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LOI CAM DOAN

T6i xin cam doan ludn 4n: “Pic diém sinh hoc phén tir ciia virus hgp biao
hé hép trén bénh nhén nhi viém dudong ho hép cz‘np tinh niing tai B¢nh vién Nhi
Trung wong va Bénh vi¢n Da khoa tinh Quang Ninh” 14 cong trinh nghién clru cia
riéng t6i dudi sy huéng din khoa hoc ciia tip thé huéng din TS. Hoing Vii Mai
Phuong va GS.TS. Nguyén Huy Hoang.

Luan 4n sir dung cic mAu bénh phim lam sang trong “Ké hoach gidm sdt
trong diém hi chitng ciim, nhiém trung dwong ho hiip cip tinh ning va bénh tay
chidn miéng tai Viét Nam giai doan 2017-2020", s6 4608/QD-BYT, dugc thyc hién
tai Vién V& sinh dich t& Trung wong. Lu4n 4n sir dung thong tin trich dan tir nhiéu
ngudn tham khao khéc nhau va cac théng tin trich din dugc ghi rd ngudn goc.

Céc két qua nghién clru clia t6i dugce cong bd chung véi céc tac gia khac da
duoc su nhit tri ciia ddng tac gia khi dwa vao luan an. Cac sb liéu, két qua dugc trinh
bay trong luan an la hoan toan trung thuc va chua tirng dugc cong b trong bit ky
mdt cong trinh nao khic ngoai cic cong trinh cong bd clia tac gia.

Luéan an dugc hoan thanh trong thoi gian téi lam nghién ciru sinh tai Hoc vién
Khoa hoc va Cong ngh¢, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Ha Ngi, ngay A4 thdng 4 nam 2025

Téc gia ludn dn
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LOT CAM ON

Trudc tién, 16i xin bay t6 long biét on chdn thanh va sdu séc nhat t6i TS. Hoang
Vii Mai Phwong-Truéng khoa Vi rit, Vign Vé sinh djch té Trung wong va GS.TS.
Nguyén Huy Hoang-Vién tricong Vién Nghién ciru hé gen, Vign Han lam Khoa hoc va
Cong nghé¢ Viét Nam da hudng dan tén tinh va tao moi diéu kién thuén lgi cho 6
trong sudt qua trinh hoc tdp, nghién citu ciing nhie thiee hién lugn an.

Téi xin chdn thanh cam on cdc dong nghiép tai Phong thi nghiém Cim va
Phong thi nghiém Cdc tdc nhdn vi rit déc biét truyén tir dgng vat sang ngudi, Vién
Vé sinh dich té Trung wong da lun tao diéu kién thugn lgi, dong hanh va givip dé 16i
trong suét qua trinh hoc tdp va thuc hién lugn dn tai don vj. Bcing nhimg tinh cam
chén thanh nhat, téi xin tran trong cam onm sy givp do quy bdu do.

Trong qua trinh nghién ciru va hoc tdp, téi da nhan dirge nhimg y kién dong
g6p quy bdu cua cdc nha khoa hoc, cdc cdn by nghién ciru tai Vién Nghién citu hé
gen, Vién Han ldm Khoa hoc va Céng nghé Viét Nam. Nhitng nhén xét va gop y chuyén
mén sdu séc trong cdc budi bdo cdo, hji thao da gitip téi hoan thién t6t nhat lugn dn
cua minh.

Nhén dip nay t6i ciing xin chan thanh cam on Ban gidm doc, tdp thé cdn bé
Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Céong nghé Viét Nam,
Ban gidm déc Vién V¢ sinh dich (& Trung wong da tao diéu kién thudt lgi nhdt cho t6i
trong qua trinh hoc tdp va nghién ciru.

Sau ciing, t6i xin giti 167 cam on sdu sdc nhdt dén gia dinh, nguoi than va ban
bé da luén dong hanh va la nguon dgng vién tinh than to lén @6i véi t6i trong suét
qua trinh hoc tdp, nghién ciru va hoan thanh ludn dn.

Ha N¢i, ngay Y thang 4 ndam 2025
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MO DAU

Tinh céap thiét ciia van dé nghién ciru

Virus hop bao hd hip (Respiratory syncytial virus - RSV) dugc phat hién tir
hon 60 nam trude, 14 virus hé hp phd bién trong mua déng va gay bénh trén tit ca
cac do tudi. RSV 1a nguyén nhéan chinh cia viém tiéu phé quan trén khap thé gidi va
c6 thé gay nén 70-80% cac nhidém tring dudng ho hap duéi trong subt mua cao diém.
Nhiém trung dudng ho hap dudi & tré nho thuong 14 viém phdi, viém tiéu phé quan.
Nguyén nhan thudng gip nhit cua viém dudng hd hip dudi do virus 1a RSV. Theo
wdc tinh, c6 téi 95% sb tré bi nhiém RSV trude khi duoc 2 tudi. Pay ciing 1 nhom
tudi co ty 1¢ tir vong do RSV cao nhit trong cong dong. Dén tudi truong thanh, con
ngudi van cé thé bi nhiém RSV nhung kha niang hdi phuc nhanh hon do hé¢ thong
mién dich hoan thién. Tuy nhién & nhom tudi tir 60 tudi tré 1én, nguy co nhiém RSV
lai tang Ién. Gia thuyét duoc dua ra 1a do hé mién dich bi suy giam, ciing tuong tu
nhu & tré nho do hé mién dich chua hoan thién.

RSV duoc chia thanh hai phan nhom RSV-A va RSV-B dya trén dic diém di
truyén va phan nhom huyét thanh. Sy luu hanh cac phan nhém cua RSV 1a khac &
cac vung khi hau khac nhau. Cac quéc gia 6n d6i, mua dich cha yéu 1a mua dong va
c6 thé kéo dai dén mua xuan. Tai cic nude nhiét d6i va can nhiét d6i, dich bénh dién
ra gan nhu quanh nam, cic qudc gia nay lai chinh 1a nhitng nuéc kém phat trién, cac
nghién ctru vé RSV it dugc thyc hién. Piéu nay ciing anh hudng 16n t6i danh gia sy
Iwu hanh ciia RSV tai cac qudc gia ndy néi riéng va trén toan thé gidi néi chung.

M&i phan nhém cia RSV lai duge chia thanh nhiéu kiéu gen khac nhau. Céc
nghién ctru di dua ra kiéu gen ctia RSV 1a dic trung theo thoi gian luu hanh. Tuy
nhién, thoi diém céc kiéu gen nay xuat hién va chiém wu thé tai cac qudc gia khac
nhau 1a khac nhau. Hién nay, cac nghién ctru vé kiéu gen ciia RSV ciing nhu dic diém
tién hod cta cac kiéu gen nay rat it, tip trung chu yéu tai cac qudc gia phat trién. Bén
canh d6, viéc phat trién vaccine cho RSV ¢ tré em van dang & giai doan thir nghiém
lam sang ma chua dugc dua vao st dung rong rai. Do do, su hiéu biét vé ciu trac
phan tir, tién hoa, co ché giy bénh va dap tmg mién dich cta loai virus nay dang rat
dugc quan tim. Nghién ctru RSV can dugc thuc hién ddng bd khong chi ¢ mot vai
qudc gia ma can phai c6 dit lidu ctia nhiéu vung lanh tho va khi hau khac nhau dé dua
ra cai nhin toan dién nhat.

Tai Viét Nam cac nghién ctiru vé RSV khong duoc thuc hién nhiéu. Cac nghién
cliru nay déu duoc thuc hién trude ndm 2015. Trong do, dac diém di truyén hoc duoc
phan tich tir cac mau thu thap trudc nam 2012. Dac biét tai mién Bic, chua c6 mot

nghién ctu day du va toan dién nao vé su luu hanh cua RSV ndi chung cling nhu trén
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cac bénh nhan nhi viém dudng ho hip cap tinh ning noi riéng. Cac nghién ctru vé dic
diém sinh hoc phan tu, tién hod ctia RSV trén cac mau thu thap tai cac tinh mién Béc
chua tirng duogc thuc hién. Nghién ctru vé RSV tur trude t6i nay chi coi RSV la mot
can nguyén virus dong nhiém véi cac tic nhan ho hap khac gy bénh trén nguoi. Do
vay, khoang trong trong nghién ctiru RSV tai Viét Nam 1 réat 16n.

T nam 2017, trong ké hoach gidm sat trong diém nhiém tring duong ho hap
cép tinh nang cia B0 Y té d3 lua chon cac bénh vién dai dién cac khu vuc dé tién
hanh thu thap mau. Bénh vién Nhi Trung wong la bénh vién tuyén cudi diéu tri cac
bénh trén tré nhod tai 28 tinh thanh phia Bic. Bénh vién Pa khoa tinh Quang Ninh
thudc tinh Quang Ninh dai dién cho ving Pong Béc, khu vuc giao thuong hang hoa,
phat trién du lich va giap v6i bién gidi Trung Qubc. Day 1a hai bénh vién duogc lya
chon lam diém gidm sat cho khu vyc mién Bac trong chuwong trinh giam sat trong
diém ciia Bo Y té. Xuat phat tir thyc trang nay, chiing toi tién hanh nghién ciru dé tai
“Péc diém sinh hoc phin tir ciia virus hop bao hé hdp trén bénh nhéin nhi viém
dwong hé hép cdp tinh ning tai Bénh vign Nhi Trung wong va Bénh vién Pa khoa
tinh Qudng Ninh” d¢ gop phan bo sung nhitng khoang tréng trong hiéu biét vé RSV
o Viét Nam.

Muc tiéu nghién ctru

Muc tiéu chung cta nghién ciru 1a theo déi sy luu hanh va thay d6i di truyén
cua RSV tai Bénh vién Nhi Trung wong va Bénh vién Da khoa tinh Quéng Ninh giai
doan 2017-2020. Dé thuc hién diéu nay nghién ctru da dua ra hai myc ti€u cu thé nhu
sau:

- Muc tiéu 1: Xéc dinh sy luu hanh cua virus hgp bao ho hép trén bénh nhan
nhi viém duong ho hap cap tinh ning tai Bénh vién Nhi Trung wong va Bénh vién Pa
khoa tinh Quang Ninh.

- Muc tiéu 2: Xéc dinh dic diém sinh hoc phén tir ctia virus hop bao ho hip
tai Bénh vién Nhi Trung wong va Bénh vién Pa khoa tinh Quang Ninh.

NoOi dung nghién ctru

Céc ndi dung thuc hién trong nghién ctru dé giai quyét cac muc tiéu da dé ra.
Cu thé cac ndi dung thyc hi¢én theo tirng muc ti€u nhu sau:

Noi dung 1:

- Thu thap mau bénh phiam hé hap tir bénh nhan nhi viém duong ho hap cap
tinh ndng tai Bénh vién Nhi Trung wong va Bénh vién Pa khoa tinh Quang Ninh
trong giai doan 2017-2020.

- Téach chiét vat liéu di truyén RNA cua virus, realtime RT-PCR chan doan va
phan nhém RSV. Phan tich két qua sy luu hanh cia RSV,

Noi dung 2:
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- Phan 1ap RSV trén dong té bao cam nhiém, kiém tra sy nhan lén cia cac
chung virus.

- Giai trinh tu toan bo hé gen cac chiung RSV va mét s6 mau bénh ph'fim ho
hép duong tinh. Xéc dinh trinh ty h€ gen, vi tri va kich thudc cac gen trén hé gen.
Xéc dinh cac dot bién trén cac gen.

- Xay dung cay phat sinh chung loai cua gen G. Tinh toan khoang céach di
truyén va tbc do tién hoa cua timg phan nhém RSV.

Nhirng déng gép méi cia ludn an

- Lan dau tién dac diém luu hanh cua RSV tai Bénh vién Nhi Trung wong va
Bénh vién Pa khoa tinh Quang Ninh duoc cong bd: tinh chu ky, thoi diém giy dich
cling nhu dinh dich, phan nhém luu hanh tirmg nam ciing dugc xac dinh va phan tich
cu thé.

- Pay 1a nghién ctru dau tién dugc thuc hién trén dbi twong bénh nhéan thu
thap tai Bénh vién Nhi Trung wong va Bénh vién Da khoa tinh Quang Ninh noi riéng
va Viét Nam néi chung sau nam 2015. Hé gen cia RSV dugc giai trinh ty bang k¥
thuat giai trinh tu gen thé hé mdi va cong bd qudc té. Cac phan tich vé dic diém di
truyén, tién hoa phan tir cia toan bo chiéu dai gen G thay vi ving siéu bién doi nhu
cac nghién ciru trudc day da dua ra ci nhin tong quat, toan dién hon vé qua trinh tién

hoéa, phat sinh chung loai cia RSV tai Vi¢t Nam.
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Chwong 1. TONG QUAN NGHIEN CUU

1.1. Pic diém ciia virus hop bao hd hip
1.1.1.  Dic diém chung ciia virus hop bao hé hip

Virus hop bao ho hap (Respiratory syncytial virus - RSV) thudc bd
Mononegavirales, thanh vién ho Paramyxoviridae, phan hg Pneumovirinae, chi
Orthopneumovirus [1]. Nam 2016, phan ho Pneumovirinae dugc phan loai lai thanh
ho Pneumoviridae thudc bd Mononegavirales [2], [3]. Ho Pneumoviridae gdm hai chi
Metapneumovirus (gom 2 1oai) va Orthopneumovirus (gom 3 loai) phan loai dya theo
vét chi ctia chung. Chi Metapneumovirus gdm virus gay viém phdi & ngudi (HMPV)
va gia cdm (AMPV), chi Orthopneumovirus gdbm RSV trén ngudi (HRSV), RSV trén
bo (BRSV) va virus viém phdi trén chudt (MPV) [4]. Mdi tuong quan céac thanh vién

ctia ho Pneumoviridae dugc thé hién trong Hinh 1.1.

