P[8] (46%, (95%ClI: -5-72%)) (Bang 3.6).

Hiéu qua ctia vic xin ngin C&c ca bénh trung binh dén ning dbi voi mdi kiéu
gen luu hanh phd bién déu cao hon hiéu qua voi bat ky triéu ching nao. hiéu qua véi
chung G1P[8] cao nhat vdi 94% (95% CI: 60- 99%), tiép theo 1a GIP[8] (72%, (95%
Cl: 23- 90%)), G3P[8] (61%, (95% CI: -17- 87%)) va G8P[8] (58%, (95% CI: 25-
77%)) (Bang 3.6).

3.1.4. Ddc diém di truyén ciia mét sé ching vi rat Rota

3.1.4.1. S da dang vé di truyén cua vi rat Rota ching G1P[8] va mai lién hé

Véi vac xin phong tiéu chay cdp do vi rat Rota

3.1.4.1.1. Tilé rwong dong Nucleotide, acid amin va phan logi nhanh cua vi rit Rota
kieu gen G1P[8] luu hanh tai Nam Pinh nam 2021 va cac ching vdc xin

C06 30/45 ching G1P[8] dugc phat hién & Nam DPinh nam 2021, trong d6 26
mau duge giai trinh tw gen VP7 va VP4 thanh cong, 1ap ciy phat sinh ching loai, S0
sanh trinh tu Nucleotide va acid amin véi cac chiing vac xin va chiing luu hanh trude
day tai Viét Nam. Két qua dugc thé hién ¢ bang 3.7, hinh 3.8A-B, bang trong phu luc
12A va 12B nhu sau:

Bang 3.7. Ti I¢ twong ddng nucleotide, acid amin va phan loai nhanh di truyén
trén VP7, VP4 ciia mdt s6 chiing vi rit Rota kiéu gen G1P[8] nghién ciru véi

chiing vi rit vic xin

VP7-G1 VP4-P8
Nhanh | Nu (%) aa (%) | Nhanh | Nu (%) aa (%)
Chﬁ?zgogll)P 8] I ref ref Il ref ref
Rotavin-M1 | 91,7-92,0 | 92,4-93,2 Il 97,4-97,5 | 97,1-97,6
Rotarix I 96,0-96,1 | 95,4-95,8 I 90,8-91,1 | 91,4-91,8
RotaTeq I |90,7-90,8 | 92,8-93,2 I 93,4-93,6 | 96,7-97,1

Ref: gid tri tham chiéu




80

=
26 mau G1 nghién ciu

2 |1 RVAHuman-wTHA/B7101/2019 G1Px (MW058363)
RVA/Human-wt/MAL/LC541520/2018/G1P8 (LC541520)
MT939952 RVAHu-wt/RUS/Mos-150120-742/2020/G1P8 e
MH560416 RVA/hum/IND/hbi18-18/IVRIG1P8
RVAHuman-wt/VNM/NT05/2009/G1P8
LC086752 RVAHuman-wt/THA/PCB-118/2013/G1P 8
KX362902 RVA/Human-wt/VNM/12034 66/2012VP7
RVAHuman-wt/THA/CU957-KK/2011/G1P8
“* | RVAHuman-wt/VNM/HCMC750/2009 G1
JF690730 RVAHuman-wt/VMN/HCMC/726/2009
RVAHuman-wt/VMN/HNI854/2009/G1
= | JF690723 RVA/Human-wt/VMN/HNIB81/2009/G1
|~ RVAHuman-wt/ITA/PA33/99/1999/G1P8
E [l RVAVaccine/USA/Rotarix-AROLA490AB/1988/G1P1A8

1 L]

= | HQ392415 RVAHuman- wi/BEL/BE00048/2009/G1P8
s, RVAHuman-wiITA/PA10/90/1990/G1P8 ] -
RVAHuman-wtITA/PA78/89/1989/G1P8
RVAHuman-w/JNP/87Y1397/xx/G1P8
—‘{m [-RVMiman-thUSNKW)oo:/G!Px Lineage V
% | RVAHUman-wKOR/Kor-64/1988/G1Px
:{ RVAHuman-wiVNM/SP026/2012/G1P8
RVAHuman/NCA/9./2010/G1P8
RVAHuman-wtVNMVNT55/2006/G1P8
*| RVAHuman-wUVNM/NhaTrang/V17/2006/G1P8
@ Vaccine/VNM/RotavinM1/VP7/2008
= | | L RVAHuman wtVNWHCMCT61/2007
' RVAHuman-wi/VNM/HCMC197/1999/G1P8
RVAHuman-wtVNM/HCMC142/1999/G1
= JF690677 RVAHuman-wiVMN/HP08/1999
RVAHuman-wtVNMWHP16/1999/G1P8
b | RVAHuman-wiVNWHNI36/1999/G1P8
JF690675 RVAHuman-wVMN/HNI43/1999/VNM
(GU377206 RVAHuman-wi/JPN/08OT10/2008/G1P8
*| | RVAHuman-wt/JP/R833/2008/G1 (EU708571)
| RVAHuman-wiVNMHPO769/2007/G1
| RVATHuman-wi/VNM/HNI516/2007/G1P8
! LC056817 RVAHuman-wiVNM/NTO0247/2007/G1P 8 |
RVAHuman wISR/ISr56/1995/G1Px
RVAHUman wBRABIZG/1995GIPx | |
RVAHuman-tc/USAD/1974/G1P1A8
= W Vaccine/USA/RotaTeq-WI79-9/1992/G1875
RVAHuman-wi/JPN/AU19/G1Px ] LineageVi
—J I:RVAIBoWne»M/TMSIGWx } gl
= L— RVAPig-{c/VEN/CB0/G1PS

RVAHuman-wt/THA/TM-15012 58/2018/G3 ] Outgroup

Lineage |

B
i

010

(Hinh tam gidc biéu thi cho RotaTeq, hinh vuéng biéu thi cho Rotarix)

Hinh 3.8A. Cay phéat sinh chiing loai trén gen VP7 ciia cac chiing RV G1P[8]

(2021) va cac chiing vic xin



100 | [ JN849117 RVA/Human-wt/BEL/BE0258/2008/G12P8

77 @ RVA/Human-wt/VNM/VE5390/2021/G1P8
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@ RVA/Human-wt/VNM/VE5395/2021/G1P8
MWO058564 RVA/Human-wt/THA/B6644/2019 G3P8
MW280907 RVA/Human-wt/ITA/PA200-18/2018/VP4/G3P8
OK334800 RVA/Human-wt/IND/NIC-RV-1333/2019/G3P8
@ RVA/Human-wt/VNM/VE6841/2021/G1P8
@ RVA/Human-wt/VNM/VE6837/2021/G1P8
@ RVA/Human-wt/VNM/VE6342/2021/G1P8
@ RVA/Human-wt/VNM/VE6310/2021/G1P8
@ RVA/Human-wt/'VNM/VEG188/2021/G1P8
@ RVA/Human-wt/VNM/VEBG132/2021/G1P8
@ RVA/Human-wt/VNM/VE5400/2021/G1P8
96 | @ RVA/Human-wt/VNM/VE6129/2021/G1P8
@ RVA/Human-wt/VNM/VE6141/2021/G1P8
@ RVA/Human-wt/'VNM/VEG189/2021/G1P8
@ RVA/Human-wt/VNM/VE17810/2021/G1P8
@ RVA/Human-wt/VNM/VES5386/2021/G1P8
@ RVA/Human-wt/VNM/VEG131/2021/G1P8
@ RVA/Human-wt/VNM/VEG176/2021/G1P8
@ RVA/Human-wt'VNM/VEBG294/2021/G1P8
@ RVA/Human-wt'VNM/VE6G311/2021/G1P8

OK334799 RVA/Human-wt/IND/NIC-RV-1318/2019/G3P8
MN414261 RV-BLD/MMC2019-1

83 [ OK334790 RVA/Human-wt/IND/NIC-RV-1271/2019/G3P8
MN414262 RV-BLD/MMC2019-2
OK334766 RVA/Human-wt/IND/NIC-RV-0916/2018/G1P8

98

JX878641 RVA/HU-wt/RUS/Novosibirsk/Nov12-N4489/201212P8
- KT921094 RVA/Human-wt/USA/CNMC13/2011/G12P8
4 Vaccine/VNM/RotavinM1/VP4/2008
DQ235965 RVA/Human-wt/THA/CU106P8
HQ392340 RVA/Human-wt/BEL/BE00038/2008/G1P8
JN258832 RVA/Human-wt/Bel/BE00073/2001/G1P8
JN258360 RVA/Human-wt/USA/2007719674/2007/G1P8
KF371777 RVA/Human-wt/CHN/E956/2008/G3P8
RVA/Human-wt/VNM/NhaTrang/V17/2006/G1P8
RVA/Human-wt/THA/SKT-289/2013/G3P8
KT223457 RVA/Human-wt/BEL/BE00089/2002/G1P8
KF371733 RVA/Human-wt/CHN/A16/2000/G3P8
RVA/Human-wt/VNM/HNI36/1999/G1P8
RVA/Human-wt/VNM/HCMC761/2007/G1P8
AB536809 Rotavirus A Hu/NhaTrang/V99/2006/VNM
LC056796 RVA/Human-wt/VNM/NT0241/2007/G3P8
KU243612 RVA/Human/CHN/WZ175/2013
77 | KU243615 RVA/Human/CHN/WZ7/2013
JQO069685 RVA/Human-wt/CAN/RT010-09/2009/G3P8

AB222784 RVA/Human-wt/JP/KU/2005 VP4

100 , U30716 RVA/Human-wt/AUS/F45/1995/G9P8

74

71

95 RVA/Human-wt/MWUF45/1987/GOP8
pvs RVA/Human-tc/USA/WIG1/1983/GOP1A8 Lineage Il
LC384333 RVA/HUman-wt/JPN/HKD0825/2016/G1P8
VA/NVaccine/lUSA/RotaTeq-WI79-4/1992/G6P1A8
100 | pyn478686 RVA/HUMaN-W/USA/2014741572/2014/G1P8
100 | JN849149 RVA/Human-w/BEL/BE1280/2009/G1P8
95 [71 HQ392409 RVA/HUman-w/BEL/BE00045/2009/G1P8
100 KP902555 RVA/Human-wt/BEL/BE 1400/2008/G1P8 Lineage IV
RVA/HUman-wt/MWIMW670/1999/G4P8
RVA/HUman-wt/MWI/OP530/1999/G4P8
99 - l RVA/Human-TC/USA/Rotarix/2009/G1P8 Rotavirus A strain
- 91 [ jN849151 RVA/Human-w/BEL/BE1520/2009/G1P8
JN849119 RVA/HUman-w/BEL/BE0253/2008/G1P8
JNB49125 RVA/Human-wBEL/BE 1001a/2008/G1P8 Lineage |
100 RVA/Human-wt/JPN/ITO/1981/G3P8
- RVA/Human-w/USA/Wa/1974/G1P8
L RVA/Human-wt/Bethesda/DC23/1976/G3P8
HQ650119 Rotavirus A RVA/Human-tc/USA/DS-1/1976/G2P4 DS-1 (outgroup)
0.050

(Chdm tron biéu thi cdc mau nghién cveu, hinh thoi biéu thi cho Rotavin-M1, hinh tam giac

biéu thi cho RotaTeq, hinh vudng biéu thi cho Rotarix)

Hinh 3.8B. Cay phét sinh chiing loai trén gen VP[4] ciia cac ching RV G1P[8]

(2021) va cac chiing vic xin

OK334767 RVA/Human-wt/IND/NIC-RV-0931/2018/G1P8 Lineage lll



82

Két qua phan tich ti 16 twong dong nucleotide, acid amin va phan loai cac nhanh
trén cay phat sinh chung loai v6i gen VP7-G1 duogc thé bang 3.7. va hinh 3.8A. Két
qua cho thiy cac ching RV G1P[8] hién nay déu c6 G1 nhanh II, cing nhanh véi
Rotarix voi trong dong vé nucleotide (96,0-96,1%) va acid amin (95,4-95,8%). Céc
chung RV G1P[8] nay khac nhanh véi Rotavin-M1 (c6 G1 nhanh I) véi do tuong
dong kha thap vé Nucleotide (91,7-92,0%) va acid amin (92,4-93,2%) va khac nhanh
v6i chung W179-9 (G1P[5]) ctua RotaTeq (c6 G1 nhanh III) va murc twong dong thap
nhat vé nucleotide (90,7-90,8 %) va acid amin (92,8-93,2%).

Doan gen VP4-P[8] ciia chung G1P[8] dang luu hanh cung nhanh III v&i ching
véc xin Rotavin-M 1 v6i mire trong ddng kha cao (97,4-97,5%) vé nucleotide va 97,1-
97,6% vé acid amin Chung nay khac nhanh véi 2 loai véc xin con lai 13 Rotarix (P[8]
nhanh 1) va chung W179-4 (G6P[8]) ctia RotaTeq (P[8] nhanh II), vdi ti 1€ tuong
d6ng 1an luot 90,8-91,1% vé trinh ty nucleotide, 91,4-91,8% vé acid amin v&i Rotarix
va 93,4-93,6% vé nucleotide, 96,7-97,1% acid amin voi RotaTeq (Bang 3.7. va hinh
3.8B.). Tir két qua trén cho thay chung G1P[8] dang luu hanh ¢6 G1 nhéanh I v6i P[8]
nhanh III, khac hoan toan véi véc xin Rotavin-M1 (G1 nhénh | va P[8] nhanh II1),
Rotarix (G1 nhanh Il va P[8] nh&nh I) va RotaTeq ( G1 nhanh 111 va P[8] nhanh II).

Két qua phan tich ti 16 twong dong Nucleotide va acid amin gitra cac ching G1
va ching P[8] lwu hanh tai Viét Nam tir 1999 dén nay trén gen VP7 va VP4 dugc thé
phu luc 12A,12B va trén ciy phat sinh chung loai hinh 3.8A-B. C4c ching phan b
tai Viét Nam tir 1999 dén 2007 c6 gen VP7-G1 nhanh | va khoang tir 2009-nay da
chuyén sang nhanh I, cing nhanh véi ching G1P[8] dugc phan 1ap nam 2021. Céac
mau tir 1999-2007 chi twong dong véi cac ching gan day 91,2-92,4% vé Nucleotide
va 92-94,9% vé acid amin, trong khi 1 s6 mau phan tich tir ndm 2009 c6 ti 1é twong
déng cao hon (91,7-97,3% vé Nucleotide va 97,3 -98,5%% vé acid amin) vdi chung
gan day. Céac chiing VP4-P[8] d4 luu hanh tai Viét Nam tir nam 1999-2009 déu thudc
nhanh III, tuong tu voi chung P[8] hién nay vdi ti 1& twong dong 96,5-97,7% vé
Nucleotide va 97,1-98,8% vé acid amin so chung nam 2021.
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3.1.4.1.2. Céc acid amin bién doi chung vi rat Rota G1P/8] luu hanh tai Viét Nam tir 1999 dén nay va ching vdc xin
Bang 3.8A. Bién d6i acid amin trong céac epitope khang nguyén ciia gen VP7 ciia cac chiing G1P[8] trong nghién ciru va

chiing G1 tham chiéu va cac chiing vi rdt vic xin

ST Vi tri acid amin ®
T D Nam 19 28 20 33 37 41 42 46 49 55 57 65 66 68 74 75 91 ?b‘;' ?bz 101 108 116 1(5)3 141 1(‘:')7 170 179 202 208 2(%)7 218 268
1 Wi 92 LR I I FTVARLLAVTEUVTNDTTUVSTFSVGTOQMI V
(RotaTeq) o -
RIX441
2 (Rotarix) 1988 . . . . S Y T A G I | E|S L I . M v
3 Rotavin-M1 2008 . Q F K I T S G S|E|S N|L|N]|I RIT|V]1
4  HP16 1999 S K T S G S|E|S N|L . 1 T|V] I
5  HCMC142 1999 F K T S G S|E|S N|L[NTI T|V]I
6  HPO8 1999 F K T S G S|E|S N|L|NJ|I T|V
7 HCMC197 1999 F F K I T S G S|E|S N|L|NJ|I TV
8  HNI36 1999 . . S K I T S G N|S|E|S N|L|NJ|I T V]I
9  VN755 2006 . Q F K I T S G S|E|S N|L|NJ|I T V]I
10 HCMC761 2007 . Q Fo. K I T S G . .|S|E]|S CINJ LN T V]I
11 HNI516 2007 . S K I T S I N|S|E|S IIN|L|[N]I T V]I
12 HP0769 2007 S K T S I N|S|E|S IIN|L|[N]I T|V]I
13 NT0247 2007 S K I T S I N[S|E]|S IIN| L[N T |V
14 NTO5 2009 M s s I A A G | ClE|s 1 LINJ|I \%
15  HCMC750 2009 M s s I A A G | E|S |1 LINJ|I \%
16 NT169 2009 M s s I A A G | E|S 1 LINJ|I \%
17 HCMC/726 2009 M S s I A A G | E|S 1 LIN|I v
18 HNI881 2009 M S s I A A G | E|S 1 LIN|I v
19 12034 66 2012 M S s I A A G | E|S 1 L|D|1 v
20  VE5386 221 F Q M L S S T I A A G | E|S LIN|I E v
21 VE5392 221 F Q M L S S T I A A G | E|S . LIN|I E v
22 VE6131 2020 F Q M L S S T I A A G | E|S 1 LINJ|I \%
23 VE6132 2020 F Q M L S S T I A A G | E|S |1 LIN|T . \%
24 VE6155 2020 F Q M L S S T I A A G | E|S LIN|I E Y
25  VE6166 2020 F Q M L S S T I A A G | E|S LIN|1 . [1]Vv
26 VE6310 2020 F Q M L S S T [ A A G | E|S LIN|I E Y
27 VE6841 2020 F Q M L S S T I A A G | E|S LIN|I v
28 Céc mAu khéc 2020 F Q M L S s T I A A G | E|S LIN]|I Vv
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Bang 3.8B. Bién déi acid amin trong cac epitope khang nguyén ciia gen VP4 ciia cac chiing G1P[8] trong nghién ciru va

chiing G1 tham chiéu va cac chiing vi rdt vic xin

ST Vi tri acid amin @
T ID Ni
M 35 51 63 78 91 106 108 1(})3 120 121 1(3,5 128 1(3,1 13)5 144 145 1(?)0 160 162 167 173 189 1(?)5 199 216 236 252 254 255 268
1 Rixadl 198 | DP NVV I NM I S F S NR S EDT RTF V S T NP DI V R
(Rotarix)
2 RotaTeq 1992 V G | T VI[N R|D K L I N I S T |
3 slolta‘””' 2008 VG S T IV N VI[N RID|T G L I N|G S T 1| G
4  HNI36 1999 V G S IV N V[N R|D G L I N|G S T |
5 \N/2§Tra”9/ 2006 VG . T 1 1| V N VI[N R|D G|p|E L I N|G s s T
6 \N/ggTrangl 2006 VG S Y, s VI[N R|D G|D L 1 N|G s T
7 HCMC761 2007 V G S IV S VIN R|D G| D L I N|G S T |
8 NTO0241 2007 V G s Il V|D|N VI[N R|D G| D L I N|G S T
9 VE5390 2021 V G T IV N V|N R|D G| D K L | N|D S T
10 VE5395 2021 V G T IV N V|N R|D G| D K L | NI|D S T
11 VE6189 2021 V G T IV N V|N|.|R|D G| D K L | NI|D S T
12 VE17810 2021 V G T IV N V|N|L|IR|D G| D K L | NI|D S T
13 Eﬁgcmau 2021 V G T Y N VI[N R|D G|D K L I N|[D S T
Ghi chu:

@ \ung 6 dam mau la cdc acid amin thudc ving epitope ciia VP7

® Acid amin thuéc vimg Epitope 7-1a ciia VP7

© Acid amin thuéc ving Epitope 7-2 ciia VP7

Cic acid amin bi bién déi so véi ching tham chiéu RotaTeq trong viing epitope diroc khoanh viing trong 6 chit nhat @ Béi ddm mau la cac acid amin thuge ving epitope
cua VP4

®@ Acid amin thudc ving epitope 8-3 ciia VP4

O Acid amin thuéc viing epitope 8-1 ciia VP4

Cac acid amin bj bién doi so véi chiing tham chiéu Rotarix trong viing epitope diegc khoanh viing trong é chit nhdt
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So sanh su khac biét cac acid amin thudc vung khang nguyén cua protein
VP7-G1 (gdbm 3 ving 7-1-a, 7-1-b va 7-2) va protein VVP4-P8 (gom 4 epitope tir 8-
1 dén 8-4) va cac acid amin vung khac cua 1 s6 chung G1P[8] luu hanh tir 1999-
2021 va cac chung Vi rdt vic xin tai Viét Nam, két qua & bang 3.8A cho thiy, cic
chung hién nay c6 khac biét acid amin ¢ vi tri N94S, S123N trong vung epitope 7-
1-a va vi tri M217T cua epitope 7-2 trén protein VP7 so véi vic xin Rotavin-M1.
Cac mau nghién ctru cling khéac biét voi RotaTeq & vi tri E97D & epitope 7-1a va
N147S & epitope 7-2 va khdong khac biét acid amin vdi Rotarix (nhanh II) ¢ cac
vung epitop trén gen nay.

Cac ching G1 giai doan 1999-2007 c0 khac biét & N94S, S123N va M217T
trong ving epitope so voi ching dang luu hanh. Cac mau G1 nam 2009 khong co
su khac biét acid amin & 3 vi tri nay so voi cac mau dang nghién ctru. So sanh bién
d6i acid amin giita cac chung nghién ctru ndm 2021, chi c6 1 miu (VE6166) trong
sO 26 mau nghién ctru c6 khéac biét 1 acid amin & vi tri 1217M thudc epitope 7-2.
C6 7 mau c6 thay doi acid amin & ving khong mang tinh khang nguyén, gom 1
mau & vi tri 1571, 2 mau ¢ [108T va 4 mau & E179G.

Két qua trén bang 3.8B. cho thiy cho thiy cac chung P[8] hién nay khac
Rotavin-M1 ¢ vi tri acid amin 195 trén epitope 8-1 va vi tri acid amin 113 trén
epitop 8-3 cua VP4-P[8]. Vic xin Rotarix c6 4 bién dbi (D195N trén epitope 8-1,
N125S, R131S va D135N trén epitope 8-3), trong khi RotaTeq chi khac 1 vi tri
D150E trong viing khdng nguyén so véi chiing hién nay. Cac mau P[8] thu thap
nam 2021 kha tuong ddng nhau, khong khac biét acid amin trong ving khang
nguyén va chi c6 1 mau xut hién 1 bién d6i acid amin ¢ vi tri L128F khong thudc
ving khang nguyén. Bién d6i nay khong quan sat thiy & mau vac xin va mau P[8]

trude do.
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3.1.4.2.  Swda dgng vé di truyén chang vi rat G8P[8]

3.1.4.2.1. Phan logi bo gen cua chung vi rut G8P/8] luu hanh tai Viét Nam
Lua chon ngiu nhién 14/284 ching G8P[8] tir nim 2016-2020, két qua tir
ciy phat sinh ching loai dwgc thé hién & hinh 3.9A-B va phu luc 13 nhu sau:

99

0.10

@ RVAHuman-wiVNM/VE17441/2020/G8P8
@ RVAHuman-wt’'VNM/VE5041/2019/G8P8
@ RVA/Human-wt’'VNM/VE4646/2019/GBP8
@® RVA/Human-wt/VNM/VE17103/2019/G8P8
@ RVA/Human-wt/VNM/VES712/2019/G8P8
&?; @ RVA/Human-wt/VNM/VE3946/2019/G8P8
0K349194 RVA/Human-wt/CHN/GZ-0013/2021/G8P8
@ RVAHuman-wit"VNM/VE17432/2020/G8P8
@ RVA/Human-wt'VNM/VE3475/2019/G8P8
® RVA/Human-wt/VNM/VE17320/2019/G8P8
@ RVA/Human-wt/VNM/VE5823/2020/G8P8
0OK343183 RVA/Human-wt/CHN/GZ-0005/2021/G8P8
MG896097 RVA/HUman-wt/SGP/NV-16-124/2016/G8P8
@ RVA/Human-wi'VNM/VEB294/2017/G8P8
@ RVA/Human-wt/VNM/VE1492/2016/G8P8
MT410500 RVA/Human-wt/JPN/17287/20192019/G8P8
MG877694 RVA/Human/Chile/203500/2016/G8P8
MG877692 RVA/Human-wt/Chile/208800/2017/G8P8
MGB877696 RVA/Human/Chile/200900/2017/G8P8
MT410500 RVA/Human-wt/JPN/17287/2019/G8P8
MG877691 RVA/Human-wt/Chile/101100/2016/G8P8
MN166833 RVA/Human-wt/CZE/H304/2018/G8P8
LC074743 RVA/Human-wt/VNM/RVN1326/2014/G8P8
LC074731 RVA/Human-wt/VNM/RVN1149/2014/G8P8
MNQ58740 RVA/Human-wt/KOR/CAU17L-79/2017/G8P8
MK690514 RVA/Human-wt/CZE/H152/2017/G8P8 R
@ RVA/Human-wt/VNM/VE7721/2016/G8P8
@ RVAHuman-wiVNM/VE7810/2016/G8P8
LC386070 RVA/Human-wt/JPN/SO1162/2017/G8P8
KT007718 Human-wt/THA/CU-B1882/KK/2014/G8P8
LC169967 RVA/Human-wt/THA/SSL-55/2014/G8P8
LC169956 RVA/Human-wt/THA/SSKT-269/2014/G8P8
LC105055 RVA/Human-wt/JPN/HK14-2/2014/G8P8
1P8q' LC102884 RVA/Human-wt/JPN/To14-0/2014/G8P8
LC074746 RVA/Human-wt/VNM/RVNO377/2015/G8P8
| 1 KT007657 RVA/HUman-wt/THA/CU-B1715/2013/G8P8
99 GU984760 RVA/Cow-wt/IND/68/2007/G8P14
AF104104 RVA/Human-wt/EGY/EGY2295/1995/G8P14
AF141918 RVA/Human-wt/IND/MP409/1393/G8P1
AF104102 Human-wt/EGY 1850/1999/G8P14
L | LC119108 RVA/Cow-tc/NGA/NGRBg8/1998/G8P1
GQ344620 RVA/Human-wt//SA1396DGM/2004/G8P6
0 DQ005109 RVA/Human-wt/COD/DRC88/2003/G8P8
AB749184 RVA/Human-tc/MWI/QEC287/2006/G8P8
— 84 FJ386445 RVA/Human-wt/KEN//KYE914/2002/G8P4
100" FJ386445 RVA/Human-wt/KEN/KY6914/2002/G8P4
87| | AY855064 RVA/Human-wt/BRA/R291/G8
100 ' AY855064 RVA/Human-wt/BRZ/R291/2006/G8
AF207060 RVA/Human-wt/AUS/BG8/1996/G8Px
W‘i— FJ611782 RVA/Human-wt/NZL/RV05.187/2006/G8P 14
KJ803840 RVA/Human-wt/PRY/492SR/2004/G8P1
JX307592 RVA/Human-wt/IND/mcs65/2011/G8P4
AB158431 RVA/Bovine/JPN/Sun8/200/G8P 14
KP006514 RVA/Human-wt/GTM/2009726790/2009/G8P14
KP198636 RVA/Human-wt/ITA/PR1300/2004/G8P 14
JQ988904 RVA/HUman-wt/Croatia/CR2006/2006/G8P8

100 ' DQ995179 RVA/Human-wt/Slovenia/S|-885/2006/G8P8

MK 161358 RVA/Human-wt/THA/2CR23/2016/G3P8 | Outgroup

Lineage IV

Lineage V

] Lineage IIl

Lineage Il

(Cdc dau cham tron dwoc sir dung dé biéu thi cdc ching dang nghién ciru)

Hinh 3.9A. Cay phat sinh ching loai trén gen VP7 cua cac ching G8P[8],

(2016-2021)
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80 | @ RVAHuman-wt/VNM/VES823/2020/G8P8
@ RVAHuman-wiVNMVE3475/2019/G8PS
OK349181 RVA/Human wCHN/GZ-0005/2021/G8PS
0K349192 RVA/Human-wt/CHN/IGZ-0013/2021/G8P8
@ RVAHuman-wiVNM/VE17320/2019/G8PS
@ RVAHuman-wi/VNMVE17432/2020/GSPS
@ RVAHuman-wiVNMVE3946/2019/G8P8
@ RVAHuman-wi/VNM/VE17441/2020/G8P8
@ RVAHuman-wi'VNM/VE4646/2019/GEPS
1 @ RVAHuman-wi/VNMVE17103/2019/G8PS
@ RVAHuman-wiVNMVES041/2019/G8P8
@ RVAHuman-wiVNM/VEST12/2019/GEPS
LC455768 RVA/Human-wtTHAMS2014-0134/2014/G3P8
MH560762 RVA/Human-wi/BRANAL-R594/2015/G3P8
1| HE69766 RVA/Human-wi/BRAIAL-R330/2015/G3P8
L | 6228329 RVA/Human-wt/JPN/MI1125/2016/G3P8
LC169954 RVAHUman-wi THA/SSKT-269/2014/G8P8
LC102885 RVAHuman-wtJPN/To14-0/2014/G8PS
L LC074732 RVAHuman-wVNM/RVIN1149/2014/G8PS
03 |— @ RVAHuman-wtVNMNVES294/2017/GSPS
9 MN258379 RVAHuman-wt/CZE/M304/2018/G8Pg
@ RVAHuman-wiVNM/VE1492/2016/G8PS
MN058738 RVAHuman wiKOR/CAU1TL-79/2017/GSPS
& 8| | @ RVAHuman-wi'VNM/VET810/2016/G8PS
% | @ RVAHuman-wiVNMVET721/2016/G8PS
100 L LC0BE159 RVA/Human wiVNM/SPOT1/2012/G1P8
DQOD5111 RVAHUman-w/COD/DRCS8/2003/G8P8
HQ392340 RVA/Human-wi/BEL/BE00038/2008/G1P8
= 499[‘— RVAVaccine/VNM/Rotavinl1/2008/G 1P8
82 | DQ235965 RVAHuMan-wi/ THA/CU108P8/2005

FJ947376 RVA/Human-wi/Bethesda/DC2109/1976/G3P8

GUSB5044 RVANaccine/USA/RotaTeq WIT9-4/1992/GEP1AS

100

99

99

Lineage Ill

100 Lineage Il

MF168111 RVA/Human-wt/USAVU12-13-42/2013/G12P8
78" KC443601 RVA/Human-wi/AUS/CK20039/2008/G1P8
99 | KT988164 RVA/HUuman-wi/ITA/PR1470/2009/G3P8

91 |1 KP902556 RVA/Human-wt/BEL/BE1350/2009/G3P8

100 Lineage |

KP902540 RVA/Human-wt/ISR/R5751/2009/G9P8
HQ537508 RVAHU-wi/RUS/Novosibirsk/Nov10-N735/2010/G1P8
—— AB008280 RVAHuman-wt/JPN/TO/1981/G3P8
100 KT694942 RVAHuman-wt/USAWa/1974/G1P8

[ JX943612 RVA/Human-TC/USA/Rotarix/2009/G1P8
99 - JNB49151 RVAHuman-wt/BEL/BE1520/2009/G1P8 ]
HQE50119 RVAHuman-tc/USAIDS-1/1976/G2P4 ] Outgroup

r—]
002

(Cac ddu cham tron duwoc sir dung dé biéu thi cdc ching dang nghién ciru)

Hinh 3.9B. Cay phat sinh chiing loai ctia cac gen VP4 ciia cac chiing G8P[8]

Két qua cho thiy tit ca cac chung G8 déu thudc nhanh 1V, cung nhanh véi
chung duogc phat hién ¢ Viét Nam nam 2014-2015 va cac chung luu hanh ¢ Dong
Nam A, Nhét Ban, Chdu My tir 2012 dén nay nhung khac véi chung G8P[8] phd bién
& Chau Phi (nhanh I va V) hodc & Chau Au giai doan 2006-2011 (nhanh I). Cac mau
nghién ctru khong c6 thay doi ddng ké nao tir nim 2016-2020 (thay ddi trinh ty
nucleotide va acid amin tuong tng 1a 0,1% -0,8%) (Hinh 3.9A).
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Gen VP4 cua nhanh G8P[8] (Hinh 3.9B) déu thudc nhanh 111 (100%). Gen
VP4 ciia cac chung G8P[8] nhéanh III c¢6 d6 twong dong 91,7% dén 92,4% vé
nucleotide véi ching WI79-4 cia RotaTeq c6 P[8] thudc nhanh II va twong ddong
89,1% dén 90,2% voi ching RIX441 nhanh I cta Rotarix. Cac chung G8P[8] nghién
ctru khong c6 su thay d6i dang ké qua cac ndm tir 2016 dén 2020, ti 18 bién ddi trinh
tu nucleotide va acid amin 1an luot 13 0,8% -1,9%.

Phan tich trén cay phat sinh chung loai dya trén trinh ty cic doan gen khac
duogc thé hién & phu luc 13. Két qua duoc tong hop trong bang sau:

Bang 3.9. Pic diém phén loai 11 doan gen ciia cic chiing G8P[8]

STT Tén miu |Nim Kiéu gen -nhanh

VP7 | VP4 [VP6 [VP1 |VP2 [VP3 [NSP1 [NSP2 INSP3 |NSP4 [NSP5
1. 14 chung G8P[8] 22%:;%_ G8-IV |P[8]-IIl | 12 |R2 |C2 M2 | A2 N2 T2 E2 H2
2. Rotarix-RIX441 | 1988 |G1-1l | P[8]-] |11 |R1 [C1 (M1 | Al N1 T1 El H1
3. RotaTeg-WI179-9| 1992 (G1-1Il | P[5] 12 |R2 |C2 |[M1 | A3 N2 T6 E2 H3
4. RotaTeq-SC2-9 | 1992 | G2 P[5] 12 |R2 |C2 |[M1 | A3 N2 T6 E2 H3
5. RotaTeq-WI179-4| 1992 | G6 |[P[8]-Il | 12 |R2 |C2 (M2 | A3 | N2 | T6 | E2 | H3
6. RotaTeq-WI78-8| 1992 | G3 P[5] 12 |R2 |C2 |[M2 | A3 N2 T6 E2 H3
7. RotaTeqg-BrB-9 | 1992 | G4 P[5] 12 |R2 |C2 |[M2 | A3 N2 T6 E2 H3
8. @ COD/DRC88 | 2003 [G8-V |P[8]-Ill | 12 |R2 |C2 |M2 | A2 N2 T2 E2 H2
9. MWI/ QEC287 | 2006 |G8-V |P[8]-lIl | 12 |R2 |C2 |M2 | A2 N2 T2 E2 H2
10. Croatia/CR2006 | 2006 | G8-1 |P[8]-Ill | 12 |R2 |C2 |M2 | A2 N2 T2 E2 H2
11. VNM/RVN1149| 2014 |G8-1V |P[8]-1ll | 12 |R2 |C2 |M2 | A2 N2 T2 E2 H2
12. JPN/To014-0 2014 |G8-IV (P[8]-1I1 | 12 |R2 |C2 |M2 | A2 N2 T2 E2 H2
13. THA/SSL-55 | 2014 (G8-IV |P[8]-Ill | 12 |R2 |C2 |M2 | A2 N2 T2 E2 H2
14. KOR/CAU17L-79 2017 (G8-IV |P[8]-1l | 12 |R2 |C2 |M2 | A2 N2 T2 E2 H2
15. CHN/GZ0005 | 2021 |G8-IV |P[8]-lIl | 12 |R2 |C2 |M2 | A2 N2 T2 E2 H2

@ Céc mau tir 8-15 la 1 s6 mau tham chiéu‘lcfy tir Genbank voi ma dinh danh voi méi gen nhi trén
hinh 3.9A-B va phu luc 13. Cac ki hiéu dau la nguon goc mau, trong dé VMN: Viét Nam, CDO:
Congo, MWI: Malawi, JPN: Nhat Ban, THAI: Thdi Lan, KOR: Han Quoc, CHN: Trung Quoc

Viing 6 ddm mau thé hién cdc kiéu gen khdc véi ching GSP[8] dang nghién ciiu.

Két qua phan tich cho thiy 14 chung G8P[8] thu thap tir nim 2016-2020 déu
¢6 cac gen bén trong thudc kiéu gidng DS-1: G8-P[8]-12-R2-C2-M2-A2-N2-T2-E2-
H2. Cac chung G8P[8] trong nghién ciru nay twong dong véi cac chung G8P[8] luu
hanh ¢ Viét Nam tir 2014-2015 va ¢ 1 s6 nudc & Chau A nhu: Nhat Ban, Han Qudc,

Trung Qudc, Thai Lan... va khac hoan toan voi chiing véc xin Rotarix va RotaTeq.
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3.1.4.2.2. Sy bién doi acid amin trong ving epitope cua chung vi rat G8P/8] luru
hanh tai Viét Nam

Bang 3.10A. Bién déi acid amin trong vung Epitope ciia VP7 giita cac chiing
G8 dang nghién ciru va chiing vic xin

ST . . Kiéugen- 7-1a 7-1b 7-2

T MAching " oinh 87 01104123 125129 130 201 211 212 213 238 242 143 145 146 147 148 190 217 221 264

1';?;?22‘1' Gl TTQ SVVDOQONVDNTIKDO ONTLSMNG

2 BT enm .o L L]

3 RO e . . .|plal. . .[p|a|n|Kk|D|. .|A[T|. .|E|A

4?,?,?726_’2' g6 |VIN|.|D[A|.|E|.IN|P|ID|N|A|. .|s|T|OQ|.|[T|T

ngtr""EI_%q' G4 |s|T NL|I D|T|A|D|[T|R|A|S|G|E T|s

6 RO G |AIN|.|D|T|M[N|.|D|V|s|N|s|R|D|N|T|S[D|I|S

7 VEL7441  G8-IV D|s|I|N D|T|T N| A s|.|ela

8  VEL7432 GBIV D|S|1|N D|T|T N| A s E|A

9  VE17320  G8-IV D[s|I|N D|T|T N| A s E|A

10 VE17103  G8-IV D|S|1|N D|T|T N| A s E|A

11 VE9712  G8-IV D|s|I|N D|T|T N| A s E|A

12 VES294  G8-IV DIA|I|N D|T|T N| A s E|A

13 VE7810  G8-IV DIA|I|N D|T|T N| A s E|A

14 VET721  G8-IV DIA|I|N D|T|T N| A s E|A

15  VE5823  G8-IV DIs|I|N D|T|T N| A s E|A

16 VE5041  G8-IV D[s|I|N D|T|T N| A s E|A

17 VE4646  G8-IV D|s|1|N D|T|T N| A s E|A

18 VE3946  G8-IV D[s|I|N D|T|T N| A s E|A

19 VE3475 G8IV . . .|D|[s|i|N|.|D|T|T N| A s|.|E|A

20 VE1492 G8&Iv . . oAl [N]|.|D|T|T]. . . IN|A[.]s]|.|E|A

3.10B. Bién d@6i acid amin trong ving Epitope ciia VP8* (thudc VP4) giira cac
chiing G8P[8] nghién ciru va chiing vic xin

STT M chiing Kiéu’ gen- 8-1 8-2 8-3 8-4

nhanh 700 146 148 150 188 190 195 196 180 183 113 125 131 132 135 87 88 89

1 RotaTeqWI794 P81 D S Q E S T D I T R NN RN DN T N

2 Rotarix-RIX441 P[8]-I . N .S s . N

3 VE17441 P8Il c|.[p] G D]

4 VEL7320 P[8]-11l G D G D| .

5  VE17103 P8]-1lI G D G D| .

6  VE9712 P[8]-1l G D S D| .

7 VE8294 P[8]-1lI D N D| .

8  VET7810 P[8]-INI D L D| .

9  VE7721 PI8I-IT D D| .

10  VE5823 PEI-IN |G D G D| .

11 VE5041 P8]-1lI G D G D

12 VE4646 PEI-II |G D G o
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A Kiéu gen- 8-1 8-2 8-3 8-4
STT Ma chiing .
nhanh 100 146 148 150 188 190 195 196 180 183 113 125 131 132 135 87 88 89
13 VE3946 P8I |c|.|D|. .|lG|. . . |D
14 VE3475 P8I |c|.|D|. .|lG|. . . |D
15  VE17432 P8I |g|.|D|. .|G|. . . |D
16 VE1492 P[8]-11I D D

Bang 3.10C. Bién ddi acid amin trong ving Epitope ciia VP5 (thudc VP4) giira
cac chiing G8 nghién ciru va chiing vic xin

STT M3 chiing Kiéu gen- >l 22 5% 5 55
nhanh 384 386 393 398 440 441 434 459 429 306

1 RotaTeq WI179-4 P[8]-1 H S W G R T P E L R

2 Rotarix RIX441 P[8]-I Y | .

3 VE17441 P[8]-I1I D | N

4 VE17320 P[8]-11I D | N

5 VE17103 P[8]-1lI D | N

6 VE9712 P[8]-IlI D | N

7 VE8294 P[8]-1l D

8 VE7810 P[8]-IlI D

9 VET7721 P[8]-1l D | .

10 VE5823 P[8]-IlI D | N

11 VE5041 P[8]-11l D | N

12 VE4646 P[8]-1ll D | N

13 VE3946 P[8]-IlI D | N

14 VE3475 P[8]-1ll D | N

15 VE17432 P[8]-11l D | N

16 VE1492 P[8]-11l D

Két qua cho thiy trong 14 chung G8P[8] phan tich, c6 3 ching xuat hién 2
bién d6i acid amin trong ving epitope cia VP7 (S125A va D147N) so véi cac ching
khac. Trong vung nay c6 22 acid amin, ching G8 ctia nghién ctru nay khac biét 12-
13 acid amin vai chung RIX441(VP7-G1) cua Rotarix va WI179-9 (VP7-G1) trong
RotaTeq, khac 8-10 acid amin so vdi ching WI78-8 (VP7-G3) cua RotaTeq va khac
14-16 acid amin véi cac chung WI79-4 (VP7-G6), BrB-9 (VP7-G4), SC2-9 (VP7-
G6) cua RotaTeq (bang 3.10A). Cac chung G8P[8] nay c6 4 acid amin thay di so
véi chung WI79-4 ciua RotaTeq (S146G, E150D, D195G/N, N113D) trong vung
epitop VP8 va c6 2 vi tri khac biét so v4i chung WI179-4 (H384D, S386N) trong viing
epitop VP5 (thudc VP4) (bang 3.10B, 3.10C).

Két qua ¢ phu luc 14A va 14B cho théy, cac chung G8 nghién ctru khac 9 acid
amin so vOi cac chung RIX441 cia Rotarix trong vung khang nguyén cua gen NPS3.
(V8A,; T14S; K93R; M103L; T104L; D142E; 1193V; L281l; 1282L) va khéac 11-12

acid amin so v6i Rotarix trong vung khang nguyén ctia gen NSP4.
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3.2.  Tilé nhiém va dic diém luu hanh cia céc vi rit Noro, Astro va Sapo & tré em
tiéu chay cAp nhap vién dwéi 5 tudi truéc va sau udng vic xin Rotavin-M1
3.2.1. Tilé nhiém vi rit Noro, Astro va Sapo 6 tré em tiéu chdy cap nhap vién dudi 5 tudi
3.2.1.1. Ti 1¢ nhiém vi rat Noro, Astro va Sapo ¢ tré em tiéu chdy cap nhdp vién
dudi 5 tugi theo gidi tinh
Bang 3.11. Ti 1¢ nhiém vi rat Noro, Astro va Sapo @ & tré em tiéu chay cip
nhap vién duéi 5 tudi theo gioi tinh tai Nam Dinh va Hué, 12/2016-11/2020

Téc Giéi tinh Truwéc udng® Sau udng e 20
nhan n/N (%) n/N (%)
Nam Dinh (N=1203)

Nam 32/252 (12,7%) | 158/490 (32,2%) | 0,000

NV Nit 29/170 (17,1%) | 72/291 (24,7%) | 0,054 0,145
Tong 61/422 (14,5%) | 230/781 (29,4%) | 0,000
Nam 21/252 (8,3%) 21/490 (4,3%) | 0,024

Ast Nir 9/170 (5,3%) 10/291 (3,4%) | 0,333 0,237
Téng 30/422 (7,1%) 31/781 (4,0%) 0,018
Nam 23/252 (9,1%) 29/490 (5,9%) | 0,105

Say Nir 11/170 (6,5%) 16/291 (5,5%) | 0,668 0,433
Téng 34/422 (8,1%) 45/781 (5,8%) | 0,125

Hué (N=464)

Nam 3/54 (5,6%) 43/211 (20,4%) | 0,010

NV Nir 3/43 (7,0%) 30/156 (19,2%) | 0,056 0,826
Tong 6/97 (6,2%) 73/367 (19,9%) | 0,001
Nam 2/54 (3,7%) 13/211 (6,2%) | 0,486

Ast Nir 7143 (16,3%) 9/156 (5,8%) 0,025 0,310
Tong 9/97 (9,3%) 22/367 (6,0%) | 0,249
Nam 4154 (7,4%) 10/211 (4,7%) | 0,493

Say Nir 1/43 (2,3%) 8/156 (5,1%) 0,687 0,709
Téng 5/97 (5,2%) 18/367 (4,9%) | 0,920

@ Ty 16 nhiém mdi tac nhdan bao gom ca don nhiém va dong nhiém
®) Giai doan truée uong vdc xin duoc tinh tir truoc thang 4/2018 6 Nam Dinh va truoc thang 1/2018 ¢

Hué

©: phdn tich khdc biét ti 1é nhiém bang y2 gitta 2 giai doan trede va sau uong
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(D: phan tich khdc biét ti 16 nhiém bang y2 theo gidi tinh

Trong s cac mau dd duogc kiém tra xac dinh RV, Iya chon ngau nhién 25-45%
hang nam, tong s6 1667 mau thu thap tir thang 12/2016 dén thang 11/2020 dugc kiém
tra dong thoi 3 tac nhan vi rut gdy TCC 1a NV, Ast va Sav. Tong s6 mau kiém tra
duong tinh véi NV 1a 370/1667 (22,2%), chiém ti 1é cao nhiém nhat trong s 3 tac
nhan vi rGt. S6 mau dwong tinh v&i Ast va Sav lan lugt 12 92/1667 (5,5%) va 102/1667
ca (5,7%).

Két qua & bang 3.11 thé hién ti 1é nhiém NV, Ast va Sav phan loai theo gidi
tinh tir 12/2016-11/2020 khong c6 sy khac biét giita bé trai va bé gai & ca 2 dia diém
nghién ctru (p>0,05). O ca Nam Dinh va Hué, ti 1& bé trai nhiém NV giai doan sau
ubng vic xin ting 1o rét ¢ giai doan sau udng vic xin, tir 12,7% 1én 32.2% & Nam
DPinh va tang tu 5,6% 1én 20,4% & Hué, p<0,05). Tti 1¢ nhiém RV & bé gai & giai doan
sau udng vic xin ciing ¢6 xu hudng ting 1én nhung sy khac biét khdng cé ¥ nghia
thong ké (p>0,05)

Nguoc lai v6i NV, ti 1& nhiém Ast & ca 2 giéi & Nam Dinh va Hué déu giam &
giai doan sau u6ng véc xin, rd rét nhat & bé trai & Nam Dinh va bé gai o Hué co ti 16
nhiém giam c6 y nghia théng ké ( p<0,05), trong khi ti 18 bé nhiém Ast giam & bé gai
Nam Binh va bé trai & Hué khong c6 y nghia (p> 0,05). Tuong tu Ast, ti 1& bé trai va
gai nhiém Sav ¢ ca 2 dia diém c6 xu hudng giam & giai doan sau udng vic xin nhung
khong c6 ¥ nghia thong ké (véi p> 0,05).

O ca 2 dia diém nghién ctu, ti 1é nhiém NV & giai doan sau udng vic xin déu
tang rd rét so vai ti 16 nay ¢ giai doan trude udng vic xin, tir 14,5% 1én 29,4% & Nam
Dinh, tir 6,2% 1én 19,9% & Hué véi p<0,05. Nguoc lai, ti 1& nhiém Ast trudc giam
dan giai doan sau udng so véi giai doan truéc udng & Nam Pinh (7,1% con 4,0%,
p=0,018) nhung ti 1¢ nhiém Ast khong thay doi giita 2 giai doan & Hué (p>0,05). Ti
16 nhiém Sav trudc va sau uéng khong c6 khac biét & ca Nam Dinh va Hué (p>0,05)
(bang 3.11).
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3.2.1.2. Tudi nhiém vi rat Noro, Astro va Sapo ¢ tré em tiéu chay cdp nhdp

vién dudi 5 tugi

30

N
(6]

N
o

>

Thang tu6i
[N
o1

14.7 145 W 151 g 144
12.9

[EEN
o

3 §o o \;o@o s \*;0&30

< ,&‘60 & >

< ,&‘60 & < &60 Y

16.9

s QQO
Q(O

NV (p=0,071) Ast (p=0,406) Sav (p=0,693)

13.2

B 148

Chung

415.6

Hinh 3.10. Tudi nhiém vi rat Noro, Astro va Sapo & tré em tiéu chay cap nhap

vién duéi 5 tudi trude va sau udng vic xin Rotavin-M1, 12/2016-11/2020

Tudi trung vi cta tré nhiém NV 1a 13,2 thang (IQR: 9,7-18,6), nho hon tudi nhiém
Ast la 14,8 (IQR: 11,1-24,1) va Sav la 15,6 (IQR: 11,2-23,5). Tudi nhiém NV & giai
doan sau udng vac xin 12 12,9 (IQR: 9,4-18,3) thap hon ¢ giai doan trudc udng vac
xin 1a 14,7 (IQR: 11,2-20,9), tuy nhién khac biét khong cé y nghia thong ké voi

p=0,071). Céc ca nhiém Ast va Sav trong 2 giai doan trudc va sau udng ciing khong

thay doi c6 ¥ nghia thong ké.



3.2.1.3.

S6caTCC
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Ti 1 nhiém vi rat Noro, Astro va Sapo ¢ tré em tiéu chdy cap nhdp vién duéi 5 tusi hang thang

Uéng vac xin 70.0%

Rotavin-M1 63,204 Pai dich
. 0 o
54.2% Covid-19 60.0%
0,
l 52.0% 50 00
36.0%

40.0%

30.0%

20.0%

10.0%

—— --.I.- 0.0%

1212 3456791234567 891011121 2 3 4567 891011121 2 3 456 7 8 91011

2016

2017 2018 2019 2020
) Thoi gian
SO ca NV (+) S6 caNV (5) %NV (+)

Hinh 3.11A. S6 ca va ti 1¢ nhiém NV hang thang tai Nam Pinh va Hué, 12/2016-11/2020
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Pai dich Covid-19

Udng vac xin
Rotavin-M1

18.6%

I-h__L_I________-l__

1212 3456791234567 891011121 2 3 4567 891011121 2 3 456 7 8 91011

2016

2017 2018 2019 2020
Thoi gian

m— S ca Ast (+) S6 ca Ast (-) % Ast (+)

Hinh 3.11B. S6 ca va ti 1é nhiém Ast hang thang tai Nam Dinh va Hué, 12/2016-11/2020
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S6 ca va ti 16 nhiém NV phan bd rd rét kha rd rét theo mua tir thang 8 dén thang
10 hang nam. Trong hon 4 ndm nghién ctu, ti I¢ NV duong tinh ting va dat dinh
vao thang 9 hang nam lan lugt 1a 36,0%, 63,2%, 54,2% va 52% (hinh 3.11A). Pinh
nhidm cua cua cac nim sau udng déu cao nim chua trién khai udng, trong d6 nim
thir nhit sau udng ti 1 cao nhat va giam nhe vao cac nim sau.

Ti 1 nhidm Ast cao nhat dat 18,6% vao thang 1/2018 nhung khong 1ip lai vao
nhirng nam khac. Gitta cac thang, sb ca phat hién it, ti 1¢ thip, da s6 <10%, cao thap,
xen k& cao thip va & khong quan sat thay dinh & thoi diém nao trong nam. Nhu vay,
Ast khong c6 sy phan bd rd rét theo mua (Hinh 3.11B)

Ti 1é nhiém SaV hang thang tir 0-14,9% va 3 nim sau udng thay dat gia tri cao
nhat vao thang 10-11 (13,3% vao thang 11/2018, 14,9% vao thang 11/2019 va 21,1%
vao thang 10/2020). Tuy nhién, ndm 2016 va 2017, c6 1 s6 thoi diém mua hé ciing
co ti 1€ kha cao (11,4% vao thang 6/2017, 12,8% vao thang 6/2018, 10,7% vao
4/2020). Do vay, xu huéng phan b theo mua cta Sav chua rd rang (hinh 3.11C).

3.2.1.4. Ti ¢ nhiém vi rat Noro, Astro va Sapo ¢ tré em tiéu chdy cap nhdp
Vién duwdi 5 tudi hang nam triedc Va sau uong vdc xin Rotavin-M1
Bang 3.12. Ti 1é nhiém vi rat Noro, Astro va Sapo & tré em tiéu chay cip nhép
vién duwéi 5 tudi hang nim tai Nam Binh, 3/2017-11/2020 va Hué, 1/2017-

11/2020
. N NV duong Ast Sav
Dia Giai Théi i tinh duwong duong
diém doan 01 gian t|,nh t|,nh
n/N (%) n/N (%) n/N (%)
Trude 33/166 13/166 | 15/166
ung® | 04/2017-032018 | 14 o) T8%) | (9.0%)
o 91/254 12/254 | 15/254
Nam thtr nhat (35,3%) (4,7%) (5,9%)
Nam Dinh Nam thit ha 104/382 19/382 | 22/382
(N=947) | saq am thir hat (27,2%) (5,0%) | (5,8%)
Anol@
uong 35/145
3 T ba® 0 0
Nim thir ba (24.1%) 0(0%) | 8(55%)
Tén 230/781 31/781 | 45/781
& (29,4%) 4,0%) | (58%)
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Ast Sav
Dia Giai e Nvt?nl?ng dwong | duong
n/N (%) n/N (%) | n/N (%)
Trude 0 0/87 4187
ubng® 2017 6/87 (6,9%) (103%) | (4.6%)
< LA 43/190 17/190 11/190
Nam thtr nhat (22,6%) (8,9%) (5,8%)
Hué Niim thit hai 25/107 4/107 6/107
(N=454) | say (23,4%) (3,7%) (5,6%)
Sno(®
uong 1/70 1/70
5 T ha® 0
Nam thir ba 5/70 (7,1%) (1,49%) (1.4%)
2 22/367 18/367
A 0
Tong 73/367(19,9%) (6,0%) (4,9%)

(@) Twong tw RV, giai doan trudc uéng vic xin & Nam Binh tir thang 4/2017-3/2018, nam thir nhat,
thit hai, thir ba sau uéng lan heot tir 4/2018-3/2019, 4/2019-3/2020, 4/2020-11/2020. O Hué, giai
doan truoc uéng vdc xin duoc tinh tir thang 1/2017-12/2017 va nam thir nhat, thir hai, thir ba sau
uong lan lwot tir théng 1/2018-12/2018, 1/2019-12/2019 va 1/2020-11/2020.

(b) S6 ca nhdp vién do TCC giam manh trong thoi gian nay do dai dich COVID-19 todn cau

Ti 18 NV duong tinh ca & Nam Pinh va Hué déu c6 xu hudng theo thoi gian
tuwong ty nhau. Ti 1& nhiém NV thip nhat & nim “trudc udng”, twong tng véi 19,9%
va 6,9% & Nam Dinh va Hué. Ti 1& nhiém NV cao nhat (35,3%) 6 Nam Dinh vao nam
thir 1 va cao nhat & Hué (23,4%) vao nam thir hai sau udng va giam vao cac nim sau.
Ti 1é nhidm NV sau khi trién khai ubng vac xin Rotavin-M1 Rotavin-M1 & Nam Dinh
va Hué cao hon trudc udng c6 ¥ nghia thong ké (p<0,05) (bang 3.12).

Khac véi NV, ti 1& ca Ast duong tinh ¢6 xu hudng giam dan theo thoi gian ca &
Nam Pinh va Hué. O Nam Pinh, ti 1¢ nhiém Ast giam tir 7,8% & ndm “trudc udng”
Xuéng con 4,7%, 5,0% trong nam tha nhét va thi hai va khong xuat hién vao nim tha
ba sau udng. Su khac biét ti 1¢ nhiém Ast giai doan trudc va sau udng cé y nghia voi
p< 0,05. Ti 1& ndy & Hué ciing giam nhe tir 10,3% trudc udng con 8,9% vao nam thi
nhat sau udng va tiép tuc giam con 3,7 va 1,4% vao 2 nam cudi ciing, tuy nhién khac
biét gitta 2 giai doan khong c6 y nghia thong ké v6i p=0,111 (bang 3.12).

Tuong ty Ast, ti 1é nhiém Sav ciing ¢6 xu huéng giam hang nim tir 9,0% con 5,5%
& Nam Pinh va tir 4,6% con 1,4% & Hué, tuy nhién sy khac biét theo nim khéng c6
¥ nghia thdng ké voi p> 0,05 ¢ ca 2 dia diém (bang 3.12).
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3.2.1.5. Ti 1 nhiém vi rat Noro, Astro va Sapo ¢ tré em tiéu chdy cap nhdp
vién duwi 5 tuai theo tinh trgng udng vdc xin Rotavin-M1

Bang 3.13. Ti 1é nhiém vi rat Noro, Astro va Sapo & tré em tiéu chay cip nhép
vién dwéi 5 tudi tai Nam Dinh va Hué theo tinh trang udng vic xin Rotavin-
M1, 12/2016-11/2020@

Dia diem Céac tac lfl%?lr;g Pi udng Téong
nhflurlw (N=977) (N=512)®) (N=1489) p

n (%) n (%) n (%)
Nam Dinh NV 141 (21,7) 133 (32,2) 274 (25,8) 0,000
(N=1063) Ast 41 (6,3) 13 (3,1) 54 (5,1) 0,023
Sav 50 (7,7) 19 (4,6) 69 (6,5) 0,047
Hué NV 56 (17,2) 21 (21,2) 77 (18,1) 0,361
(N=426) Ast 24 (7,4) 4 (4,0) 28 (6,6) 0,948
Sav 17 (5,2) 5(5,1) 22 (5,2) 0,097

@ C6 158 truong hop khéng biét thong tin uong hodc sir dung vac xin phong TCC do RV
khac
®) Péi twong uong 1 hodc 2 liéu vic xin

O Nam Dinh, ti 16 mac TCC do cac tic nhan vi rit NV, Ast, Sav & nhém u6ng
va khong udng déu khac biét co ¥ nghia thong ké. Ti 1é nhiém NV & nhém udng la
32,2%,cao hon co y nghia ti 1¢ ndy & nhom khong ubng voi 21,7% (p=0,000). Nguoc
lai, ti 1¢ nhiém Ast, Sav & nhém uéng 1a 3,1%; 4,6% déu thép hon c6 y nghia ti 1€
nhiém cac tac nhan nay & nhom khdng uéng tuong tng 1 6,3% va 7,7% (p<0,05)
(bang 3.13).

O Hué ¢6 xu hudng twong ty Nam Dinh vdi ti 18 nhiém NV ¢ nhém udng cao
hon va ti 1¢ nhiém cta Ast, Sav & nhom udng thap hon céc ti 1¢ ndy & nhém khong

ubng nhung sy khac biét nay khong cé y nghia thong ké voi p> 0,05 (bang 3.13).



100

3.2.1.6. Ti 1 nhiém vi rat Noro, Astro va Sapo ¢ tré em tiéu chdy cap nhdp
vién dudi 5 tudi tai theo nhdm tudi va tinh trang usng vdc xin Rotavin-M1
Bang 3.14. Ti 1é nhiém vi rat Noro, Astro va Sapo & tré em tiéu chay cip nhép
vién theo nhém tudi va tinh trang udng vic xin Rotavin-M1, 12/2016-11/2020

S6 ca, ti 1& (+)
Tac nhan NJ;%:“ Khong uéng Pba uéng T(x)ng p
(N=977) (N=512) (N=1489)

<6 9(9,2) 15 (14,9) 24 (12,1) 0,220
6-11 54 (22,1) 74 (32,0) 128 (26,9) | 0,015
12-17 66 (27,6) 42 (39,6) 108 (31,3) | 0,026
W 18-23 35 (24,3) 19 (38,0) 54 (27,8) 0,063
24-59 33 (13,1) 4 (16,7) 37 (13,4) 0,542
Téng 197 (20,2) 154 (30,1) 351 (23,6) 0,000

<6 3(3,1) 2 (2,0) 5(2,5) -
6-11 20 (8,2) 7 (3,0) 27 (5,7) 0,015
12-17 18 (7,5) 4 (3,8) 22 (6,4) 0,188
A 18-23 9 (6,3) 2 (4,0) 11 (5,7) 0,732
24-59 15 (6,0) 2 (8,3) 17 (6,2) 0,649
Tong 65 (6,7) 17 (3,3) 82 (5,5) 0,007

<6 1(1,0) 0 1(0,5) -
6-11 17 (7,0) 11 (4,8) 28 (5,9) 0,308
12-17 16 (6,7) 8 (7,5) 24 (7,0) 0,774
s 18-23 17 (11,8) 2 (4,0) 19 (9,8) 0,166
24-59 16 (6,3) 3 (12,5) 19 (6,9) 0,255
Tong 67 (6,9) 24 (4,7) 91 (6,1) 0,097
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Bang 3.14 thé hién ti 1¢ nhiém cac tac nhan vi rit gdy TCC ¢ nhoém udng va
khong udng theo do tudi.Nhin chung, ti 1¢ nhidm NV ¢ tré di udng & tit ca nhom tudi
déu cao hon ti 1&¢ nhiém NV ¢ cac nhém tuwong ung khong udng. Tuy nhién, chi &
nhom 6-11 thang va 12-17 thang, ti 16 nhiém NV ctia nhom udng va khong udng co
khac biét c6 ¥ nghia théng ké véi p=0,015 va p=0,026.

Ti 1é nhiém Ast & tré da udng va khong udng khong co khac biét (p>0,05),
ngoai trir nhém 6-11 thang tudi, ti 1é nhiém Ast cia nhom da udng thap hon c6 nghia
thdng ké ti 1¢ nay & nhom chua ubng (p=0,015). Ti ¢ nhiém Sav ctia nhém di va
khong udng twong g véi mdi do tudi khong khac biét & y nghia voi p> 0,05.

3.2.2. Swphan bé cia cac vi rat gay TCC 6 tré em nhdp vién duwdi 5 tudi trwéc va
sau udng vdc xin Rotavin-M1

3.2.2.1. Sw phan bé cac vi rat gay TCC & tré em nhdp vién dudi 5 tuéi truréc va sau
uong vdc xin Rotavin-M1

(A) Nam Dinh, truéc udng (B) Nam Binh, sau uong
(412017-3/2018) (N=166) (4/2018-3/2021) (N=781)
. Ddng nhiém
Dong virut khc , Bong nhiém  pgno phigm
nhiém RV+ 2.4% kF;Zc-I- \5/'2;} virut khéc...
, 9.0%

virut khac,
10.8% ‘
A\ SaV,

—/ ‘
3.6%

: W

1.8% Ast. 2.6%

SaV, 3.3%
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(C) TT Hué, truée u(")ng (D) TT Hué, sau uéng
(1/2017-12/2017) (N=87) (1/2018-12/2020) (N=367)

Dong nhiém virut Pong nhiém virut

N khac , 6.9% Dong nhiém c 6.09
Dong nhi¢m ’ RV+ virutkhae, ec . 6:0%
RV+ virut 3.8%
khéc, 6.9%

v

Ast,35% " sav,
2.3% 3.5%

NV, 5.7%
Ast, 6.9%

Hinh 3.12. S phan bé c4c tac nhan vi rat gdy TCC & tré em < 5 tudi truéc va
sau udng vic xin Rotavin-M1 tai Nam Dinh, 4/2017-11/2020 va Hué, 1/2017-
11/2020

Dé phan tich mbi quan hé cua cac tac nhan vi rit gdy TCC voi nhau giai doan
trude va sau udng, ching tdi phan tich sy phan bd cac tac nhan gy TCC & tré em.
Két qua tai hinh 3.12A-D thé hién su phan b cac tac nhan gy TCC ¢ Nam Pinh va
Hué trude va sau thuc hién ubng vac xin Rotavin-M1.

O Nam Dinh, s6 ca TCC do nhi&m 4 vi rt chiém 63,3% tong trudong hop TCC
do moi nguyén nhan & giai doan tredc udng vic xin va giam con 60,2% & giai doan
sau udng vac xin. Ti 1& phan bé cua cac cac nhidm RV giam tir 30,7 % xuéng 22,0%
va cac ca ddng nhidm RV véi c4c tac nhan khac ciing giam tir 10,8% xuéng 5,8%.
Nguoc lai, ca nhidm NV chiém ti 18 phan b cao hon ¢ giai doan sau udng vac xin (tur
13,9% Ién 25,7%) va di tré thanh tac nhan gay TCC phd bién nhat. Su phan bé cac
ca Ast va Sav chiém ti I¢ it va khong thay doi r rét ¢ 2 giai doan (Hinh 3.12A-B).

O Hué, cac ca nhidm 4 vi rt nay chi chiém ti 1¢ thap hon & Nam Dinh, chiém
49,4% tong sb ca do moi nguyén nhan & giai doan truéc udng vac xin va giam dan
con 47,7% & giai doan sau uéng vac xin. ti 1& phan bé c6 giam tir 27,6% con 19,1%
& giai doan sau udng vac xin nhung RV van 1 tac nhan phé bién nhat gdy TCC trong
s6 4 tac nhan. Cac trudng hop dong nhiém RV véi cac tac nhan khac phan bd giam
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(tir 6,9% con 3,8%). NV phan b vai ti 1é ngay cang cao, tir 5,7% lén 15,5% va la

nguyén nhan thir 2 gdy TCC. Twong tu, cac ca Ast va SaV chiém ti 1¢ phan bd nho

va khong thay d6i rd rét & 2 giai doan (hinh 3.12C-D).