(a) Chi Loai 4 5
Orthopneumovirus RSV INst[ns2[ N [P [m [sH [G@ [F [m2-172)
Metapneumovirus HMPV (N [P [m | LE Im212[sufe | L |

N
(b) 0.196 MPV
0.044 0,026 0.074 RSV-B o
rthopneumovirus
0.104 0.067 RSV-A P
0.092 BRSV )
0.069
0.049 HMPV-B
0.043 0.068 HMPV-A
0.076 0.122 .
AMPV-C Metapneumovirus
0.113
0.048 | AMPV-B
0.123 AMPV-A
J
0.05

Hinh 1.1. So sanh virus hop bao hd hip ¢ ngudi (RSV) véi cac thanh vién
khac cta ho Pneumoviridae [3].
(a) Sép xép thing hang ban dd gen ciia RSV va virus gdy viém phdi & nguoi
(HMPV). (b) Mbi quan hé giita cac thanh vién cua hai chi thudc ho Pneumoviridae

dya trén trinh ty nucleotide ctiia gen N.

RSV 1a virus ¢6 vo, hinh cau, vat lidu di truyén 1a mot sgi RNA don am, thang,
khong phan doan. Khi lugng phan tir 5x10°KDa, kich thudc trung binh 120-300 nm.
Hé gen cta virus ma hoa céac protein va tao nén nucleocapsid xoan déi ximg, dugc
bao boc bdi vo ngoai 1a cac gai glycoprotein F (Fusion) va G (Attachment), dai 11-
12 nm (Hinh 1.2) [5]. Pic diém dic trung ctia RSV khac véi cac thanh vién khac
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trong ho bao gdm s6 lugng gen, trat tu xip xép cac gen trén hé gen va thiéu su hoat
dong cua hemaglutinin va neuraminidase [6].

. NS N M G M2 L i
R W T v 7
le Tl = = . ~——

NS 2

o
| Matrix protein (M) Small hydrophobic
protein (SH)

& [/y - Attachment Protein (G)

"~

e >
Phosphoprotein (P) @ \

Fusion Protein (F)e

¢ Nucleoprotein (N) s ; A RNA Polymerase (L)
i

d
RNA v
Hinh 1.2. Hé gen cia virus hop bao ho hip (trén) va céu tric virion (dudi) [5].
Chiéu dai tir dau 3’-le-NSI-NS2-N-P-M-SH-G-F-M2-L-tr dau 5°. Mdi gen (phia trén) ma
hoé cho mdt protein twong ung (phia dudi).

H¢ gen RSV chtra 10 gen ma hoa cho 11 protein: 3 protein vo (G, F, va SH);
protein ndi bao (M, ribonucleocapsid [N, P, L, va M2-1]); protein diéu hoa (M2-2);
va protein phi cdu tric (NS1 va NS2).

Ciing nhu céc virus khac trong ho Pneumoviridae, RSV c6 h¢ gen RNA khong
phéan doan, soi don am, v6i khoang 15.200 nucleotide [7]. Mdi gen ma hoa cho mot
protein chinh, ngoai trr mRNA M2 trung khung doc m& ORF ma hoa cho hai protein
(M2-1, yéu t cua qua trinh phién ma va M2-2, mét protein diéu hoa). Bon protein,
N (nucleoprotein), P (phosphoprotein), L (RNA-dependent RNA polymerase), va
M2-1 lién quan dén nucleocapsid. Lop v 1a ba protein bé mit F (fusion — hoa méang),
G (attachment — gan mang), va SH (small non-glycosylated hydrophobic protein —
tao kénh ion) (Hinh 1.2). Protein M (matrix) ndm & mit trong cta 16p vo va cé vai
trd quan trong trong sy tao hinh virus. Hai protein NS1 va NS2 1a protein phi cau tric
(nonstructure) ¢ vai trd trong viéc 1am giam phan tmg mién dich ctia co thé vat chu
v6i RSV bang cach tic ché té bao chét theo chuong trinh va tao ra cac interferon [8].

Hai glycoprotein bé mit chinh, F va G, 1a nhitng khang nguyén bé mit quan
trong trong viéc 1ay nhidém va quyét dinh kha niang gay bénh cia virus [7]. Chung 14
nhitng khang nguyén mién dich va 1a dich chinh ctia phan ung trung hoa.
Glycoprotein G ¢6 chlic ning bam gin vao mang cia té bao chu (véi cac
Paramyxovirus khac, nhi€ém vu nay 1a cua hemagglutinin va neuraminidase). Protein
F ¢6 vai tro trong qua trinh xAm nhap ban dau cua virus vao té bao vat chii bang cach

hod mang cua virus voi t€ bao chu va didy manh sy lan truyén cua virus bang cach
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ghép chung céc té bao nhiém vdi té bao khoé¢ manh bén canh, do d6 tao nén dic tinh
hop bao (syncytia) cia RSV [1], [7].

RSV gdom 2 nhém chinh 1a RSV-A va RSV-B dua trén sy khac nhau vé khang
nguyén va di truyén cua glycoprotein gin mang G [9]. Su bién ddi cua protein G 1a
16n hon nhiéu so véi cac protein khac, ca trong cung mot nhom va gitra hai nhom
RSV-A va RSV-B [10], [11]. Phan tich phan tir ctia viing siéu bién d6i thi hai (second
hypervariable region — HVR) trong gen G duoc sir dung phan nhém cac kiéu gen
RSV [12]. Hai phan nhém RSV-A va RSV-B ¢6 thé cung luu hanh trong mot mua
nhét dinh, v&i mot hodc hai kiéu gen ndi troi sau d6 duoc thay thé trong nhitng nam
tiép theo [13].

1.1.2.  Céu triic phén tie chirc ning
1.1.2.1. Céu tao virus
Virion RSV bao gdm mot nucleocapsid dugc dong goi trong mot 16p vo lipid co
ngudn gbc tir mang plasma té bao chu (Hinh 1.3). Cac virus duoc tao ra trong nudi
cdy té bao bao gdbm céc hat hinh ciu c6 dudng kinh 80-350 nm va thudng chiém vu

thé 13 cac cau tric dang soi dai, dudng kinh 60-200 nm, chiéu dai 1én t&i 10 pm [3].

Mang té bao Cac gai bé mat
G (298) gén mang Trung hoa va
F (754) hoa mang khang nguyén
- SH (64) kénh ion virus
Virion
nay choi
Mang Lipid kép
1 M (256) L&p vé phia trong virion
150 nm . .
— ribonucleocapsid
Phi céu truc Chwa xac dinh N  (391) nucleoprotein bam RNA
. < . . P (241) phosphoprotein
NS1 (139) Uc cheé tin hiu  M2-2 (90) L (2165) polymerase
NS2 (124) interferon va qua  Tong hop RNA; M2-1 (194) yéu t6 diéu khién qua trinh
trinh  chét theo Phien mal; phién ma

chwong trinh; tin Sao chép RNA T
hiéu cho té bao

Hinh 1.3. Virion RSV, protein va hé gen [3].
Hinh anh virion RSV nay chdi tir mang sinh chét cta té bao chii (trai) va mot virion
hoan chinh (phai). Cac protein RSV, vi tri, chirc ndng cua ching trong virion, d¢ dai axit

amin cua protein trong ngodac don.

C6 t61 95% virus dugce nhan 18n van lién két voi bé mat té bao dudi dang céac
hat vi qué trinh nay chdi chua thyc hién dugc. RSV dé dang bi mét tinh lay nhiém
trong qué trinh xir Iy bang song siéu am, 4nh sang dén cé tia cyc tim va dong - tan
bang do tap hop hat virus mat tinh 6n dinh [9].
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Virion chtra nucleocapsid dang xoan dugc dong gbi trong vo lipoprotein thu
dugc tir mang sinh chét ctia t& bao chii trong qué trinh nay chdi [3]. Lép vo nay 1a 16p
mang lipid kép, gdm ba glycoprotein bé mit: protein 16n gin mang G, protein hoa
mang F va protein nho ky nudc SH (Hinh 1.2 va 1.3). Ngoai ra con c6 protein M
(matrix protein) khong bi glycosyl héa & mét trong cua 16p vo. Céc glycoprotein virus
tao thanh cic homo-oligome riéng biét xuat hién dudi dang cac gai bé mat ngan (11-
16nm). RSV thiéu hoat dong neuraminidase va hemagglutinin va dugc thay thé boi
hoat dong cua hai protein bi sialyl hoa manh 1a G va F. Co bon nucleocapsid/protein
polymerase: nucleoprotein N, phosphoprotein P, yéu t6 qué trinh phién ma M2-1 va
tiéu don vi polymerase 16n L tao thanh cau tric xoan dbi ximg (Hinh 1.2 va 1.3).

1.1.2.2. H¢é gen

Hé gen RSV khong duoc gin mii methyl ddu 5° hay dudi polyadenyl (PolyA)
& dau 3°. N6 duge bao boc chit voi protein N ca trong virion va trong méi trudng
noi bao. Bén canh cic ving ma hoa, hé gen RSV ciing bao gdm mét ving khong ma
hoa ngan ¢ 2 ddu (ving dan dit - leader region LE va ving dudi - trailer region TR)
cung cac vung lién gen (intergenic regions) ngan cach gitra cdc gen voi nhau [5]
(Hinh 1.4a).

Hé gen ctia RSV ¢6 10 gen theo thi tu: dau 3> NSI-NS2-N-P-M-SH-G-F-M2-
L dau 5’ (Hinh 1.4a). Mdi gen ma héa mot mRNA tuong Gng. M&i mRNA mi héa
mot protein chinh duy nhét ngoai trir M2, c¢6 hai khung doc md ORF riéng biét
chong 1én nhau mot phan va ma hoa cac protein M2-1 va M2-2. Khung doc mg ORF
M2-1 ¢ phia trudc, sau khi phién ma xong, cac ribosome thoat khoi khung doc mo
ORF M2-1 va tai tao lai, sau d6 duogc kich hoat va tiép tuc dung cho khung doc mé
ORF M2-2 ¢ phia sau [3].

Phéan d4u 3’ ctia hé gen RSV bao gdom ving dan dit c¢6 44 nucleotide nam phia
trude gen NSI (ching chuan A2). Phan dau 5° cia hé gen bao gom ving dudi gom
155 nucleotide theo sau gen L (Hinh 1.4a) [4]. Mdi gen bat dau bang tin hiéu khoi
dong gen gdm 9 nucleotide c¢6 d6 bao thu cao (9 nt gene start - GS) va két thiic bang
tin hiéu két thuc gdm 12-14 nucleotide c6 do bao tha vira phai (12-14 nt gene end -
GE) trong d6 két thiic bang 4-7 nucleotide U (trén mach RNA) (Hinh 1.4b) [3].

Chin gen dau tién duoc phan tach bang cac vung lién gen ¢ chiéu dai khac
nhau tir 1 dén 58 nucleotide véi cac chung dugc giai trinh ty cho dén nay. Cac ving
lién gen nay khong c6 bat ky mo tip bao thi nio, tinh bao thi ciia chiing 14 kém gitra
cac chung voi nhau [1], [9]. Khodng cach gitta cac vung lién gen cling khéc nhau va
khong quan trong, ngoai trir tai mot sb vi tri ndi gitta vai gen ma nucleotide dau tién
ctia ving lién gen 1a rat quan trong ddi voi viéc két thaic mRNA. Hai gen cudi cing,

M2 va L, trung nhau 68 nucleotide. Cu thé, tin hiéu khoi dong gen GS cua gen L
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nam ¢ phia truéc 68 nucleotide ctia phan cudi gen M2 (Hinh 1.4) [3]. Sy trung lip
tuong tu xay ra trong BRSV va su tring 1ap gen xay ra d6i véi mot s6 gen & mot sd
thanh vién ctia ho Rhabdoviridae va Filoviridae [3], [8], [14].