3.2.2.2. Sy phan bo céc tac nhan vi rit gay TCC ¢ tré em nhdp vién duwéi 5 tudi truréc
VA sau uang vdc xin Rotavin-M1 theo dé tudi

A. Nam Pinh, truéc udng (N=166)

N=23 N=46 N=48 N=26
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<6 6-11 12-17 18- 23 24-59
P tudi (thang)

B. Nam Pinh, sau uong (N=781)
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C. Hué. truéc udng (N—87)
N=12 N=18 N=15 N=29

20.0%
0.0% 38.5%

12-17 18 - 23 24-59

Do tudi (thing)

D. Hué, sau udng (N=367)
N=50 N=111 N=66

I
y2.0%

6 6-11

12-17 18 - 23 24-59

Do tudi (thang)
m Ast
=RV

® Pong nhiém RV+ virut khac Dong nhiém virut khac

Hinh 3.13. Sw phan bo tac nhan gy TCC & tré em theo d9 tudi truée va sau
udng vic xin Rotavin-M1 tai Nam Dinh, 4/2017-11/2020 va Hué , 1/2017-

11/2020
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Hinh 3.13A va 3.13B thé hién su phan bd tac nhan gy TCC & tré em theo do
tudi giai doan trudce va sau uéng & Nam Dinh. O ca 2 giai doan, cac vi rit RV, NV,
Ast va Sav 13 nguyén nhan chu yéu gdy TCC & tré em > 6 thang tudi, rd rét nhit 1a
nhom 12-17 thang voi 83,3% va 78,8% s6 ca TCC 1a do céc vi rat nay (twong tmg
v6i giai doan trudc va sau udng). Giai doan trude udng véc xin, RV 1a tac nhan phd
bién nhét trong s6 4 tac nhan vi rat gdy TCC cho tré <5 tudi ¢ hau hét cac nhom tudi,
dic biét 1a nhom tré 6-11 thang va 12-17 thang tudi voi 34,8% va 45,8% ca TTC do
nhiém RV. Sau khi trién khai uéng, cac ca don nhiém va déng nhiém RV chiém ti 1¢
thap dan & hau hét cac va NV tré thanh tac nhan phd bién nhat trong s6 cac tac nhan
Vi rat, thay thé RV & nhom tré 6-11 thang va 12-17 thang tudi (twong tng chiém ti 18
33,5% va 34,7%). Ast va Sav chiém ti 1¢ nho & cac nhom tudi va khong quna sét rd
xu huéng thay dbi.

O ca 2 giai doan, cic ca TCC nhap vién do nhiém céc tac nhan vi rat nay &
Hué chiém ti 1¢ thip hon & Nam Dinh, ndi bat nhat 1a nhém 12-17 thang tudi véi cac
ca TCC do nhiém 4 Vi rit c6 ti 1¢ phan bd cao nhat. Xu huéng phan bd & Hué ciing
ghi nhan viéc giam ti 1é phan b cta cac ca don nhiém va dong nhidm RV va sy gia
tang ti 1 phan bd cua NV twong tw Nam Dinh ¢ cac nhom tudi > 6 thang tudi ¢ giai
doan sau udng véc xin. Tuy nhién, RV van 1a tac nhan gy bénh phd bién nhat & ca 2

giai doan.
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3.2.3. Diic diém lwu hanh nhom gen, kiéu gen caa vi rat Noro, Astro va Sapo ¢
tré em tidu chdy cdp nhdp vién duwdi 5 tugi

3.2.3.1.

Pdc diém lwu hanh cde nhom gen vi rat Noro

Bang 3.15. Sw phan b6 c&c nhom gen NV lwu hanh tai Nam Dinh va Hué (2016-

2020)
Trudc 2 2
I Sau uong Tong
. ()
Piadiém | Ngen NV udng®
n/N (%) n/N (%) n/N (%)
Gl 1/33 (3,0%) | 4/230(1,7%) | 5/263 (1,9%)
_ Gl 31/33 217/230 248/263
Nam Dinh (93,9%) (94,3%) (94,3%)
(N=263)
GIV - 2/230 (0,9%) | 2/263 (0,8%)
Gmix 1/33 (3,0%) | 7/230(3,0%) | 8/263 (3,0%)
Gl - 2173 (2,7%) 2179 (2,5%)
Hué Gl 6/6 (100,0%) | 70/73 (95,9%) | 76/79 (96,2%)
(N=79) GIV - - -
Gmix - 1/73 (1,4%) 1/79 (1,3%)

@ 73 12/2016-11/2020, giai doan truéc uong vic xin dwege tinh tir trwde thang 4/2018 tai
Nam Pinh va trudc thang 1/2018 ¢ Hué

“-”": Khong phat hién

Trong s 370/1667 mau phat hién NV duong tinh, GII 1a ching ¢ wu thé luu
hanh cao nhat v&i 248/263 ca (chiém 94,3%) ¢ Nam Dinh va 76/79 ca (chiém 96,2%)
& Hué. Sy phan bé céc ca & giai doan trude udng va sau udng vic xin khdng cé khac
biét dang ké, GII ludn 1a chung chiém wu thé tuyét ddi ¢ ca 2 giai doan. Gl duoc phat
hién vdi ti 1¢ nho, twong tng 1a 1,9% va 2,5% & Nam Dinh va Hué. GIV xuat hién &
Nam Dinh véi 2/263 ca (chiém 0,8%) va khong dugc phat hién & Hué. Tét ca cac ca
d6ng nhiém & ca 2 dia diém déu 1a GII két hop véi cac ching G khéc, trong d6 8/9 ca
d6ng nhiém Gl va GI, 1 ca nhiém dong thoi GII va GIV.
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3.2.3.2. Pdc diém leu hanh cde chung vi rat Astro

Bang 3.16. Sw phin b ciia cac chiing vi rat Astro lu hanh tai Nam Dinh va
Hué (2016-2021)

Truwéc uéng® | Sau udng Tong

n/N (%) n/N (%) n/N (%)
HAStV-1 | 1/6(16,7%) | 17/27 (63.0%) | 18/33 (54,5%)
Nam Binh | HASIV-2 | 2/6(33,3%) | 8/27(29,6%) | 10/33 (30,3%)

Pia diém Kiéu gen Ast

(N=33) HASstV-4 - 2127 (7,4%) | 2/33(6,1%)
HAStV-5 3/6 (50,0%) - 3/33 (9,1%)

HAstV-1 3/6 (50,0%) | 2/12 (16,7%) | 5/18 (27,8%)

Hué HAStV-2 - 2/12(16,7%) | 2/18 (11,1%)
(N=18) HASstV-4 - 8/12 (66,7%) | 8/18 (44,4%)
HAStV-5 3/6 (50,0%) - 3/18 (16,7%)

@ Giai doan trude uéng vdc xin dwge tinh tir trude thang 4/2018 o Nam Binh va trucc
thang 1/2018 ¢ Hué
“-”": Khong phat hién

Trong s6 51 ca nhiém Ast tir 2016-2021 dugc giai trinh tu va xac dinh kiéu gen,
c6 4 kiéu gen HAst duoc luu hanh, trong d6 kiéu gen HAstV-1 duoc phat hién véi ti
1é cao nhat & Nam Dinh (54,5%), tiép theo HastV-2 (30,3%) va HAstV-4, HAstV-5
chiém ti 1& nho. Tuy nhién, & Hué HAstV-4 dugc phat hién phd bién hon (44,4%),
tiép theo HAstV-1 (27,8%), HAstV-5 va HAstV-2.

Su luu hanh cac kiéu gen pho bién & Nam Dinh va Hué c6 su thay ddi theo thoi
gian. O Nam Pinh, HAstV-5 phd bién ¢ giai doan trudc udng (50%) nhung HAStV-
1 phd bién giai doan sau udng vic xin (63,0%). O Hué, HAstV-5 va HAstV-1 phd
bién ¢ giai doan trudc udng vic xin (chiém 50,0% mdi loai) nhung HAStV-4 lai phd
bién giai doan sau udng vic xin (66,7%), déu tap trung tir 2018-2019.
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Pdc diém lwu hanh cdc chung vi rat Sapo

Bang 3.17. Sw phin b ciia cac chiing vi rit Sapo lwu hanh tai Nam Pinh va
Hué (2016-2020)

) ) Truéc udng® Sau udng Tong
Pia diem | Kiéu gen Sav
n/N (%) n/N (%) n/N (%)
Gl.1l 5/9 (55,6%) 8/23 (34,8%) 13/32 (40,6%0)
Gl.2 - 3/23 (13,0%) 3/32 (9,4%)
Gll.1 1/9 (11,1%) 3/23 (13,0%) 4/32 (12,5%)
_ Gll.2 1/9 (11,1%) 2123 (8,7%) 3/32 (9,4%)
N?Iilnjz‘;‘h GIl.3 i 2123 (8,7%) 2132 (6,3%)
Gll.5 1/9 (11,1%) - 1/32 (3,1%)
GIl.7 1/9 (11,1%) 1/23 (4,3%) 2/32 (6,3%)
GIV.1 - 3/23 (13,0%) 3/32 (9,4%)
GV.1 - 1/23 (4,3%) 1/32 (3,1%)
Gl.1 - 3/7 (42,9%) 3/8 (37,5%)
Gl.2 - 1/7 (14,3%) 1/8 (12,5%)
Hué Gll.1 - 1/7 (14,3%) 1/8 (12,5%)
(N=8) Gll.2 - 1/7 (14,3%) 1/8 (12,5%)
GlI.3 1/1 (100,0%) - 1/8 (12,5%)
GIL5 - 1/7 (14,3%) 1/8 (12,5%)
@ Giai doan trude uéng vdc xin dwge tinh tir trude thang 4/2018 o Nam Binh va truoc
thang 1/2018 o Huée
“-“: Khong phat hién

Trong s6 40 ca Sav duoc gidi trinh ty NGS va xéac dinh kiéu gen, chung GI.1 dugc

phat hién véi ti 16 cao nhat & ca Nam Dinh va Hué, tuong tng véi 13/32 (40,6%) va
3/8 (37,5%). Tai Nam Dinh, ching GI.1 chiém ti 1é cao véi 5/9 (55,6%) ¢ giai doan
trude udng va 8/23 (34,8%) & giai doan sau udng vic xin. Cac chung Sav luu hanh
kha da dang véi su xuét hién cua nhiéu chung: GI1.2, GIL1, GI1.2, GI1.3, GII.5, GI1.7,
GIV.1 va GV.1 nhung tan suat xuét hién thap.
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3.2.4. Dic diém di truyén caa vi rat Astro

56

77

a3

ABO0D286 HASUIPMN/E12/93/HASTY

o949

71
L AF211956.1 HASUWVEN en835/HASTV

EUD20200 HAStWVMNMHCMC265/2006/HAST 1
EF535730 HAStYBRA/PALOMNGZ24182-23/1983/HASTV

FJ1375759 Human astrovirus isolate SH1
EF535737 HASYBRA/PALONG24072-21/1983/HAsTV

@ HAStVNMNVEB47S/2021/HASH
@ HASYVNMAVEG158/2021/HASH 1
@ HAStVNMNVESSTSIZ021/HAST
@ HAStVRHNMNVESS3S/2021/MHASH
@ HASYVNMAVES180/2021/HASH
@ HASYVNMVESSST/2021/HASTY 1
@ HASYWVNMAE4081/2018/MHASH
@ HAStVNMNVESEET/2020/HAST
@ HASYVNMAE3S01/2019/MHASH
@ HASUVNMNVESE45/2019/HAST
@ HAStVNMNVESS09/2019iHASTYA
@ HASYVNMAE4005/2018/HASH
— @ HAStVNMAESS04/201 WHASTY1
@ HASYWVNMAVEST00/2021/HASH 1
@ HASYVNMNVESZ249/2017/HASH
EF138823 HASHUSAMG38/1999/CAHASH 1
HQ398856 HASUHUMNAMyergesujfalu/HUMNA4520/2010/HASTV
@ HAStVNMNVESOTS2017IHASTYA
@ HASYVNMAE1350/2016/MHASH
— @ HAStVNMAESTS9/2020/HASTV 1
L DQ620763 HASYCHMANH1859/HASH

@ HASYVNMAVES328/2018/HASNA

. HAStVMNMAE 1T 1137201 9/HASTV
@ HASTVNMAVES41T/201 TIHASTA
@ HASTVNMNVE1T412/2020/HASTV
@ HASVNMAVE4034/2018/HASTYA
7 e

1=

AYT20892 HASYGER/Dresden/HAst

IE

q

GQ901902 HASYRUS/MNsc09-B4/2009/HASTYE ] HAsStVE

71

20

10 chiing 2018-2018 (nhanh 4C)

98

HAstV4

L38506 HASVENG/Oxford/HAsStd ] a=

ABOZ5801 HASYIPMIO-03/91-283/Ehime 199 1/HASTVA j|
)

DQ381505 HASYBRARITA8T/2004/HASH 4

MKO529568 HASYUSA/Oxford/HASIVE ] mastvs

80

ER)

&3

97

4‘;EF‘I 3BB2Y HASUUSAMZ99/M1999/CAHASTYZ zc
a1
EU363888 HASYTHAINCMH259/01/2001/HAst2

- —<5 chiing (2017-2018)
o

@ HASYVNMAVES4T4/2021/HASTY2
@ HASYVNMAVES153/2021/HASTV2
@ HASYVNMNVEGSAT/2021/HASV2
@ HASYVNMAVES116/2021/HASTVZ

AF211958 HASYBRA/C olG6T 3/HAST2
ABD26544 HASUBRA/RJST36/2004/HAST2 o
MKO059950 HASYEMNG/Oxford/HAST2
AF440300 HASUAUSICAVZBIHASHYZ

0 L aFa3e771 HAsUSPABen2/1/HAS Y2
@ HASTVNMVEG152/2021/HASTY2
@ HASYVNMAVES117/2021/HASTY2
@ HASYVNMNVES151/2021/HASTVZ

MK058955 HASYENGIOxord/HASTY ] HAstVT
DQ028633 HASUBRA/GoIania/GOM 2/94/HASTYS

HAstWV2

HAstV1

@ HASUVMNMVE1563/2017/HASIYS
@ HASTVNMAVE1524/2017/HASIYS

JQ403108 HASYCHMN/DLO20/2015/MHASS

@ HASYVMNMAE1901/2017/HASIVE
@ HASUYVNMNVET723/2017/HASTVS
@ HASUTVNMVET 745/201 T IHASTYS
@ HASYWVNMAVES231/2017/HASIVS

0.050

HAstV5

KF787112 PAStVICHMN/PAStY-GX1/2013/MAStE 7] out group

(Cdc ddu cham tron dwoe sir dung dé biéu thi cdc ching dang nghién ciru)

Hinh 3.14. Cay phat sinh chiing loai ctia cac ching vi rut Astro, 2016-2020
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Két quéa phan tich 51 ching Ast tir 2016-2021 trén cy phat sinh chung loai cho
thdy, cac chung trong mbi kiéu gen déu thudc 1 nhanh gen. T4t ca 23 chung phén lap
tir 2016-2021 c6 kiéu gen HAstV-1 déu thudc nhanh 1a. Twong tw, 12 miu tir 2017-
2021 c6 kiéu gen HAstV-2 déu thudc nhanh 2a., trong khi 10 chung HAstV-4 tir
2018-2019 déu thudc nhanh 4c va chu yéu tap trung & Hué.

Nhu vay, tong hop tai 2 dia diém nghién ciru, nhanh gen HAstV-1a & nhanh

Iwu hanh pho bién nhat véi 45,1%, tiép theo 1a HAstV-2a (23,5%) HAstV-4c (19,6%)
va HAstV-5 (11,8%) trong sudt 5 nim theo ddi.
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Chwong 4- BAN LUAN

4.1. Ti 1 nhim va dic diém kiéu gen ciaa vi rat Rota & tré em tiéu chay cap
dwdi 5 tudi truwdc va sau udng vic xin Rotavin-M1

v/ Sé cavati I¢ nhiém vi rat Rota ¢ tré em tiéu chdy cap nhdp vién dwdi 5 tudi
frréC Va sau uong vdc xin Rotavin-M1

Ti 1¢ nhiém RV hang nim trong nghién ciru nay & giai doan trudc khi trién
khai uéng & Nam Dinh 13 43,2%, khé tuong ddng véi cac nghién ciru khac & Viét
Nam gan day. Nghién ctru gidm sat luu hanh cta RV tir nim 2012 — 2015 ¢ 3 diém
giam sat & khu vuc Bic, Trung, Nam cho thay ti 16 RV duong tinh 13 46,7% va giam
dan hang nam (tir 54,7% nam 2012 con 36,6% vao nam 2015) [79]. Hai nghién ctru
khac tai Bénh vién Nhi dong Thanh phé Ho Chi Minh trong giai doan tir 2015 dén
thang 6/2017 va giai doan tir 2013 dén 2018 cho thay ti 1¢ dwong tinh v6i RV lan lugt
1a 45,3% va 46,8% [13, 166]. Ngoai ra, s6 liéu giam sat RV tir hau hét cac nude trong
khu vire Pong Nam A, 1a khu vue chua 4p dung cac chuwong trinh ubng vic xin quéc
gia cho vic xin phong TCC do RV giai doan tir 2008- 2018 ciing cho két qua twong
tu v6i 40,78% ca TCC do nhiém RV [94]. S6 lidu tong hop tir 49 qudc gia ciing c6 ti
1¢ trung binh cic mau xét nghiém dwong tinh v6i RV & tré em <5 tudi nhap vién vi
TCC 1240% (IQR, 28-45%) trudc khi trién khai udng véc xin phong TCC do RV[33].
Nhu viy, ti 1é nhiém RV & Nam Dinh giai doan trudc udng vic xin c6 dic diém twong
ddng vai tinh hinh TCC do RV chung ¢ Viét Nam va cic nude trong khu vuc chua

trién khai uong vac xin.

Tuy nhién, ti 18 nhiém RV & Hué trude udng kha thip (20,3%), trong do ti 16
nhiém & ca 2 bénh vién huyén tham gia nghién ctru 1a Huong Tra (16,2%) va Pha
Vang (21,7%) thap hon rd rét ti 16 nhiém RV & bénh vién TW Hué giam sat cuing thoi
diém (39,7%). Bénh vién TW Hué 1a bénh vién tuyén dau, tap trung nhiéu ca bénh
TCC ning & nhiéu dia phuong khac nhau, bao gdm cac ca bénh tir 2 huyén Huong
Tra va Phu Vang. Trong nghién ctru nay, c¢6 1 s6 lugng dang ké mau nghién ctru duge
thu thap ¢ bénh vién TW Hué dén tir tré sinh séng ¢ 2 huyén trén. Nam 2017, c¢6 102
ca (chiém 30% so ca nhap bénh vién TW Hué) c6 dia chi ¢ 2 huyén Huong Tra, va
Phi Vang véi ti 1& phat hién RV khoang 36%, cao hon ti 18 phat hién RV trong s6 céc
mau thu duge & 2 huyén nay. Day 1a mot trong s6 cac bang chimg rd rang, phan anh
tinh trang bénh vién Pa khoa cta 2 huy¢n Phu Vang va Huong Tra da khong thu thap

dt mau ca bénh trén dia ban, tir &6 1am cho ¢& mau nghién ctru gidm va khong phan
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anh day du tinh trang nhidm RV thyc té trén dja ban 2 huyén nay. Ngoai ra, khi so
sanh v6i két qua giam sat tai Bénh vién Trung wong Hué (2014 -2015) c6 58% xét
nghiém duong tinh v&i RV thi ti 16 nhiém RV & bénh vién TW Hué va 2 huyén nim
2017 déu thap hon dang ké. Didu nay c6 thé do vai trd anh hudng cia cac tdc nhan
gay TCC khong phai RV hoat dong manh, tir d6 lam giam ti 1¢ nhiém RV. Tuy nhién,
trong gi6i han nghién ctru nay chua c6 du sb liéu dé khang dinh gia thuyét trén.

Sau 3 nam trién khai udng vac xin Rotavin-M1 thudng quy ciing cic vac xin
khac trong chuong trinh TCMR tai 4 huyén ctia Nam Pinh va 2 huyén ctia Hué, tong
sb6 ca TCC nhap vién, s6 ca TCC do RV hang nam déu giam ¢ 2 dia diém so véi thoi
diém chua trién khai cho udng véc xin nay. Xu huéng giam ca TCC nhap vién & Nam
Dinh giam rd rét hon ngay tir nim dau tién sau uéng (30,9%) va sau 3 nim (giam
59,7%), con & Hué céac chi s6 nay chi giam vao nim thir 2 va thir 3 sau udng véi mirc
giam 68,4%. Tuong tu, s6 TCC do RV giam 81,7% & Nam Dinh va 55,4% & Hué sau
3 nam uéng véc xin. Tuy nhién, vao nam thtr 3 sau uéng, sb ca nhap vién do TCC do
moi nguyén nhdn va sé ca TCC do RV déu giam manh, c6 thé do tring thoi diém voi
dai dich COVID-19 bt dau tir ddu nam 2020. O céac dia diém nghién ctru, 1 s6 thoi
diém bi 4p dung cac bién phap can thiép nhu: gidn cach x4 hoi, cach ly...nén viéc tiép
can cac dich vu y té bi han ché. Nhiéu ca TCC bd me tré sé& lya chon bién phap thay
thé nhu: diéu tri tai nha hoac diéu tri ngoai tru, dic bi¢t vai nhitng ca bénh nhe-trung
binh. Ngoai ra, trong tinh hinh bénh dich, cic bién phap 5K duoc ap dung triét dé véi
viéc ting cudng ¥ thirc va cac bién phap vé sinh c4 nhan, vé sinh méi truong sdng,
han ché tiép xuc... nén han ché duoc nhiéu loai bénh 1y nhiém noi chung va bénh

TCC do cac tac nhan nhu vi rat, vi khuan.

Trong giai doan dich Covid-19, ti 1& nhiém RV & Nam Dinh (19,7%) giam so
v6i cac nam, trong khi & Hué ti 1¢ nhim RV ting cao nhét (28,7%) trong cic nim
nghién ciru. Ngoai tac dong cua viée sir dung vac xin thi ti 1¢ nhiém RV c¢6 thé con
lién quan dén céac tic nhan gay TCC khac hoic yéu t6 nhiéu khac...Nghién ctru ¢ Ba
Lan cho thay ti 1¢ ca TCC do vi khuan khong bi anh huéng boi cac han ché do dich
Covid do cac ngudn 1ay nhiém khac nhau. Cac ca TCC do vi khuan gy ra ¢ thé do
v¢ sinh kém hoac tiéu thu thyuc ph.’flm hodc nudce bi nhiém vi khuan, va mirc 6 nghiém
trong ctia nhimg ca bénh nay budc bénh nhan phai tim kiém su trg gitp y té, bat ké
dai dich [159]. Do viy, ti 1é nhiém 1 s6 tac nhan TCC nhu RV, NV duoc ghi nhan
tang & Ba Lan [159] trong khi ti 1¢ nay duoc ghi nhan giam & nhiéu nudc trong giai
doan dich COVID-19 [88, 158]. Dich Covid-19 1a 1 yéu t6 khong lién quan dén uong
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véc xin c6 thé gy nhidu két qua nhung nhin chung két qua nghién ctru di phan anh
xu huéng giam ganh ning bénh TCC lién quan dén trién khai udng véc xin Rotavin-
M1. Tuy nhién, mtc d6 anh hudng cia viée trién khai uéng vic xin Rotavin-M1 & 2

dia diém nghién ctru 1a khac nhau.

Mirc giam ti 1& duwong tinh v6i RV sau 3 niam ubng Rotavin-M1 13 40,6% &
Nam Pinh, trong duwong véi mirc giam 39,6% (95%CIL: 35,4 - 43,8%) sau udng
RotaTeq va Rotarix khi tong hop dir liéu tir Mang lu6i Giam sat RV toan cau (GRSN)
(2008-2016) & 82 qudc gia [23]. Mirc giam nay cao hon mirc giam & Khu vuc Pong
Dia Trung Hai (26,4%, 95%Cl: 15,0-37,8%), thip hon muc giam & khu virc Chau
Au (55,2%, 95%Cl: 43,0-67,4%). O nhirng nudc trién khai chuong trinh uéng qudc
gia, ti 1& nhiém RV chi con 23,0% (95%ClI: 0,7 - 57,7%) [23].

Nhiéu nghién ciru da chimg minh muc giam ti 1& nhiém RV khéc nhau & céc
nhém tudi va lién quan dén muc do bao phu véc xin. O nhom tré < 1 tudi, ti 18 nhap
vién do RV giam 43% (IQR, 38-58%) khi ti 1¢ bao phii véc xin phong TCC do RV 14
<65%, giam 79% (IQR, 63-82%) vdi ti 1¢ bao phu la 65% —84% va 85% (IQR , 75—
94%) véi ti 18 bao phii >85% [33]. TCYTTG di khuyén cdo dé chirg minh tac dong
10 1ét ctia vic xin dén bénh TCC do RV thi cin ¢6 mitc dd bao phu vic xin kha cao
(> 60-70%) trong cong dong [176].

Véi ti 1& bao phu it nhat mot liéu vic xin Rotavin-M1 ¢ Nam Binh 13 77%, do
giam ti 1¢ duwong tinh voi RV ¢ tré em <5 tudi & Nam Dinh sau 3 nim sau udng vic
xin 13 40,6%, giam rd rét nhat & nam thtr nhat 1a 51,0 % va nhom tré < 12 thang tudi
(49,5%). Vi gidi han d6 tudi duoc sir dung dé udng vic xin Rotavin-M1, tré em tir 16
tuan tudi trd 1én s& khong du diéu kién dé duoc uéng vic xin Rotavin-M1. Ti 1& bao
phi vic xin trong quan thé ting cham hon dat 35,7% trong nam dau tién va dat muc
cao nhat 1a 70-75% trong nam thir ba sau khi gidi thiéu vac xin tai Nam Dinh. Ngoai
ra, ti 1& bao phu cao nhat dat dugc trong nhom tré <12 thang tudi va 12-23 thang tudi,
day 1a cac nhoém tudi du diéu kién dugc udng vao cudi thoi ky gidm sat. Mirc do bao
phi thip nay dé lai mot nhém tré em nhay cam tich luj trong nam thir hai sau khi
ubng vac xin va c6 kha niang 1am ting sy luu hanh ciia RV trong quan thé. Didu nay
c6 thé 1a nguyén nhan dan dén ti 18 tré c6 két qua RV duong tinh trong nam thu hai
sau udng vac xin ting so v6i nim dau tién gidi thiéu sau vac xin va giam vao nim
sau d6 va dinh mua nam thtr hai trong giai doan 3 nim sau uéng va mic giam nguy

co nhiém RV & nhom tré <12 thang tudi 14 rd rét nhat.
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Xu huéng phan bd hai nim mot 14n rd rét giita cic ndm cao va thip xen k& da
quan sat dugc & 1 sb nuée trong thap ky dau tién sau khi trién khai vic xin phong
TCC do RV nhu & M¥, Ba Lan, Haiti va mot sé qudc gia khac [68, 159]. Su thay d6i
hai ndm mot 1an vé sé luong tré em nhap vién & nhirng noi ndy c6 thé do nhirng thay
d6i vé tinh nhay cam cua quan thé. Ti 1é tré em tir 12-23 thang tudi duoc udng du
lidu vac xin phong TCC do RV & My van thap hon dang ké so véi cac loai vac xin
danh cho tré so sinh khac; trong s6 tré em sinh ndam 2016-2017, ti 1& bao phi1 wdc tinh
1a 75% dbi voi vic xin phongTCC do RV va 93% ddi véi vic xin DTaP (bach héu,
ubn van, ho ga) [35, 68]. Mtic d6 bao phu dudi mire tdi wu dan dén su tich luy tré em
nhay cam trong khoang thoi gian 2 nam, dan dén mot mua gia ting hoat dong cia
RV. M6 hinh nay khong dugc quan sat thdy & cac qudc gia véi ti 1& bao phi vic xin
vuot qua 85% [22]. Trong nghién ciru d6, tré em tir 1-4 tudi chiém gan 2/3 tong sd
tré em nhép vién. Co t61 39% su khac biét vé sb ca nhap vién ¢ nhom tudi nay duoc
giai thich bang s ca bénh & nhom tudi ndy trong nam trude d6. Do do, sy tich liy
ctia mdt nhoém dan sé d& mic bénh & nhom tudi nay co thé 1a dong lyc cua tinh thot
vu duge quan sat hai nim mot lan. Trong nghién ctru ndy, d6 bao phu & cac dja diém
nghién ciru dat khoang 80% nén can theo ddi thém va luu ¥ mo hinh 2 ndm 1 lan ¢
thé c¢6 & Viét Nam.

Do ti 1¢ bao phu vic xin Rotavin-M1 & Hué (42%) thap hon dang ké & Nam
Dinh va thap hon ca ngudng duoc TCYTTG khuyén cédo dé danh gia tac dong cia
véc xin. Ti 1 ca nhap vién do RV & tré em <5 tudi giai doan trudc udng vic xin thip
gan % so voi Nam Dinh va trong 3 nim sau udng vic xin Rotavin-M1 ti 1¢ nay dao
dong trong khoang 17,9-24,5% hang nam va khéng xac dinh dugc xu huéng thay doi
giai doan trudc va sau udng. Ngoai ra, Bénh vién TW Hué ngimg tham gia tir thang
10/2018 va bi loai khéi cac phan tich xu huéng nén lam giam sé luong tré em dugc
dua vao phan tich, dac biét ¢ Hué. Ti 1& bao phu thr?ip va ti 1¢ RV duong tinh trudc
ubng thap c6 thé 1a nguyén nhan giai thich cho viéc tic dong ciia vac xin Rotavin-M1
khong o rét & Hué.

Tac dong cua vac xin s& phu thudc vao hiéu qua cia vic xin, thoi gian hoan
thanh lich ung va ti 1é udng. Vi du, & Malawi, sy giam dong thoi ti 1é ca TCC nhap
vién do RV & tré so sinh di dugc chimg minh véi sy gia tang ti 1& bao phu vic xin
(75% vao nam 2013, 92% vao nam 2014, va 95% vao nam 2015). Tuong tu, dir licu
sau udng tir An Do cho thiy ti 16 TCC do RV giam nhiéu hon tir cic bang c6 ti 1¢ bao
phu vic xin cao hon [169]. Do viy, cic qudc gia nhanh chong dat dugc va duy tri
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mirc d bao phu cao vic xin phong TCC do RV dé giam duoc ganh ning bénh tat do
RV mot cach bén viing [23, 33].

Két qua cta nghién ctru nay di chimg minh su phan bd RV theo mua & 2 dia
diém nghién ctru & Nam Dinh (mién Béc) va Hué (mién Trung) c6 su khac biét. Cac
ca nhiém RV ¢ Nam Dinh phd bién vao cac thang mua dong va & Hué cc ca nhiém
tap trung tir thang 1 dén thang 6 hang nam. Két qua nay tuong ty voi cac nghién ctru
khac trudc d6 cho rang cac dinh nhiém RV thay ddi theo khu vuc lién quan dén khi
hau mién Béc Viét Nam véi mua dong lanh va kho con mién Trung va mién Nam véi
khi hau nhiét d6i quanh niam [2, 79]. Nghién ctru giam sat diém RV cua Huyén va
cong sy giai doan 2012-2015 da nhan dinh mua cua RV tur thang 12 dén thang 5 nam
sau O tap trung hau hét cac truong hop TCC do RV (77,1%) [79]. O mién Bic, cao
diém nhiém RV tir thang 11 dén thang 1 va duong tinh thap nhét tir thang 7 dén thang
8, con véi khu vie mién Trung, cao diém tir thang 2 dén thang 4 va mirc duwong thp
nhat tir khoang thang 6 dén thang 10 nhung tic gia ciing nhan dinh kiéu phan bd nay
khong rd rang & mién Trung va mién Nam Viét Nam véi khi hau nhiét d6i quanh nim
[79].

Khi khéng c6 tac dong truc tiép nhu viée udng véc xin thi nhiéu nha nghién
ctru dua ra nhan xét sy phan b6 theo mua & mdi khu vuc 6n dinh, tinh chat nhiém RV
theo mua khong thay doi nhu trong két qua nghién ctru cia Huyén va cong su trong
thoi gian 4 nim thoi ky trude udng tai Viet Nam [79]. Két qua nghién ctru & mot sd
nude khu vuc Dong Nam A chua trién trién khai udng véac xin Rotavin-M1 phong
TCC do RV [94]. Tuy nhién, theo kinh nghiém ctia mot s6 nude da thuc hién udng
véic xin, sy phan bd theo mua cua RV ¢é thay ddi. Vi du nhu ¢ Phan Lan, tinh theo
mua cia cac ca TCC do RV chuyén tir mila d6ng sang mua xuan sau khi trién khai
ubng vic xin trong chuong trinh TCQG. Trudc nam 2009 & Phan Lan, TCC do RV
thudong xay ra tir thang 1 dén thang 3, va mot vai nam sau cha yéu tir thang 3 dén
thang 5 [73]. Su phan bd theo mua cua RV khdng rd rang trong thoi ky sau ubng 1a
mot dau hiéu tot cho thay viéc ubng vac xin phong TCC do RV thuong quy da phéa
v& moé hinh dich & hoc ctia n6 [73]. Trong nghién ciru ndy, di thdy dinh nhiém RV &
Nam Dinh ctia cac nim sau uéng van theo quy luat vao cic thang miia dong nhung
giam 1o rét. Do vay, viéc theo doi sy phan bd theo mua RV 1a can thiét giai doan sau

udng vac xin.
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D6 tudi nhiém RV trung vi giai doan trude udng vic xin 1a 13 thang (IQR: 10-
20) va c6 xu hudng ting 1én giai doan sau udng vic xin (17 thang, (IQR: 12-22) trong
niam dau tién va 16 thang (IQR: 11- 25) vao nim th hai sau udng). Mot cudc giam
sat toan cau ¢ 82 quc gia, do tudi trung vi cta cac ca duong tinh v6i RV 1a 12 thang
(IQR 7 - 20) trong giai doan trudc khi udng vic xin, va 15 thang (9 - 25; p <0,0001)
sau khi trién khai ubng vic xin Rotavin-M1 phong RV [23]. O Brazil, dit liéu cho
thdy tudi trung vi nhim RV ting hon 7 thang sau khi udng vic xin phong RV
[23].

v' Dic diém kiéu gen caia vi rit Rota triedc va sau udng vdc xin Rotavin-M1

Céc kiéu gen phd bién nhit & Nam Dinh va Hué déu thay ddi theo thoi gian. Vao
nam trude udng, kiéu gen G9P[8] chiém uu thé & Nam Dinh (74,8%) va Hué (32,7%).
Sau udng vic xin, GOP[8] van phd bién & Nam Pinh (48,4%) & nam tht nhat, tiép d6
13 G8P[8] (67,2%) va G1P[8] (23.8%) vao nim thir hai va thir ba sau udng. O Hué,
trong 3 nam sau udng kiéu gen phod bién 1an luot 13 G3P[8] (52,2%) GIP[8] (20,8%)
va G8P[8] (47,2%).

Cac nghién ctru trude day tai Viét Nam da khang dinh céc kiéu gen GP tai Viét
Nam luén da dang, phtc tap, thay doi theo thoi gian va dia ly véi su xen k&, luan
phién cé& chung chiém wu thé, dic biét véi kiéu gen G. Giai doan 1998-2009, cac kiéu
gen G1 phd bién nhat (35,33%), sau d6 dén G3 (28,28%), trong d6 G1 phd bién trong
nhiéu nam nhung xen k& 1 sé nim 1a chung G2, G9 va G3 chiém wu thé. Kiéu gen
G1 phd bién nhat & mién Nam nhung G3 lai chiém uu thé & mién Bic. Theo chiéu tir
Bac-Nam, ti I¢ luu hanh G3 ¢6 xu huéng giam dan va G1 tang dan [1, 7]. Tuy nhién,
dén giai doan 2013-2018, G3 1a kiéu gen phd bién nhat ¢ khu vic mién Nam (46,3%)
[166]. Nguoc lai, P[8] lubn 1a kiéu gen P phd bién nhat Viét Nam va céc typ khac it
xuat hién [1, 7, 166].

Céc nghién ciru khac tir 2012 - 2015 tai 3 diém giam sat dai dién ctia 3 mién
ctia Viét Nam cho thidy G1P[8] phé bién nhat tir 2012 — 2013 (1an lugt chiém 80% va
82% tong s6 mau), G2P[4] chiém 36% va 28% ca TCC vao 2 nam 2014-2015. G8P[8]
hau nhu khong xuét hién nam 2012 va 2013 nhung trd nén chiém uvu thé (31%) vao
nam 2015 [79]. Giai doan 2013-2018, G3P[8] 1a kiéu gen pho bién nhét tai mién Nam,
chung G1P[8] chi pho bién (69,9%) nim 2013 va sau d6 khong xuat hién ngugc lai
G8P[8] méi xuat hién nim 2014 va chiém 47,2% nam 2016 [12, 13, 166]. Két qua
giam sat diém vi r(t rota tai mién Bac va mién Trung Viét Nam cho thay sy lwu hanh
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cua G2P[4] tir 1/2012-5/2018 c6 su thay doi dot ngot theo ting giai doan. Ty 16 phét
hién G2P[4] 12 16,38% (2012-2013) va 42,09% (2014-2015) sau d6 giam dan con 3%
trong quy 4 nam 2017 va tang 1én 40,35% trong thang 4 va 5/2018 [16]. Tuy nhién,
cac nghién ctu tai cac thoi diém va dia diém gidm séat khac nhau da phan anh dic
diém phan b6 da dang kiéu gen GP tai Viét Nam.

So sanh véi sd lidu giam sat RV tir 20082018 & Pong Nam A, noi hau hét
cac nudce trong khu vue Péng Nam A van chua ap dung cac chuong trinh udng vic
Xin RV qudc gia, sy phan b kiéu gen chu yéu nhit cia RV da thay d6i, ngoai trir Lao
va Malaysia. Trong nim 2009— 2013, kiéu gen chiém wu thé nhit 1a G1P[8] va
G2P[4], nhung tir ndm 2014 di thay d6i thanh nhiing kiéu gen hiém va bat thuong 13
G3P[8], G8P[8] va GIP[8]. Mot sb kiéu gen RV khong phd bién nhu G2P[8], G8P[6],
G5P[19], GOP[4], GOP[6] va G1P7 [5] di duoc phat hién. Viéc udng véc xin phong
TCC do RV c¢6 thé tao ap luc chon lgc, lam tang ti 1¢ cac ching khong phai vac xin.
Tai Philippines, Rotarix dugc dua vao sir dung tir vao thang 7 nam 2012, tan sut cac
treong hop TCC do G1P[8] gay ra da giam trong khi su Iuvu hanh ctia GOP[8] tang
1én dang ké [94]. Tuong tu Malaysia, su thay doi kiéu gen luu hanh va su xuét hién
cac ching méi dd dugc quan sat & Campuchia. G1P[8] chiém uu thé trong cac nim
2010, 2011 va 2012 (1an lugt 1a 74, 66 va 79%), trong khi kiéu gen G2P[4] chiém vu
thé tir 2013 (54%) dén 2014 (44%). Chung khong phd bién trude day 1a G8P[8] ciing
xuét hién vao nim 2014 (21%) va ting vao nam 2015 (41%), cung voi su xuat hién
ctiia GOP[8] (10%). Pén niam 2016, viéc phat hién kiéu gen GOP[8] di ting 1én 18%,
va G3P[8] tré thanh kiéu gen phd bién nhét (63%) [94]. O Myanmar, G12P[8] duogc
phat hién tir naim 2009 dén 2012, dao dong tir 28,3% nam 2009 dén 70% nam 2011.
G2P[4] tro thanh chiing chiém wu thé nhat trong nam 2012-2013, tiép theo 1a G1P[8]
trong nam 2013-2014. G9P[8] chi bao gom 1% cac chiing RV vao nam 2011 va ting
1én 97,5% vao nam 2014. Trong khi vao nim 2015, phan 16n (90%) cac ching RV
bao gdm GIP[8] (54%) va G3P[8] (36%). GOP[8] xuat hién & Myanmar vao nim
2011 va la chang pho bién nhat vao nam 2014 va 2015 [94]. O Thai Lan, G3P[8] la
chung luu hanh phé bién 2015 (47,3%) va 2016 (89,8%) [94]. Nhu vay, cic chung
Iwu hanh pho bién giai doan 2016-2021 & Nam Dinh va Hué c6 nhiéu dic diém tuong
dong voi cac nude & Pong Nam A véi su xuat hién va phod bién ciia GSP[8], GOP[8]

la nhiing chung it gdp & cac giai doan trude.

Vao nam thir hai va thir ba sau udng véc xin (2019-2021), s6 lwong cic mau
duong tinh véi RV nhung véi tai lwong vi rat rat thap, dan dén viéc tach chiét ARN
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va viéc xé4c dinh kiéu gen tré nén kho khan va dan dén ti 16 mau khong thé xac dinh
kiéu gen ngay cang ting 1én. O nim thr ba sau udng, tong mau bénh phim duong
tinh v&i RV rét it ma c6 dén 26,3% mau khong thé xac dinh dugc kiéu gen va 16,3%
s6 mau chi xac dinh mot phan kiéu gen (kiéu gen G hodc P) & Nam Dinh va ¢ 13,9%
mau kiém tra khong xac dinh kiéu gen G va P va 16,7% mau chi c6 mot phan kiéu
gen G hoic P & Hué. Tuy nhién, trong s6 mau khong xac dinh duoc kiéu gen ¢ 1 s6
mau c6 gia tri OD kha cao. Cac miu ndy ciing ¢ thé lién quan dén nhimng bién ddi di
truyén ctia cac chung nay hay 4p luc chon loc cua vic xin, tuy nhién, can phén tich
thém dic diém di truyén ctia cac chiing nay dé c6 thém co s khang dinh cho gia thiét
nay.

Mot trong nhitng ching can luu ¥ 1a chung G1P[8] d phd bién ¢ Viét Nam
trong nhiéu nam va 1a thanh phan cd trong 3 vic xin dang luu hanh tai Viét Nam la
Rotavin-M1, Rotarix va RotaTeq. G1P[8] d4 chiém ti I& cao nhat trong sb cac chung
lwu hanh & Viét Nam giai doan 1998-2009 [7]. Ti 1¢ lwu hanh G1P[8] tai 3 diém gidm
sat TCC giam manh cta tir 82% nam 2013 xubng con 15% nam 2015 [79]. O mién
nam Viét Nam ti I¢ chung G1P[8] gidm nhanh tir 69,9% nam 2013 con 0% vao nam
2017 va 2018 [166]. Trong nghién ctru nay, ti 1¢ luu hanh G1P[8] trong giai doan
2016-2021 chiém 2,7%, nhin chung thdp hon nhiéu so véi mot sé nghién ctru giai

doan trudc do va chi tang dot bién vao nam 2021 tai Nam Dinh.

Chung G1P[8] d6t ngot chiém uu thé sau giai doan trién khai udng vac xin
phong RV thudng quy ciing di xay ra twong tu ¢ 1 $6 noi trén thé gisi. O mot ving
thudc nude Uc, sau 43 thang thuc hién trién khai uéng vac xin Rotarix, mot vu dich
bung phéat do chung G1P[8] xay ra véi 43 ca dugc ghi nhan [50]. Ching G1P[8] trong
dot dich nay duoc khrfmg dinh tuong d@)ng cao va ¢ mbi quan h¢ di truyén chat ché
v6i cac ching toan cau nén ngudi ta dua ra gia thiét ching méi dugce du nhap thay
thé cac chiing dic hitu da c6 tai Uc [50].

Ngodi ra, c6 nhiéu trudong hop ching G1P[8] luu hanh lién quan dén vic xin
phong TCC do RV. Céc vic xin déu tir cac ching RV sdng giam doc luc va 3 vic xin
Iru hanh tai Viét Nam hién nay déu tir chang G1P[8] hoic c6 thanh phan 1a G1 va
P[8]. Vi cac phuong phéap phat hién RV ¢6 do nhay cao hon dang duoc sir dung gan
day, nhiéu nghién ciru cho thdy viéc lay nhidém vi rat vic xin trong phan thai ra phd
bién hon nhitng gi ngudi ta nghi trude day, & ca trudng hop co triéu ching hay khong
c6 triéu chimg véi 21% dén 94% ngudi ubng vic xin da duge phat hién co vi rat vic
xin RotaTeq vao mot thoi diém nao d6 sau lidu udng dau tién [78].
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C6 1 s truong hop ching G1P[8] luu hanh gidy TCC ¢ ngudn gde tir ching
véc xin phong TCC do RV. Mot nghién ctu & Anh trong 3 nim trién khai uéng toan
qudc Rotarix da phét hién 215/2637 (8%) ca nhiém RV G1P[8] ¢ ngudn gbc tir ching
Rotarix, trong d6 c¢6 41 ca TCC va 4/41 & muc ning. Hau hét cac truong hop nhiém
RV trong 7 tuan sau uéng vic xin va 10 trong 17 ca nhiém RV sau hon 7 tudn bj suy
giam mién dich nghiém trong (SCID) [63]. Tuong tu trudng hop sir dung RotaTeq
thuong quy tai Uc, trong s6 13 tré nhiém RV ¢6 ngudn gbc vac xin sau udng bi TCC,
¢ 4 ca nhiém G1P[8] do su sip xép doan gen giita cac chung vic xin G1P[5] va
G6P[8] va 7/13 trudng hop lién quan dén bénh 1y tiém an c6 thé anh huong dén chirc
ning mién dich [51]. M6t nghién ciu & Nhat Ban sau khi trién khai ung toan quéc
2 Rotarix va RotaTeq di chi ra ¢ 1,6% (6/372 ca) ca RV G1P[8] ¢ ngudn gc tir
Rotarix gay TCC cho tré nhap vién sau 2-14 ngay uéng. Trong do ¢6 4 ca nhiém hoan
toan tir chung Rotarix va 2 ca c6 su sap xép to hop gen giira ching vac xin va chang
vi rit hoang dai. Tuy nhién, 4/6 trudng hop nay dong nhidm véi RV hoang dai va tac
nhan gy TCC khac nhu: NV, E.Coli va vi rat duong rudt [84]. Nghién ctru & Phan
Lan d3 phat hién thay 8% tré em nhap vién vi TTC do RV ¢6 ngudn gbc vic xin.
Trong sb cc chung nay, kiéu gen G1 duoc phat hién & 81%. Tat ca tré em bi RV ¢
ngudn gdc vic xin ciing dugce nghién ctru kiém tra dé phat hién cac vi rat khac giy
TCC. Chi ¢6 2 tré nhiém G1P[8] khong c6 ddu hiéu dong nhiém véi cac mam bénh
khac; do d6, nhimng truong hop bi TCC nay c6 thé c6 lién quan nhan qua voi RV ¢
ngudn goc vic xin. Trong sb 2 truong hop d6, 1 truong hop 1a tré 3 thang tudi moi
dugc ubng véc xin, va trudng hop con lai 1a tré 7 tudi chua duoc udng véc xin. CO
thé con co cac trudng hop co tridu chimg lién quan dén G1P[8] khéng dugc ghi nhan
day da néu triéu chimg viém da day rudt nhe tai bénh vién [73]. Nhu vay, da sd truong
hop nhiém G1P[8] bi c6 ngudn géc tir vac xin xay ra sau udéng vac xin thoi gian ngan
va TCC dugc coi 1a mot trong tac dung phu khi sir dung vac xin phong RV séng giam
doc luc dudng udng. Tuy nhién, 1 sé ca TCC do nhiém RV G1P[8] c6 lién quan dén
vac xin sau khi udng vac xin thoi gian dai c6 1 s6 van dé vé bénh ly nén, tinh trang
suy giam mién dich hay dong nhiém tac nhan khac. ..

Véi truong hop chiung G1P[8] tai xuat hién va pho bién tai Nam Dinh nim
2021 gay TCC mirc nang va vira, khdng c6 khéc biét vé triéu chung 1am sang gitra
nhém tré da udng va khdng udng vac xin (p=0,363). Cac ca & Nam Dinh khac véi
nhém tré & Anh c6 tridu chimg nhe hon nhém khéng udng véc xin. O Nam Dinh,
nhom udng vac xin xuat hién triéu ching sau hon 3 thang udng, tré nhiém RV > 1
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tudi cach xa thoi diém uéng, khac hoan toan cac truong hop nhiém RV do vic xin
sau udng vic xin & Anh va Nhat xuit hién sau thoi gian udng duoc quan sat ¢ [63]
[84]. Do vay, cac truong hop TCC ¢ Nam Binh khdng phai la tac dung phu cua vi rut
vac xin nhan Ién gy ra va it c6 kha nang tré bi nhidm RV tryc tiép tir chung vi rit
VAcC Xin thai ra méi truong. Tuy nhién, khong thé loai trir kha ning 1ay nhiém chung
Vvéc xin trong moi truong tir nhitng tré nhiém khac. Cac van dé vé tinh trang mién
dich, bénh ly cua tré, ddng nhiém tac nhan gay TCC khéc... c6 thé 1a cac yéu t6 lam

tdng nguy co nhiém chung vac xin va lam tang tri¢u chiing bénh.

Vi cac dit li¢u trong nghién clru, hién chua thé thé khéng dinh tac dong cua
véc xin dén xu hudng phan b cta cac chung Iuu hanh phd bién hay cac chung hiém
gip ciing nhu mo hinh phan b ching. Cac ching luu hanh phd bién c6 thé theo xu
huéng chung cua 1 s6 nude trong khu vuc 1an can. Hiéu qua ctia vic xin véi mdi

ching s€ dugc phan tich & muc sau.

Trong thoi gian nghién ctru 5 ndm cta nghién ctru nay, G8P[8] tr¢ thanh ching
phd bién thtr hai sau G9P[8] & Viét Nam. Chung G8P[8] trd nén phd bién & Nam
Dinh va Hué trong khoang 2019 -2020. Chung G8 13 mot loai RV giéng bo 1an dau
tién duoc dic trung & nguoi ¢ tré em Indonesia vao nam 1984 [71]. Su xuat hién cua
chung G8 RV ngay cang thudng xuyén & nhiéu nude va tré thanh chung pho bién &
cac nude Chau Phi [155]. Chung G8 di duoc bao cao gan ddy ¢ mot sb nude Chau
A: Thai Lan nam 2013/2014 [154], Campuchia, Malaysia [94], Viét Nam nim
2014[75], Nhat Ban nim 2014 [87] va Han Qudc nim 2017/2018 [92] nhung rat hiém
gip ¢ Trung Qudc [186] [158]. Cac chung G8 rat phd bién & mot s6 qudc gia & Chau
Phi [101], Brazil [62, 145] va Chile [103]. O Chau Au, su xuit hién cua cac ching
GS8P[8] RV rét 1¢ té. Nam 2006, chiing nay duoc tim thiy & Croatia va c6 lién quan
chat ché véi ching G8 chau Phi [47]. Cac kiéu gen G8 ciing duoc bao cdo & Anh
[150], Slovenia c6 mbi quan hé gan gili v6i ching tir bd Cody 1801 hon chung tir
ngudi va 1a bang chimg cho sy tai t6 hop doan gen giita RV tir nguoi-dong vat [152]
va buc [132].

Nhu vay, sau khi udng véc xin Rotavin-M1, cac chiing luu hanh pho bién hang
nam thay d6i so véi nam trudc udng vac xin v6i sy lvu hanh giam dan caa GOP[8] va
su tang dan ciia G8P[8] va G1P[8]. Tuy nhién, do khong ¢ cac nghién ciru khac ciing
thoi diém nén khong thé so sanh, xac nhan viéc xuat hién thuong xuyén chiung G8P[8]
tai 2 dia diém va chung G1P[8] tai Nam Dinh 14 xu hudng chung hay c6 lién quan

dén viéc uong vac xin Rotavin-M1.
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v' Higu qud cia vdc xin Rotavin-M1

Két qua cua nghién ctru khiang dinh ubng du 2 liéu Rotavin-M1 c6 hiéu qua
46% ngan ngira ca TCC nhap vién do RV ¢ cac mirc do & tré 6-23 thang tudi. Hiéu
qua bao vé cua Rotavin-M1 trong nghién ctru nay twong ddng véi hidu qua cia
Rotarix va RotaTeq di duoc cip phép sir dung trén toan cau vao nim 2006 tai 1 sb
qudc gia co ti 1¢ ti vong cao. Toéng hop tir dit liéu sau luu hanh ctia 24 qudc gia cho
thdy hiéu qua cua Rotarix ngin cac ca TCC do RV 14 58% (95% CI: 51 — 65%) va
45% (95% CI: 43 - 92%) véi RotaTeq ¢ cac nudc co ti I¢ tor vong ¢ tré em cao. Tuy
nhién, hiéu quéa ciia Rotavin-M1 ¢ Viét Nam thap hon rd rét hiéu qua Rotarix (83%)
va RotaTeq (85%) & cac nudc co ti 18 tir vong o tré em thap [82].

Tuong ty nhu cac vic xin khac, hiéu qua bao vé cta Rotavin-M1 ngin 57%
c4c ca TCC do RV mirc d6 nang & nhom tré <2 tudi [82]. O nhom tré <2 tudi, Rotarix
6 thé 35 - 63% truong hop TCC do RV ning & cic nude cé ti 1¢ tir vong & tré em
cao. Vic xin RotaTeq c6 thé ngin 41% - 57% cac truong hop TCC do RV nghiém
trong & cac nudc cb ti 1¢ tir vong & tré em cao trong nhom tudi < 2 nay [82]. Rotavac
¢6 thé ngan chin hon 50% truong hop TCC do RV nghiém trong ¢ tré em An Do <
2 tudi, 1a mot qubc gia co ti 18 tir vong & tré em cao [149].

O 1 sb nudc, hidu qua c¢6 xu hudng giam khi tré >=12 thang, giam trung binh
23% & mot s6 nude co ti 18 tir vong & tré em €ao va giam 4% vai nhitng nude c6 ti 16
tir vong & tré em thap so v4i hiéu qua & nhém <12 thang [82]. Tuy nhién, trong nghién
ctru ndy, hiéu qua bao vé khi tré 12-23 thang tudi khong giam so véi nhom tré <12
thang. Hiéu qua bao vé khi tré 12-23 tudi dat 49% (95%CI: 23 - 66%), va hiéu qua
phong cac ca trung binh-ning dat 61% (95%CI: 35 - 76%). Vic xin Rotavin-M1 ¢6
hiéu qua bao vé kéo dai dén khi tré 2 tudi c6 y nghia 10n gitp giam ganh ning bénh
TCC do RV do dic diém dich t& ¢ Viét Nam phén 16n tré em nhiém RV & d6 tudi 6-
17 thang tudi.

Tham khao nghién ctru thuan tap tai mién Nam Viét Nam danh gia hiéu qua
véc xin voi ¢ 199 tré (3,9%) méi udng 1 liu, 130 tré (2,5%) udng di lidu vic xin
dang duoc stir dung trén thi truong dich vu (Rotavin-M1, Rotarix va RotaTeq) trong
tong cong c6 4593 tré em nhap vién dudi 5 tudi, hiéu qua dat 69,7% (95%CI: 53,3—
80,6%) & nhiing tré duoc udng day du va 58,6% (95%CI: 44,1-69,4%) & nhitng ngudi
da ubng it nhat mot lidu vac xin. Hiéu qua cao nhét & tré 24-59 thang tudi (77,4% va

100% doi voi tré da uong it nhat mot lieu vac xin va tré dugc uong day du, tuong
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ng) va thip nhét & tré 12-23 thang 47,6% va 55,5 % d6i voi nhitng ngudi da duoc
udng it nhat mot lidu vic xin va nhimg ngudi da duoc udng day du, trong tng); tuy
nhién, sy khac biét ciia hiéu qua theo do tudi 1a khong dang ké [166]. Tuy nhién, dit
li¢u nghién ctru cua Truong va cong su dua trén tré nhap vién da duoc uéng véac xin
tu nguyén nén tré co thé trong gia dinh co diéu kién kinh té xa hoi cao hon nén it dai
dién cho quan thé chung va nghién ciru nay khong du sitc manh thong ké dé danh gia
VE d6i vi mot s6 kiéu gen vi s6 luong tré em da dugc tiém chung rat nho. Do thiét
ké giira 2 nghién ctru khac biét va duoc tién hanh & cac ving mién khac nhau véi cac
loai vic xin khac nhau nén c6 su khac biét vé két qua khac nhau giira 2 nghién ctru.
So sanh véi nghién ctru hiu lyc cua véic xin RotaTeq dugc thuc hién trén 900
tré em & Nha Trang (Viét Nam) voi thiét ké thir nghiém da trung tam, mu d6i, c6 ddi
chung véi gia dugc, phan bo ngiu nhién véi ti 18 1: 1 udng ba liéu udng vac xin hodc
gia duogc, két hop véi cac loai vic xin thong thudng cho tré so sinh bao gdm vic xin
bai liét udng. Két qua hiéu lyc cua vic xin 1a 63,9% (95% Cl: 9,6-90,9) trong sudt
gan 2 ndm theo ddi. Nhiéu nghién ctru di chi ra két qua nghién ctru hiéu lyc cia vic
xin dugc thuc hién trong diéu kién 1i tudng vai cac doi tuong dugc tuyén chon theo
ti€u chi chat ché nén thuong cao hon nghién ctru hi¢u lyc trong diéu kién thuc véi
nhiéu yéu t6 anh hudng thyc té khong thé loai trir [169] va TCYTTG dd nhin manh
viéc tién hanh nghién ctru hiéu qua véc xin trong thuc té dé c6 danh gia toan dién tac
dong cua vic xin [176]. Do vay, két qua hiéu luc ciia RotaTeq cao hon két qua danh
gi4 hiéu qua ctia Rotavin-M1 c¢6 thé giai thich dugc va khong thé so sanh chat luong

cua 2 loai vac xin nay.

Vic xin Rotavin-M1 c6 du kha ning bao vé chdng lai nhiéu kiéu gen khac
nhau luu hanh trong giai doan gidm sét, cao nhat 1 v6i ching G1P[8] (hiéu qua chung
77% (95%Cl: 28- 93%), hi¢u qua 94% (95% CI: 60- 99%) véi ca bénh trung binh
dén nang), 1a ching c6 thanh phan GP giéng vac xin. Hiéu qua véi cac ching phd
bién c6 cing thanh phan P[8] gidng vac xin 1a G9P[8] (52%), G8P[8] (48%), G3P[8]
(46%). Hidu qua ngin cac ca bénh trung binh-ning do cac ching lan luot 1a: G9P[8]
(72%), G3P[8] (61%) va G8P[8] (58%). Hiéu qua cua vac xin Rotavin-M1 véi cac
chung chira P[8] thdp hon hiéu qua v6i chung G1P[8] chira ca thanh phan G1 va P[8]

tuong ty vac xin.

Phan tich téng hop vé hiéu qua clia vac xin véi cac chung RV tir 2006-2014
cho thiy hiéu qua ctia Rotarix chong lai ching G1P[8], ching G1 hoic P[8] va chung
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khac loai hoan toan 1an luot 1a 94%, 71% va 87% & cac nudce thu nhdp cao, trong khi
& cac nudc thu nhap trung binh hiéu qua 1an luot 1a 59%, 72% va 47%. Dbi vai
RotaTeq hiéu qua chdng lai cac chung cung loai, khdc mot phan va khac hoan toan
v6i chiing véc xin tuong tmg 13 83%, 82% va 75%, trong khi & cac nudc thu nhap
trung binh, hiéu qua lan luot dat 37%, 70% va 87% [93]. O cac nudc cd thu nhip
trung binh, hiéu qua ctia Rotarix thip hon 14-16% giita cac ching khac chung vic
Xin mot phan (kiéu gen G1 hoic P[8] (p = 0,06) va ching khac hoan toan (p = 0,04)
s0 vGi cac chung cing véi ching véc xin (Hiéu qua véi ching cung loai: 81% (95%
Cl: 69-88%); hiéu qua bao vé v6i ching khac chung véc xin mot phan: 67% (95%
Cl: 54-76%); hiéu qua véi ching khac hoan toan chung vic xin: 65% (95% CI: 51-
75%) [36].

Gidng nhu cac vic xin phong TCC do RV khac, Rotavin-M1 14 sdng giam doc
luc, str dung dudng udng nén bat ky yéu té lién quan dén “tiép nhan” véc xin nay
trong rudt déu c6 thé anh hudng hiéu qua cua vic xin. Cac yéu té anh hudong dén niém
mac cua vat chu nhu: dg axit ciia da day, su da dang ctia h¢ vi sinh vat duong rudt,
tuong tac cua sira me tai thoi diém uéng véc xin, bénh duong rudt do moi truong, vic
xin st dung dong thoi ... c6 thé 1am anh hudng dén giai doan hap phu, nhan 1én cta
RV vic xin va anh huéng dén dap tng mién dich cudi cung [57]. Cac bénh tc ché
mién dich man tinh va suy dinh dudng, cu thé 1a su thiéu hut cac vi chat dinh dudng
nhu kém ciing 1am giam kha nang dap ang mién dich va hiéu qua voi vic xin duong
ubng cuia co thé. Ngoai ra, ganh ning cta viéc nhiém HIV, bénh lao va sdt rét két hop
v6i su thiéu hut dinh dudng ¢ nang ¢ noi c¢6 thu nhap thap ciing c6 thé gop phan lam
giam kha nang mién dich va hiéu qua cua vic xin phong TCC do RV [57]. Su hap
thu vic xin phong TCC do RV kém trong rudt da dugc du doan la mdt yéu td co ban
chinh anh huéng dén hiéu qua cia vic xin, dic biét 1a & Chau Phi va Pong Nam A
[57].

Nghién ctru ¢ Viét Nam vé cac yéu t6 anh huong dén hiéu qua va hiéu luc cua
vac xin Rotateq da chirng minh Rotateq khong lam anh huéng dén hiéu lyc cia OPV
mic du OPV lam giam mdt vai ddp tmg mién dich ctia Rotateq nhung theo nghién
ctru cho thay khong 1am anh huéng téi kha ning chéng lai virus Rota [8]. Nghién ciru
kh&c tai Viét Nam vé mdi lién hé gita khang thé trong sita me anh huong dén vac xin
phong vi rit Rota. Cac khang thé trung hoa chong lai ching RV G1P [8] khong duoc
phat hién trong gan mot nira sé miu sira me (45-48%), trong khi phan 16n cdc mau

con lai c6 hiéu gia khang thé thap. Mic du c¢6 hiéu gia khang thé thap nhung sita me
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van lam giam hiéu gia chung véc xin Rotavin-M1 trong nghién ctru In vitro, ngay ca
véi ty 1€ stra-vi-rat 1a 1: 8 [6, 160].

Céc yéu t6 ké trén ciling c6 thé anh huong dén hiéu qua vic xin Rotavin-M1
str dung tai Viét Nam giéng truong hop cac vic xin khac. Do vay, sau khi véc xin
phong TCC do RV duoc sir dung thuong quy & Viét Nam thi can c6 cac nghién ciru
khac tim hiéu va phan tich cac yéu t6 anh hudng nay dé tir d6 c6 bién phap cai thién
hiéu qua phong bénh vic xin.

Nghién ctru nay cho thiy véc xin Rotavin-M1 ¢6 hiéu qua twong ty nhu hiéu
qua cua 1 sb vic xin khac dang luu hanh nhu: Rotarix, RotaTeq va Rotavac ¢ cic
nuéc thu nhap thap. Vic xin Rotavin-M1 ¢6 hiéu qua tot giup ngin cac ca TCC mitc
trung binh-ning trong 2 nim dau doi cua tré. Két qua trén giup cac nha hoach dinh
chinh séach trién khai véac xin vao TCMR vdi ti 1 bao phu hop 1y dé dam bao phong

bénh va giam ganh nang bénh TCC mot cach hi¢u qua nhat.
v Diic diém di truyén cia ching vi rat Rota G1P[8]

So sanh vé vé di truyén, chung G1P[8] dang luu hanh c6 khac biét 3 bién d6i
& vi tri S123N, N94S va M217T so voi chung véc xin Rotavin-M1 trong viing epitope
ctia VP7-G1. O nhiéu nghién ctru khéc, cac ching G1 nhanh II khac ciing khong cd
bién d6i nay nhung cac ching G1 nhanh I thuong xuyén gip 3 bién d6i thay thé acid
amin nay [189, 190]. Su ghép cap cua chiung G1P[8] gitra G1 nhanh II véi P[8] nhanh
I1I khac hoan toan vé&i 3 véc xin dang dugc luu hanh tai Viét Nam nhung tuong tu
nhu cac ching dang luu hanh & Pakistan [142]. Trong khi, vic xin Rotavin-M1 c6 G1
nhanh T ghép vai P[8] nhanh III, twong ty v&i cac chung luu hanh ¢ Viét Nam tur
1997-2007 [162] va gidng véi chung da duoc bao cdo ¢ Bi, An Do... [89, 189, 190].
Véi nhitng di liéu trén gen VP7 va VP4, ¢6 thé khang dinh chung G1P[8] dang luu
hanh tai Viét Nam khong c6 ngudn gdc hoan toan tir cac chiing véc xin dang duoc sir
dung hién nay. Tuy nhién, c6 thé c6 trudng hop tai sap xép cac doan gen khac giira
chung luu hanh véi chiung vac xin va can so sanh toan b hé gen RV G1P[8] cia

chung luu hanh va chung véc xin dé c6 nhan dinh day du.

Vé ngudn gdc phat sinh, khi so sanh véi 1 s6 ching dang luu hanh trén thé
gidi hién nay thdy ching G1 tai Viét Nam ¢ trinh ty acid amin twong dong dén 98,9-
99,2% v6i chung duoc phat hién ¢ Thai Lan nam 2019 (RVA/Human-
wt/THA/B7101/2019_G1Px) v6i ma trén Genbank 1a MW058363 va chung phat hién
Malaysia nam 2018 (RVA/Human-wt/MAL/LC541520/2018/G1P[8]) c6 ma
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LC541520 [128, 164]. Tur d6, c6 thé gia thiét ngudn gbe ching G1P[8] hién nay ¢
thé vao Viét Nam tir cac nudc l4n cdn trén thé gidi, trong tu trudng hop ¢ Uc [13].
Sau 43 thang thuc hién udng Rotarix, mot vu dich bung phat do chung G1P[8] xay ra
V6i 43 ca duoc ghi nhan ¢ 1 s6 vang caa Uc. Trinh tu acid amin va nucleotide cua
cac ching G1P[8] trong dot dich nay ciing duoc khing dinh khéng lién quan dén vi
rat vic xin, c6 twong dong cao va ¢6 moi quan hé di truyén chit ché véi cac ching
lwu hanh & nhiéu nude khac nén nguoi ta dua ra gia thiét ching méi dugc du nhap
thay thé cac chung dic hitu di c6 tai Uc [50].