(a) 139 124 391 241 256 64 298 574 194/90 2165 aa
532 503 1203 914 958 410 923 1903 961 6578 nt .
, 2 Tong cong 15 222 nt
le ™ 7 ok tr
v Pofe] N [P ™ G f_F ] C// N
T o1 o2 1 9 9 4 52 % () 185 i

(b) Vung dan dét

1 44
37 -UGCgCUUUUUUaCgCAuGUUgUUUGAacguauuugguuuuuuua

Tin hidu khoi dong Tin hiéu két thic ~ Ving lién gen
CCCCGUUUAuucuua—lf?i—gguaaUCAAUuauaUUUU gaauugucuucuguuuuua
CCCCGUUUAuuuagu-lE?-]uaauaUCAuUaaa—UUUU aauuccucucuauauucuaucuucua
CCCCGUUUAuguugq——}‘C—]gaaacUCAAUuauuUUUU a
CCCCGUUUAUuuaguI—Z'——uuauaUCAAUguuuUUUU ccuuuccca

CCCCGUUUAuaccuuEuuuauUCAI\UuauuUUUU auaugugua

CCCCGUUUAuuagua-uuucaUCAAUuaauUUUU aucaguauuguuacuugauccuauaguucugauuguuauuguaa

CCCCGUUUAcguuuq—ELgUCaUCAAUgaauUUUU guauaauaguguuuuccggaacugguugaauuugucuuaguuuuauuugaga

[4

CCCCGUUUAuuguua aaauaUCAAUaua-UUUU guguuaacguacggucuaauugaaugguagacauuuuuacuuuuga
.................................. Ving tring lap
CECCGUUUAuacaquE{:aacaCCCuGUUUuAccuaqgguaauaauuaccuuuaaqacqauuacaaauaqauqucuaUCAAUaaaUUUUccaca AAAAA uaaualUCAAUaauUUUU
in hiéu khoi do Cbialnhas gn Tin higu két thic gen M2 ..o
Tin hiéu khéi dong gen M2 Tin hiéu khoi dong gen L i - g .............. e )
......................... Tin hiéu két thac gen L
............................... Vung quoi
aauuuuuaguauauuaaaaaauuuauugaaaatcacuugauuaggauuucaauaguaaaauuagaaccuccu 15,222

Hinh 1.4. So d6 hé gen RSV tir dau 3° dén dau 5° [3].

(a): Tha ty hé gen RSV, mdi hinh chir nhat dai dién cho mot gen dugc phién ma
thanh mRNA riéng biét vdi chiéu dai nucleotide (nt) va axit amin (aa) turong tng hién thi
phia trén. Do dai nucleotide ving dan dit (le), ving lién gen va ving dudi (tr) duoc gach

chan. Ving tring lap giita gen M2 va L dugc biéu thi chiéu dai trong ngodc don.

(b): Trinh ty cua ving dan dat, ving lién gen, ving tring 1ap va ving dudi. Cac
trinh ty bao thu vung 3’ dugc in dam. Cac tin hi¢u bat dau, két thic gen dugc gach chan,

cac vi tri bao ton duoc in hoa.

1.1.2.3. Protein
Phién ma va dich ma RSV tuong tu nhu cidc thanh vién khac cua bo
Mononegavirales, voi mot s6 ngoai 18. 10 gen dugc phién ma thanh 10 mRNA déu
c¢6 khung doc m& duy nhét, trir gen M2 ¢6 2 khung doc mé tring nhau [6]. 10 mRNA

sau d6 dugc dich mi thanh 11 protein. Bén protein 1a thanh phan cua phuc hop
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nucleocapsid va polymerase: nucleoprotein (N), phosphoprotein (P), yéu té qua trinh
phién ma (M2-1) va protein 16n (L). Ba glycoprotein xuyén mang la glycoprotein 16n
(G), glycoprotein hoa mang (F) va protein nhé ki nuéc (SH). Ngoai ra con c6 cac
protein phi cu trac (NS1, NS2) va matrix (M) (Hinh 1.2).

Protein G

Protein G c6 kich thudc 90 kDa véi chiéu dai khoang 300 axit amin. Protein
G 1a mot glycoprotein 10n xuyén mang loai II va 1a protein c6 lién quan dén su gin
mang gitra virus va té bao chu [7]. Protein G chita mot ving ky nuée duy nhat dong
vai tro 1a peptit tin hiéu va ciing 1a mé neo mang [15]. Mang neo ndy nam gan dau N
clia protein v6i hai phan ba ddu C cua phan tir huéng ngoai bao [8].

Protein G khoéng cé twong dong trinh ty véi cac protein gan mang
Paramyxovirus khac, va khong c6 chuc nang hemagglutinate hodc neuraminidase.
Protein G bj glycosyl hoa nhiéu véi mot vai chudi carbohydrat lién két N va c6 khoang
24-25 chudi lién két O [16]. Ectodomain ciia protein G (phan protein mang kéo dai
ra phia ngoai bao) bao gdm hai viing phan tach 16n (mucin-like variable region). Cac
vung phan tach 16n nay duoc glycosyl hda cao, giau proline, serine va threonine, va
dugc cho 1a c6 cac cau triic siéu bién doi (HVR — Hypervariable region) (Hinh 1.5a).
Céc vung nay rat khac nhau giira va trong hai phan nhom khang nguyén [17].

Gitra hai ving HVR 1a vung bao thu trung tadm (central conserved domain)
nam gan mucin-like region I va ving vi tri kep toc (heparin binding domain) nam gan
mucin-like region II (Hinh 1.5a). Vung bao thu trung tdm c¢ trinh ty 13 axit amin bao
thil cao, bao phii mot phan véi cystine noose 1én phia dau N ciia n6 [16]. Cystine
noose 1a cau tric loop bé mit c6 chira tir 1 téi nhiéu lién két disulfua. Ly do cho su
bao thi nghiém ngit ctia 13 axit amin nay dén nay chua duoc biét 16 [15]. Cystine
noose cua protein G trén RSV gdm 4 cystine tao thanh hai lién két disulfua v&i dang
topology 1-4, 2-3; trong d6 cystine thir ba va bon trong su sap xép nay tao thanh mo
tip CX3C [3]. Nhitng dic diém niy cta protein G ciing twong tu nhu cta chat nhay
dugc tao ra trong dudng thé cia ngudi mic du khdi lugng phan tir ctia protein G nho
hon nhiéu so v6i chit nhay duong thd. Piéu nay cho thdy kha ning bat chudc chat

nhay dudng ho hap cia protein G RSV [4].
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Hinh 1.5. Cau truc protein G ciia RSV [16].
(a): Chiéu dai hoan chinh cua protein G va cc vung ciu triic sau dich ma. (b): Hai dong

dang cua protein G.

Protein G ciing dugc biéu hién nhu mot dang don chat tiét ra tir té bao (Soluble-
sG). Su dich mi & ATG thir hai trong ORF (codon 48 — Met 48) nam gitta viing xuyén
mang cua protein G da tao ra sG (Hinh 1.5b). sG da dugc chirng minh 1a hoat dong
nhu mot khang nguyén mdi cho khang thé khang G va giam hoat dong khéng virus
ctia bach ciu [7]. Chtic ning ctia sG ¢6 vai trd quan trong voi sy phat trién ciia khang
thé don dong thy dong hudng G. Dang don chit sG nay chiém 20% tong sb protein
G duoc tao ra trong qua trinh nudi cdy té bao, nhung c6 téi 80% trong sd d6 duoc
giai phong khoi cac té bao [3].

Protein G 1a protein c6 cau triic thay d6i lién tuc theo thoi gian giita cac ching
RSV va trinh ty ctia n6 da duoc st dung trong nhiéu nghién ctru dich té hoc va tién
hoa. Su thay doi nay cha yéu dién ra ¢ 2 ving HVR tao ra cic nhém khang nguyén
cua RSV (dugc goi 1a RSV-A va RSV-B). Nhitng nhom nay cling dugc goi la cac
phan typ (subtype) hodc phan nhom (subgroup) béi vi cac nghién ctru huyét thanh
hoc RSV ban dau chi xac dinh duge mot kiéu huyét thanh duy nhat véi hai kiéu khang
nguyén riéng bi¢t [7].

Protein F



11

Protein F ctia RSV ¢ 574 axit amin va c6 cu triic twong tu nhu protein F cia
cac thanh vién trong ho Paramyxoviridae. Protein F tryc tiép tham gia vao qua trinh
xam nhap ctia virus bang su hoa mang giita virion va mang té bao ctia vat chi, giup
cho nucleocapsid di vao trong té bao chat [2]. Giai doan sau cla qua trinh nhiém
trung, protein F ciing c¢6 kha ning hoa mang véi cac té bao khoe manh lan can va tao
thanh dang hop bao da nhan syncytia. Pay 14 dic diém huy hoai té bao va lan truyén
cua RSV [8], [18].

Protein F 1a mot glycoprotein loai I, véi mot peptit tin hi¢u duoc phan cat &
dau N sau aa25 va mot neo mang dau C [19]. Pé trg thanh mot protein hoan chinh co
hoat dong chirc ning, protein F phai duogc phan cat tai hai vi tri da bazo dugc phan
tach bai 27 axit amin (peptide27; pep27, p27) gébm 2 hoic 3 lién két glycan (Hinh
1.6). Protein F dugc tong hgp nhu mot tién chat khong hoat dong FO. Tién chat nay
duogc kich hoat bang cach phan cit ¢ hai vi tri (axit amin RARRVE-109/110 va
KKRKRRVF-136/137) boi mot protease té bao gidng nhu furin. Pidu nay tao ra 2
phan doan F1 va F2, thir tr tir dau N dén dau C: F2 (109 axit amin), pep27 (27 axit
amin) va F1 (438 axit amin). F1 va F2 van duoc lién két boi hai lién két disulfua (C-
37/C-439 va C-69/C-212) [6].

p27

|
E2 109/110 136/137 E1 . '
sig. Vv VFP HRA HRB |TM |CT
F lc c] || Ic cccc ccccec cc cC ]| l! ' C
37 69 212 439 b
N N NN N

574 amino axit

Hinh 1.6. Cau truc protein F cuia RSV [6].
Protein F dugc chia thanh hai phan doan F1 va F2 tai hai vi tri da bazo 109/110 va
136/137. Giira hai vi tri da bazo 1a 27 axit amin (p27).

Trong BRSV, pep27 c6 hoat tinh tachykinin (peptit c6 hoat tinh sinh hoc) va c6
thé dong mot vai tro trong viéc thic day qua trinh viém, nhung pep27 ctia RSV &
ngudi khong giong véi mot tachykinin va khong c6 hoat dong dung hop tuan theo mo
hinh chung ciia cic protein F ctia Paramyxovirus [7]. Protein F cia RSV thiéu hoat
tinh hemagglutinin va c6 thém lién két disulfide gitta aa37 va aa439. Pau N cua tiéu
don vi F1 chira mt doan axit amin ky nudc, duge goi la peptit hoa mang (fusion
peptide - FP trong Hinh 1.6). Pau N niy chén viao mang té bao dich, sao cho bd ba
phan tir protein F ¢6 thé tao cau nbi gitta virus va mang té bao [3].

Khong giong nhu protein G, trinh tu cta ectodomain protein F khac nhau
khoang 5% gitra RSV-A va RSV-B. Viéc thiéu sy da dang trinh ty ctia protein F giai
thich kiéu huyét thanh don cua RSV va hoan toan trai nguoc voi su da dang trinh tu
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quan sat dugc cua mdt s6 protein hoa mang loai I khac, nhu HIV-Env cua HIV va
haemagglutinin (HA) cua cum [7]. Do d6, protein F cua RSV khong trai qua qua trinh
troi/trugt khang nguyén nhu mat chién lugc tron tranh hé théng mién dich cua vat
cha. Biéu nay giup cho protein F 1a muc tiéu Iy twong dé phat trién cac loai vaccine
va la muyc ti€u cua cac khang thé duoc st dung dé diéu trj du phong [6].

Protein SH

Gen SH ma hoa protein SH c6 chiéu dai 64 axit amin (phin nhom RSV-A)
hodc 65 axit amin (phan nhdom RSV-B). SH 13 mét protein xuyén mang duy nhit cta
virion RSV, v6i mot dau N ndi bao va dau C hudng ngoai bao [20]. Chirc ning cia
protein SH dén nay chua duogc biét dén day du. Protein SH cha yéu tap trung trén
mang cua thé Golgi trong cac té bao bi nhiém bénh, mic du cac cum protein SH ciing
dugc quan sat thiy trén phirc hgp ER va mang plasma [3], [20].

Mot sb loai protein SH khac nhau dd duoc phat hién bao gdm dang cit ngan N
va hai bién thé glycan lién két N, mot trong s6 d6 dugc bién ddi thém bang
polylactosamine. Protein SH hinh thanh céc cau triic gidng nhu 15 pentameric va tao
ra hoat dong giéng nhu kénh ion chon loc dién tich dwong cation [3]. Do d6, protein
SH dugc xem nhu 1a mot viroporin, mot loai protein virus nhd co thé thay ddi tinh
thAm cta mang va c6 thé anh huong dén sy ndy choi va chét theo chuong trinh cua
cac té bao nhiém virus [14].

Trong cic nghién ciru tai phong thi nghiém, RSV thiéu protein SH van c6 thé
ton tai, va c6 thé tao thanh cac hop bao da nhéan syncytia. Cac bao cao khac ciing chi
ra réng, viéc thiéu protein SH dan dén kiéu hinh giam doc lyc ¢ tré em va hi¢u qua
tai ban trén chudt bi giam mudi 1an [20]. Nhin chung, nhitng két qua nay cho thay sy
tham gia “md nhat” ctia protein SH trong qué trinh sao chép va co ché bénh sinh cua
RSV.