Tuy nhién, gen VP7 xuét hién nhiéu bién doi hon gen VP4, cac chung G1 &
Viét Nam da c6 sy bién doi di truyén theo thoi gian, tir 1998-2007 cac chung c¢6 G1
nhanh I nhung tir 2008-2009 ¢6 xuat hién va dan thay thé bang cac ching G1 nhéanh
11 [162] [1, 49]. Chung hién nay c6 1 sb dic diém gidng voi ching lwu hanh nim
2009-2012 nhu: cung két hop nhanh (G1 nhéanh 11 va P[8] nhanh III), khong khéc biét
vé acid amin & vung khang nguyén, twong dong 97,8-98,5% va 97,1-97,6% vé acid
amin 1an luot v6i VP7 va VP4, Mot s chung G1P[8] c6 khung gidng DS-1 hay khung
Wa phan 1ap 2012/2013 déu c¢6 G1 nhanh | va P[8] nhanh 111 [118], duong nhu khong
c6 lién quan dén cac chung nghién ciru. Viée thiéu thong tin cac chiing G1P[8] nhiing
trudc udng (trudc nim 2016)- va sau udng (2017-2020) tai Viét Nam lam cho khong
thé chting minh gia thiét liéu c6 méi lién quan hodc bién ddi tir cac chung G1P[8] luu
hanh trude thoi diém udng v6i cac ching phd bién gan day hay khong, liéu c6 vic
xin phong TCC Rotavin-M1 ¢6 tao ap luc chon loc vdi ching nay khong.

Ngoai ra, viéc chua giai trinh ty cac doan gen khac cua cac chung G1P[8] nam
2021 & Nam DPinh nén cling khong ching nay c6 khung loai nao (DS-1 hay Wa)?
Nhitng bién d6i di truyén va co ché trén thoat mién dich nao ctia ching ndy anh hudng
dén viéc gidm hi€u qua bdo v¢ cua véac xin? Do vay, can phan tich di truyén toan by
hé gen cic chung G1P[8] va nhiéu nghién ctru vé dich t& hoc va mién dich dé giai
thich co ché mién dich hay c6 nhitng ng phé thich hop khi nghién ctru, san xuat vic
xin phong TCC do RV trong tuong lai.
v Dic diém di truyén ciia ching vi rat Rota G8P[8]

Trong thoi gian nghién ctru 5 ndm cua nghién cru nay, G8P[8] tré thanh ching
phd bién thtr hai sau GOP[8] & Viét Nam. Chung G8P[8] trd nén phd bién & Nam
Dinh va Hué trong khoang 2019 -2020. Gan day, su xuit hién cta ching G8 RV ngay
cang thuong xuyén & nhiéu nudc va trd thanh ching phd bién & cac nude Chau Phi

[155]. Chung G8 d3 duoc bao cio gan diy ¢ mot sé nude Chau A: Thai Lan nim
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2013/2014 [154], Campuchia, Malaysia [94], Viét Nam nam 2014[75], Nhat Ban nam
2014 [87] va Han Quéc nam 2017/2018[92] nhung rat hiém gip ¢ Trung Qudc [186]
[158]. Cac ching G8 rit phd bién & mot sé qudc gia & Chau Phi [101], Brazil [62,
145] va Chile [103]. O Chau Au, su xuét hién cua cac chung G8P[8] RV rit 16 té.
Nam 2006, chung nay dugc tim thiy ¢ Croatia va c6 lién quan chit ché véi chung G8
chau Phi [47]. Cac kiéu gen G8 ciing duoc bao cao & Anh [150], Slovenia c6 mdi
quan hé gan giii v6i chiing tir bd Cody 1801 hon chung tir ngudi va 1 bang chimg cho
su tai t6 hop doan gen giita RV tir nguoi-dong vat [152] va Puc [132].

Céc ching G8P]8] trong nghién ctru ndy c6 cic gen bén trong giéng DS-1,
twong tu ching dugc phat hién & Chau A nhu: Thai Lan (2013-2014), Viét Nam
(2014-2015), Nhat Ban (2014), Han Quéc (2017), Quang Chau, Trung Qudc (nim
2021) [85] [75, 87, 154] va chiung ¢ Chau My nhu: Argentian (2017-2018) [46]va co
khoang cach xa véi cac ching G8P[8] khung DS1 & Chau Phi va chung & Chau Au
(2006-2011)[47]. C4c gen VP7 cua CAc chung nay c6 ngudn goc tir RV G8 & nguoi
thay vi RV ¢ ngudn gbc tir dong vat. Cac ching luu hanh & Trung Quéc c6 thé bat
ngudn bang cach sip xép doan gen gitra G8P[8] va cac chung kiéu gen khac luu hanh
& Pong Nam A trong nhimg nim gan diy [174]. Chung tir Nhat pho bién (39,2%)
niam 2014 c6 G8 ngudn gdc tir mot dong bo tir chau A va cac gen VP1 va NSP4 ciing
duogc cho 13 ¢6 ngudn goc tir doi. Cac gen VP7 cia cac ching G8P[8] ¢ nguoi duoc
phan 1ap & Dong Nam A dudng nhu c¢6 mdi quan hé chit ché véi cac ching tir bo &
chau A. Tam doan gen (VP2 — VP4, VP6, NSP1-NSP3, va NSP5) ciia cac chung
G8P[8] & nguoi Pong Nam A c6 lién quan chit ché voi cac chung P[8] giéng DS-1
d3 xuét hién va 1ay lan & Nhat Ban va cac nudc khac & Chau A ké tir nam 2012 [70,
87].

Truong hop G8P[8] phd bién & cac diém nghién ciru sau 3 nam trién khai udng
véc xin ciing twong ty & Nhat Ban, noi di cho udng thudng quy vic xin Rotarix va
RotaTeq cho tré¢ em. Nam 2014 va 2017, G8P[8] da gay mot vu dich ¢ Nhat Ban, lan
luot véi 50-55% va 66% tré nhiém chiing nay [70, 87]. Dic biét luu y, ti 1& nhiém
G8P[8] ¢ tré duoc udng (61,1%) va khong duge udng (65,5%) gan nhu twong duong
nhau trong nam 2017. Khong c6 hiéu qua dang ké nao voi nhung ca bénh nhe do
chung G8P[8] (14%, 95% CI: -140% dén 70%). Tuy nhién, vic xin cho thay hiéu qua
cao d6i v6i ca bénh trung binh (VE: 75%, 95% CI: 1-40%) va ca ning niang (VE:
92%, 95% Cl: 60-98%). Tré duoc udng vac xin co it ¢ triéu chimg nghiém trong
hon nhing dira tré chua dugc udng [70].
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Maic du, trong nghién ctru nay hi¢u qua cua Rotavin-M1 voi chiung G1P[8] va
G8P[8] van dam bao. Chung G8P[8] 1a chung khac 1 phin véi ching vic xin. Mic
du co ché bao vé di chung bang vic xin phong TCC do RV van chua rd rang, nhung
c6 thé protein VP4 (P-type) trong vic xin quan trong hon protein VP7 (G-type) d6i
v6i viée phong bénh. Tuy nhién, can luu ¥ giam sat thém luu hanh cua ching nay va
hiéu qua ctia vic xin v6i ching nay trong thoi gian téi.

Két qua phan tich, giai trinh tu cia chung G1P[8] va G8P[8] gop phan cung
cAp nhung hiéu biét vé da dang di truyén cia cac ching RV, gép phan 1y giai mot
phan mdi quan hé gitra viéc trién khai udng vic xin va cac ching RV luu hanh. Ngoai
ra, két qua trinh tir cac chung nay duoc ding tai trén Genbank s& gitip cic nghién ciru

khac ¢6 thé tham khao va so sanh.

4.2. Ti I¢ nhi&m va dic diém luu hanh cha vi rat Noro, Astro va Sapo & tré em
tiéu chay cip dwéi 5 tudi trwéc va sau udng vic xin Rotavin-M1

v' Til¢ nhiém vi rat Noro, Astro va Sapo & tré em tiéu chdy cdp duwdi 5 tudi

Nghién ctru nay di chi ra ring NV 14 tac nhan vi rat quan trong thir hai (ti 18
nhidm 22,2%) trong s6 cac nguyén nhan giy TCC cho tré em nhap vién < 5 tudi va
¢6 su khac biét giira 2 dia diém nghién ctru va 2 giai doan trude va sau udng (14,5%
& Nam Dinh va 6,2% Hué giai doan truéc udng va 29,4 & Nam Dinh va 19,9% & Hué
giai doan sau udng). Ngay ca khi khong cé tac dong cua vic xin phong TCC do RV,
mot s nghién ctru trudce day ¢ Viét Nam dac cho théy su khac biét kha 16n vé ti 18
nhiém NV tuy thudc vao timg thoi diém va dia diém nghién ctru. Mot sé nghién ciru
tir 2007-2012 & mién Bic, ti 1& phat hién NV khé cao 14 36,3% (2007-2008) ¢ Ha Noi,
31% (2011-2012) & Thai Binh va 19% (2010-2012) ¢ 1 sb tinh mién Bac [10, 14,
161, 163]. Mot két qua nghién ctu tir 2012-2013 ¢ Ha Nam cho thay ty & phét hién
NV ¢ nhom tré TCC 1a 34,9% (don nhiém 14 26% va dong nhiém véi RV 1a 8,9%)
[9, 10]. M6t nghién ctru khac cta T. N. Hoa-Tran va cong su tai Ha Noi va Khanh
Hoa tir nam 2012 dén 2015 cho két qua c6 28,2% (90/319 mau) duong tinh véi NV
(dao dong hang nam tir 23,4 dén 33,0%) [74]. Mot s6 nghién ciru & mién Nam  chi ra
ti 1& nhiém NV & tré¢ TCC 13 20,6% (2009-2010) va c6 42% ca nhiém NV trong tong
s6 ca TCC am tinh v&i RV (2014) [18, 116]. Gan day, NV duoc phat hién véi 21,9%
& tré TCC nhap vién & Bénh vién Nhi Trung Uong (Ha Noi) tir thang 1-21/2017 [15].

Ti 16 nhiém NV trong nghién ctru ndy cao hon ti 1¢ NV toan ciu trong s cac

bénh viém da day rudt cap tinh 12 16% trong 20 nam (1997 to 2021) [96]. Ti 1é nhiém
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NV giai doan truéc udng & Nam Dinh (14,5%) va Hué (6,2%) khac twong ddng véi
ti 18 nhiém NV tong hop chung tir cac nude LIC va LMIC (14% sé ngudi ¢ cac triéu
chtng). Vi rat Noro dugc phat hién thuong xuyén hon ¢ tré em TCC duéi 5 tudi &
cac nude LMICs (17%) so v6i cac nude LICs (11%) [107]. Mt nghién ciru tong hop
tir 2008-2014, ty I¢é Iwu hanh NV & céc ca TCC nhap vién (17%) thap hon cac ca diéu
tri ngoai tru (20%) va NV duoc phat hién thuong xuyén hon & cac nudc phat trién
(20%) va cac nudc dang phat trién (19%) c6 ty 1é tir vong thp, cao hon dang ké ti ¢
nhiém & cac nudc co ty 18 tir vong cao (14%) [21]. Ty 1¢ luu hanh NV thap hon & cac
nudc LIC va cac nudc ¢6 ti 18 tir vong cao duoc |i giai do su phd bién caa cac mam
bénh khac dugc kiém soat qua cai thién nudce va diéu kién vé sinh, khdng phai do sé

ca nhiém NV ¢ cac nuée LIC thap hon cac nuéc khac phat trién hon [107].

Sy phan bd NV theo r6 rét theo mua vao thang 8 dén thang 10 hang nam trong
nghién ctru nay tuong dong véi mot sé nghién ctu tai mién Bac Vit Nam. Mot
nghién ciru tir 11/2007-10/2008 cho biét ti I& nhiém NV thip nhat vao thang 4 (9,5%),
cao nhat vao thang 9 (81,5% tong sé mau am tinh véi RV) [161]. Mot nghién ctru
khéc tai Ha Nam (2012-2013) chi rd bénh TCC do nhiém NV gip quanh nim, cao
diém vao thang 4, 5, 7, 11 [9]. Do su khac biét cua khi hau ¢ mét sé vang & Viét
Nam, mot sb nghién ctru & mién Nam Viét Nam béo céo phat hién NV cao diém vao
mua mua hodc vao cubi mia mua, c6 mdi twong quan tuyén tinh thuan giita lugng
mua va nhiém NV [116]. Trong hau hét cac nghién ciu & cac khu vuc dia ly khac
nhau trén thé gigi, NV duoc phéat hién quanh nim véi dinh hoat dong cua NV thay
d6i gitra cac thang nhung tinh chét theo mua khéng rd rang, rat khac nhau gitra cac
nghién ctu khac nhau [107].

Ti 18 Ast dwong tinh trong nghién ctru nay chiém 5,5% va ti 18 luu hanh & Hué
cao hon & Nam Dinh va giam dan ¢ giai doan sau udng véc xin (twong tng giai doan
trudc va sau uéng la 7,1% va 4,0% & Nam Dinh va 9,3% va 6,0% Hué). Til¢ nay &
2 dia diém va 2 giai doan déu cao hon két qua ctia mot s6 nghién ctru khac & Thanh
phd H6 Chi Minh (0,6%) giai doan 2002-2003 va & Thai Binh (2,4%) tir 2011-2012
nhung thap hon két qua nghién ciru tai Thanh phé H6 Chi Minh tir 2005-2006 véi ti
1¢ phét hién 13,9% [14, 120, 121]. Nghién ctru nay khong quan sat thiy sy phan bd
Ast rd rang theo mua trong khi mot nghién ctru khac & mién Nam Viét Nam (2005 —
2006) cho thdy Ast phd bién vao cudi mua kho va ddu mua mua [121].
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Vi rat Astro dugc phat hién vai ti 18 tir 3% va 20% & tré em TCC trén thé gidi
va ti 1& nhidm Ast thuong cao hon & cic nude dang phat trién, mic du rat it trudng
hop bi mic vi rat ¢ tiéu ving Sahara Chau Phi [147]. So sanh giira cac nghién cuiu
cung str dung k¥ thuat sang loc realtime RT-PCR, ti I1¢ phat hién Ast khoang 5% (dao
dong tir 0 dén hon 20%) [29, 172]. Mic di ¢6 xu hudéng giam ti 1¢é nhiém Ast dién
hinh nhitg ndm gan day tir 22% (1980) con 15% (1990) va 5% vao nhitng nam 2000
[29] nhung ti 1¢ Ast dwong tinh & Trung Qudc hozc Nam My lai c6 xu huéng ting
Ién. Tuy nhién, do c6 su khac biét trong cac phuong phap chian doan va quan thé
nghién ciu nén kho so sanh két qua cac nghién ciru nay [29, 172].

Ti 1€ Sav dugc phat hién trong nghién ctiru nay 1a 5,7% (trong khoang 4,8-
8,1%) va khong quan sat dugc tinh chat phan bd 16 rang theo mua nhung 1 s6 nim
cac ca nhidém Sav xuat hién nhiéu nhat vao thang 10-11. Ti Ié nay cao hon so vdi cac
nghién ctru khac & mién Béc 13 1,4% trong giai doan 2007 - 2008 v&i hau hét cac miu
dugc phat hién trong cac thang lanh (thang 10 - thang 2) [161]. Két qua tir 1 nghién
ctru & mién Nam cho két qua ti 1& phat hién Sav 14 0,8% (2002-2003) va 1,2% (2005-
2006) va phan b mua kho hodc mua mua (thang 7) [105, 119, 120]. Tuy nhién, két
qua nay duong nhu cao hon ti 1 phd bién Sav trén toan cau voi 4,4% trong giai doan
tir 2008 dén 2014 [48]. Két qua nay thap hon ti 1& luu hanh Sav 14 6,19% (0,2-39%)
& 19 nudc LMIC giai doan 2004 — 2017 véi 6/42 nghién ctru chi ra tinh chat luu hanh
theo mua cta Sav, 16/42 nghién ctru b4o c4o thoi gian phat hién khong nhat quan va

2/42 cac nghién ctru két luan Sav dugc phat hién trong sudt nim [105].

Khi so sanh két qua cta vé ti 1& luu hanh cac tac nhéan vi rat gdy TCC véi 1 sb
nghién ctru twong tu vé cac tac nhin virut gy TCC & tré em <5 tudi nhdp vién tai
Viét Nam & cac thoi diém va dia diém khac nhau nén c6 su khac biét két qua kha 1on
16n. Ngoai yéu to dia diém va thoi gian nghién ciru, cac yéu té khac nhu: k§ thuat xét
nghiém, phuong phép lay mau ... cia mdi nghién ciru ciing c6 thé anh hudng dén cac
két qua. Mot nghién ciru da so sanh két qua clia cac nghién ciru sir dung RT-PCR
thong thuong, nhitng nghién ctru stt dung xét nghiém realtime RT-PCR cho ty 1¢ phat
hién Sav cao hon (5,6%) [48]. Ngoai ra, tit ca cac nghién ctru ¢ Viét Nam trude ddy
déu thuc hién trudc giai doan udng vic xin phong TCC do RV nén khdng c6 thong
tin dé bién luan vé mdi quan h¢ va anh huong cua véic xin dén sy luu hanh cua cac
tac nhan vi rGt gdy TCC nay. Do vay, dé so sanh mutc d6 anh hudng cua vic xin
Rotavin-M1 dén luu hanh cua vi rat gdy TCC khac nhu NV, Ast, Sav thi can dya vao
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két qua cua cc nghién ctru & cac qudc gia di trién khai sir dung vic xin phong TCC
do RV.

Dy la két qua nghién ctru dau tién vé ti 16 nhidm NV ciing nhu tac nhan Ast,
Sav trong diéu kién vic xin phong TCC do RV duoc sir dung thudng quy ¢ quy md
pilot & Viét Nam. O giai doan sau udng vic xin Rotavin-M1, vai tro ctia cac tic nhan
vi rit khac ngay cang quan trong, dic biét 1a NV, ti 1& nhiém NV ting rd rét & ca 2
dia diém nghién ctru (tir 19,9% 1én 29,4% & Nam Dinh va tir 6,9% Ién 19,9% Hué).
Ti 1 nhiém NV ¢ Nam Pinh ¢ nhom d3 udng véc xin (32,2%) cao hon so véi nhom

khong udng (21,7%) véi p=0,000 va rd rét nhat & nhom 6-17 thang tudi.

Dudng nhu khong quan sat thay sb ca nhiém NV ting thoi gian hay theo tinh
trang udng vac xin sau khi trién khai uéng Rotavin-M1. Do xu huéng giam dan tong
s6 ca TCC (do giam sb ca nhiém RV) hang nim, & nhém d3 udng vic xin, dic biét &
nhom 6-17 thang tudi nén ti 1& nhidm NV ciing nhu ti 18 phan bd s& ¢6 xu hudng cao
hon. NV 13 tac nhan bi anh hudng gian tiép rd rang hon cac tac nhan khac do NV 4
tac nhan gay TCC pho bién thir hai sau RV. Muc d6 anh huong ¢ Nam Pinh noi ¢6
tilé uéng Rotavin-M1 dat 77% rd rét hon. C& mau nghién ctru ctia NV dé so sanh ti
1é trudc va sau udng véc xin, trong nhém khong udng va c6 udng vic xin dam bao
yéu cau 16n hon ¢& mau t6i thiéu va gia tri p co ¥ nghia théng ké nén két qua c6 do
tin cdy cao.

Nghién ctru d3 chi ra c6 mdi lién quan giira viéc udng vic xin Rotavin-M1 véi
ti 16 nhidm Ast giam (tir 7,8% trudc udng con 4,0% sau udng & Nam Dinh véi p<0,05).
C& mau nghién ctru & Nam Dinh cao hon yéu cau ¢& mau tdi thiéu nén két qua 1a tin
cay. Ast 0 ti 18 nhidm & nhom khong udng cao hon nhom di udng véc xin rd rét ¢
nhém 6-11 thang voi p< 0,05 nhung ¢& mau phan ting & nhém 6-11 thang 1a 244 va
233 twong tng vai nhdém khong va co udng vac xin, nhé hon ¢d mau yéu cau ti thiéu
dé so sanh 2 ti I¢ nay nén chua thé két luan thay d6i & nhom nay. Két qua ciia nghién
ctru cho thay duong nhu viéc udng vac xin nay khong dnh hudng rd rét dén ti 1¢ nhiém

va phan bd cua Sav ca & Hué va Nam Pinh (p>0,05).

Tuong ty, & nhiéu nudc c6 udng vac xin phong RV trong TCMR, NV trd thanh
nguyén nhan hang dau gay viém da day rudt ¢ tré em va cac vi rat khac gop phan
nang né hon vao ganh nang bénh tat ¢ tré em. O Peru, ti 18 nhiém cua NV 14 29,1%
(95% Cl: 28,0 - 32,3), cao hon so véi RV (8,9%; 95% CI: 6,8 - 9,7) Sau khi udng vic
xin phong TCC do RV [26]. Tuong tu & Nicaragua, NV da tr¢ thanh nguyén nhan vi
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rit hang dau gay TCC tai bénh vién vdi ti 16 27%, cao hon ti 1é cta Sav (15%) va RV
(14%) [31]. Mot nghién ctru thuan tip & Na Uy giai doan trude va sau udng Rotarix
(2014-2017) v6i 600 tré em nhap vién dudi 5 tudi dé phat hién bdn loai vi rat (RV,
NV, Ast va Adv) v6i 81% méu duong tinh v6i it nhat mot trong bén tac nhan. So
sanh ti 16 nhiém vi rat gitta 2 giai doan trudc va sau udng thy ti 1é nhiém RV giam
13 rét tir 82,6% con 36,5%; NV ting tir 8,5% dén 33%; Ast giam tir 1,5% con 0,9%
va dong nhiém giam tir 6,3% con 2,6%, cac ca déng nhiém sau udng giam rd nhat &
nhém RV+NV, RV+Ast [65].

Tuy nhién, anh huong cta véic xin phong TCC do RV dén ti 1¢ nhiém Ast va
Sav & mdi quéc gia vo1 muic do khac nhau. O An D0, ti 18 nhiém Ast va Sav trudc
ubng vic xin & mirc kha cao va ting rat rd rét ¢ giai doan sau udng véc xin (tir 7,89%
dén 18,85%) va Sav ting tir 4,67% dén 17,33% [136]. O Kenya, giai doan sau uéng
véc xin phong TCC do RV (2016-2019) ngoai viéc ti 18 nhiém RV giam (23,3% so
voi 13,8% ) va NV tang (6,6% so vt 10,9%) thi ty 1€ luu hanh ctia Ast (2,4% so véi
3,2%), va Sav (4,6% so véi 2,6%) khong thay ddi co y nghia thong ké so voi giai
doan trudc udng vac xin (2003 va 2013) [91].

Mic du viéc 1y mau ngiu nhién hang nim véi s6 luong theo yéu cau dé phan
tich cac tic nhan vi rat NV, Ast, Sav c6 thé khong b1 anh hudng bdi ca nhép vién do
Covid-19 nhung khong loai trir kha nang anh hudng cia dich dén ti 1é nhidm cac tac
nhan nay ¢ ndm 2020-2021. Nghién ctru & Ba Lan cho thdy ti 1¢ ca TCC do vi khuan
khong bi anh hudng boi cac han ché do dich Covid do cac ngudn lay nhiém khac
nhau véi mirc d6 nghiém trong budc bénh nhan phai tim kiém sy tro gitp y té, bat ké
dai dich [159]. Mot nghién ctru & Tay Ban Nha trudc giai doan trude va sau dai dich
Covid-19 (2019-2021) cho thay ti 1¢ nhidm céc tac nhan vi rat gdy TCC (RV, NV,
Ast, Sav) giam tir 29,8% con 7,7%, trong d6 ti 1& nhiém NV giam tir 15,5% con 4,7%,
Ast giam tir 3,1 xudng 0,4% va Sav tir 6,6% con 0,2%, chi duy nhét ti 1& nhiém RV
khong thay doi [106]. Do vy, yéu to anh huéng dén dic diém luu hanh cia NV, Ast
va Sav ngoai viéc trién khai udng Rotavin-M1 con c6 thé c6 nhiéu yéu t6 khac, nén
can theo d&i, phan tich thém & cAc nghién ciru tiép theo.

Két qua ban dau cia nghién ctru da chtimg minh sy chiém wu thé 16n hon ciing
nhu sy thay d6i 1 s6 dic diém phan b cua cac tAc nhan khac gay TCC nhiém, dic
biét 1a NV trong khoang thoi gian 3 nam sau udng vic xin Rotavin-M1. Do vay, sau

khi trién khai sir dung véc xin phong TCC do RV trong tuong lai, can c6 thém cac
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theo doi, danh gid luu hanh cua cac tac nhan vi rat gdy TCC nay trong thoi gian dai,
xem xét dic diém luu hanh va cac yéu t6 khac anh huéng dén dic diém luu hanh cua
cac vi rit nay.
v Dic diém nhém gen/kiéu gen lwu hanh ciia vi rit Noro, Astro va Sapo ¢ tré em
tiéu chdy cdp dudi 5 tudi

Nhém gen lyu hanh cta vi rat Noro phd bién 1a GII & ca Nam Dinh (94,3%)
va Hué (96,2%) ca giai doan trude va sau udng. Két qua nay tuong tu v4i hau hét cac
nghién ctru ¢ Vit Nam giai doan trude & tat ca cac dia diém nghién ctru. Tu 2007-
2013 & mién Béc, nhém gen GII ( chi yéu 13 NV Gll.4 va GI1.3) chiém 94,5% [17].
Mot nghién ciru khac & Ha Noi va Khanh Hoa tir 2012—-2015 da chi ré ¢6 86% mau
nhiém NV nghién ctu thudc nhom gen G.I1, trong d6 GIL4 va GIL3 chiém ti I& nhiéu
nhét lan luot 55% va 22% [74].

Mot han ché cua nghién ctru nay 1a chwa xéac dinh kiéu gen va bién ching luu
hanh phd bién trong giai doan tir 12/2016-6/2021. Cac nghién ctru & Viét Nam va thé
gidi déu chi ra nhém gen GII rat da dang. Nghién ctu tir 1997-2015 & 14 nuéc &
Chau A, Chau Phi, Chau My cho thay c6 28 kiéu gen (9 GI, 19 GII) dd duoc luu hanh
trong cac nuéc LMIC va 30 kiéu gen (9 GI, 1 GI khong xac dinh va 20 GIl) & céc
nuée LIC, trong d6 GIL.4 dugc phét hién véi ti 1é cao nhat ¢ tat ca cac qudc gia,.4 1a
kiéu gen pho bién nhat [107]. Mot dic diém can luu y cua NV 1a sy xuat hién va tién
hoa cua kiéu gen NV Gl1.4 tao cac bién chang gay dich méi, chu yéu 1a do dot bién
trong ving P2 cia ORF2, 14 viing siéu bién cua capsid va 1a vung tiép xdc nhiéu nhat
Vi té bao chu. Cac dot bién trong viing P2 c6 thé dan dén nhing thay dbi dang ké &
viing quyét dinh trinh tu khang nguyén (Epitope) quan trong, dan dén vi rdt co thé
thoat khoi cac khang thé da duoc tao ra do tiép xuc véi cac chung NV tir truéc [37].
Mot nghién ciu tong hop (2004-2012) di chi ra, mot s6 bién thé GII.4 moi da xuét
hién véi cac bién thé Iuu hanh trén toan cau bao gom Gl1.4 / 2002 (2002—2006), Gl1.4
/ 2004 (2003-2008), G11.4 / 2006a (2006-2009), G1.4 / 2006b (2006— 2010), G11.4 /
2008 (2008-2010), va mot s6 bién thé c¢6 luu hanh chi & mot s6 khu vuc dia ly Gll.4
/2003 va Gll1.4 / 2007 chi yéu dugc tim thay ¢ cac nuéc Chau A [76]. Mot sé nghién
ctru & Viét Nam (2007-2013) di chi ra bién dong kiéu gen ciia NV luu hanh tai mién
Bac Viét vai su xuat hién cac bién chung Gl1.4 mai nhu: bién chang GlI.4 2006b
chiém wu thé trong nhitng nam 2007-2008 d dan thay thé boi bién chung Sydney-
2012 trong nam 2013 va bién chung New Orleans-2009 ton tai trong giai doan 2010-
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2012 va khdng xuit hién trong nam 2013 [17]. Do vay, can c6 cac nghién ctu sau
hon nira v& kiéu gen va cac bién chung NV luu hanh dé c6 dinh huéng phat trién vic
xin phong NV thich hop trong tuong lai.

Trong s6 51 ca nhidm Ast tir 2016-2021 trong nghién ctru nay, c6 4 nhanh gen
lru hanh, twong tng véi 4 kiéu gen, trong d6 HAstV-1a 1a nhanh phd bién nhat ¢
Nam Dinh (54,5%), trong khi HAstV-4 pho bién hon & Hué (44,4%, cha yéu tir 2018-
2019). Su Iuu hanh cac kiéu gen luu hanh phd bién trong giai doan nghién ctiru nay
c6 sy khac biét theo thoi gian va dia diém. C6 rat it nghién ctu tai Viét Nam vé luu
hanh kiéu gen va nhanh gen cua Ast dé so sanh vai két qua caa nghién ciu nay. Chi
c6 mot nghién ciu giai doan 2002-2003 va 2005-2006 & mién Nam déu khang dinh
tat ca cac mau Ast déu 1a HAstV-1 va cac mau nam 2005-2006 thuoc nhanh HASstV-
1d [120, 121].

Phan bé kiéu gen Ast tuong tu v&i xu hudng chung toan cau 1a HAstV-1 chiém
hon 50% cac trudng hop [45, 172]. O 1 s6 nudc gan Viét Nam nhu Thai Lan cing
thoi diém (2017-2021), HAstV-1 duoc phat hién chiém 56,4% ching Ast luu hanh
[175]. C6 su thay d6i dong luu hanh tir 1d sang 1a trong kiéu gen HAstV-1 nhung do
cac nghién cau ¢ Viét Nam khong theo dai lién sy Iuu hanh kiéu gen cua Ast nén
khong rd thoi diém xuat hién dich chuyén nay. Xu huéng dich chuyén cac nhanh
trong kiéu gen HastV-1 twong tu nhu & Italia v6i su thay doi mot sé nhanh theo thoi
gian véi HAstV-1a duoc phét hién tir 2007 dén 2012 va xuat hién lai nam 2014, trong
khi HAstV-1b xuat hién nam 2000 roi bién mat va tai xuat hién vao nam 2007 va
HASstV-1d xuét hién ¢ té & 1 s6 thoi diém trong suét 14 nam [45]. Tuy nhién, ¢ Brazil
lai c6 xu hudong khac, dong HAstV-1a da dugc phéat hién trong 10 nam lién tuc (1990-
2000) ma khong c6 su thay thé dong méi [60]. Do vay, su thay doi dong luu hanh
trong cing mot kiéu gen phan nao phan anh sy da dang di truyén cia Ast tai Viét
Nam.

Ngoai su thay d6i cac nhanh khac nhau trong ciing mét kiéu gen, sy xuat hién
va pho bién HAstV-4 tai Hué thoi gian ngan (2018-2019) thay thé cho cac ching
khéc thé hién vai tro ngay cang tang ciia chung nay lién quan dén cac vu dich TCC
do Ast tai Hué. Tuong tu, mot nghién ciru tai Trung Qudc tir 2015-2016 d3 chi ra du
HAStV-1 (36,7%) 1a kiéu gen pho bién nhat, nhung c6 su gia ting dang ké vé ty 1é
lru hanh HAstV-4 tir 12/2015 dén 3/2016 [183]. Do vay, su phan b da dang cac kiéu
gen khac nhau, cac nhanh khéac nhau trong mdi kiéu gen c6 su thay d6i theo dia 1y va
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thoi gian nén can chu trong dén viéc giam sat cac kiéu gen, cac nhanh luu hanh cta

Ast trong tuong lai.

C6 9 kiéu gen cua Sav thudc 4 nhém gen déu duoc phat hién & Nam Dinh va
Hué trong nghién ctru nay va dudng nhu khong khac biét rd rét giita 2 giai doan
nghién ctru khong. Trong d6, nhom GI chiém ti 16 phin b cao nhat (50%) va kiéu
gen GI.1 duoc phat hién nhiéu nhat (khoang 40%). Mot nghién ctru & Viét Nam
(2007-2008) di phat hién 3 kiéu gen GI.1, GL.2, GII.1 trong s6 7 mau phén tich [161].
Tuong tu & Nhat Ban tir 2014-2017, ¢6 6 kién gen Sav cung luu hanh 1a: GI.1, GII.1,
GIV.1, GI.2, GI.3 va GII.3, trong d6 GI.1 (83.3%) 1a kiéu gen pho bién nhat, cao hon
ti 16 phan bd GI.1 trong nghién ciu ndy va nhiéu nghién ciru khac [126]. O Thai Lan
(2019-2020), GI.1 (71.4 %) la kiéu gen phé bién nhat, sau d6 1a GL.2 va GIL5 (14.3
% mdi loai) [137]. O 1 s6 nuéc khac nhu Peru, ti 16 phan bd kiéu gen nay tir 29,0%
dén 63,4% [144]. Két qua tong hop tir 47 nghién ciru vé kiéu gen cta Sav cho thay
Gl 12 nhém gen pho bién nhat véi ty 18 phat hién tir 15-100% trong s6 cac mau dugc
xac dinh kiéu gen. Nném gen GII da dugc bao cao v6i mirc phat hién nam trong
khoang tir 2-65% mau bénh pham. Cac nhém GIV va GV lan lugt dugc bao céo voi
ty 1& phat hién dao dong tir 3—-100% ddi voi GIV va 1-14% dbi véi GV [48]. Két qua
nghién ctru ndy cho thiy su luu hanh da dang vé di truyén cua cac chung Sav tai Viét
Nam. Do viy, can tiép tuc theo ddi xu huéng luu hanh cac ching nay trong twong
lai.