Protein M

Protein M gdm 256 axit amin déng vai tro chinh trong hinh thai cua virion.
Giai doan nhiém tring sém, protein M dugc phat hién trong nhan va c6 thé 1a nguyén
nhan gay tc ché phién ma vat chi trong qua trinh nhiém RSV. Trong khi d6 & giai
doan mudn hon, protein M duoc phat hién trong té bao chat (noi tong hop RNA virus)
va trong mang plasma (noi hinh thanh virion) [9]. Vai tro cua protein M trong qua
trinh téng hop RNA cua virus dugc xem nhu dé chuén bi cho viéc doéng goi vat licu
di truyén thanh virion va trong viéc van chuyén nucleocapsid tir cac thé vii dén mang
plasma [6]. Protein M khong bét budc phai ¢ trong qué trinh hinh thanh cac soi virus
(tién than cta cac virus c6 kha niang lay truyén), nhung khi khong c6 protein M, cic
sQ1 nay van bi ¢oi coc va chua truong thanh [7]. Protein M cung véi 3 loai protein F,

protein G va protein SH tao thanh 16p vo boc cua virus.
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Protein N

Protein N ¢6 391 axit amin lién két chit ché v6i hé gen va antigenome dé tao
thanh nucleocapsid xoan dc, tao cac khuon dé tong hop RNA va mRNA [4]. Ngoai
ra, protein N ciing ¢ vai tro trong viéc chong lai mién dich bam sinh cua vat chii [5].
Nucleocapsid ctia RSV ¢6 hinh dang xoan ddi xting va c6 bdn protein nucleocapsid
trong virion thyc hi¢n sao chép, phién ma hé gen RSV: protein nucleocapsid N,
phosphoprotein P, yéu t6 chéng nhiém tring M2-1 va tiéu don vi polymerase 16n L
[4].

Protein P

Protein P gdm 241 axit amin va 1a mot yéu td polymerase thiét yéu. Protein P
tuong tac voi hai loai protein khac cua virus: protein N va protein L. Protein P twong
tac v&i protein N va tao thanh nucleocapsid. Trong khi d6, tuong tac gitra protein P
va L 1a tiéu don vi chinh cia RNA polymerase virus [4]. Chirc ning cua protein P 1a
cho phép tinh dic hidu cua protein N ddi v6i su dong goi RNA virus va mang lai sur
6n dinh ctia protein L trong phuc hgp ribonucleo [4].

Protein P 1a protein RSV dugc phosphoryl héa va chira phosphate ¢ 10-12 vi
tri. Cac vi tri khac nhau nay thé hién téc do luan chuyén khac nhau do tic dong qua
lai giita cac kinase té bao va phosphatase. Protein P ciing c¢é vai trd trong viéc phan
tach protein M tir nucleocapsid trong qua trinh tao vo dé bat dau dang virus hoat dong
[9].

Protein L

Protein L ¢4 2.165 axit amin va c¢6 chiéu dai rit gibng vdi cac Paramyxovirinae
khac nhung trinh ty c6 su twong ddng thap va khong rd rang doc theo chiéu dai phan
tir [9]. Protein L cta virus hop bao ho hip 1a mot RNA polymerase phu thuoc RNA
(RdRp) cuia virus ¢ chira nhiéu hoat dong enzyme can thiét dé sao chép. Cau tric
protein L gém 3 ving biao tdon c6 hoat dong enzyme: ving RdRp, ving
polyribonucleotidyl transferase (PRNTase) va vung methyltransferase (MTase) — xuc
tac qua trinh methyl héa mii [21]. Do d6 protein L chiu trach nhi€ém cho cac hoat dong
cua enzyme trong qua trinh sao chép va phién ma cua virus.

Protein M2-1 va M2-2

Protein M2-1 gém 194 axit amin dam bao qua trinh polymerase ca trong gen

va gilta cac gen, ngin chin sy tong hop cic mRNA ngin va cho phép phién mai cia
cac gen. Protein M2-1 bao gém bdn chudi axit amin, mdi chudi gdm 194 axit amin,
tao thianh mot tetra-protein dong nhat bén [22]. M2-1 twong tac véi protein P va véi
RNA, uu tién lién két vi cac trinh ty giau polyA. M2-1 ciing duoc dé xuat tham gia
vao qua trinh ldp rap RSV bang cach tuwong tac voi protein M. Tuy nhién, diéu nay
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con gy tranh cdi vi cic bao cao khic cho thdy M2-1 khong can thiét cho sy hinh
thanh cac hat virus [23].

Protein M2-2 gdm 90 axit amin duoc biéu hién ndi bao & mirc d6 thap, va trang
thai ctia nd 1a protein cau trac hay khong ciu trac dén nay van chua duge xac dinh
[3]. RSV tai to hop bi x6a b trinh ty mi hoa protein M2-2 ¢ qua trinh tai ban cham
hon RSV kiéu hoang da trong nudi ciy té bao. Khi khong c6 M2-2, su phién mi ciia
virus s& ting 1én va sy sao chép ctia RNA bi giam. Piéu nay goi y rang, ddi vdi RSV
dang tu nhién, protein M2-2 chiu trach nhiém mot phan qua trinh tong hop RNA tir
phién méa dén sao chép RNA dién ra trong qua trinh lay nhiém va tao ra cac hé gen
moi dé dong goi [24].

Protein NS1 va NS2

Céc protein khong céu tric cua virus (NS1 va NS2) chi ¢6 trong RSV ma

khong co6 trong cac thanh vién khéac cua ho Pneumovirinae [18]. NS1 va NS2 la cac
protein nho, gdbm 139 axit amin (NS1) va 124 axit amin (NS2). Hai protein nay duoc
cho 14 gép phan l1am thay doi phan (mg mién dich thong qua hoat dong trc ché 1én qua
trinh san xuét va phat tin hiéu interferon. Co ché nay duogc thé hién trong ca mé hinh
in vitro va thi nghi¢m trén dong vat [25].

Céc protein NS duogc cho 13 nhitng yéu t6 quyét dinh chinh dén pham vi lay
nhiém cho vat chi va doc lyc cua virus. Diéu nay di duoc minh chimg boi mot nghién
ctru vaccine duy tuyén sir dung BRSV voéi cac gen NS ctia RSV nguoi, chiing 1am giam
phan ng interferon va cho phép tai ban lién tuc hé gen ciia RSV [9]. Bén canh do,
protein NS ciing duong nhu e ché qua trinh chét theo chwong trinh cia té bao, tao
diéu kién thuén lgi hon nira cho su phat trién ctia virus va diéu chinh sy nhan 1én ctia
virus [5].

1.1.3.  Co ché nhén lén
1.1.3.1. Xdm nhdp

C6 nhiéu thu thé receptor dugc cho 13 tham gia vao qué trinh RSV xam nhap
vao té bao vat chii, bao gdm annexin II, CX3C-chemokine receptor 1 (CX3CR1), thu
thé tang trudng biéu bi (epidermal growth factor receptor - EGF), cac lectin phu thudc
canxi, thu thé Toll-like 4 (TLR4), phan t&r bam dinh giita cac té bao loai 1
(intercellular adhesion molecule 1 - ICAM-1), nucleolin, va heparan sulfate
proteoglycan (HSPGs) [17], [26]. Piéu tha vi 14 trong s cac thu thé ndy, annexin II,
HSPGs va cac lectin loai C duoc cho 1a lién két véi cac ving giau carbohydrate cia
cac protein RSV-F va RSV-G.

Glycoprotein RSV-G lién két v6i HSPGs (Hinh 1.7), thu thé nay c6 nhiéu trén
nhiéu loai té bao va dic biét 1a trén cac dong té bao bét tir, bao gdm ca té bao Hep-2.

Tuy nhién, HSPGs khong dugc tim thay trén bé mit dinh cua cac té bao biéu mo duoc
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biét hoa, noi qua trinh sao chép RSV dién ra chinh trong co thé nguoi nhiém bénh
[9].

Protein G cua RSV ciing lién két vdi CX3CR1 thé hi¢n trén bé mat dinh cua
cac té bao biéu mo phé quan [7]. Ngoai ra, su tuong tac giira protein G va CX3CR1
gay ra tin hiéu té bao vi n6 c6 kha ning diéu chinh tinh hudng cac chat hoa hoc cua
bach cau. Khi két hop v6i nhau, su tuong tac giita protein G cia RSV va receptor
CX3CR1 rat quan trong ddi voi viée gén cAc hat virus vao bé mit té bao va tao ra cac

su kién tin hi¢u xudi dong do sy tuong tac nay [17].
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Hinh 1.7. Qua trinh gan mang va xdm nhap cia RSV vio té bao chu [9].
Hai protein F va G tham gia vao qua trinh xAm nhap cia RSV qua cac receptor trén bé mat
té bao (A-E). Qua trinh thyc bao cia RSV vao té bao chu (F-J).

Mot sb protein duoc cho 1a co twong tac vai protein F va lién quan ti qua trinh
RSV xam nhép vao té bao nhu ICAM-1, EGF va nucleolin. Trong s6 cic protein ndy
thi nucleolin 13 lién két manh nhét véi protein F. Nhiéu dir liéu da chi ra nucleolin
tuong tac véi nhiéu loai virus nhu Parainfluenza3 (PIV-3), Enterovirus, virus gy sot
xuat huyét Crimean—Congo, virus lién quan dén Adeno typ 2 (AAV-2) va HIV-1 [7],
[17]. Vi nucleolin dugc tim thiy véi sb lugng 16n hon trén bé mit cac té bao dang
hoat dong phan chia, nén n6 dugc xem 1a doéng vai trd quan trong trong nhiém tring
duong ho hap dudi ¢ tré nho vi phé nang cua tré lién tuc phat trién cho dén khoang 2
tudi [9].
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Ngoai CX3CR1 va nucleolin, glycoprotein RSV-F va -G lién két v&i mot sb cac
thy thé khac trong qué trinh xAm nhép té bao. Nhu dugc hién thi trong Hinh 1.7,
glycoprotein RSV-F lién két vdi receptor TLR4 duoc bicu hién trén céac té bao biéu
mo phé quan duong thé va kich hoat tin hidu ciia virus trong qua trinh xdm nhap. Tuy
nhién, TLR4 ty n6 khéng du dé RSV xdm nhap vao té vao. Thay vao do, RSV lién
két v&i TLR4 kich hoat hoat dong kinase, hd trg cho su xAm nhdp cua cac hat RSV
vao té bao chil. Mic du TLR4 khong can thiét cho qua tinh 1y nhiém, TLR4 duoc
xem nhu mot co ché kich hoat tin hiéu té bao can thiét cho sy xdm nhdp cua RSV, va
do d6 TLR4 duoc xem nhu receptor tin hiéu [9].

Trong hodc sau khi lién két voi receptor, nucleocapsid RSV duoc truyén vao té
bao chét ciia té bao chu (Hinh 1.7). Sy ndi héa nay xay ra khi 16p vo RSV hoa mang
v6i té bao chu tai hodc gan mang plasma [9], [17].

1.1.3.2. Phién ma

Pé phién ma, polymerase tiép can vao dau 3’ cia hé gen va sao chép gen vio
cac mRNA tuwong Gmg cia chung (Hinh 1.8) bang mot qué trinh tuan tu lién tuc duoc
diéu khién boi tin hiéu bat ddu GS va tin hiéu két thuc GE [4]. Qua trinh tong hop
ciia mb6i mRNA bat dau bang viéc polymerase d6i dién voi nucleotide dau tién cia
tin hiéu GS. Do @0, tin hiéu GS kich hoat sy bat ddu tong hop mRNA. Ngoai ra, trinh
tu bo sung cia mRNA m&i nhu mot tin hidu cho sy gan mii va methyl héa mii boi
polymerase [21]. Viéc gan mil va/hodc methyl hoa nay 1a can thiét cho su kéo dai cac
mach mRNA.

Polymerase tham gia vao qua trinh tong hgp mRNA khong phan tmg khi gip tin
hiéu khoi dong gen GS mdi, nhung gap phai tin hiéu két thiic gen GE sé& kich hoat
gan dudi poly A vao mRNA, két thic phién ma mot mRNA. Sau d6 xuat hién yéu t6
lam cho polymerase truyén qua phan tmg véi tin hidu khoi dong gen GS méi [3].
Phtic hop ribosome ctia té bao chii s& dich ma cac protein tir ban sao mRNA ciia virus
gidng v6i cac mRNA cua té bao. Viée kich hoat polyadenyl hoa, két thiic phién ma ¢
cac tin hiéu GE khac nhau khong hoan toan hiéu qua va d6i khi polymerase tiép tuc
tong hop thong qua gen tiép theo. Didu nay tao ra cac mRNA 15i ¢ chidu dai khac
nhau chiém khoang 10% tong sé mRNA [3]. Ty 18 nay chinh 1a ty 1é sai sot trong qué
trinh phién m4 tao ra cac doan mRNA ctia RSV. Tuy nhién diéu nay lai 1a can thiét dé
tao ra protein L.