Han ché cta nghién cieu

Do viéc trién khai cho udng vic xin Rotavin-M1 vao thang 12/2017, ding cao
diém nhiém RV ¢ Nam Dinh. Do d6, giai doan trudc udng vic xin bao gém 3 thang
(thang 1-thang 3) nam 2018, c6 1 s6 tré di dugce udng vic xin trong 3 thang ndy mac
du ti 18 bao phii dén thang 3 van thap (25%). Piéu nay c6 thé anh hudng dén sb ca
nhiém RV va ti 1é nhiém ¢ giai doan trudc udng vac xin thap, dan dén do giam sb ca
nhiém RV va ti 18 nhiém & cac nim sau udng so véi nam trude udng bi giam, tir d6
dan dén danh gia tac dong clia vac xin nhiing nam tiép theo bi giam. Tuy nhién, véi
diéu kién dich t& hoc cua bénh & Viét Nam, nhidm RV & nhitng nhém tré dugce uéng
som nhit (~6 thang) 1a khong phd bién va do d6 co thé it anh huong dén udc tinh
giam.

Ngoai ra, bénh vién TW Hué da ngimg tham gia tir thang 10/2018 trong giai

doan sau udng vic xin va bi loai khoi cac phan tich xu hudng nén 1am giam sé luong
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tré em duoc dua vao phan tich, dac biét ¢ Hué. Ti 1& bao phu véc xin thfip hon & tinh
Hué 13 2 yéu t6 két hop v6i nhau 1am cho xu hudng theo ddi anh hudng cua vic xin

& Hué rat kho xac dinh.

Trong nhitng nim giam sat sau udng vic xin, c6 nhiéu trudng hop nhe hon
dugc ghi nhan va tai lugng vi rat c6 kha ning thip hon trong nhiing trudng hop nay
khién viéc xac dinh kiéu gen tr& nén kho khan va dan dén ti 16 mau khong thé xac
dinh kiéu gen ting 1én, anh huéng dén nhan dinh vé chung luu hanh pho bién & giai

doan nay.

Mot yéu t6 anh hudng dén két qua cia nghién ctru nay 1a dai dich COVID-19
toan cau da bat ddu vao nam th ba sau khi dua vic xin Rotavin-M1 vao sir dung va
c¢6 kha ning anh hudong dén ca nhap vién trong giai doan nay. Nhin chung s6 tré nhap
vién do tiéu chay da giam déng ké & ca hai tinh nén anh huéng dén viéc danh gia tac
dong cua vic xin.

Mic di ¢6 1 s6 han ché nhung ddy 13 nghién ctru dau tién & Viét Nam danh
gia tac dong cua viée sir dung véc xin phong TCC trong chuong trinh TCMR thudng
quy tai Viét Nam. Khi so sanh vé6i két qua cac nghién ctru tai nhidu dia diém trén thé
gidi cho thdy Rotavin-M1 ¢6 hiéu qua rd rét, tuong tu cac loai vic xin khac nhau nhur:
Rotarix, RotaTeq, Rotavac da dugc su dung & nhiéu nude. Nhu vay, két qua nghién
ctru da ching minh viée sir dung vic xin Rotavin-M1 cling cic vic xin khéac trong
chuong trinh TCMR tai Nam Pinh va Hué d3 1am giam ganh ning bénh TCC do RV

va khi do bao phu cang cao thi tac dong cang ro rét.
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KET LUAN

1. Tilé nhiém va dic diém kiéu gen ciia vi rit Rota & tré em tiéu chay cip nhap
vién duwéi 5 tudi trude va sau udng vic xin Rotavin-M1

Tac dong cua viée trién khai udng Rotavin-M1 ¢ Nam Dinh trong 3 nim véi
ti 18 bao pha 77% rat rd rét, 1am giam 40,6% ti 1é nhiém vi rdt Rota v6i mirc giam
nhiéu nhat trong nam dau tién (51,0%) va & tré < 12 thang tudi (49,5%). Tac dong
clia vic xin ndy & Hué chua rd rét vdi do bao phi 42%, khong c6 su thay doi dang ké
vé ti 1¢ nhiém vi rut Rota dwong tinh & tré < 5 tudi trudc va sau ubng vac xin.

Kiéu gen GP pho bién thay ddi ¢ giai doan trudc va sau udng vic xin va khac
biét & cac dia diém nghién cru. Céc kiéu gen phd bién nhit & Nam Pinh trudc udng
va nam dau tién sau udng 1a GOP[8] (74,8% va 48,4%) sau d6 thay d6i thanh G8P[8]
(67,2%) va G1P[8] (23,8%) trong nam thir hai va thir ba sau uéng. Céc kiéu phd bién
nhat & Hué giai doan trudc udng vic xin 12 GOP[8] (32,7%), sau d6 thay doi thanh
G3P[8] (52,2%) G9P[8] (20,8%) va G8P[8] (47,2%) trong 3 nim sau udng. Ching
G1P[8] tai xuat hién & Nam Dinh nim 2021 khong c6 ngudn gbc tir chiing vic xin.
Chung G8P[8] tir 2016-2021 déu c6 khung giéng DS-1 (G8-P[8]-12-R2-C2-M2-A2-
N2-T2-E2-H2) va khong thay d6i dang ké vé di truyén theo thoi gian.

Hi¢u qua bao v¢ cua vic xin dat 46% (95%CI: 28- 59%) v6i nhom tré 6-23
thang tudi. Hiéu qua bao vé ngin cic ca bénh mirc trung binh-ning 1a 57 % (95%CI:
39- 70%). Hiéu qua vic xin khong giam khi tré 2 tudi so voi nhom tré 1 tudi. Vic xin
¢6 hiéu qua khac nhau véi mdi ching khac nhau, cao nhét 1a G1P[8] (77%) va thap
hon céac chung chira P[8] (GIP[8] (52%), G8P[8] (48%) va G3P[8] (46%)). Hi¢u qua
ngin ca bénh trung binh dén ning do ching G1P[8] cao nhét (94%), tiép theo 1a
GIP[8] (72%); G3P[8] (61%) va G8P[8] (58%).

2. Ti 1 nhiém va dic diém lwu hanh cia vi rat Noro, Astro va Sapo é tré em tiéu

chay dudi 5 tudi trude va sau uong vac xin Rotavin-M1

Vai tro cua Vi rit Noro ngay cang ting rd rét véi ti 1& nhiém vi rat Noro ting
r0 rét (tr 19,9 1én 29,4% & Nam Dinh va tr 6,9% 1én 19,9% Hué) va trd thanh tac
nhan vi rdt gy tiéu chay cip pho bién nhat (25,7%) & Nam Dinh, thay vi rit Rota,
dic biét & nhom tré 6-17 thang tudi giai doan sau ung vac xin.

Ti 1& nhiém Astro giam (tir 7,8% con 4,0% & Nam Dinh) nhung ti 1& nhiém
Astro & Hué va vi rit Sapo ¢ 2 dia diém khong thay doi trude va sau udng.
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O Nam Dinh, nhém di udng véc xin c6 ti 1& nhiém vi rat Noro cao hon, ti 18
nhiém Astro va Sapo thap hon nhém khong udng véc xin (p<0,05) nhung & Hué, ti 16

nhiém 3 tac nhan nay & 2 nhom khong khac biét.

Nhom gen uu thé nhét caa vi rat Noro 1a GII & ca Nam Dinh (94,3%) va Hué
(96,2%). Céc kiéu gen cua vi rut Astro phan bd khac nhau theo dia diém (HAstV-1
pho bién nhat & Nam Dinh véi 54,5% va HAstV-4 dugc phét hién nhiéu hon ¢ Hué
v6i 44,4%) va c6 sy thay doi chung luu hanh phd bién theo thoi gian. Céc kiéu gen
ctia vi rat Sapo Iuu hanh da dang, trong d6 kiéu gen GI.1 dugc phét hién véi ti 1é cao
nhit & ca Nam Dinh (40,6%) va Hué (37,5%).



KIEN NGHI

—  Vic xin Rotavin-M1 ¢6 hiéu quéa bao vé cao ngin cac ca bénh trung binh-ning
(57%) va nhiéu ching phd bién Iuvu hanh tai Viét Nam. Viéc udng véc xin
Rotavin-M1 lam giam rd rét ganh niang cua bénh tiéu chay cap do vi rit Rota ¢
nhing noi co ti 1¢ bao phu cao. Do vay, chung t6i dé xuat dwa véc xin Rotavin-
M1 vao TCMR dé trién khai cho uéng cho tré em va dam bao dat mac dd bao
phil vic xin nhanh chéng va duy tri & muc toi wu dé dat hiéu qua phong bénh
lau dai;

—  Véi vai tro ngay cang ting cla cac tac nhan giy tiéu chay cip ¢ tré em dudi 5
tudi, dic biét 1a vi rit Noro sau khi udng vic xin phong tiéu chay cap do vi rit
Rota nén can ting cuong giam sat lwu hanh ti 16 nhidm va dic diém cac ching
lwu hanh, dua ra bién phap phong ngira hiéu qua va phat trién véc xin phong
c4c Vi rit gy tiéu chay cap khac trong twong lai;

— Tiép tuc phén tich di truyén toan bo hé gen ctia 1 sé chung vi rit Rota phd bién/
tai noi/ching khong xac dinh kiéu gen & giai doan sau uéng vac xin (G1P[8],
G9P[8]...) va cac chung vac xin €6 hiéu qua bao vé thap dé tim hiéu nguyén
nhan, co ché bao vé ciing gdp phan dinh hudng phat trién vic xin phong vi rit
Rota maéi trong tuong lai.

— Tiép tuc giam sat xu hudng luu hanh vi rdt Rota & Hué va tim hiéu cac yéu t6

c6 thé anh hudng dén tac dong va hi¢u qua cua vac xin.
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2. Su tai ndi kiéu gen vi rat Rota G1P[8] & Nam Pinh nam 2020-2021 khdng c6
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17 S5 lan tiéu chiy nhiéu nhit trong vong bt ky 24h ndo trong dot tiéu chiy ndy |0 5 lin (Dién 99 néu khéng biét)

18 Tré c6 non khéng? (Néu khéng nén hodc @ Co 2 | Khéng 9 | Khéng biét
khong biét, chuyén sang cau 021)

19 Sé ngay tré c6 nén (tinh dén thai diém nhap vién) 10, ﬁ ngay (Dién 99 néu khong biét)

20 S6 lan nén nhidu nhit trong vong bét ky 24h nao trong dot tiéu chiy nay _().2.1an (Dién 99 néu khong biét)

21 Tré ¢6 dugce ubng dung dich b dién giai 1| cs (2) Kbong 9| Khong biét
(ORESOL) truéce khi nhap vién khong?

22 Tré c6 dugc truyén dich trrde khi nhdp vién 1{Cé (2: Khong 9| Khéng biét
khong?

23 Khi nhap vién (truée khi bu dich) tinh 1| Tinh tdo O Kich thich/ | 3 | Libi/Khé | 9| Khéc, ghi
trang cta tré nhu thé nao? Vatva danh thirc )

24 Khi nhap vién, mét tré c6 bj tring khong? (1] co 2| Khéng

25 Khi nhip vién (truéc khi bl dich) tinh 1| Udng binh ()] knat, | 3| Ubng it hoge
trang khat nuéc cia tré nhu thé nao? thuong, khong udéng khéng the

khat hao udng
nudc
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26 Khi nhap vién (trude khi bu dich), tinh trang 1 | Pan héi rat @ Pan 3 | Pan hoi
dan hdi cua da viing bung cua tré nhu thé nao? nhanh hdi sau cham (trén 2
1-2 gidy)
giay
27 Tinh trang mét nudc 1| Khéng mét (2; Cé mit | 3 | Mét nuée 4| Shock
nude nudc ning giam the
tich tuan
hoan
28 Tré c6 bj mac bénh man tinh/bénh kém theo e o 5 e
ndo khong”l yaman ¥ @ Cé6, ghi rémm _ | 2| Khéng 9| Khéng biét
> R
'Thsng tin 1im sing vi ai%n trj (khi tré xufit vién) Ngudi diéu tra: /Tm Lo Wil s
I
29 Tré c6 dugc truyén dich trong théi gian nim . 3 ¢
vign kkdng? (D |co 2 |knong
30 Tré c6 sit dung Oresol trong théi gian nam 7\ . :
vign khong? S 2l Kime
31 Tré c6 bj sbt trong dot tiéu chay cap nay khéng? (D Cé 2 Khong
32 Nhiét d6 cao nhat cua tré do dugc & nha/d bénh vién tir khi mic )

'Ls

) © C (ghi 99 néu khong biét)

bénh? L
33 C6 4y dugc miu phan khong 1) Cé 2 | Khéng | 34 Ngay liy miu (Ngay/Théing/Nam):
LB | DG T s
TiNH TRANG KHI RA VIEN Ngwsi didutra: |y 0V [loa
35 Ngay ra vién (Ngay/Thang/Nam) _45_?_/_{ q /_/_” ) e
36 Tinh trang khi ra vién: { 1 Khox 2| Tavong |3 Chuyén 4| Gia dinh 5| Trénvién | 9 | Khac:
| bénh vién xin vé
D. PHONG VAN CHA, ME, NGUOINHA CUA TRE | Ngwoi didutra: (o0 /UL Wy
37 Quan hé cua Anh/Chj véi tré @ Me (dé/nudi) 2 | BS (dé/nudi) 3 | Ho hang ' 4 ﬂgu&i bao
trg hop phap
38 C6 bao nhiéu ngudi, ké ca tré em, séng trong ciing nha noi tré dang séng (ngu qua dém thudng ¥
xuyén trong vong 3 thang tro lai diy) 04 nguoi
39 Ké ca tré dang mic tiéu chay, 6 bao nhiéu tré dudi 5 tudi (chua dén ngy sinh nhat 1an tha 5) trong oA
cung nha (ngt cung nha vdi tré bénh it nhit 4 dém/tuln, t trong vong 3 thing tré lai diy) D_L_ nguol
40 Tudi ctia ngudi me khi tré nhap vién (ghi 99 néu khéng biét) 20  tubi
41 Trinh d6 hoc vén cao 1 | Khong di 2| Tiéuhoc | 3| Trung hoc co @ Trung hoc phd | 5 | Trung cép
nhét ciia ngudi me hoc SO thong hodc cao hon
42 Tinh trang hén nhan cia @ Pakéthon | 2| Ponthan | 3| Lydi 4 | Sbng chung 5| Goa
nguoi me
43 Trinh d6 hoc vin cao 1 | Khong di 2| Tiéuhoc | 3| Trung hoc co @:) Trung hoc phd | 5| Trung cép
nhﬁ’t cua ngudi cha hoc sG théng hodc cao hon
(néu cd)
44 H{ gia dinh co dién - 2
khong? @ Cé 2 | Khong
45 Ngudn nudc 1| Nugcmdy | 2| Voinude |(3f Nude |4 | Nude 5 | Nuée 6 | Nudchd/ | 9| Khic,
chinh hé gia dinh riéng cho chung giéng giéng giéng song/ ghi
hay sir dung dé in h¢ gia dinh véi cum khoan c6 mai khong c6 suoi )
ubng dan cu che mdi che
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46 H¢ gia dinh c6 nhing vat dung gi dudi day

a. bai 17415C6 2) | Khéng
b. Tivi [ | co 2 | Knoéng
c. Tilah (1) | co 2 | Khong
d. Xedap (l) Cé 2 | Khéng
e. Xemiy 1) | cs 2 | Khong
£ O 0 | co 2 | Knong
g Thuyén/tiu 1 |cé (2) | Khong
h.  Dién thoai di d6ng/Dién thoai ban CL) Cé 2 | Khong
i Méyvitinh )] cs 2 | ‘Knhéng
E. SO TIEM CHUNG HOAC LICH SU TIEM CHUNG CU. | Newis aibutra:_[om (Ziry 2o’

Cdn b6 y té can hoi s6 tiém chiing tré. Néu ngusi nha cé mang theo so tiém ching,
cdu dudi ddy. Néu c6 sé tiém chiing nhiung khing mang theo, dé nghi nguoi nha m
stk tiém chiing sau. Néu khéng c6 s6, sir dung théng tin ghi lai ]
chiing. Photocopy s6 tiém chiing ciia tré hodc s6 theo dbi tiém

siz dung thong tin trong s:fqté tra loi cdc
ang sé dén.dé hoan thién thong tin vé lich
tir 56 theo doi tiém chiing ctia tram y té noi tré dang ky tiém
ching ctia tram y té dé lam béng chimg

- Théng tin phiéu diéu tra phit hop thong tin Bénh 4n

47 Tré da dugc tiém chiing bét ky loai vic xin ndo chua? @ ]cs [2]chua | 9 | Knong biét
48 Tré da tiém/ung nhimg loai vic xin ndo dusi day? N EDS Sy
Bl Ngudn théng tin
- o | 21 2%| Ngiytiemmbng | NoitEmubngvx | o L E e iTC
Loai viic xin O| 2|28 1=Tram YT; 2= BV; 5 o
2|82 Ngaything/mim) |~ ol (0 K/bikt - ctia phong tiem/TYT; |
2 3=Phan mém QLTC
a. Véc xin Rotavin-M1 ¢ |7 |, Ghirs:
Yen Of2] 9 |20 204 I A 2 &
b. Vic xin Rotavin-M1 |/ |, Ghirs:’ i
Lidu2 @ 2 9 _?.,L/_O_/Z/_Jd_ﬂ 1 2 &
c. Vic xin Rota khéc 159 9 / / | |, Ghi 15: 1 2 3
Lidu 1 —
d. Vic xin Rota khac 112 9 / / , Ghi rd: 1 2 3
Liéu 2 =t
(% Vic xin Rota khic 15155 9 / / , Ghi ro: 1 5 3
Lieu 3 Tl
f. Vic xin BCG { |, Ghiré:
(eomint @|2| 9 | 2cr08m0¢ o 2 &
g. Vic xin bai liét uéng /|, Ghiré: .
hosctiemLibu1 | | 2| 9 [£5 106/ s0tp ] : 2 d
h. Vic xin bai liét uéng (|, Ghird: )
hoc tiém Liéu 2 : |2 2 ?(_/.ﬁi/&l_L = 1 2 &
i. Véc xin bai liét ubng (|, Ghirs; 3 >
hojctiémLidu3 || 2| 9 | 20108/ lojg ( S | 2 &
: ; 1 T
j. Vicxins:Llidu1l [ | 2| 9 |25/ 06 22/p LI Ghirs: 1 2 &)
k Viexins:L 2 (D2 | 9 |20 g2y 20p¢| A bOHEL T 2 G
L Viexins:l,idu3 |@)| 2| 9 |29/ aR/ 248 |LLIOMT_L 2 ]
m.Vicxinssi(@on) | ()| 2 [ 9 |25/ 52/ perg | Lt Ghiss: 1 2 a
n. Vc xin Ssi-Rubella | 1 | 2 | 9 ) e o TR PR 2 3
GIAM SAT VIEN kiém tra: Ngidy 26 thing O9. nim20 A9
- Hoan thanh thong tin Myc E V]
- Phiéu diéu tra dién diy du théng tin %’n (u'

GIAM SAT VIEN ky va ghi 16 ho tén

3
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Phu luc 03A: Gidy chirng nhéan chap thuén cia Hoi dong Dao dirc ciia Vign V¢
sinh dich t¢ TW (So: IRB-VN01057-19/2016)

BO Y TI CONG HOA XA HOI CHU NGHIA VIET NAM
VIEN VE SINH DICIH Ti TRUNG UONG Poc lap — Tuw do — Hanh phie
S6: IRB — VNO1057 — 1972016
V/v: Chiip thuén cdc véin dé
DDNCYSII

CHUNG NHAN C HAP lIIUAN CUA HOI DONG DAO BUC
TRONG NGHIEN CU'U Y SINH

Cin ¢cr vio ()uye dinh_ 56 278/QB-VSDT 'Y ngay 23/03/2016 cua Vién
truong Vién V¢ sinh dich ¢ Trung wong v vu,c thanh 1ap Hoi don;:, Pao durc
trong nghién ctru Y sinh hoc dé xét duyét cac vin dé dao ddrc trong nghién ciru Y
sinh hoc.

Trén co so bwn ban hop Hoi déng ngay 29/6/2016 vé dé cuong thyre hién
nghién ctru cua dé tai (co b:cn ban kém theo) va ban gidi trinh ve vi¢e chinh sira
dé& cuong cua chu nhidm dé tai sau pl]u.n hop. 1161 dong Pao dic trong nghién
ctru Y sinh hoe Vién V& sinh dich t& Ilung uong chip thuan vé cdc khia canh
khoa hoc va dao dire trong nghién ctru déi véi dé tai sau:

1. Tén d¢ Wi/dy an: Pdnh gid hid¢u quda cia vac xin phong tiéu chay do
Rotavirus & tré em i Vigt Nam

19

. Chu nhiém dé& tai: GS. T'S. Ping Pive Anh
3. Don vi chi tri: Vign V@ sinkt dich & Trung wong
4. Pija diém trién khai nghién ctru: Tink Nam Dinh, Thiva Thién Hud,

5. Thoi gian nghién ctru: 48 thang, tinh tiv khi dwge By Y té phé duyét
(dur kién tiv thing 7/2016 — 7/2020)

Ngay chiip nhiin (cho phép): Ngay 15 thing 7 niim 2016

CHU TICH HQ1 DONG UY VIEN THU KY
NGUYEN TRAN HIEN PHAN THI NGA

-"‘VILN TRUONG
"/. /'/ k \\\\
/' / VIEN b

VE SINH DICH TE /
\o%une uougz \{ /
~PFi& VIEN TRUSNG

Yii Che @({y‘nﬁ AMaé
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Phu luc 03B: Giay chitng nhan chap thuin gia han ciaa Hoi dong Pao dic Vién
Vé sinh Dich t& TW (Sf'): IRB-VN01057-19/2016/10RG-0008555)

VIEN VE SINH DICH TE TRUNG UCNG
Ho6i dong dao dirc trong nghién ciru y sinh hoc
IRB -VN01057/ IORG 0008555

No: HPPD - 22/2020
Ha Néi, ngay 30 thang 10 nam 2020

GIAY CHUNG NHAN

Chap thuén cia Hji dong dao dirc co's¢

Ho so méi [ ] Hb so chinh stra [] Hb so gia han [X ]

bé cuong sau day da duoc Hoi dong dao duc trong nghién ctru y sinh hoc Vién Vé sinh dich
té Trung uong xem Xx€t va chép thuan theo Quy tic chung va céc quy dinh cia phdp ludt
hién hanh vé dao dtrc trong nghién ctru y sinh hoc.

- Tén nghién ctu: Dénh gia higu qua vic xin phong bénh tiéu chay do rotavirus &
tré em Viét Nam

- Chii nhiém d2 tai: GS. TS. bang bttc Anh

- Tb chuc chu tri: Vién V& sinh dich t& Trung uong

- Nha tai tro: CDC Foundation, Hoa Ky

- Dia diém trién khai: Tinh Nam Dinh, Thira Thién Hué

- Ddi tuong va ¢ mau: Tré em duéi 5 tudi nhap vién do tiéu chay cp (3.500 tré¢/ ndm
tai cdc bénh vién trong nghién ciru, 63.000 tré udng vac xin
Rotavin — M1

- Thoi gian nghién ctru:  7/2016 — 6/2021

- Cac tai liéu sau day da dugc chép thuan dé sir dung trong nghién ciru:

TT Tén tai liéu Phién ban Ngay
1. Dé cuong nghién ctru 01 31/7/2019
2. Ban cung cap thong tin va théa thuan tham 01 31/7/2019

gia nghién clru

Gidy chimg nhan c6 gi tri tir ngay ky dén ngay 30 thang 6 nim 2021. @/

CHU TICH HOI B¢

GS. TS. Vi Sinh Nam

PHO VIEN TRUGNG

Yiiin Nbho @W
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Phu luc 04: Thang diém mire d§ nghiém trong cia Vesikari cho danh gia triéu
chirng tiéu chay cap & tré em [ruuska, 1990 #405]

Thong tin triéu chirng Gia tri diém
Thei gian tiéu chay (ngay)
1-4
5
>=6 3
S6 lan tiéu chay t6i da mdi 24 gio:
1-3 1
4-5
>=6 3
Thai gian n6n (ngay):
1 1
2
>=3 3
S6 1an ndn mira téi da mdi 24 gio:
1 1
2-4
>=5 3
Nhiét a9 (°C):
<37,0 0
37,1-38,4 1
38,5-38,9 2
> =39 3
Mat nwéc:
1-5% 2
>=6% 3
Piéu tri
BU nudc 1
Nhap vién 2
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Phu luc 05: Quy trinh xac dinh vi rt rota dwong tinh trén miu phan bing
phwong phap ELISA (si dung kit Rotaclone)

1. Nguyén ly ciia quy trinh

Quy trinh xac dinh sy c6 mat cia RV dua vao tinh dac hiéu khang nguyén - khang
thé, gébm cac budc co ban nhu sau: Khang thé khang RV duoc gan trén bé mit dia
Elisa. Khang nguyén vi rat trong mau duoc gan vao khang thé trén dia. Khang thé
biét trudc dugc phu 18n bé mat, khang thé ndy cd gan véi enzyme. Khi thém co chit,
enzyme sé& bién d6i co chat ndy va tao tin hiéu c6 thé xac dinh duoc. V&i nguyén Iy
trén, elisa giap xac dinh sy c6 mat hay khong c6 mat cling nhu lugng khang nguyén
trong mau nghién cuu

Uu diém quan trong nhat ciia phuwong phap ELISA 1a d6 nhay cao, c6 thé phat
hién duoc phirc hop nho KN-KT, cho phép xac dinh sy xuit hién nhanh RV trong
bénh pham.

Han ché: xuét hién duong tinh gia & 1 s6 it mau.

b9 nhay, do dac hi¢u: Kit Rotaclone da dugc thyc hién tai 2 phong thi nghiém
doc lap & Pong Bic va Tay Nam My trén 121 mau phén tré em bi viém da day rudt
va so sanh véi két qua thu duoc cuia EM.

Két qua so sanh duoc thé hién dudi bang sau:

EM EM/RNA Kallestad
+ - + - + -
+ 36 3 38 1 29 0
Rotaclone - 0 35 0 35 7 49
Do nhay 100% 100% 81%
bo dac hiéu 92% 97% 100%
Agreement 96% 99% 92%

- Véi kit Rotaclone, nong do virus c6 thé do duoc 1a 5.0x10%/mL.

2. Thiét bi, nguyén liéu, héa chat

2.1.  Thiét bi:
- Vortex

- May rira ELISA
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-  May doc ELISA
- Tulanh 4-8°C
- Hood an toan sinh hoc cép II

2.2.

Hod chat: B) kit phat hién RV ELISA Premier Rotaclone (Meridian Premier™,

Ohio, USA)

2.3.

Dung cu

- Pia 96 giéng Maxisorp
- Tuyp 2mL
- Chai 250mL
- Pippet nhua 15mL
- Pippet aid
- Khay dung dich pha loang
- Pau con khtr trung P1000, P200, P10
3. Quy Trinh:
3.1. Chudn bi:

- Kiém tra chéo gitra nhan dan trén mau xét nghiém véi mau don yéu cau xét nghiém

dé dam bao mau bénh pham dugc xac nhan ding. Kiém tra xem so lugng va chat

lugng mau co thé dung duoc trong xét nghiém khong.

Cac bién phap an toan

- Mic 40 choang va di gang khi tiép xtic voi mau bénh pham
- Phai lam trong hood

- Réc thai sau khi lam xong xét nghiém phai dé ding noi quy dinh

3.2. Quy trinh tién hanh

1.
2.

© N o gk~ W

Mang plate va sinh pham ra khoi ta lanh, dé & nhiét do thuong

Pha lodng mau véi ti 1& 1:10 ( 100 pL mau phan + 900 pL dung dich pha lodng
mau)

Cho 100 puL ching dwong va 100 pL chimg 4m vao giéng da dinh.

Cho 100 pL mau di pha lodng vao cac giéng cua dia 96 giéng c6 trong Kit.
Cho 100 pL enzyme cong hop vao tit ca cac giéng. U 1 h & nhiét do phong.
Sau thoi gian U, rira dia 5 1an bang nudc cat 2 1an (300 ul)

Cho 100 pL co chat A vao tit ca cac giéng.

Cho 100 pL co chat B vao tit ca cac giéng
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9. U 10 phut.
10.Cho 100 pL dung dich dirng phan tmg vao tt ca cac giéng.
11. Boc tai budc song 450nm hodc 450/620nm
12. biéu kién doc két qua:
o OD cuta chirng &m phai nho hon 0,15 va chirng duong phai 16n hon 0,3
tai budc song 450 nm
o Cut-off=0,15
13.Poc két qua:

Khi cic diéu kién doc két qua dat véu cau thi két luan

o Mau phan duong tinh s& c6 OD > Cut-off
o Mau phan am tinh khi c6 OD < Cut-off
Luu y cde truong hop bt thuong:

1. Mau chiing am khong 1én mau. Néu thay xuat hién mau nghia 1a mau 4m chua
chinh xac, da b1 nhiém.Khéng cong nhan két qua va lam lai xét nghiém theo
chi dan cua quy trinh mot cach nghiém ngit hon.

2. Miu chimg duong c6 mau xanh. Néu khong thay c6 mau c6 thé do:

- Cho nham mAu chimg duong vao giéng khéc
- Mau chtng duong khong tot
- Hoa chat, sinh pham hoic thiét bi c6 van dé ( sinh pham hét han, khong
dam bao nhiét do)
Khong cong nhan két qua. Lap lai xét nghiém tuan tha chat ché theo hudng dan trong
quy trinh. Néu van khong phu hop nhu cii, kiém tra lai quy trinh, may moc, trang thiét

bi, sinh pham.
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Phu luc 06: quy trinh tach chiét ARN tir mau phan
1. Nguyén ly caa Kit tach chiét RNA (QiaAamp Viral RNA Mini Kit, hang
Qiagen)

Mau dugc ly giai trong cac diéu kién bién tinh cao dé bat hoat RNase va bao
vé RNA nguyén ven. Sau d6 str dung moi trudng dém dé tao diéu kién thich hop giup
RNA lién két véi mang QIAamp va cac mau duogc tra vao cot QIAamp Mini. RNA
lién két véi mang va cac tap chét bi loai di béng hai loai dém rira khac nhau. RNA
tinh sach s€ dugc hoa tan trong dém dac biét khong chira RNase. Cac RNA dugc tinh
sach khong chira protein, nuclease, cac tap chét va cac chat rc ché khac.

2. Nguyén vt liéu va thiét bi:
2.1. Kit tach chiét RNA: QlAamp Viral RNA Mini Kit hoic tach chiét tu dong
bang Cador pathogen 96 QIAcube HT Kit (QIAgen, Hilden, D).
2.2. Thiét bi, dung cu va héa chit khdc:
o May tach chiét tr dong Qiacube HT-Qiagen (QIAgen, Hilden, Pirc)
o May lic vortex
o May ly tam
o Bé 6n nhiét
o Pipetman va dau con twong ung, 6ng Eppendorf, gia dé ong. ..
o Dung dich Vertrel, con tuyét ddi
3. Quy trinh
o Cdc budce chudn bi
- Chudn bj AVL-carrier RNA (1ug/ul)
Pha carrier RNA v6i AVE dé dat nong do 1pg/ul. Thém AVL véi dung dich
carrier RNA theo cong thirc:

Y=nx 0,56 (ml)
Z=10x Y n(ul)

Trong d6:  n: s mau can tach RNA
Y: thé tich dém AVL
Z: thé tich carrier RNA-dém AVE.
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- Chudn bi dém riva AWI va AW2: Truée khi st dung 1an dau tién, thém con
etanol (96-100%) vao dém rira.
e Quy trinh tach RNA:

- Hut 100 pl mau phén trong 900 ml PBS dé tao dung dich 10%.

- Hut 200 pl dung dich mau phan 10% vao 6ng Eppendorf va thém 200 pl
vertrel/mau.

- Liac vortex trong 1 phat va li tam 3.000 vong/phut trong 10 phit.

- Hat 140 pl dich chiét pha trén vao 1 ng Eppendorf khac va thém 560 pl/mau
AVL-AVE - RNA carrier).

- Lic, U ¢ nhiét d6 phong trong 10 phat. Thém 560 pl/mau Ethanol tuyét doi

- Lic, U ¢ nhiét d6 phong trong 1 phut.

- Tra 630 pl 1én cot QIAamp Mini Spin 1an 1 va i tim 8.000 vong/phut trong 1
phut.

- Thém tiép 630 pl mau vao cot va li tim 8.000 vong/phut trong 1 phit. Thay
dng thu mau (collect tube) bang dng méi.

- Cho 500 pl dung dich rira AW1 (c6 ethanol) vao cot va li tam 8.000 vong/phut
trong 1 phat. Thay 6ng thu mau (collect tube) bang éng méi.

- Cho 500 pl dung dich rira AW?2 (c6 ethanol) vao c¢ot va li tam14.000 vong/phut
trong 3 phat. Thay 6ng thu mau (collect tube) bang eppendoft 1,7 ml méi.

- Thém 50 pl AVE (elution solution) va G ¢ nhiét d phong 1 phaut.

- Li tam 8000 vong/ phut dé thu RNA mau (khoang VRrNA thu duge/mau: 35 pl )
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Phu luc 07: Quy trinh phan &ng RT-PCR dinh typ G, P cia vi rut Rota

1. Nguyén ly

- Duéi tac dung cua enzym phién ma ngugc (AMV) va mdi dic hiéu, cDNA dugc tao
ra tir khuoén la ARN. Cac doan DNA tiép tuc duoc nhan 1é€n luong 16n nho enzym céd
hoat tinh polymerase va mdi dic hiéu dé dinh typ G, P tir khuén cDNA.

- Phuong phap dién di dya vao déc tinh cAu tric cua cac acid nucleic. D6 1a cac dai
phan tir tich dién 4m dong déu trén khap bé mat nén khi chiu tac dong ctia dién truong
chung s& di chuyén tir cuc 4m vé cuc duong cua dién truong. Cac nucleic acid trong
gel agarose s€ quan sat dugc dudi tia tir ngoai (UV) nho mét dung dich nhudém co tén
la RedSafe. Tuy theo d6 dai ctia san pham PCR can phan tich 14 bao nhiéu dé chon
ndng do gel agarose, dong dién va thoi gian thich hop.

-Dé uée luong do dai cua doan gen da dugc khuyéch dai, str dung thang ADN chuan
(ADN ladder). Pay la tp hop nhiéu trinh ty ADN kich thudc da biét truéc. Khi chay
dién di cac miu can phan tich s& chay cung vi thang ADN chuédn dé so sanh.

2. Thiét bi, dung cu, nguyén vét liéu

2.1. Héa chit va sinh pham

- Kit, Green MasterMix (Promega) hoac Qiagen Onestep RT-PCR (QiaGen, Hilden,
buc)

- Mbi dic hiéu dung dé dinh genotype G, P

Dinh .
Vong Tén moi Trinh tw
type
1 VP7 C-040F CTCCTTTTAATGTATGGTATTGAATA
VP7 C-941R GTATAAAANACTTGCCACCATTTTTT
VP7 C- | ACTTGCCACCATTTTTTCCA
G1-297F GTATTATCCAACTGAAGCAAGTAC
G2-401F TTAAAGACTACAATGATATTACTACA
G Gmi | G3-809F CAAGGGAAAACGTRGCAGTTA
2 G3e-757F | CTAGATGTTACTACGGCTAC
X G4-478F TTCGCTTCTGGTGAGGAGTTG
G8-179F TTACRCCATTTGTAAATTCACAG
G9-606F GATGGGACARTCTTGTACCATA
G12-669F | TACRACAACCGACGTCACA
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VP4uF TGGYTTCVCTCATTT ATAGACA
P[4]-R5 GCATYC CTACAAGTC TAT TAY TAG
P P[6]-R2 ACCATCGAGTACTGG YTCTAT YGT TG
mix | P[8]-R2 GYG GTT CAAYAG CAACKACT
P[101]-4T-1 | TGA GAC ATG CAATTG GAC
P P[10]-5T-1 | ATC ATAGTT AGT AGT CGG

- RedSafe™ Nucleic Acid Staining Solution (iNtRON Biotechnology, Han Qudc).

- Thang ADN 100 bp (New England BioLabs, Massachusetts, M¥)

- H.0-DEPC

- Dung dich dém TAE

- Thach dién di

- Pém chay mau 6X (6X loading dye)

2.2. Dung cu

- Pippetman: 10; 20; 100; 200 va 1000 pl

- Pau con loc: 10; 30; 100; 200 va 1000 pl ( Thermo Fisher Scientific, Massachusetts,
MY).

- Ong eppendoft 0,2ml; 0,5ml; 1,5ml; 2,2ml; strip 8 ng 0,2 ml (Biofact, Daejeon,Han
Quéc)

- Gia tich lanh, da gi@r lanh

- Khay dién di va luoc, gidy parafilm

- Cac vat liéu can thiét khac nhu: gang dung 01 1an, gidy thim,...

2.3. Trang thiét bi

- Tu -20 £ 5°C

- May PCR Mastercycler X50s Eppendoft (Eppendoft, Humburg,Dtrc),
- Nguén dién di (Biorad, M¥), bé dién di (Sigma, M¥)

- May chup gel (Biorad, California, My).

- Hood chuyén dung cho mix PCR

3. Céc buéc tién hanh

3.1. Trpn cdc thanh phéin phdn teng vong 1


https://www.google.com/search?client=firefox-b-d&q=new+england+biolabs+ipswich,+massachusetts,+hoa+k%E1%BB%B3&stick=H4sIAAAAAAAAAOPgE-LSz9U3MDKvyMoyV-IEsQ1zzQsqtbSyk63084vSE_MyqxJLMvPzUDhWGamJKYWliUUlqUXFi1hN8lLLFVLz0nMS81IUkjLzcxKTihUyC4rLM5MzdBRyE4uLE5MzSotTS0qKdRQy8hMVsh_u3ryDlXEXOxMHAwCZ5SwGhAAAAA&sa=X&ved=2ahUKEwjE6Juwluj2AhVJCqYKHQqzCZMQmxMoAXoECFsQAw
https://www.google.com/search?client=firefox-b-d&q=new+england+biolabs+ipswich,+massachusetts,+hoa+k%E1%BB%B3&stick=H4sIAAAAAAAAAOPgE-LSz9U3MDKvyMoyV-IEsQ1zzQsqtbSyk63084vSE_MyqxJLMvPzUDhWGamJKYWliUUlqUXFi1hN8lLLFVLz0nMS81IUkjLzcxKTihUyC4rLM5MzdBRyE4uLE5MzSotTS0qKdRQy8hMVsh_u3ryDlXEXOxMHAwCZ5SwGhAAAAA&sa=X&ved=2ahUKEwjE6Juwluj2AhVJCqYKHQqzCZMQmxMoAXoECFsQAw
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- Chuén bi biéu mau xét nghiém RT-PCR dinh genotype G, P- RV (MS5-QTKT-
2.04.03-BMO1). Ghi tén méu, tén ching duong, ching 4m va tinh tong s6 phan tng
thuc hién

- LAy hoa chat va sinh pham ti -20 + 5°C. Lam tan c4c hoa chét sinh pham, trén déu
sau d6 ly tim nhanh va git trén da cho dén khi st dung.

- Tién hanh trén cac sinh phdm cho phan Gng trong hood dung riéng cho mix PCR

. . . S6 lwong phan tng

Sinh pham (G) | Sinh pham (P) The tich (ul) N)

H>O-DEPC H-0-DEPC 5 5xN

5X Onestep RT-|5X Onestep RT-|3 3 xN

dNTP mix dNTP mix 0,6 0,6 xN

B0 mdi G (10uM) | Bo mdi P 1,8 1,8 xN

OneStep RT-PCR | OneStep RT-PCR | 0,6 0,6 XN

Tong s6 11 11xN

- Tron déu hdn hop sinh pham, chia 11ul vao cac éng PCR/strips 0,2ml. it trén gia
tich lanh

- Tai phong cho mau, miu ARN (sau khi duoc 1am tan bing va ly tAm nhanh dé tranh
cac giot dong trén nip). Tron déu, ly tm nhanh. Bién tinh miu & 65°C trong 5 pht.
Dit dng chtra mau bién tinh 1én da khoang 1 phut, sau d6 ly tim nhanh.

- Thém 4pl ARN sau bién tinh vao tuyp 0,2ml di chira 22ul hdn hgp sinh pham cho
phan tng RT-PCR. Tron déu cac thanh phan phan tmg, sau d6 ly tam nhanh.

3.2. Cai dit thiét bi chay RT-PCR vong 1.

- Cai dit cac thong sb khi van hanh may:

Dinh typ G

Nhiét d¢ (°C) Thaoi gian Chukylap |Tén chwong trinh
50 30:00 phat 1

95 15:00 phut 1

94 1:00 phat RT-PCR G-RV
50 0:30 phut 40

72 1:00 phuat

72 10:00 1
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110 o

Dinh typ P

Nhiét dd (°C) Thai gian Chu ky lap Tén chwong trinh
50 30:00 phat 1

95 15:00 phat 1

94 0:30 phat

50 01:30 phut 35 RT-PCR P-RV
72 0:45 phat

72 7:00 1

10 oc

- Khoi dong may va kiém tra chuong trinh truéc khi chay may PCR theo yéu ciu xét
nghiém. Pit cac éng 0,2ml vao may. Bit dau chuwong trinh chay

- Ghi chép vao Nhat ky stir dung may.

- Sau khi két thiic qua trinh chay mdy, mang cidc mau sang phong dién di va tién hanh
dién di san pham RT-PCR.

3.3. Trén cdc thanh phdn phén ing vong 2

- LAy hoa chat va sinh pham ti1 -20 + 5°C. Lam tan c4c hoa chét sinh pham, tron déu
sau d6 ly tAim nhanh va gt trén d4 cho dén khi st dung.

- Tién hanh tron céc sinh pham cho phan tng trong hood dung riéng cho mix PCR

. . S6 lwong phan tmg
Sinh pham (G) The tich (ul)
(N)
H>O-DEPC 10 10xN
2X Green 12,5 12,5 xN
Mdi Gmix (10uM) 0,5 0,5 xN
Tong s6 23 23xN

- Tron déu hdn hop sinh pham, chia 23l vao cac éng PCR/strips 0,2ml. it trén gia
tich lanh
- Tai phong cho mau, 2l san pham RT-PCR (sau khi duoc 1am tan bang va ly tdm

nhanh dé tranh cac giot dong trén nip) duoc thém vao tuyp 0,2ml da chira 23ul hdn
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hop sinh phdm cho phan tmg PCR2. Tron déu cac thanh phan phan tng, sau do ly
tam nhanh.
3.4. Cai dit thiét bi chay PCR vong 2.

- Cai dit cac thong sb khi van hanh may:

Pinh typ G

Nhiét do (°C) Thoi gian Chukylap ([Tén chwong trinh
95 2:00 phut 1

95 0:30 phut

50 0:30 phat 35 PCR2 G-RV

72 1:00 phat

72 10:00 1

10 oc

3.5. Dign di sdn phim
- Chuan bi thach 2% da bd sung RedSafe véi nong d6 cudi cung la 1X.
- Bt thach vao bé dién di theo ding chiéu dong dién tir Am sang duong roi cho dung
dich dém TAE 1X ngap ban thach sao cho dung dich dém cach mat thach tir 1-2mm.
- Ghi vj tri cic miu chay dién di va thang ADN chuan vao MS5-QTKT2.04.01-BM02
- Pua 8l mdi san pham PCR vao 01 giéng ciia ban thach.
-Nho 4 pl thang ADN chuan 100 bp vao 1 giéng ctia thach
-DPong nép ctia bé dién di, chon dong dién 120V va thoi gian 90 phit (xem MS5-HDTB12.05).
- Béo quan san pham PCR con lai & ti -20 + 5°C
- T4t may dién di, dit ban thach ngay ngin trén may doc gel va chup anh (xem MS5-
HDTB12.06)
3.6. Nhin dinh két qui
- Két qua duogc chip nhan khi:
+ Chiing duong: c6 biang dic hiéu twong dwong véi kich thudc cia cip mdi thiét
ké.
+ Chtrng 4m phan tng (NTC), chimg am tach chiét (NC): am tinh.
- Két qua am tinh: sy xuét hién san phém PCR 6 cac vi tri khong dac hiéu hodc khong

c6 su hién di¢n cta san pham PCR.
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- Két qua dinh typ G, P: genotype G, P cia RV duoc xac dinh khi san pham PCR

tuong g co kich thudc nhu sau:

Do dai san pham khuéch dai Genotype

(bp)

636 Gl
532 G2
124 hG3
176 eG3
455 G4
754 8
327 G9
264 G12
497 PL4]
199 Pl6]
339 P8l
3o P[101]
583 P[10]
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Phu luc 08: Ky thuat multiplex realtime RT-PCR phat hién vi rut Noro

1. Nguyén ly

- Dué1 tac dung cua enzym phi€én ma nguoc va mdi dic hiéu, cDNA duoc tao ra tir
khuon la ARN. Cac doan DNA tiép tuc dugc nhan lén lugng 16n nhd enzym c6 hoat
tinh polymerase va mdi dic hiéu dé dinh typ G, P tir khuon cDNA.

- Sau d6, dau do oligonucleotide (probe) dugc gin & dau 5° mot chat phat tin hiéu
huynh quang (reporter) va & dau 3’ 1a mot chat thu nhan tin hiéu (quencher). Probe
duoc thiét ké gén v6i trinh ty dich ciia mam bénh & gifra mdi xudi va mdi nguoc cua
phan tmg PCR. O giai doan gan moi, probe gan dic hiéu vao trinh tu dich, khi d6 tin
hiéu huynh quang phat ra tir Reporter déu bi Quencher dap tat. Trong giai doan kéo
dai khi mdi xudi ciia phan ung duoc kéo dai dén vi tri gan cua Probe thi DNA
polymerase s& pha huy céc lién két gin giita probe v6i trinh tu dich va dong thoi pha
huy probe, lam cho Reporter va Quencher khong con & gan nhau. Két qua reporter
phat ra tin hiéu huynh quang va hé thong may realtime PCR s& thu nhan tin hiéu
huynh quang phat nay. Tin hiéu huynh quang thu dugc ti 1& thuan voi nong do cac
probe bi pha huy. Tin hiéu nay ting 1én gap d6i sau mdi chu ky khuéch dai. Dua vao
tin hiéu huynh quang thu dugc ctia mau bénh pham va cac mau chuan, phan mém sé
tinh toan ra ndng do ban dau cua vat chat di truyén trong mau thir..

2. Thiét bi, dung cu, nguyén vét liéu

2.1. Héa chit va sinh phim

STT Héa chit/Sinh pham
DEPC-H20

5X Onestep gRT-PCR mixture
Onestep gRT-PCR Enzyme Mix
Pri. Gl (3045-3046) 20 pM

Pro. Gl (FAM) (3047) 10 uM
Pri. Gl (3001-3002) 20 uM

Pro. Gll (Cy5) (3003) 10 uM
Pri. GIV (3054-3057) 20 pM
Pro. GIV.1 (HEX) (3058) 10 uM
Pro. GIV.2 (HEX) (3059) 10 uM

OO | N Ol PRI WIN|EF

JEny
o
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11 Chung ndi bg: Plas. NV. GI, Plas. NV. GllI, Plas. NV. GIV

2.2. Dung cu

- Pippetman: 10; 20; 100; 200 va 1000 pl

- Pau con loc: 10; 30; 100; 200 va 1000 ul

- éng 0,2ml, 0,5ml, 1,5ml, 2,2ml, strip 8 6ng 0,2 ml
- Gia tich lanh, da gitt lanh

- Céc vat lidu can thiét khac nhu: ging dung 01 1an, gidy tham,...
23. Trang thiét bj

- My Realtime

- Tu-20 £ 5°C

- Hood mix PCR

3. Quy trinh tién hanh

3.1. Tién hanh mix PCR

0 Lam tan hoa chat, sinh pham tir tii -20 + 5°C,voltex héa chit spindown va giit trén da
cho dén khi str dung

0 Tién hanh tron phan tng Realtime RT-PCR (chua c6 miu) theo bang tinh sau
o MIX Multiplex

STT Thanh phén 1 p\l(z(itlll)lé’ng cljlg?fﬁ(zlgg
1 H20 Rnase 5,8 -
2 5X Onestep qRT-PCR mixture 4 1X
3 Onestep gRT-PCR Enzyme Mix 1,6 1X
4 Mg 25mM 1,6 2mM
5 Pri. GI 20 uM 0,6 0,6 uM
6 Pro. GI (FAM) 10 uM 0,4 0,2uM
7 Pri. GIl 20 uM 0,6 0,6 uM
8 Pro. GllI (Cy5) 10 uM 0,4 0,2 uM
9 Pri. GIV 20 uM 0,6 0,6 uM
10 |Pro. GIV.1 (HEX) 10 uM 0,2 0,1 uM
11 |Pro. GIV.2 (HEX) 10 uM 0,2 0,1uM
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| 12 |T6ng 16 -

0 Tron déu 6ng sau d6 ly tim nhanh dé tranh dong cac giot dung dich trén thanh 6ng
Chu y: Han ché t6i da sy tiép xuc ctia dng sau khi tron cac thanh phan phan Gmg véi
anh sang

0 Chia 16p1 cac thanh phan phan tng di dugc tron déu vao éng Eppendorf 0,1ml
3.2. Chuin bi miu
0 ARN duoc 14y ra tir to 4m sdu, 1am tan bing, voltex sau d6 spindown
0 Bién tinh ARN & 65°C, 5 phut, sau d6 dé ngay vao da it nhat 1 phat, spindown

0 Thém 4ul ARN mau vao cac ong Eppendorf 0,1ml (tht ty cac miu theo trinh tu &
bang 72 giéng dudi day)

0 Tron déu cac thanh phan trong dng Eppendorf 0.1ml, dit vao may Rotogen Q
3.3. Cai dat chwong trinh chay

0 Mé chuong trinh phan mém RotoGenQ (biéu twong trén desktop ctia may tinh)

o Chon two-step, chon new
o Chon Holding: 50°C trong 30 phut
0 Chon insert after, chon new hold temperature, chon Holding 2: 95°C trong
15 phut
o Chon cycling: 95°C trong 20 gidy, 60°C trong 40 gidy
0 Chon Acquiring: On Green/Red/Yellow
0 Chon FL kénh Green 10 - 20, set Gain 8. Kénh Red, Yellow FL khong ddi, Gain 5
o Thuc hién phan img 45 chu ky
0 Chon “Start Run” dat tén file
0 Ctra s6 “Edit Samples” hién ra, dién tén miu twong ing vdi vi tri trén Rotor
0 Sau khi hoan thanh dién mau, chon OK
0 Tra mau vé vi tri ban dau
3.4. Xir ly két qua
0 Sau khi doi may chay xong, ta tién hanh dit cac chuan cho két qua:

0 Chon “Analysis” => “Quantitation” => "Cycling” twong tng vdi budc song ctia cht
danh dau” =>“Show”

0 Chon cira s6 Quatitation Analysis => Chon Threshold, dat mirc Threshold cao hon,
sat voi doi ching 4m va thap hon d6i ching duong (Thong thudng dit & mot murc ¢d
dinh cho moi xét nghi¢m)

o Chon Adjust Scale: Pat Maximum & 1010.5, Minimum & 10°-3
o Chon Threshold: 0.03

0 Chon Outlier Removal: 15%
0 DPoc két qua: Chon “Reports” a “Cycling” budc song da chon ban dau a
“Quantitation” ¢ “Show”. Pén day s€ hi¢n ra mdt bang c6 day du thong tin vé
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phan tng da thyc hién. Chon “To word” dé chqyén bao c4o sang dang Word ¢
Chon “continute” dé hoan thién qua trinh chuyén file. Luu file vao vi tri

Phu luc 09: Ky thuat multiplex realtime RT-PCR phat hién vi ruat Astro va
Sapo

1. Nguyén ly

- Du¢i tac dung cua enzym phién ma ngugc va mdi dic hiéu, cDNA duoc tao ra tir
khuon la ARN. Cac doan DNA tiép tuc dugc nhan lén lugng 16n nhd enzym c6 hoat
tinh polymerase va méi dic hiéu dé dinh typ G, P tir khuon cDNA.

- Sau d6, dau do oligonucleotide (probe) duoc gin & dau 5° mot chat phat tin hiéu
huynh quang (reporter) va & dau 3’ 1a mot chat thu nhén tin hiéu (quencher). Probe
duoc thiét ké gén vé6i trinh tu dich cia mam bénh & gitra mdi xudi va moi ngugc cua
phan tng PCR. O giai doan gin moi, probe gan dic hiéu vao trinh tu dich, khi d6 tin
hiéu huynh quang phat ra tir Reporter déu bi Quencher dap tat. Trong giai doan kéo
dai khi mdi xudi ctia phan tng duoc kéo dai dén vi tri gin ctia Probe thi DNA
polymerase s& pha huy céc lién két gin giita probe v6i trinh tu dich va dong thoi pha
huy probe, lam cho Reporter va Quencher khong con & gan nhau. Két qua reporter
phat ra tin hiéu huynh quang va hé thong maéy realtime PCR s& thu nhan tin hiéu
huynh quang phat nay. Tin hiéu huynh quang thu duoc ti 1é thuan véi ndng do céac
probe bi phé hity. Tin hiéu nay tang 1én gap do6i sau mdi chu ky khuéch dai. Dya vao
tin hiéu huynh quang thu duoc ciia mau bénh pham va cac mau chuan, phan mém sé
tinh toan ra ndng do ban du cua vat chit di truyén trong mau thir..

2. Thiét bi, dung cu, nguyén vét liéu

2.1. Héa chit va sinh phiam

STT Héa chat
1 |Biofact 5X Onestep qRT-PCR mixture (QiaGen, Hilden, Durc)
2 |Biofact Onestep qRT-PCR Enzyme Mix (QiaGen, Hilden, Durc)
3 SavlF
4 | Primer Sav - 20uM |Sav124F
5 SavsF
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6 Sav1245R
7 Pro.Sav124
Probe Sav - 10uM

8 Sav5TP

9 |Primer Ast - 20uM

10 [Probe Ast - 10uM

13 Pls Sav
Ching duong

14 Plas.Ast

15 |Ching am NTC

16 |H20 Rnase

2.2. Dung cu
- Pippetman: 10; 20; 100; 200 va 1000 pl
- Pau con loc: 10; 30; 100; 200 va 1000 ul

- C)ng 0,2ml, 0,5ml, 1,5ml, 2,2ml, strip 8 éng 0,2 ml

- Gia tich lanh, da gitt lanh

- Cac vat liéu can thiét khac nhu: gang dung 01 1an, gidy thim,...
23. Trang thiét bj
- Tu -20 £ 5°C

- Hood mix PCR
- Hood tra RNA

- May Realtime

3. Quy trinh tién hanh

3.1. Chuin bi Mix:
o Lam tan hoéa chat, sinh pham tir tu -70 + 5°C,voltex hda chat spindown va git

trén d4 cho dén khi sir dung

0 Tién hanh tron phan Gmg Realtime RT-PCR (chua c6 mau) theo bang tinh sau
o MIX

STT

Thanh phan

V(ub/
1 phén @ng

Nong do
cudi cung
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1 |H20 Rnase 7,5 -

2 |5X Onestep qRT-PCR mixture 4 1X
3 |Onestep gRT-PCR Enzyme Mix 2 1X
4 |Mg? 25mM 1,6 2mM
5 E’Zrcl)nr;el\r/l Scsav - 20uM (5001-5002-5007-5003) 0.5 0.5uM
6 |Probe Sav - 10uM (5004-5008) (10mM) 0,4 0,2uM
7 |Pri.Ast 7016.17.L2 (20mM) 0,5 0,5uM
8 |Pro.Ast 7018-L3 (10mM) 0,4 0,2uM
9 |Pri RCV - 20uM (2097.98.L2.A4) 0,5 0,5uM
10 [Pro RCV - 10uM (2099-L3.A4) 0,4 0,2uM
11 |Tong 16 -

0 Tron déu 6ng sau d6 ly tdm nhanh dé tranh dong céac giot dung dich trén thanh dng
Chu y: Han ché tdi da su tiép xtic ctia dng sau khi tron cac thanh phan phan Gng véi
anh sang

0 Chia 16pl cac thanh phan phan tng da duoc tron déu vao dong Eppendorf 0,1ml
3.2. Chuén bi miu

0 RNA duoc 14y ra tir ti 4m siu, lam tan bang, voltex sau d6 spindown

0 Bién tinh RNA & 65°C trong 5 phut, sau d6 dé ngay vao da it nhat 1 phat,
spindown

0 Tron déu céc thanh phan trong ng Eppendorf 0,1ml, dit vao may Rotogen Q
3.3. Cai dat chwong trinh chay

0 M& chuong trinh phan mém RotoGenQ (biéu tuong trén desktop ciia may tinh)

0 Chon Two-step, chon new

o Chon Holding: 50°C trong 30 phat

o Chon insert after, chon new hold temperature, chon Holding 2: 95°C trong 15 phat

o Chon cycling: 95°C trong 20 gidy, 57°C trong 60 giay
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0 Chon kénh mau: Yellow
0 Thuc hién phan tng 45 chu ky
0 Chon “Start Run” dat tén file

0 Cira s6 “Edit Samples” hién ra, dién tén miu twong ing vai vi tri
trén Rotor

0 Sau khi hoan thanh dién mau, chon OK

0 Tra mau vé vi tri ban dau
3.4. Xir Iy két qua

0 Sau khi doi may chay xong, ta tién hanh dit cac chuan cho két qua:

0 Chon “Analysis” => ”Quantitation” => ”Cycling” tuong tng vdi
budc song ciia chat danh ddu” =>“Show”

0 Chon cira sb Quatitation Analysis => Chon Threshold, dat mirc Threshold cao hon, sat
v6i d6i chimg 4m va thip hon d6i chimg duong (Thong thudng dat & mot muc c¢b dinh
cho mdi xét nghiém)

0 Chon Adjust Scale: Dit Maximum ¢ 10%°, Minimum & 1073
0 Chon Threshold: 0,03 to 0,04

0 Chon Outlier Removal: 15%

0 Pén day sé hién ra mot bang co ddy du thong tin vé phan ing da thuc hién. Chon “To
word” dé chuyén bao cao sang dang Word --> Chon “continute” dé hoan thién qua trinh
chuyén file.
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Phu luc 10: Quy trinh chuan bi san pham ADN tinh sach cho giai trinh tw cho
chaung G1P[8] cua vi rut Rota va vi rut Astro theo nguyén ly Sanger

1. Thiét bi, dung cu, nguyén vit liéu

1.1. Héa chét va sinh phim

STT Héa chit/Sinh pham
1 H20-DEPC
2 5X Onestep RT-PCR buffer
3 dNTP mix
4 OneStep RT-PCR Enzyme Mix
5 Primer Beg 9 -End 9 (cho VP7 cia RV)
6 Primer Con2 —Con3 (cho VP4 cuaRV)
7 Primer PreCAP1/82b (cho Ast)
8 Chtrng am
9 Chirng duong
10 Nuclease-Free Water
11 Ethanol 100%
12 Membrane binding solution
13 Membrane Wash Solution

1.2. Dung cu

- Wizard sv gel and PCR clean-up system -Promega
- Pippetman: 10; 20; 100; 200 va 1000 pl

- Pau con loc: 10; 30; 100; 200 va 1000 pl

- Ong 0,2ml; 0,5ml; 1,5ml; 2,2ml; strip 8 6ng 0,2 ml
- Gia tich lanh, da gir lanh

1.3. Trang thiét bi

- Tu -20 £ 5°C

- Hood mix PCR

- May PCR

- May QIAgility
- May do nong do DNA — Qubit (Thermo Fisher Scientific, My).
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- May ly tam
2. Quy trinh tién hanh
2.1. Phan ing RT-PCR nhan ban doan gen VP7, VP4 ciia vi rit Rota
0 Lam tan hoa chat, sinh pham tir ti -20 + 5°C va giir trén d4 cho dén khi sir dung
0 Tién hanh tron phan tmg RT-PCR (chwa c6 miu) theo bang tinh sau:

0 Chuén bi Mix :

STT Thanh phin vazuyipy | Tong do cuoi

cung

1 H20-DEPC 9 -

2 5X Onestep RT-PCR buffer 5 1X

3 dNTP mix 10mM 1 400uM

4 Beg9 (hodc con2 cho VP4) 2,5 1uM

5 End9 (hoac con3 cho VP4) 2,5 1uM

6 OneStep RT-PCR Enzyme Mix 1 -

7 Téng 21 -

o Tron déu, ly tam nhanh hon dich mix. Chial6 ul hdn dich mix 1 vao cac 6ng
0,2 ml

0 Tai phong cho mau, RNA dugc 14y ra tir ti 4m sau, 1am tan bang va ly tim
nhanh.

0 Thém 4ul mau vao éng 0,2 ml pha lodng (d4 chia 16ul DEPC)

0 Tron déu, ly tAm nhanh. Bién tinh mau & 65°C trong 5 phit.

0 Pat dng chira mau bién tinh 1én d4 khoang 1 phit, sau d6 ly tim nhanh

0 Cho 4ul mau da pha lodng vao 6ng chtra 16 ul hdn dich mix G, P. Tron déu, ly
tam nhanh va dat vao may PCR

0 Chon chuong trinh chay:

VP7: 50°C-30phat, 95°C-15phut, 40 chu ky (94°C-1phut, 42°C-2 phut, 72°C-
1phat), 72°C-10phat, 4°C.
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VP4: 50°C-30phat, 95°C-15phut, 40 chu ky (94°C-1phut, 50°C-2 phut, 72°C-
1phat), 72°C-10phat, 4°C.
o0 Sau khi phan tng két thuc, bao quan san phadm PCR:
2.1. Phan irng RT-PCR nhan ban doan cia vi rit Astro
Céc bude tién hanh tvong tu véi RV, thay bang hé mdi PreCAP1/82b
0 Chon chuong trinh chay:

50°C-30ph(t, 95°C-15phit, 40 chu ky (94°C-1phdt, 55°C-2 phat, 72°C-1phat),
72°C-10phiit, 4°C.

2.3. Tinh sach DNA qua cot

1. Chuén bi: Thém 375 ml dung dich Ethanol (96-100)% vao lo chira Membrane
Wash Solution

2. Thuc hién

0 Thém dung dich Membrane binding solution vao mdi tube 1,5ml da chira san
pham phan tmg PCR véi ti 1& 1:1 .Voltex, spindown

] Chuyén toan bo hon dich vao cot hiing

o U 6 nhiét 46 phong trong 1 phit

o Ly tam 8000 vong/phut trong 1 phut. Loai bé dich

0 Thém 700 pl dung dich Membrane Wash Solution vao cot

o Ly tam 8000 vong/phut trong 1 phut. Loai bé dich

0 Thém 500 pl dung dich Membrane Wash Solution vao cot

o Ly tam 8000 vong/phut trong 1 phut. Loai bé dich

o Ly tam kho 12.000vong/phut trong 5 phut. Loai bo dich

0 Chuyén cot sang 6ng 1.5 ml mgi. Thém 30 pl H20-DEPC vio giita cot
0 U & nhiét do phong trong 1 phiit

o Ly tam 12.000 vong/phut trong 1 phat. DNA sau khi tinh sach dugc luu gitt ¢ -
20°C
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Phu luc 11: Quy trinh giai trinh tw b gen bing phwong phap giai trinh tw thé
hé méi (NGS)

1. Nguyén ly

2. Thiét bi, dung cu, nguyén vit li¢u

2.1. Héa chit va sinh phim

STT Héa chit/Sinh pham

1 DNase | kit (New England Biolabs, Massachusetts, My)

Ultra Il RNA library Prep Kit for lllumina (New England Biolabs,

2 Massachusetts, My)

NEBNext Multiplex Oligos for Illumina (New England Biolabs,
Massachusetts, M¥)

Miseq v2 reagen kit (300cycles) (Illumina, California, My)

3
4 Agencourt RNACIlean XP Beads (Beckman Coulter, California, My)
5
6

Ampure XP beads (Beckman Coulter, California, My)

2.2. Dung cu

- Wizard sv gel and PCR clean-up system -Promega
- Pippetman: 10; 20; 100; 200 va 1000 pl
- Pau con loc: 10; 30; 100; 200 va 1000 ul
- Ong 0,2ml; 0,5ml; 1,5ml; 2,2ml; strip 8 éng 0,2 ml
- Gia tich lanh, da gitt lanh
23. Trang thiét bj
- May PCR Mastercycler X50s Eppendoft (Eppendoft, Humburg, Brc),
- May giai trinh tyr gen Illumina Miseq (Illumina, California, MY).
- May QlAgility
- Hood mix PCR
- May ly thm
- Tu-20+50C
3. Quy trinh tién hanh
- Tach chiét RNA (nhu phu luc 6)
- Xt Iy loai b ADN bang kit DNase | (New England Biolabs, Massachusetts,
My) ¢ 37°C trong 30 phdt.


https://www.beckman.com/reagents/genomic/cleanup-and-size-selection/rna-and-cdna
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Tua ARN v6i dung dich LiCl 2M trong 16h ¢ 4°C

Tinh sach tia LiCl bang ly tim 12000rpm trong 30 phit ¢ 4°C dé thu dich noi
Tinh sach ARN bang hat tir Agencourt RNAClean XP Beads (Beckman
Coulter, California, My) (1h30").

Nong d6 ARN dua vao thu vién thudc khoang 5-1000ng.

Bo sinh pham Ultra 11 RNA library Prep Kit for Illumina (New England

Biolabs, Massachusetts, My) va NEBNext Multiplex Oligos for Illumina

(New England Biolabs, Massachusetts My) duoc sir dung dé tao ra cac phan
doan thu vién c6 do dai khoang 300bp da gan ma adaptor theo huéng din cua
nha san xuét, thu vién duoc tinh sach béng cac hat ttr AMPure XP (Beckman
Coulter, California, My. Cac phan doan thu vién dugc chay phan tich trén hé
théng may MiSeq sequencer (Illumina, California, M§) voi bo sinh phdm
MiSeq v2 (300 chu ky) kém theo.