Qua trinh phién mai dién ra tudn ty mot chiéu va khong cung cap tin hiéu GS
cho sy khoi dau gen L, vi né nam ¢ phia trude cua tin hiéu két thuc GE cta gen M2
(Hinh 1.4b). Céc nghién ciru v&i cac ban sao nho cho thay, sau khi hoan thanh phién
mi gen M2, cac polymerase do nguoc lai bang cach quét ngugc dé tim tin hiéu bat

dau gen GS cua protein L [3]. Mot phan cta cac tin hiéu M2-GE va L-GS tring nhau.
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Vung trung 1ip dudng nhu khong chira bat ky yéu t6 hoat dong nao khic ngoai cac
yéu t6 hoat dong cis (cis-acting elements). Hon nita, polymerase da do tim theo ca
hai huéng dé phat hién ra tin hiéu bat dau gen GS. Sy hién dién cua tin hiéu M2-GE
trong gen L (do su chong chéo) 1am cho 90% cac ban sao méi cua gen L duoc gin
thém polyA va tin hiéu két thuc. Qué trinh tong hop mRNA ciia protein L c6 d6 dai
day du phu thudc vao “16i” ciia qua trinh polymerase doc ¢ tin hiéu M2-GE [3].

(+) Antigenome do'n du'o"ng <~ Promoter sao chép

5' 3

Hé gen do'n am

T l Sao chép RNA
Le NS1 NS2

N P M SH G _F M2 L Tr
Il R FHE H I -
—> Promoter sao chép
Promoter phién ma l Phién ma mRNA

Gan mii va methyl héa dau 5°, gin dudi poly A dau 3°
ciia cic mRNA

[t
|
|

Hinh 1.8. Téng quan vé phién mi va sao chép RNA [4].

Céc polymerase tiép can v6i hé gen don 4m ciia RSV ¢ ddu 3°dé thuc hién phién ma
hoic sao chép RNA. Cac polymerase gin vao antigenome ¢ dau 3’ va thuc hién budc thir
hai ctia qua trinh sao chép RNA. Hai promoter ciia qua trinh sao chép (mau tim) ¢ dau 3’
ctia hé gen va antigenome va mot promoter phién ma (mau xanh) & dau 3’ ctia hé gen. Cac

mRNA véi dau 5 gan mii Metyl Guanosine ("G) va dau 3’ gin dudi poly-A (A,) nam dudi
cac gen tuong ung. H¢ gen va antigenome dugc bao boc trong protein N (vong tron mau

vang).

Phién ma RSV ¢6 sy khong tuwong ung gitra cac gen vdi nhau, trong d6 phién
mi giam theo trat tu cta gen trén mach RNA (Hinh 1.8). Tic 13, cc gen cang nam
gan dau 3’ thi ¢ s6 lugng mRNA nhiéu hon, cic gen cang nam gan dau 5’ thi ¢6 sb
luong mRNA it hon [27]. Piéu nay 1a dién hinh cho Mononegavirales va xay ra do
mat s6 polymerase phién ma giai phong va thoat khoi hé gen ¢ cac diém ndi gen khac
nhau [2], [3].

Céc nghién ctru v6i cac ban sao nho cho thay N, P va L 14 cac protein virus can
thiét cho phién ma. Nhung trong diéu kién chi gdm 3 protein nay, qua trinh phién ma
két thuc som va khong dic hiéu trong vong vai trim nucleotide, cac gen nim & gan

dau 5 ciing khong dugc phién ma mot cach day du. Qua trinh phién ma day du doi
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hoi phai co thém protein M2-1. Protein M2-1 ngan chin sy tong hop cac mRNA ngin
va cho phép phién ma cua cac gen [22].
1.1.3.3. Sao chép

Sy sao chép RNA cua RSV bit diu bang viéc polymerase dbi dién voi
nucleotide dau tién ¢ dau 3” ctia hé gen. Cac polymerase bo qua cac tin hiéu bit dau
gen GS va tin hiéu két thuc gen GE va tao ra mot ban sao mach don duong véi day
du chiéu dai cua hé gen, antigenome (Hinh 1.8). Mot phan ctia antigenome duoc bd
sung thém 1-3 nucleotide & dau 3’, phan bd sung nay s& khong dugc sao chép vao hé
gen RNA. Tam quan trong cta viéc bd sung cac nucleotide nay chua dugc biét day
da, nhung n6 cod thé dai dién cho mot co ché diéu chinh cia promoter khdi dong [4].
S6 lugng antigenome dugc tao ra it nhat gip 10 lan sé luong hé gen ban dau, vi
promoter cta antigenome hiéu qua hon so vi hé gen va do su tong hop tir hé gen bi
chia cho viéc sao chép RNA va qua trinh phién ma [4], [21].

Céc yéu td hoat dong cis & dau 3’ ciia hé gen c6 lién quan dén viéc bat dau phién
mi va sao chép RNA (Hinh 1.8). Phién ma doi hoi hai yéu 6 trinh tu: 11 nucleotide
& dau 3’ cta hé gen (ving Le) va sy hién dién cta tin hiéu GS xudi dong gan do.
Ngoai ra, hi¢u qua phién ma dugc tang 1én nho sy hién dién cua trinh tu giau U dugc
tim thay ¢ cudi ctua khu vuc dan dat (nucleotide 36-44) (Hinh 1.8, 1.9) [4] [27].
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Hinh 1.9. Vi tri nucleotide trong ving dan dat ctua hé gen 13 quan trong trong
phién ma va sao chép RNA [27].
Céc nucleotide trong khung (phia trén) 1a cac nucleotide rat can thiét cua qua trinh
phién ma. Céc nucleotide trong khung (phia duéi) 13 cac nucleotide can thiét cho qué trinh
sao chép RNA cua RSV.

Pé sao chép RNA, 11 nucleotide dau 3’ cia hé gen 1a dii dé bat dau qua trinh.
Su téng hop déy du chiéu dai RNA phu thude vao sy hién dién bo sung cua nucleotide

16-34, dac bi¢t 1a tin hi€u dong goi trong 34 nucleotide du tién cua hé gen — promoter
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s& bat cdp vao 34 nucleotide nay cta ving Le ¢ dau 3’ (Hinh 1.9). Do d6, 11
nucleotide dau 3° ctia hé gen 1a mot yéu to khdi dau can thiét cho ca qua trinh phién
mi va sao chép RNA. Cac d6t bién cho thdy rang, qua trinh phién mi dic biét phu
thudc vao cac vitri 3, 5, 8,9, 10 va 11 [27]. Su sao chép RNA ciing phu thudc vao
cac vi tri nay, cling nhu cac vi tri 1, 2, 6 va 7 (Hinh 1.9) [28].

Nhu di dé cap phia trén, trinh ty cu thé gitra 24-26 nucleotide dau 3’ ctia hé gen
va antigenome 1a cac yéu t6 promoter bao thi. Trén hé gen va antigenome, 11
nucleotide dau tién chi khac nhau & vi tri s6 4: nhiém vu trong hé gen (4G) 14 wu tién
cho qua trinh phién ma hon sao chép RNA. Trong khi d6 antigenome (4U hodc 4C)
1a nguoc lai, uu tién cho sao chép RNA hon phién ma [28]. Phén tich dot bién cia
promoter antigenome cho thay rang cac dot bién thay thé nucleotide don & vi tri 1-7
ctia promoter anh hudng 1én qué trinh sao chép RNA 13 twong duong nhu d6i véi cac
dot bién trong hé gen [27]. Cac nghién ctru sao chép nho cho thdy 36 nucleotide dau
tién cia antigenome 1 du dé bat dau va tong hop hé gen véi ddy du chiéu dai. Tuy
nhién, hiéu sut ctia qua trinh sao chép duoc ting 1én boi cac nucleotide 37-155 [29].
Do d6, nhitng khac biét nho nay giita hai promoter gop phan tao ra thir bac trong viéc
san xuat RNA cia mRNA, hé gen va antigenome.

Phién ma va sao chép déu duogc bat dau tir mot promoter & ving dan dat (Le)

& dau 3” ctia hé gen (Hinh 1.8). Trong qua trinh phién mé, polymerase c6 thé tao ra
mRNA bang cach phan tng céc tin hiéu GS va GE ¢ hai dau mdi gen. Tin hiéu GS
gitip polymerase bt dau qua trinh tong hgp RNA. Tuong ty vdi cac virus khac, phan
bd sung ciia n6 & dau 5 ciia RNA méi sinh ciing c6 chirc nang, gan mil va methyl
héa. Tin hiéu GE giup polymerase tao dudi polyA va gidi phong mRNA. Sau do
polymerase c6 thé quét hé gen dé dinh vi tin hiéu GS tiép theo va khéi dong lai qua
trinh tong hop mRNA. Mot sd polymerase tach khoi khuon miu tai mdi ving lién
gen, din dén giam s luong phién ma tir ddu 3” dén dau 5° ctia hé gen [27]. Trong qua
trinh sao chép, polymerase bo qua cac trinh ty gen GS khi no6 di chuyén doc theo hé
gen, cho phép no tién dén phan cudi ctia hé gen dé tao ra antigenome RNA. Promoter
ving Tr & dau 3’ clia antigenome sau d6 phat tin hi¢u tong hop hé gen. Kha ning
polymerase bé qua cac tin hiéu gen GS khi no dang tao ra antigenome c6 thé 1a do
RNA sao chép duogc bao boc bang nucleoprotein N khi né dugc tong hop. Vi vy, su
dong goi 1a mot yéu t6 chinh dé phan biét phién ma va sao chép [27], [28].
1.1.4.  Da dang di truyén virus hop bao hé hip

RSV dugc phan loai thanh hai phan nhom RSV-A va RSV-B dya trén su thay
d6i khang nguyén va duya trén chil yéu trinh ty gen G, hai phan nhém nay dugc phan
tach ra tir khoang 350 nam trude [8]. RSV thé hién tinh thoi vu voi nhiéu kiéu gen,
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thuong cung luu hanh véi su thay doi wu thé giira cac nhom RSV-A va RSV-B sau
mot dén hai nam.

Cho dén nay, virus RSV-A da duoc chia thanh 12 kiéu gen (genotype) (GAl-
GA7, SAA1, NA1-2, ON1-2) va virus RSV-B thanh 32 kiéu gen (GB1-5, BA1-14,
SABI1-4, URU1-2, NZB 1-2, BA-CCA, BA-CCB, BA-C, CBB va CBI1) duva trén su
bién ddi cia gen G [3], [14]. Cac co ché thuc day sy uu thé va thay d6i cac kiéu gen
cu thé dén nay vin chua duoc biét rd. Sy thay thé cac kiéu gen 1a da yéu t6 va lién
quan t&i kha ning mién dich cua vat chu, cac giao tiép xa hoi, su di cu cua cac cong
ddng cu thé va cac yéu td virus bao gdm kha ning bién doi hé gen cta ching [5].

Tur cac nghién ctru kéo dai nhiéu nam, RSV-A duong nhu chiém uu thé hon
RSV-B trén toan thé gidi [6]. Piéu ndy duoc gia dinh 1a ¢6 lién quan dén mirc d6 bién
d6i di truyén trong céc kiéu gen cta 2 phan nhom, dic biét 1a trong gen ma héa protein
G. Vi RSV-A biéu hién mirc d6 bién ddi di truyén protein G cao hon so véi RSV-B
[16]. Mtrc @6 mién dich cta cong déng ddi véi cac kiéu gen cu thé cling c6 thé dan
dén su chon loc mién dich va anh hudng dén sy luu hanh kiéu gen uu thé [5].

Pé theo dai lich str lan truyén ctia RSV, mot nghién ctru duoc thyc hién trén
gan 2000 trinh ty hé gen ciia RSV-A va RSV-B tir co s& dif lidu cac virus gdy bénh
(ViPR, https://www.viprbrc.org/) da duoc thyc hién. Két qua cho thay, ty 18 pho bién

ctia cac kiéu gen cho ca RSV-A va RSV-B 1a dic trung theo thoi gian [14]. Pdi voi
RSV-A, kiéu gen c6 thoi gian gay dich bénh dai nhat 1a GAS, nhung kiéu gen nay d
bién mat tir nam 2015. Kiéu gen SAA1, GA7 va GA6 chi phd bién vao nhitng nim
1980 tro vé trudce. Kiéu gen GA1 va GA4 phd bién trude nam 2000, GA3 phd bién
truéc nam 2010, trong khi GA2 phd bién giita nam 2001 va 2014. Ké tir nam 2015,
kiéu gen pho bién duy nhit ctia RSV-A 1a ON1. Pay la kiéu gen dugc tich nhom ra
tir kiéu gen NA1 (Hinh 1.10a). Dbi véi RSV-B, céc kiéu gen chi yéu pho bién ¢ giai
doan dau (nhitng ndm 1970 va 1980) 1a GB1, GB2, GB4 va NZB2, cac kiéu gen
SAB1-4 phé bién trong nhitng nam 1990 dén 2000, cac kiéu gen BA (BA1-BA14)
chiém wu thé nhat trong 20 nam qua, va ké tir nam 2015, kiéu gen pho bién duy nhat
la BA9 (Hinh 1.10b) [14].