RNA fragmentation and priming (20 phat)

First strand cDNA synthesis (PM) (1h20")

Second strand cDNA synthesis (1h20")

Tinh sach ds cDNA bang AMPure XP beads (ti 1¢ 1.8X) (1h30")
End Repair/dA-tail of cDNA library (1h20) AM

Adaptor Ligation (1h)

Size selection of Adaptor-ligated DNA (2h)

PCR enrichment of Adaptor Ligated DNA (1h 20"

Tinh sach san pham PCR (1h30")


https://www.beckman.com/reagents/genomic/cleanup-and-size-selection/rna-and-cdna
https://www.beckman.com/reagents/genomic/cleanup-and-size-selection/rna-and-cdna
https://international.neb.com/products/e6442-nebnext-multiplex-oligos-for-illumina-96-unique-dual-index-primer-pairs-set-2
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Phu luc 12A: Ti 1é twong dong Nucleotide va acid amin gen VP7 caa cac chiing RV G1P[8] trong nghién citu véi 1 s chiing
G1 tai Viét Nam tham khao trén Genbank

Ti 18 twong dong véi miu tham chiéu (g0m ID, mi Genbank, nim va nhanh)

HCMC1 NhaTran HCMC | HCMC | VMN_120
i HP16 42 HNI36 HPO08 VN755 g\V17 HNI510 | HP0769 | NT0247 750 1726 34 66
S ~ X

2 M3 miu m JF6906 | JF6906 | JF6906 | JF6906 | DQ5129 JF6907 | LC0568 | HG917 | JF6907 KX362902

nohién citu | (nha 79 89 7 773 72 04 17 354, 30

T g h 1999 (1) | 1999 (1) | 1999 (1) | 2006 (I) 2006 (1) 2007 (1) | 2007 (1) | 2007 (1) 2009 2009
nh) | 1999 (1) (an (an 2012(11)
%%%%%%%%%%Nuo/aa%%%%%%%%%%O/Nuo/aa

Nu| aa| Nu|aa|Nu| aa|Nu|aa|Nul| aa( 0 Nu| aa| Nu|aa|Nu| aa|Nu| aa| Nu| aal[® 0

1 VE5386 20023 92,1 2,9 (91,8 P2,9 92,1 P2,9 |192,1 p3,2 (91,8 P3,2 | 91,7 | 93,9 (91,4 P3,2 91,4 P2,0 91,4 P3,2 (91,7 p7,8 |97,1 P7,8 | 96,8 | 97,3
2 VE5392 20023 92,2 2,9 (92,0 P2,9 92,2 2,9 |191,9 pP3,2 (91,9 P3,2 | 91,8 [ 93,9 (91,5 P3,2 |91,5 P2,0 91,2 P3,2 (91,8 p7,8 |97,0 P7,8 | 96,7 | 97,3
3 VE6131 20(|2|§ 92,1 2,9 (91,9 P2,9 92,1 P2,9 |92,1 P3,2 (91,8 P3,2 | 91,7 | 93,9 (91,4 P3,2 91,4 P2,0 91,4 P3,2 (91,7 P8,5 |97,1 P8,5 | 96,8 | 98,1
4 VE6132 2%23 92,1 2,9 (92,0 P2,9 92,1 P2,9 |192,1 P3,2 (91,8 P3,2 | 91,7 | 93,9 (91,4 P3,2 91,4 P2,0 91,4 P3,2 (91,7 P8,5 |97,1 P8,5 | 96,8 | 98,1
5 VE6155 2%23 92,1 2,9 (92,0 p2,9 92,1 P2,9 |92,1 P3,2 91,8 P3,2 | 91,7 | 93,9 (91,4 P3,2 91,4 P2,0 91,4 P3,2 (91,7 P7,8 |97,1 P7,8 | 96,8 | 97,3
6 VE6166 2%23 92,4 2,9 (92,0 P2,9 (92,4 P2,9 |92,1 P3,2 (92,1 P3,2 | 92,0 | 93,9 (91,7 P3,2 91,7 P2,0 91,4 P3,2 (92,0 p7,8 |97,1 P7,8 | 96,8 | 97,3
7 VE6310 2%23 92,1 2,9 (92,0 P2,9 92,1 P2,9 |92,1 P3,2 (91,8 P3,2 | 91,7 | 93,9 (91,4 P3,2 91,4 P2,0 91,4 P3,2 (91,7 P7,8 |97,1 P7,8 | 96,8 | 97,3
8 VE6835 2%23 92,1 P3,2 91,8 P3,2 92,1 P3,2 |92,1 P3,5 91,8 P3,5 (91,7 | 94,3 (91,4 P3,5 91,4 P2,4 91,4 P3,5 (91,7 P8,0 |97,1 P8,0 | 96,8 | 97,7
9 VE6841 2%23 92,2 3,5 91,8 P3,5 (92,2 P3,5 |92,0 P3,9 (92,0 P3,2 | 91,8 | 94,7 (91,5 P3,2 91,5 P2,8 |91,2 P3,2 (91,8 pP7,8 |97,0 7,8 | 96,7 | 97,3
10 VE5390 2%23 92,2 B3,2 92,0 P3,2 92,2 B3,2 |92,1 P3,5 (92,0 P3,5 91,8 | 94,3 (91,5 P3,5 91,5 P2,8 91,4 P3,5 (91,8 P8,0 |97,1 P8,0 | 96,8 | 97,7
11 VE5395 20023 92,2 3,2 (92,0 P3,2 92,2 P3,2 |92,1 P3,5 (92,0 P3,5 (91,8 | 94,3 (91,5 P3,5 91,5 P2,4 91,4 P3,5 (91,8 P8,0 |97,1 P8,0 | 96,8 | 97,7
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Ti 1¢ twong dong véi mau tham chiéu (gom ID, mi Genbank, nim va nhanh)

HCMC1 NhaTran HCMC | HCMC | VMN_120
i HP16 42 HNI36 HPO08 VN755 gV17 HNI510 | HP0769 | NT0247 750 1726 34 66
S M3 miu m JF6906 | JF6906 | JF6906 | JF6906 | DQ5129 JF6907 | LC0568 | HG917 | JF6907 KX362902
T nehién ciu | (nha 79 89 7 773 72 04 17 354, 30
T g h 1999 (1) | 1999 (1) | 1999 (1) | 2006 (1) 2006 (1) 2007 (1) | 2007 (1) | 2007 (1) 2009 2009
nh) | 1999 (1) (an an 2012(11)
%%%%%%%%%%Nu(Vaa%%%%%%%%%%‘VNu‘Vaa
Nu| aa|Nu|aa|Nu| aa|Nu|a|Nulaal® 0 Nu| aa|Nu|aa|Nu| aa|Nu|aa|Nul aal” 0
12 VE5400 2%23 92,2 P3,2 91,8 P3,2 92,2 P3,2 |92,1 P3,5 (92,0 P3,5 (91,8 | 94,3 (91,5 P3,5 [91,5 P2,4 91,4 P3,5 (91,8 P8,0 |97,1 P8,0 | 96,8 | 97,7
12 VE6129 2%23 92,2 P3,2 (92,0 P3,2 92,2 P3,2 |92,0 P3,5 (92,0 P3,5 (91,8 | 94,3 (91,5 P3,5 [91,5 P2,4 91,2 P3,5 (91,8 P8,0 |97,0 P8,0 | 96,7 | 97,7
14 VE6130 2%23 92,2 P3,2 92,1 P3,2 92,2 P3,2 |92,1 P3,5 (92,0 P3,5 (91,8 | 94,3 (91,5 P3,5 [91,5 P2,4 91,4 P3,5 (91,8 P8,0 |97,1 P8,0 | 96,8 | 97,7
15 VE6140 2%23 92,2 P3,2 91,9 P3,2 92,2 P3,2 |92,1 P3,5 (92,0 P3,5 (91,8 | 94,3 (91,5 P3,5 91,5 P2,4 91,4 P3,5 (91,8 P8,0 |97,1 P8,0 | 96,8 | 97,7
16 VEG6141 ZO(IZS 92,2 B3,2 (92,0 P3,2 92,2 P3,2 |92,2 pP3,5 (92,0 P3,5 (91,8 | 94,3 (91,5 P3,5 91,5 P2,4 |91,5 P3,5 (91,8 P8,0 |97,0 P8,0 | 96,7 | 97,7
17 VE6162 2%23 92,2 B3,2 (92,0 P3,2 92,2 P3,2 |192,0 P3,5 (92,0 P3,5 (91,8 | 94,3 (91,5 P3,5 91,5 P2,4 |91,2 P3,5 (91,8 P8,0 |97,0 P8,0 | 96,7 | 97,7
18 VE6176 2%23 92,2 B3,2 (92,0 P3,2 92,2 P3,2 |92,1 P3,5 (91,9 P3,5 (91,8 | 94,3 (91,5 P3,5 91,5 P2,4 91,4 P3,5 (91,8 P8,0 |97,1 P8,0 | 96,8 | 97,7
19 VE6188 2%23 92,2 B3,2 91,8 P3,2 92,2 P3,2 |92,0 P3,5 (92,0 P3,5 (91,8 | 94,3 (91,5 P3,5 91,5 P2,4 |91,2 P3,5 (91,8 P8,0 |97,3 P8,0 | 97,0 | 97,7
20 VE6189 2%23 92,2 B3,2 (92,0 P3,2 92,2 P3,2 |192,0 P3,5 (92,0 P3,5 (91,8 | 94,3 (91,5 P3,5 91,5 P2,4 |91,2 P3,5 (91,8 P8,0 |97,3 P8,0 | 97,0 | 97,7
21 VE6230 2%23 92,2 P3,2 92,0 P3,2 92,2 B3,2 |92,1 P3,5 (92,0 P3,5 (91,8 | 94,3 (91,5 P3,5 91,5 P2,4 91,4 P3,5 (91,8 P8,0 |97,1 P8,0 | 96,8 | 97,7
22 VE6311 2%23 92,2 P3,2 91,8 P3,2 92,2 B3,2 |92,1 P3,5 (92,0 P3,5 91,8 | 94,3 (91,5 P3,5 91,5 P2,4 91,4 P3,5 (91,8 P8,0 |97,1 P8,0 | 96,8 | 97,7
23 VE6342 2%23 92,2 B3,2 92,0 P3,2 92,2 B3,2 |92,1 P3,5 (92,0 P3,5 91,8 | 94,3 (91,5 P3,5 91,5 P2,4 91,4 P3,5 (91,8 P8,0 |97,1 P8,0 | 96,8 | 97,7
24 VE6837 2%23 92,2 B3,2 92,0 P3,2 92,2 B3,2 |92,1 P3,5 (92,0 P3,5 91,8 | 94,3 (91,5 P3,5 91,5 P2,4 91,4 pP3,5 (91,8 P8,0 |97,1 P8,0 | 96,8 | 97,7
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Phu luc 12B: Ti Ié twong ddng Nucleotide va acid amin gen VP4 ciia cac chiing RV G1P[8] trong nghién ciru véi 1 s6
chang G1 tai Viét Nam tham khao trén Genbank

Ti 1é twong dong véi mau tham chiéu (gdm ID, mi Genbank, nim va nhanh)

HNI36 NhaTrang/V17 | NhaTrang/\V99 NT0241 HCMC761

« . |Nam(nhanh) [ JN790713 AB536802 AB536809 LC056796 IN790717

STT | Mau nghién ctru 1999 (111) 2006 (111) 2006 (111) 2007(111) 2007(111)
% Nu % aa % Nu % aa % Nu % aa % Nu % Nu % aa | % Nu
1 | VE5386 2021 (11 97,7| 984| 974| 976 | 968 | 988 | 967 | 988 | 96,6 97,6
2 | VE5390 2021 (I1I) 97,6| 984| 975| 976 | 967 | 988 | 966 | 988 | 965 97,6
3 | VE5395 2021 (I1l) 97,7| 984| 974| 976 | 968 | 988 | 968 | 988 | 96,6 97,6
4 | VE5400 2021 (I1I) 97,7| 984| 974| 976 | 9,8 | 988 | 96,7 | 988 | 966 97.6
5 | VE6129 2021 (I1) 97,7 984| 974| 976 | 9.8 | 988 | 96,7 | 988 | 966 97.6
6 | VE6131 2021 (I1l) 97,7| 984| 974| 976 | 968 | 988 | 967 | 988 | 966 97,6
7 | VE6132 2021 (I1I) 97,7] 984| 974| 976 | 9,8 | 988 | 967 | 988 | 966 97,6
8 | VE6141 2021 (I1l) 97,7 984| 974| 976 | 968 | 988 | 967 | 988 | 96,6 97,6
9 | VE6176 2021 (11l 97,7] 984| 974| 976 | 9,8 | 988 | 967 | 988 | 966 97,6
10 | VE6188 2021 (I1l) 97,7| 984| 974| 976 | 968 | 988 | 967 | 988 | 96,6 97,6
11 | VE6189 2021 (I1l) 976 984| 972| 976 | 967 | 988 | 966 | 988 | 965 97,6
12 | VE6294 2021 (111 97,7] 984| 974| 976 | 9,8 | 988 | 967 | 988 | 96,6 97,6
13 | VE6310 2021 (I1l) 97,7| 984| 974| 976 | 968 | 988 | 967 | 988 | 96,6 97,6
14 | VE6311 2021 (111 97,7] 984| 974| 976 | 9,8 | 988 | 967 | 988 | 96,6 97,6
15 | VE6342 2021 (I1l) 97,7| 984| 974| 976 | 968 | 988 | 967 | 988 | 96,6 97,6
16 | VE6837 2021 (111 97,7| 984| 974| 976 | 9.8 | 988 | 96,7 | 988 | 96,6 97.6
17 | VE684L 2021 (111 97,7 984| 974| 976 | 9.8 | 988 | 967 | 988 | 96,6 97.6
18 | VE17810 2021 (I1l) 97,6 980| 972| 97,1 | 967 | 9837 | 96,6 | 9837 | 965 97,1




Phu luc 13: Cay phat sinh chung loai cac gen bén trong caa chiing G8P[8]
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(ddu cham tron dwoc sie dung d@é biéu thi cac ching dang nghién ciru )

VP6

) @ RVAHuman-whVNMNVEST 12/2019/GEPSNVPE

@ RVAHUmMan-wiVNM/VE3946/2019/GEPENVPE
0K349193 RVAHUmMan-wtiCHN/GZ-0013/2021/G8P8
@ RVAHUman-wiVNMVE17432/2020/GEP8NVPE

o @ RVAHuman-wiVNMVESS23/2020/GBPSVPE

@ RVAHuman-wiVNMAVE17441/2020/GSPENVPE
@ RVAHUmMan-wiVNMVE17320/2019GEBPEBNVPE
@ RVAHUmMan-wiVNM/VE3475/2019/GEPEVPE
0K349182 RVAHUmMan-wiiCHN/GZ-0005/2021/G8P8
@ RVAHuman-wiVNMNVE4646/2019/GBPSNPE
LC477418 Human-wilJPNTokyo17-09/2017/G3PB(DS-1)
— LCO66171 RVAHUman-wtvNIMISPO15/2012/G2P4

[}

=| |1 J0069618 RVAHUMaN-WICANIRTO74-09/2009/G2P4
MF168275 RVAHUMan-wtUSANU12-13-14/2013/G2P4

@ RVAHuman-wiVNMVES041/2019/GBPSNVPE
DQ005110 RVAHUmMan-wiCOD/DRCBB/2003/GBPS

ABT48358 RVAHUmMan-to/MWIIQEC287/2006/GBPS

o | AB749358 RVAHUman-c/MWIQEC289/2006/G8P8
r LCOGE149 RVAHUman-wiVNIWISP026/2012/G1P8
LC4325879 RVAHuman-wiVMM/I0248/2016/G3P3

LC169966 RVAHUMan-wiTHA/SSL-55/2014/GBPS

= || LC169922 RVAHUMan-wiTHANP-130/2014/G8P8

g

LC169955 RVAHUMan-wiTHA/S3KT-269/2014/G8P8
LC102886 RVAHuman-wtlJPN/To14-0/2014/G8P8

8

LC102952 RVAHuman-wilJPNITKC14-37/2014/G8PS

@ RVAHUMan-wiVNIMVES294/2017/GBPSVPE
@ RVAHUman-wiVNMVE1492/2016/G8PENVPE
< @ RVAHuman-wiVNMVE7810/2016/GEPEVPE
@ RVAHuman-wiVNMNVET721/2016/GBPSNPE
- MT410499 RVAHuman-wilJPNA7287/2019/GBP8
LCO74733 RVAHUmMan-wi'VNI/RVN1148/2014/G8F3

- MM058739 RVAHUmMan-wr/KOR/ICAU17L-79/2017/G3P8
GUBA5056 RVANVaccine/USA/RotaTeq-WI79-9/1992/G1P75
GUSE5067 RVANaccine/USARotaTeq-5C2-91992/G2P75

o | GUSB5078 RVANaccine/USARotaTeq-WIT8-8/1992/G3P75

GU5SE5089 RVANVaccine/USA/RotaTeg-BrB-9/1996/G4PT5

e LC095879 RVAHuman-tc/VMMMNTOD01/2007/G3PE

010

L 1.c05601 RVAHUMan wiVNINTO07312007/GAF 19
LC095845 RVAHUMzn-whVNWINTO621/2008/G4P6
LC056797 RVAHUMan-whVNIINT0244/2007/G3PS
KX954619 RVAVaccine/USARotarix-A41CBI5241988/G 1P 143
—L—KUBEHM RVAHUMantUSANa-20-AGHOT4IG1PS
o - MHBE0410 RVAMUMAND/MbA7-1BAVRIGIREM
JF490728 RVAHUMan-wiUSAI2005/G1PS

00 LCO056830 RVA/Human-wtVNM/NT0445/2008/G1P8

= — LC491561 RVAHUman-wi'VNM/RYN18.0808/2018/G9P8

KU360936 RVAHuman-wilBRAQUI-35-F5/2010/53P3

KF907298 RVAHUman-wi/BRAPE15776/2008/G12P9

KR262154 RVAHUmMan-to/kKORICAL 14-1-262/2014/G3P9 2

100

MN289706 Human rotavirus THAB4684/2018 G3P10
JX946162 RVAHuman-c/CHN/LE21/2006/G3P9
AB971764 RVA/SugarGlider1cUPNISG3BE/2012/G27P36 | ougroup
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VP2

100

100

@ RVAHuman-wiVNM/VE 17432/2020/GBP8VP2-C2

® RVAHuman-wiVNMVE17320/2019/G8P8IVP2-C2

@ RVAHuman-wiVNMVE3475/2019/G8P8/VP2-C2

1 @ RVAHuman-wtVNIVES823/2020/G8P8VP2-C2

0K349179 RVAHuman-wt/CHN/GZ-0005/2021/G8P8

93’ 0K349190 RVAHuman-w/CHNIGZ-0013/2021/G8P8

o5| @ RVAHuman-wt/VNM/VES041/2019/G8P8/VP2-C2

@ RVAHuman-wi/VNM/VE4646/2019/GBP8VP2-C2

o @ RVAHuman-wiVNM/VE 17441/2020/G8P8IVP2-C2

@ RVAHuman-wtVNMVE17103/2019/G8P8IVP2-C2

@ RVAHuman-wiVNM/VET810/2016/G8P8/VP2-C2

95' @ RVAHuman-wi/VNMVETT21/2018/G8P8IVP2-C2

81 | LC433681 RVAHuman-wi/VNM/0248/2016/G3P8

81" LC433670 RVAHuman-wt/VNM/0232/2016/G3P8

+ @ RVAHuman-wilVNM/VES294/2017/G8P8/VP2-C2
LC102888 RVAHuman-wi/JPN/To14-0/2014/G8P8

LC168952 RVAHuman-wi/THA'SSKT-269/2014/G8P8
@ RVAHuman-wi/VNM/VE1492/2016/G8P8/VP2-C2
LCO74735 RVAHuman-wt/VNW/RVN1149/2014/G8P8
MT410486 RVAHuman-wt/JPN/17287/2019/G6P8

7! MIN058736 RVAHUman-wt/KOR/CAU17L-79/GBP8

LC086151 RVAHuman-wt\VNMW/SP026/2012/G1P8

190" | C174967 RVAHuman-wi/VNM/SP355/2013/G2P4

KC834708 RVAHuman-wt/AUS/V203/2009/G2P4

KJ919498 RVA/Human-wiHUN/ERN5635/2012/G2P4

LC481466 RVAHuman-wt/VNMW/RVN18.0187/2018/GIP8

@ RVAHuman-wiVNMVEST12/2018/G8PSVP2-C2

8! @ RVAHuman-wt/VNM/VE3946/2019/G8P8/VP2-C2

LC384331 RVAHuman-wt/JPN/HKD0825/2016/G1P8

(GU565042 RVAVaccine/USARotaTeq-WI79-4/1992/GEP1AS

(GU565075 RVAVaccine/USA/RotaTeq-WI78-8/1992/G3P75

(GU565053 RVAVaccine/lUSA/RotaTeq-WI79-9/1892/G1PT5

KC443599 RVAHUman-wi/AUS/CK20039/2008/G1P8

KT919448 RVAHuman-wi/USANVU12-13-176/2013/G1GBP8

GU365086 RVAVaccine/USA/RotaTeq-BrB-9/1996/G4PT5

GU365064 RVA/VaccinelUSA/RotaTeq-SC2-9/1992/G2PT5
LC085936 RVAHuman-wi/VNMINT0599/2008/G4P6

_r KX954617 RVAVaccine/USA/Rotarix-A41CB052A/1988/G1P1A8

c2

=
E}

100

100 - KT694940 RVAHuman-w/USAWa/1974/G1P8

KX632288 RVAHuman-wi/UGAMUL-13-163/2013/GOP8
KJ919398 RVAHuman-wi/HUN/ERN5014/2012/G1P8
100 'KJ819404 RVAHuman-wt/HUN/ERN5026/2012/G1P8
LC491563 RVAHuman-wi/VNM/RVN18.0808/2018/G9P8
KJ870912 RVAHuman-wt/COD/KisB521/2008/G12P6

100

100t KP753202 RVAHuman-w/ZMB/MRC-DPRU3506/2009/G12P6

DQ146700 RVAHuman-tc/THA/T152/1998/G12P9

10 DQ490536 RVAHuman-tc/JPN/AU-1/1882/G3P38 | 3

10 - KJ§20826 RVAHuman-tc/BRA/R47M98T/G3PY
ABAT1761 RVA/SugarGlidertc/JPNISG385/2012/G27P36 ] qutgroup
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@ RVAHuman-wVNHVESB2Z3 2020/68P8NPS3
@ RVAHuman-wVNHVE4TS2019/G3PRINPS)
@ RUAHuman-wt\NIVE  7432,2020/G8PBINPS3
s} @ RVAHUmanwVNUVET3202019/G8PRNPS3
OK349185 RVAHuman-wtCHN GZ-0005/2021/68P8
OK349197 RVAHuman-wtCHNGZ-0013/2021/68P8
@ RVAHuman-wtVNHVEST122019/68P8NPS3
of| @ RVAHam-VNVE4B462019 G6PBINSF3
@ RVAHuman-wVNUVE3Q46201963P8NSP3
|| @ RVAHumn-wVNWVE71032019/G8PBINPS3
of || @ RVAHuUman-WVNMVESO41/2019/G8P8INPS)
@ RVAHuman-wtVNMVE{744112020/G8PINPS3

T

LC469547 RVAHuman-wi/DN/'STM36%/2017/G3P8
LC228312 RVAHuman-wi/JPNIS1078/2015/G3P8
LC542566 RVAHuman-wtlJPNITA17-06/2017/G3P8
LC169959 RVAHuman-wi/THA'SSKT-269/2014/68P8
LC102892 RVAHuman-wi/JPNTo14-0/2014/G8P8
LC169926 RVAHuman-wt THANP-130/2014/68P8
@ RVAHuman-wtVNM/VES29472017/G8PGINPS3
@ RVAHuman-wVNINVETS102016/G8PNPS3
@ RVAHuman-vAVNNIVETT21/2016/G8P8NPS3

55

R T —

@ RVAHuman-wtVNMIVE14922016/G8P8NPS3
MT410492 RVAHuman-wi/PN/17287/2019/G8P8

LC086733 RVAHuman-wi THA'SKT-289/20131G3P8
AB753517 RVAHuman-{c MWYQEC267/2006/G8P8
100 AB753518 RVAHumancMWLQEC289/2006/G8P8
KCB834692 RVAHuman-w/AUSV233/1999/G2P4

§— DQO05106 RVAHuman-wt/COD/DRC88/2003/G8P8

LC514478 RVAHuman-wi/ THADBM2017-016/2017/G9P8
MF044128 RVAHuman-wTWN/20151104-009-D019/G3P8

MN058732 RVAHuman-wiKORCAU1TL-T9/2017/G8P8

LC074739 RVAHuman-vVNWRVN114912014/G8P8

KC782516 RVAHuman-wi/USALB1562/2010/G3P4

JF304834 RVAHuman-wKenyalAK26/1962/G2P4
® iHMWS?O RVAHuman-wt/USALLB2719/2005-2006/G1P8

g7 — KC443584 RVAHuman-wt/AUSICK20001/1977/G2P4

LCOS5851 RVAHuman-weNMNTOR212008664P8
4@.0095885 RVAHuman-cVNANTOO0! 2007/G3Pg
100 L 513051 RVAHumen wVNIA03T82009G26P1S

12

1 ABB49005 RVAHuman-wt/JPN/S120088/2012/G9P4

010

100

100 - KF371045 RVAHuman-wtCHNIL14502012/G3Pg
LC095907 RVAHuman-wiVNMNTO073/2007/G3P19

AESTITS RINSugarGidercPNSSR2012621P% ] Qutgroup

[ KP198633 RVAHuman-wiITAPR457/2009/G10P14
100 — JX442772 RVATBIndiaHRI2011/B91
KC443595 RVAHuman-wi/AUS/CK20039/2008/G1P8
GUSB5082 RVAVaccinelUSARotaTeq- WIT8-811992/G3P75
100 | GUS65093 RVAVaccine/USARotaTeq-BrB-911996/64PT5
89| GUS65071 RVAVaccine/USARotaTeq-SC2-9/11992/G2PT5
GUS65060 RVAVaccinelUSARotaTeq- WIT9-911992/G1PT5

T

—

]
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@ RVAHuman-wiVNMVE17103/2019/G8P8
@ RVAHuman-wt/VNIMVES823/2020/G8P8
@ RVAHuman-wiVNM/VE4846/2019/G8P8
@ RVAHuman-wiVNMIVE 17432/12020/G8P8
b @ RVAHUman-wiVNMAVE17320/2019/G8P8
@ RVAHuman-wi/VNMVE 17441/2020/G8P8
0K349198 RVAHuman-wt/ CHN/GZ-0013/2021/G8P8
NSP4 @ RVAHuman-whVNMVE34T5/2019/G8P8
@ RVAHuman-whVNM/VE3948/2019/G8PS
@ RVAHUman-whVNMVES041/2019/G8P8
0K349187 RVAHuman-wi/CHN/GZ-0005/2021/G8P8
@ RVAHuman-whVNMVEST12/2019/G8P8
KU550318 RVAHUman-whESP/SST5915299/2015/G3P8
MF997044 RVAHuman-wi/USA/3000390639/2015/G3P8
@ RVAHuman-wtVNMVET810/2016/G8P8
@ RVAHuman-wiVNMVET721/2016/G8P8
AB848013 RVAHuman-wtJPNHC12016/2012/G1P8
g—l AB975923 RVAHuman-wtJPN/INT004/2012/G1P8
L — KX362830 RVAHUman-wi/VNI/16020 96/NSP4
4 MINO58733 RVAKOR/CAUTL-T8/2017/GBP8
LC169927 RVAHuman-wtTHAINP-130/2014/G8P8
LC102893 RVAHUman-wJPN/To14-012014/GBP8
L.C169960 RVAHuman-wiTHA/SSKT-269/2014/GBPS
sof @ RVAHuman-wiVNMVES294/2017/GEPS
LCO74740 RVAHuman-wiVNM/RVIN1149/2014/GBP8
@ RVAHuman-whVNM/VE 1492/2016/G8PS
64 | MT410493 RVA/Human-wt/JPN/17287/2019/G8P8
(GU984765 Bovine rotavirus A strain 86/2007/G8P14
EL JX442792 RVA/E2/IndiaWB/2011/H2
HQB50125 Rotavirus A RVAHUman-tc/lUSA/IDS-1/1976/G2P4
KC834668 RVAHuman-wi/AUS/V203/2008/G2P4
JQ0B169 RVAHUman-wt/CAN/RT125-07/2008/G2P4
KC443607 RVAHUman-w/AUS/CK20002/2000/G2P4
ABTE5582 RVAHuman-tc/MWIQEC289/2006/G8P8
100 ! ABTE5681 RVAHuman-tc/MWIQEC287/2006/G8P8
MF 168103 RVAHuman-wt/USANU12-13-42/2013/G12P8
KC443596 RVAHuman-wt/AUS/CK20039/2008/G1P8
GUSB5083 RVAVaccine/USA/RotaTeq-WI78-8/1992/G3PT5
= GUSB5050 RVAN accine/USA/RotaTeq-WIT9-4/1992/G6P1A8
100 | GUSB5094 RVAV accine/USA/RotaTeq-BrB-9/1996/G4P75
GUSB5061 RVAVaccine/USA/RotaTeq-WI79-9/1992/G1P75
GUSB5072 RVAWaccine/USA/RotaTeq-SC2-91992/G2PT5
1384339 RVAHuman-wi/JPNIHKD0825/2016/G1P8
LC260312 RVAHuman-wt/IDN/SOEPO75/2016/G3P8
JN258367 RVAHuman-wi/USA2007719635/2007/G1P8
100 | KF371924 RVAHuman-wt/CHN/R1267/2006/G3P8
KG580621 RVAHUman-whUSADG1141/1977/G1P8
100 \gy L RVA/Human-tcADN/STM/1980/G4P10

S

101

101

KJ919113 RVAHuman-wt/HUN/ERN5080/2012/GIP8 E1
6 - KJ559299 RVAHUmMan-wt/PRY/054SR/2005/G4P8
g6 |1 RVAHuman-ic/USA/\Wa/1974/G1P8
KX854623 RVAVaccine/lUSA/Rotarix-A41CB052A/1988/G1P1A8
99 ' JXB83648 RVAHuman-w/BRA/ma19006-10/2010/G1P8

97

KR262158 RVA/Human-ic/KOR/CAU14-1-262/2014/G3P9
100 [ RVAHuman-tc/JPN/AU1/1982/G3P9 =]
100 JX946177 RVAHuman-wt/CHN/E2451/2011/G3P9

ABY71769 RVA/SugarGlider-tc/JPNISG385/2012/G27P36 ] Qutgroup
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Phu luc 14A: Bién ddi acid amin trong vung Epitope ciia NSP3 giira cac chiing G8 dang nghién ciru va chiing vac xin

7 BD (1-147aa) RoXaN-BD(167- elF4G-BD (267-
STT Ma chiing Kiéu gen 231aa) 310aa)
8 14 91 93 103 104 142 186 193 281 282
1 Rotarix RIX441 T1 V T V K M T D N | L |
2 VE17441 T2 A S R L L E V | L
3 VE17320 T2 A S R L L E V | L
4 VE17103 T2 A S R L L E Y | L
5 VE9712 T2 A S R L L E V | L
6 VE8294 T2 A S R L L E V | L
7 VE7810 T2 A S R L L E Y | L
8 VE7721 T2 A S R L L E V | L
9 VE5823 T2 A S R L L E V | L
10 VE5041 T2 A S R L L E Y | L
11 VE4646 T2 A S R L L E V | L
12 VE3946 T2 A S R L L E V | L
13 VE3475 T2 A S R L L E Y | L
14 VE17432 12 A S R L L E V | L
15 VE1492 T2 A S R L L E v | L
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Phu luc 14B: Bién d6i acid amin trong ving Epitope ctia NPS4 giira cac chiing G8 dang nghién ciru va chiing vic xin

Epitope ASIII Epitope ASII Epitope ASI

STT Miching Kiéu gen
121 131 133 136 137 138 139 140 141 142 148 153 154 157 160 161 169

Rotarix RIX

1 141 El ] H N T R P V D V I F 1 K D E S S
2 VE17103 E2 Y| K|V]Q]|s |1 ]|G]|E ||V E K
3 VE9712 E2 KIVv| Q|s|1I1]|G|E Y E K
4 VE8294 E2 . IR|VI|IQo|s|A|G]|E Y E K
5 VE7810 E2 Y| K|Vv]|Q|s |1 |G]|E Y E K
6 VET7721 E2 Y| K|V]|Q|s |1 ]|G]|E ||V E K
7 VE5823 E2 Y| K|V]|Q|s |1 ]|G]|E ||V G K
8 VE5041 E2 Y| K|V]|Q|s |1 ]|G]|E | |V E K
9 VE4646 E2 Y| K|Vv]|Q|s |1 |G]|E Y E K
10  VE3946 E2 Y| K|VI|]Q]|s |1 |G]|E Y E K
11 VE3475 E2 Y| K|VI|]Q]|s |1 |G]|E Y E K
12 VE17432 E2 Y| K|Vv]|Q]|s |1 ]| .]|E o
13 VE1492 E2 RIV| Q|s|A|G|E I

“ » khong doc két qua
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