Kiéu gen BA lan dau tién duge xac dinh & Buenos Aires vao nam 1999 1a két
qua cua sy sao chép 60 nucleotide & ving HVR ciia gen G. Tir d6 cac kiéu gen BA
d3 nhanh chong phd bién dé chiém uu thé trén toan cau, tiép tuc bi dot bién va thich
nghi thém véi tung vu dich ¢ cac khu vuc dia ly khac nhau [6]. Tuong tu, kiéu gen
RSV-A ONI1 (truéc day duoc phan loai thudc kiéu gen NA1) dugc xac dinh & Canada
vao ndm 2010, c¢6 su sao chép 72 nucleotide & ving HVR thtr hai ctia gen G, dan dén
c6 thém bay vi tri O-glycosyl héa trong protein [3], [8]. Piéu nay gitip cho viéc phan

nhom hai RSV duogc thuan loi vé& mit sinh hoc phan tir. Ca hai kiéu gen mdi nay,
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ching da nhanh chéng tré thanh dang chii yéu dugc luu hanh trén toan thé gidi [10].
Hon nita, cac bién thé trong RSV-A va RSV-B theo thoi gian dudng nhu twong quan
v6i viée cam tng cac khang thé don dong khang G nhan biét cac biéu mo chinh ma
virus 1ay nhiém. Do d6 cho thiy su tién hoa RSV theo hudng mién dich [7].

Phan tich cac ching RSV-B BA trong phong thi nghiém d chi ra rang sy nhan
d6i cac nucleotide trén gen G tac dong dén ca qué trinh gdn mang va sao chép cia
virus, mang lai uu thé hon so véi cac virus khong c6 doan lip. Kiéu gen nay c6 60bp
dugc nhan d6i trong ving HVR thir 2 ctia gen G, khién no6 c¢o chiéu dai tir 312 axit
amin dén 319 axit amin [5]. Phan tich trinh tu kiéu gen BA tir nhiéu dia diém trén thé
giéi chimg minh rang sy thay thé nho axit amin trong ving lap lai cling chiu ap luc
tién hoa [14]. Kiéu gen BA niy c6 thé c6 loi thé trong qué trinh tién héa vi sy lap lai
nay c6 thé thay doi dic tinh khang nguyén cua protein. Didu nay gitip virus trén phan
tmg mién dich cua co thé, tao diéu kién cho sy tai nhiém. Hon nita, su lap lai giup

cho kiéu gen nay duoc lan truyén dén nhiéu noi khac trén thé gidi [5].
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Hinh 1.10. Cay phat sinh chuing loai h¢ gen cua RSV dua trén cac trinh ty trén ViPR

[14].

(a): Cay phat sinh ching loai RSV-A. (b): Cay phat sinh ching loai RSV-B.

Kiéu gen ONI c6 tdc do tién hoa nhanh hon déng ké so véi kiéu gen NAI,
bién thé méi ndi trude d6 ciia RSV-A [10]. Sy tién héa cua ON1 duoc thiic diy bang

cach thay thé axit amin trong ving siéu bién ddi, dugc cho 1a dé chira cac epitope

khang nguyén dé trung hoa cac khang thé [5]. Kiéu gen dd nhanh chong lan truyén

sang cac quoc gia khac nhau chi trong vong 4 nam. Céc cong bo da chi ra rang, trinh

tir cia cac chung ON1 luu hanh gan day khac véi ching ON1 ban dau tir Canada. Tt
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niam 2014, c6 it nhat 3 lineage khac nhau di dugc phén tach trong kiéu gen ON1 luu
hanh trén thé gidi [5]. Mot s6 nghién ciru gan ddy da bat diu mo ta cac dot bién trong
protein G dan dén xuét hién sém cac stop codon va tang thém cac phan nhém nho
trong kiéu gen ON1 va BA [8]. Bén canh d6, phan 16n bao céo déu ghi nhan sy da
dang cac dot bién axit amin ca trong viing HVR 14n cac ving khac ctia kiéu ken ON1
va BA trén toan thé giéi [10].

Phén tich trén gen F va G clia cac chung phan 1ap gan day tir nim 2015-2017
& Hoa Ky cho thay khong chi nhiing thay d6i trong gen G dang tiép tuc xay ra, ma
con ¢6 nhitng thay ddi & cac vi tri khang nguyén da biét trén gen F [30]. Phan tich
gan day vé cac ching phan lap ¢ Kenya d chi ra rang nhitng thay d6i axit amin thich
g ciing dang dugc phat hién trong cac gen khac, bao gdm polymerase cia virus (L)
va M2-1 [31]. Mot nghién ctru gan day tir Lebanon da xac dinh duoc thém hai bién
thé kiéu gen RSV-A 1a LBA1 va LBA2. Nghién ctru ndy ciing da chi ra mot thay doi
1am ting sy khang palivizumab (thudc diéu tri dy phong duy nhat c6 sin trén toan thé
gidi ddi véi RSV) [32].

Trong mdt nghién ctru khac, xay dung cdy gia h¢ RSV dua trén cac trinh tu c6
san trén NCBI, sir dung MEGA?7 va thuat toan Maximum Likelihood, thay thé GTR.
Mo hinh cdy nay da chimg minh rang hé théng phan loai kiéu gen dua trén trinh tyr
gen G thiéu ca su phan biét giita cac kiéu gen ciing nhu sy trung lap giita cac kiéu
gen nay [5]. So sanh muic 46 da dang trong gen G véi toan bd hé gen 1a khong giéng
nhau, dan dén c6 sy mau thuin trong phan loai dya trén chiéu dai hé gen so vdi cac
gen riéng 1¢, dac bi¢t 1a gen G. Do d6, mét danh phap méi, cach phan nhém moi dua
trén phan tich hé gen, hodc toan bd chiéu dai gen G thay vi ving HVR nhu trudc day
1d rang 13 can thiét khi viéc giam sat phan tir RSV ddi véi stic khoe cong dong trd
nén phd bién hon [6].

1.1.5.  Dic diém dich té hoc ciia virus hop bao hé hip
1.1.5.1. S luu hanh virus hop bao hé hdp

Nhiéu nghién ctru di chi ra rang 95% dén sb da trai qua nhiém tring RSV khi
dugc 2 tudi va udc tinh rang 2% nhiig ngudi bi nhiém RSV trong d6 tudi ndy can
phai nhap vién [7]. Theo thong ké, RSV ¢6 dich bénh theo mua rd rang ¢ ca ving 6n
d6i va nhiét d6i, bat dau tir nhig thang cudi hé ¢ ving nhiét d6i va trong nhimng
thang mua dong trén cac ving on déi & mdi ban cau [33]. O Bic ban cau, dinh dich
1a giita thang 11 va thang 3, & Nam ban cau dinh dich la giira thang 6 va thang 9 [34].

Mot danh gia toan dién vé dich bénh do RSV gy ra tir nam 1990 dén nam 2009
cho thidy mirc d6 nguy hiém do RSV gay ra. Tai cac nudc 6n d6i, thoi gian dinh dich
kéo dai hon so véi bénh cam. Mot s6 qudc gia tham chi ¢ dinh dich kéo dai tir cudi

mua thu té1 dau mua xuan [13]. Ngoai ra, & mdt so0 khu vuc, c¢6 cac dinh dich theo
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ntra ndm hodc dién ra quanh nam. Sy thay doi cuc bd niy cho thiy anh hudng cia
moi truong, bao gém dd am, nhiét do va luong mua [18]. Tinh thoi vu cia RSV tai
cac qudc gia va khu vuc khac nhau can phai dugc hiéu 16 dé cung cap thong tin vé
cac hinh thic 1ay truyén va thoi diém phu hop tiém phong vaccine trong twong lai
[35].

O Bac My, nhiém tring RSV thuong sé xuat hién vao thang 10 hodc thang 11,
v6i ty 18 nhidém cao nhat 13 tir thang 1 dén thang 2 va cac trudng hop nhiém RSV cudi
cling xay ra vao mua xuan [9]. Tai Anh, nhiém RSV thuong xay ra tir thang 1 dén
thang 3 va c6 thé thay d6i tir ndm nay qua nam khac. Theo cac bao cio tai Trung
Qudc, mia RSV thuong dién ra tir thang 12 ndm trudc tdi thang 2 ndm sau, tring véi
thoi diém mua déng tai qudc gia nay [16]. Cac bao cdo tir Nam ban cau nhu tai Uc
da chi ra, mia RSV thuong dat dinh vao dau mua dong tai qudc gia nay va kéo dai
tu thang 5 t&1 thang 7 hang nam [36].

Tai Pai Loan, cac nghién cuu da chi ra RSV thuong dat dinh dich tor mua he
(thang 8) t6i giita mua thu (thang 10) trong giai doan truéc nam 2020 [37]. O nhiing
vung khi hau nhiét déi hon (chang han nhu Florida, Hoa Ky, trong giai doan 2012-
2013), c6 xu hudng kéo dai mua nhiém RSV véi sy khoi ddu sém hon, nhimng truong
hop dau tién duogc bao céo vao giira mua he [9]. Myanmar ciing ghi nhan cac truong
hop nhiém RSV tir thing 7 hang nim va dinh dich thudng vao thang 9-thang 10, sau
d6 giam nhanh vao thang 11 va thang 12 [38]. C6 bang ching cho thay c6 su khéc
biét cac miia RSV & ving khi hau nhiét d¢i, diéu ndy dat ra gia thuyét rang ving nhiét
d6i bi nhiém RSV quanh nam. Nhin chung, ty 1& nhap vién do RSV dat dinh khi nhiét
d6 hang ndm & muc thap nhét va lugng mua cao nhat [18]. Piéu nay c6 thé 1a do sy
dong dtc trong nha dan dén téc d6 truyén virus cao hon ¢ cac nudce 6n doi [36], [39].

Mot s6 nghién ctru d chi ra rang, RSV gdy bénh theo chu ky riéng biét ¢ cac
nude xich dao va nhiét doi. O cac nude xich dao Nam My, nhiét 46 va do am lién
quan tryc tiép dén tan sudt nhiém RSV [13]. Tuy nhién, dich RSV khong lién quan
chat ché hodc it chiu anh hudng cua nhiét dg, do am va luong mua khi céc dia diém
nhiét doi trén toan thé gidi dugc so sanh trong mot mua RSV nhét dinh. Hon nita,
trong mot nam cuy thé, thoi diém bung phat RSV thay doi dang ké giira cac khu vuc
nhiét doi [40]. Piéu nay cho thiy rang mic du c6 dich RSV ¢ cac ving nhiét d6i, rat
kho dé dy doan mua bung phat ciia RSV ¢ cac khu vuc nay [33].

1.1.5.2.  Cdc yéu té dnh hudng t6i nhiém RSV

Mot trong nhitng dic diém dang cht y nhat cia RSV 1a kha nang tai nhiém
ciia no [9]. Cac trudng hop nhiém RSV lip di lip lai dd dugce ghi nhan & ca tré nho
va ngudi 10n. Nguoi ta ude tinh rang hon 30% tré em bi tai nhiém RSV trong subt 3

nam theo ddi [5]. Tai nhiém RSV & nguoi 10n khoe manh duoc coi 1 phd bién, vai
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hau hét khong co triéu ching hodc c6 céc triéu chimg nhe & dudng ho hap trén giong
nhu cam lanh [41]. Tinh trang mién dich cua vat chii va cac ching RSV hién dang
lwu hanh duge cho 1a cac yéu té anh hudng dén viée tai nhiém [18].

Trong khi yéu t& nguy co 16n nhét ddi véi nhiém RSV 1a do tudi [42], mot sd
nghién ciru dich té hoc da xac dinh duogc céc yéu td khac co thé lam tang muc do
nghiém trong ctia nhiém RSV. Cac yéu t6 dang cha y nhét 13 méi trudng sdng qua
dong ngudi, tiép xtic v6i khoi (ndu an va thude 13) [43], tré ¢6 bénh mic kém, bénh
tinh bam sinh [44], me mac bénh hen suyén, tinh trang kinh té thép hon binh quan
dau ngudi cua khu v séng [45], mic cac bénh man tinh, tré sinh non, ¢6 anh chi em
16n hon & cung hodc tiém chiung cham cho tré so sinh cé nguy co nhdp vién cao hon
dang ké [42]. O cac nudc phat trién, tré em du dugc xem 1a khoé manh ciing bi nhiém
tring cap tinh duong ho hap dudi, voi nhitng tré so sinh bi bénh di kém thi c6 nguy
co cang cao [45].

Nguoi cao tudi dé bi nhiém RSV hon do phan tmg mién dich bi suy giam. Diéu
tuong tu ciing xay ra & ngudi nhan ghép tang, mic du cd co ché khac nhau [46]. No6i
cach khac, nhitng nguoi c6 hé thong mién dich bi e ché, dic biét 13 chirc ning mién
dich cta té bao trung gian Th1 bi trc ché, c6 nguy co cao mac bénh va tir vong lién
quan dén nhiém tring RSV [9].

1.1.5.3. Twong tac RSV va tac nhan khac

Nhiém Enterovirus dat cuc dai vao mua hé & cac vung 6n d6i, trong khi nhiém
virus cim, RSV va nhiém metapneumovirus ¢ ngudi (1MPV) ¢6 ty 1é cao nhét trong
nhimng thang mua dong [9]. Cac bao cao dich t& hoc gan day da goi y rang co thé co
cac tuong tac virus hoc nhu canh tranh giira nhiém cim va nhiém RSV di anh hudéng
t6i thoi gian dich hang nim cua hai loai virus nay [46]. Vi du nhu & Uc giai doan
2009-2015, mua RSV trung véi mua mua va mua dong, cham hon mua cua virus caim
3 tudn [47]. O cép dd toan cau, sy khai dau cua dai dich cam HIN1pdm nam 2009
d3 lam tri hodn st khoi phat miia RSV trung binh tir 0,58 thang dén 2,5 thang [48].

Nhiéu nghién ciru khac nhau trén thé gi6i da chi ra sy dong nhiém nhiéu tac
nhan trong cic mau bénh pham hé hap. Cac vi du dong nhiém bao gdm dong nhiém
RSV-ciim va déng nhiém RSV-hMPV [49], [50], dong nhiém RSV véi cac loai vi
khuan ho hap khéac [51]. Cho dén nay, cac nghién ctru vé sy dong nhiém giira RSV
va cac virus/vi khuan khac chi tap trung tai mot ) quéc gia. Khu vuc nhu Chau A,
Chau Phi c4c nghién ctru nay van chua dugc thyc hién nhiéu, két qua ciing chi trong
mot vai ndm ma chua duoc tong hop nghién ciru mot cach day du [46].

Ttr nam 2020 t6i nay, sy dién bién phuec tap cua dich bénh do virus SARS-CoV-
2 gay ra khong chi dan téi cudc khing hoang y té trén toan thé gidi ma con tac dong

to 16n t6i sy luu hanh hanh bién ddi ciia cac tac nhan ho hip khac trong d6 c6 RSV.
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S6 ca nhap vién do nhiém tring dudng ho hip o tré dudi 2 tudi va cac trudng hop
nhiém RSV, nhiém ciim & New Zealand giam dang ké [52]. Dich bénh COVID-19
khién s6 ca nhap vién do RSV & My giam con 0,03% tir thang 12/2020 dén thang
3/2021 va lam chdm mua dich RSV tir thang 4 dén thang 10 ndm 2021 [53]. Theo
nghién ctu cua Thongpan va cdng sw nam 2021, dinh dich RSV tai Théi Lan nam
2020 bi cham hon 2 thang so voi moi ndm [54]. Tuy nhién bdo cdo tai Pai Loan lai
ghi nhan xu huéng khac. Tir nam 2010-2019, ty I¢ duong tinh RSV chi dat dudi 5%
nhung lai ting dang ké 1én 33,2% vao nam 2020 va trd thanh loai virus Iuu hanh cha
dao tai ving dao nay [11]. Bén canh do, viéc thay d6i chu ky luu hanh caa virus va
mot quan thé vat cha it mién dich do thoi gian nhiém bénh di 1au tao co hdi cho RSV
quay trd lai va c6 nhitng bién doi khac véi nhimg gi da duoc nghién ctru trude d6
[55].

1.2. Céc k§y thuit chin doan virus hop bao hé hip trong phong thi nghi¢ém

1.2.1. Phwong phdp khuéch dai axit nucleic

Mot loat cac cong trinh nghién ciru da sir dung phuong phap khuéch dai axit
nucleic dé phat hién RSV-A va RSV-B tir bénh pham ho hap trong phong thi nghiém
[25]. Cac phuwong phép c6 thé st dung cac cong nghé dua trén PCR (Polymerase
Chain Reaction) hodc cac phuong phap khac nhu RT-LAMP (Reverse Transcriptase
loop-mediated isothermal amplificaction) [56]. Trong d6, cac phuong phap chan doan
dua trén PCR nhu RT-PCR (Reverse Transcription Polymerase Chain Reaction),
realtime RT-PCR hoic multiplex RT-PCR dugc sir dung & nhiéu phong xét nghiém.
Vi viée st dung cac cap mdi dic hiéu (RT-PCR, multiplex RT-PCR) va probe phu
hop (realtime RT-PCR) ¢6 thé x4c dinh dugc su c¢6 mit ciia tac nhan gdy bénh RSV
trong mau bénh pham [27].

Céc gen M va gen N ¢ ca hai phan nhém RSV-A va RSV-B thuong dugc st
dung 12 gen dich trong cac nghién ctru chan doan vé RSV bang cac phuong phap dua
trén PCR [22], [56]. Phuong phap nay hién nay dugc st dung pho bién nhat trong cac
nghién ctru phat hién sy c6 mat cua virus RSV tai cac don vi nghién cttu cling nhu
trong cac phong xét nghi¢m cua bénh vién. Dac biét, realtime RT-PCR sur dung céac
cdp mdi va probe dic hiéu dang duoc coi nhu tiéu chuan mai trong chan doan céc tac
nhan lay bénh. Phuong phap nay dan duoc st dung thay thé cho phuong phap phan
1ap trudc day do tiét kiém thoi gian, d6 nhay va do dic hiéu cao gap nhiéu lan [57].

V&i RT-LAMP (phuong phap khuéch dai dang nhiét qua trung gian mach
vong) 1a mot phuong phap khuéch dai axit nucleic nhanh va nhay dugc thuc hién
trong diéu kién dang nhiét, yéu cau thiét bi it phtc tap hon PCR. Phuong phap nay
c6 thé mang lai két qua trong thoi gian ngan va c6 thé dugc str dung dé phat hién

nhiéu loai virus, vi khuan. Tuy nhién, cong ngh¢ nay c6 thé anh huong dén tinh dac
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hi€u cua xét nghiém do su khuéch dai theo cép s6 nhan ctia moi dimers. Trong mdt
) truong hop, cac san ph'fim LAMP khong dic hiéu duge tao ra dan téi hién tugng
duong tinh gia [56]. Do vay, phuong phap nay chi mang tinh sang loc ma khong dugc
dung dé chan doan.

1.2.2. Phwong phdp mién dich

Céac xét nghiém mién dich ctia RSV thyc hién chu yéu nham muc dich nghién
ctru va hd trg diéu tri, it duoc dung dé phat hién truc tiép giai doan cép tinh ctia bénh
[58]. Nhimng phuong phap thuong dugc st dung nhu khang thé huynh quang truc tiép
(DFA), khang thé huynh quang gian tiép (IFA), ELISA,... DFA va IFA duoc thyc hién
v6i s6 lugng té bao biéu mo bénh phdm miii/hong phai du 16n dé xét nghiém. Miu
bénh pham ma khong du sb luong té bao hodc ngudn goc tir cac vi tri khic trong
duong ho hip khong phu hop voi loai xét nghiém nay [59]. Phuong phap ELISA st
dung mau bénh pham mau dé phat hién sy c6 mit ciia khang thé/khang nguyén khang
RSV. ELISA ciing nhu cac xét nghi¢m huyét thanh hoc khac cia RSV da duogc thuc
hién tir kha sém, ddu nhitng ndm 1990 [60].

Cho t6i nay, rat nhiéu cac kit xét nghiém thwong mai huyét thanh/mién dich
danh cho RSV da dugc ra doi va su dung rong rai [58]. Cac nghién curu trong phong
thi nghiém chi mang tinh chét nghién ciru sau hon, cai tién quy trinh, tim cach nang
cao hiéu qua phan tmg. Viéc st dung ELISA hd tro chan doan diéu tri phat hién sém
khang thé ciing dugc ap dung trong nhiéu don vi diéu tri. Cac khang thé phat hién
ctia cac phuong phap mién dich nay 1a IgA, IgM, IgG khang protein F hodc N [61].

1.2.3. Phwong phap phén lap

Trude day, cac phuwong phap nudi cdy phan lap duoc xem 13 tiéu chuan vang
dé chan doan cac tac nhan giy bénh gdm ca virus hop bao hd hip [9]. Mot sb céac
dong té bao da dugc str dung trong phéan 1ap RSV nhu té bao Hep-2, SIAT [62], A549,
RD, MDCK [37], RhMK va cac dong té bao khac nhw BEAS-2B [63]. Tuy nhién hién
nay phuong phap phan 1ap chi dung nghién ctru do d6 nhay thap, tén kém thoi gian
va cong suc.

Pic diém cua RSV khi nhén 1én trén té bao cam thy 1a tao thanh hop bao 16n,
khong gay ra hinh anh huy hoai té bao (CPE) dién hinh dé quan sat dugc nhu cac
virus hd hap khac nhu virus ciim, virus adeno...[17]. Ngoai ra, thoi gian giy nhiém
trén té bao cling dai, tir 7-14 ngay. Nhiéu nghién ctru da ching minh rang, cic miu
1am sang duong tinh véi RSV ¢6 nong do tai lugng virus cao trong phan tmg realtime
RT-PCR c6 ty 1¢ thanh cong thap trong qua trinh phan lap. Diéu nay 1 do ban chat
khong 6n dinh va khong bén viing cua chinh cac hat RSV [9]. Bén canh do, phan lap
virus con doi hoi trang thiét bi kinh hién vi dién tir truyén qua dé chup lai cac hinh

anh nhan 1én cta virus trong té bao chi lam minh chtng cho qua trinh phan 1ap thanh



28

cong. Thoi gian gan day, viée sir dung cac k¥ thuat phat hién RSV duya trén nudi cay
trong cac phong xét nghiém trong bénh vién va cac co s¢ nghién ctru da giam dang
ké, viéc sir dung cac xét nghiém sinh hoc phan tir di tang 1én [41]. Do vdy, phéan lap
virus chi ¢6 ¥ nghia quan trong trong cac nghién ciru, con chan doan va diéu tri da c6
cac phuong phap khac véi do nhay va do dic hiéu cao hon, chang han nhu realtime
RT-PCR va multi RT-PCR.

1.2.4. Phwong phap gidi trinh tw gen

Giai trinh ty gen, dac biét la giai trinh tu gen thé hé méi (Next Generation
Sequencing - NGS) hodc gidi trinh tu toan bd hé¢ gen (Whole genome sequencing -
WGS) 1a mét trong nhing phuong phap hién dai nhat hién nay duoc ding trong chan
doan [9]. Van dé 16n nhit trong phuong phap nay 1a trinh tu hé gen RNA ctua RSV
hoic trinh tir hé gen RNA/DNA cuia bat ky mam bénh nao khac ¢ nhitng doan dugc
giai trinh tu nhiéu hon han phan con lai [64]. Ngoai ra, tai lugng virus trong cac miu
bénh pham 1am sang phai du 16n méi thyc hién duge phuong phap nay [26].

Déi v6i cac tac nhan ho hap khac khong phai RSV, giai trinh ty gen ¢6 d6 nhay
thay doi so v&i cac xét nghiém RT-PCR/realtime RT-PCR [4]. Trong tuong lai, giai
trinh tu gen va dac biét 1a giai trinh tu toan bd h¢ gen virus s€ dong vai tro ngady cang
tang trong vi€c xac dinh tac nhan gay bénh va sy da dang cua ching trong cac truong
hop dic biét. Véi RSV, vai tro cua phuong phap nay bao gém xac dinh sy ¢6 mat
cling nhu da dang trong qua trinh tién hoéa cia RSV, cac mé hinh 13y truyén cta bénh
trong cong dong [65]. Bén canh vai tro chan doan, NGS cic mau chira RSV di giup
xac dinh ty 1¢ dot bién gitrta hai nhom RSV-A va RSV-B ciling nhu mo hinh luu hanh
toan ciu cta cac phan nhém nay [11].

Céc phuong phap chan doan RSV trong phong thi nghiém dugc tong hop tom
tat trong Bang 1.1 .

Bang 1.1. Cac phuong phap chan doan RSV trong phong thi nghiém

Phuong Khuéch dai Mién dich Phianldp | Giii trinh tu

phap axit nucleic gen

Thoi gian | 2-3 gio ~1 gio 7-14 ngay 2-3 ngay

thuc hién

Uudiém |- PO nhay rat | - Nhanh -Dic hiéu cao | - DO dic hiéu
cao - C6 thé danh cao
- Dung phén | gid mic do day - Tim hiéu sau
tich nhiéu d cia mau duoc cac dac

tinh sinh hoc
phan to cua
Virus

Nhugc - Trang thiét bi + Do nhay han | - ’ D0 nhay | - Trang thiét bi
diém ky thuat cao ché thap ky thuat cao
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- Nguoi thuc
hién c6 trinh do
- Chi phi cao

- Do1 hoi nguoi
thuc hién co
chuyén mon

- Thoi gian
thuc hién dai
- Dboi  hoi
trang thiét bi
phong thi
nghiém

- Nguoi thuc
hién co6 trinh
do

- Chi phi cao

Luuy

- Puoc xem
nhu tiéu chuin
vang trong
chan doan hién
gio

- Co thé rat

- Dung két hop
bd sung vai cac
phuong  phap
khac trong
chan doan diéu
tri.

- Puoc xem la
tiéu chuan
vang  trong
chan doan
trudc day

- Chu yéu dung
trong nghién
cru va phat
trién du phong

nhay trong viéc
phat hién virus
& ndng do thap
khong dang ké
vé mit lam
sang

1.3. Tinh hinh nghién ciru virus hop bao hd hap hién nay trén thé giéi va Viét
Nam
1.3.1. Tinh hinh nghién civu virus hop bao hé hép trén thé gidi

Mot trong nhiing van dé dugc nghién ctru nhidu nhat vé RSV hién nay 1a ganh
ning bénh tat do virus ndy giy ra. Theo udc tinh cic nghién ctru tir nim 2001 dén
2021 tai hon 20 quéc gia, ganh ning bénh tat do RSV gay ra trung binh 14 hon 17.000
Bang Anh cho mot dot diéu tri ndi trii voi bénh nhan trén 60 tudi. O nhoém tudi cang
gia, chi phi tiép tuc tang 1én theo do tudi ctia ngudi bénh [66]. Chi phi quan 1y va diéu
tri cho cac bénh kém theo hay bién chimg do nhiém RSV ¢ nhém ngudi 16n tudi ciing
dua ra con sb cao hon dang ké so v&i nhom tudi tré em [67]. Mot nghién ctru vé ganh
ning bénh tat lién quan dén RSV & 72 quéc gia GAVI (Lién minh toan cau vé vaccine
va tiém chung) da udc tinh c6 khoang 20,8 triéu trudng hop nhiém RSV 1,8 triéu ca
nhap vién khién 40.000 ca tir vong mdi nam véi chi phi diéu tri 1én t6i 611 triéu do la
M¥ [68]. Nghién ctru khac trén nhom tré dudi 5 tudi tai cac qudc gia chau Au da dua
ra con sO 57%-72% sd trudng hop nhap vién vi viém dudng ho hap 1a do RSV [69].
Khi xem xét ty 18 tr vong do RSV trén nhom dudi 5 tudi tai cac qudc gia thu nhap
thap lai cao hon han cac qudc gia thu nhap cao ca vé s luong ca tir vong ciing nhur
ty 18 tir vong/sd nhap vién [67].

Nhin chung, ty 1¢ mic bénh do nhim RSV & nguoi trudng thanh bi viém
dudng ho hap 1a 28,4/1000 ngudi mdi nim & cac nude phat trién. Trudng hop c6 bénh
di kém thi ty 1¢ nay s€ tang lén 1a 37,6/1000 ngudi. Khong c6 nghién clru nao duogc

thuc hién tai cac qudc gia dang phat trién trén nhém ngudi trudng thanh tir nam 1996-
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2020 [44]. RSV la mot trong nhitng nguyén nhan chinh gay h¢i chung cam (ILI) &
nhom nguoi tir 65 tudi trd 18n trén toan thé gidi [70], va dugc cong nhan 1a nguyén
nhan gdy bénh va tir vong dang ké & ngudi cao tudi tir nhitng nam 1980 [9]. Trong
nhitng nghién ctru gan ddy, RSV 1a nguyén nhan gay ILI 16n thit ba ¢ nguoi cao tudi,
bén canh nhiém enterovirus va virus cam [70].

Céc nghién ctru vé RSV trén tré em lai duogc thuc hién tuong ddi nhiéu, dic
biét 1a tré dudi 2 tudi. Hon 80% tré em bi viém duong hd hap dudi co lién quan dén
RSV [69]. Hon mot nira s ca tir vong do nhiém tring ho hép tai bénh vién la do RSV
dugc uéc tinh di xay ra ¢ tré dudi 6 thang tudi [71]. Piéu nay dan dén sé luong céc
nghién ctru vé su luu hanh va ty 16 mac bénh cia RSV trén toan thé gidi danh cho tré
em, dic biét 1a nhom tré bi viém duong ho hap 1a twong dbi 16n [72].

T6 chuc Y té thé gidi (WHO), Trung tim kiém soat bénh tat Chau Au (ECDC)
va Hoa Ky (US-CDC) da thyc hién viéc giam sat RSV cung v6i chuong trinh gidm
sat cam cta ho [73], [74]. Piéu nay d3 gitp cho tinh hinh nghién ctru RSV tai cac
nude phat trién néi chung duoc lién tuc, mang tinh hé thong va danh gia tuong dbi
day du vé tinh trang bénh. Tuy nhién lai cac qudc gia dang phat trién, viéc giam sat
va nghién ctu RSV chi dugc thuc hi¢n mang tinh nho 1€, roi rac va thiéu hé théng
giam sat lién tyc. Do d6, s6 liéu dua ra thiéu tinh dong bd va nhéat quan [65]. Day
cling 14 khu vuc ¢6 sb lugng nhiém RSV cao, dién ra quanh nim nhung s6 luong mau
thu thap lai it hon rat nhiéu so véi cac nudc phat trién [75]. Pidu ndy tao ra sy chénh
léch rat 16n trong nghién ciru RSV hién nay.

Pic diém sinh hoc phan tir, tién hoa ctia RSV dé phuc vu viéc nghién ctru va
phat trién vaccine ciing 1a mét linh vuc duge nhiéu nha khoa hoc quan tam [46]. Du
c6 ganh nang bénh tat 16n, ty 1¢ nhiém bénh cao trén tré em va nguoi l1on tudi nhung
hién nay chua c6 loai vaccine nao phong ngira RSV dugc luu hanh trén thi truong
[68]. Cac loai vaccine chu yéu dang ¢ giai doan thir nghiém 1am sang. Cac nhom ddi
tugng nguy co cao la d6i twong dé phat trién vaccine nhu tré nho dudi 2 tudi, phy nit
mang thai, nguoi trén 60 tudi [55].

Céc nghién ciru vé sinh hoc phéan tir cia RSV tap trung chu yéu trén gen G
(nghién ctru dich t& hoc phén tir, tién hoa) hodc gen F (nghién ctru phat trién vaccine,
khang thé don dong) [46]. Pic biét, ving HVR ctia gen G 1a dugc nghién ciru nhiéu
nhat [72]. Trong sd 78 nghién ciru vé di truyén caa RSV tir nam 2015-2020, chi co
22% s6 nghién ctru dugc thuc hién ¢ cac qudc gia c¢6 thu nhap thip va trung binh, 9%
cac nghién ctru giai trinh ty hé gen RSV. Trong sb cac nghién ciru giai trinh tu cac
gen don 1¢, gen G (chi yéu 1a ving HVR) chiém 65/71 nghién ctru, gen F va gen SH
chi chiém 1an lugt 22 va 2 nghién ctru [72]. S6 lugng cac nghién ctru giai trinh ty hé

gen ciing rat it, hiu hét mau bénh pham duoc thu thap tir cac qudc gia phat trién, c6
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thu nhap cao [66]. Trong khi cic nudc c6 ganh ning bénh tit cao, ty 1& nhiém bénh
16n lai tap trung & cac qudc gia thu nhap thap va trung binh, mau bénh pham thu thap
tai ddy lai rat it va khong mang tinh dai dién, chi chiém 14,8% [72].

Mot van dé nita ciing duoc quan tdm hién nay 14 viéc phan loai cac kiéu gen
cua RSV dya trén doan HVR cua gen G la chua déy du, d& bi 16i va thiéu chinh xac.
Do d6 mot quy trinh phan loai méi da duoc dé xuat dwa trén chiéu dai cia gen G va
mdi tuong tac ciia gen G vdi cac gen khac [10]. Didu ndy c6 nghia 1, viéc giai trinh
tu h¢ gen RSV 1a mdt thyc tién trong nghién ctu RSV thoi gian tdi. Bén canh do, mbi
tuong tac cia RSV va cic cin nguyén ho hap khac ciing 1a mot huéng nghién ctru
khong méi nhung lai dugce nhiéu chi ¥ thoi gian gan day. Pic biét trong va sau dai
dich Covid-19, sy anh hudéng ctia virus SARS-CoV-2 t6i su luu hanh va dap ing mién
dich cia RSV noi riéng va cac virus ho hap khac néi chung dang rat duoc nghién ciru
[76]. SARS-CoV-2 khong chi lam anh hudng, lii thoi diém dinh dich hang nim ma
tai nhiéu qubc gia, virus ndy con lam sé lugng ca mic cam va RSV giam con bang
khong [52], [77], [78]. Chinh vi vay, mdi tuong tac va anh hudng ciia SARS-CoV-2
vdi RSV trong dai dich va sau nay ca vé dic diém dich t& hoc va sinh hoc phan tu 1a
van dé dang rat duoc nhiéu nha khoa hoc thyuc hién phan tich va danh gia.

1.3.2. Tinh hinh nghién ctvu virus hop bao hé hép 6 Viét Nam

Céc nghién cuu vé RSV & Viét Nam duoc thue hién chu yéu trong giai doan
2009-2012 va tap trung & mién Trung va mién Nam. Cac nghién ctru chu yéu dua ra
ty 16 nhiém RSV, luu hanh theo mua va dong nhiém/twong tic vdi cac tac nhan hod
hap khac [46]. Theo mot s6 nghién ctru tai Viét Nam tir nim 2010 dén 2015 cho thay,
ty 18 nhiém RSV & cac tré dudi 5 tudi bi nhiém tring ho hip cap tinh ning tir 35%-
48% [49], [79]. Ngoai ra, sy Iuu hanh cia RSV dugc ghi nhan thuong vao céac thang
mua thu-dong cudi nam, khi nhiét do giam thap ¢ mién Béc. Ty 1& nhidém bat dau ting
cao trén 20% tir thang 8-9, dat dinh vao thang 10-11 rdi giam dan vao thang 1 nim
sau d6 [49], [50], [79]. Cac tinh khu vyc mién Trung va mién Nam c6 sy khac biét
v6i mién Béc, s ca nhiém RSV dugc ghi nhan ting cao nhét tir thang 7 dén thang 9,
khi ma thoi tiét nong nhét va kho nhat [80], [81], [82].

Bén canh d6, su luu hanh cta cac phan nhom RSV cling dugc phan tich theo
cac ndm dé tim ra nhém vu thé. Hai phan nhém RSV-A va RSV-B luu hanh dong thoi
v&i nhau trong cac nghién ctru dugc thuc hién trude day ¢ Viét Nam va RSV-A duong
nhu 13 wu thé hon RSV-B trong cac mua 2010 [81], 2010-2012 [80]. Tuy nhién, cac
nghién ctru chi dién ra trong 1 dén 2 nam, duogc thuc hién cach day da lau va chi ¢
mot vai tinh mién Trung, mién Nam.

Ngoai ra, mot s6 nghién ctru cling dua ra ty 1¢ ddng nhiém nhét dinh gitta RSV
va nhiing virus ho hép khac nhu cim, adeno, 4 cam 1, 2, 3, hMPV, Rhino... [49],
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[79], [83] hay cac vi khuan ho hap khac [51], [84]. Cac dong nhiém nay 12 d6ng nhiém
bac 2 hoac bac 3. Du vay, trong cac nghién ctru nay RSV chi 1a mét trong céc can
nguyén giy viém duong ho hap cap tinh ning trén cac bénh nhan nam vién [49], [83].
Méi tuong tac clia cac tac nhan ndy chua dugc phan tich k§ va vai trd gdy bénh ho
hap chinh 14 cta tic nhan nao ciing chua duoc 1am rd. Do d6, cac két qua nay chi
danh gia duoc sy luu hanh ctiia RSV va cac virus hd hap khac tai thoi diém nghién
clru.

Cho t6i nay, nghién ctru vé dic diém sinh hoc phan tir cia RSV c¢6 rat it. Hai
nghién ctru dugc thuc hién tai thanh phé H6 Chi Minh nam 2009-2010 va 2010-2011
da chi ra kiéu gen luu hanh tai thoi diém do6 chii yéu 1a RSV-A GA2 va NA1, RSV-B
BA9 [85], [86]. B4o cao dau tién cta Viét Nam ghi nhan kiéu gen RSV-A ON1 duogc
phat hién trén nhém mau thu thap tai Nha Trang giai doan 2010-2012. DAy ciing 1a
nghién ciru duy nhét cho t6i nay di sdu phén tich tién héa phan tir cia RSV tai Viét
Nam [87]. Mot nghién ctru khac léy mau dai dién tai 5 tinh trén ca ba mién Béc Trung
Nam tir ndm 2012 t6i dau nam 2016 ciing dua ra két qua tuong tw v6i su luu hanh wu
thé cua kiéu gen RSV-A ON1 va RSV-B BA9 [83]. Ba trén bon nghién ciru nay chi
giai trinh ty ving HVR cua gen G dé phan tich. Chi ¢c6 mot nghién ciru dau tién giai
trinh tiy hé gen nhung lai trén nhém mau thu thap tr nhitng nam trudc 2010, thoi diém
ma kiéu gen luu hanh rat khac so voi hién tai. Hau hét cic nghién ciru déu chi dimg
lai & xay cay phat sinh gia hé, xac dinh kiéu gen luu hanh ma it cdc phan tich vé thay
ddi axit amin, téc do6 tién hoa hay cac dac diém sinh hoc phan tir khac.

T thuc trang nay cho thay, nghién ctru vé RSV & Viét Nam khong nhiéu, cha
yéu dugc thuc hién cach day hon 10 nim va tap trung vio ty 1& nhiém bénh ma it
phan tich ddc tinh di truyén hay tién héa cua virus. Tinh dén thoi diém hién tai, chua
¢6 bao cdo ndo vé ganh ning bénh tat ciing nhur anh hudng cua cia dai dich COVID-
19 t6i RSV [46]. Mic du 1a cin nguyén hang dau giy viém dudng ho hip cép tinh ¢
tré nho nhung lai it dugc quan tm nghién ctru. Hé thong giam sat RSV thuong xuyén
cling chua dugc xay dung. Cac cong trinh nghién ctru tir trude téi nay mang tinh nho
1¢ va tai chd. Chinh vi vay, rat cAn c6 nhiing nghién ciru dé thu hep khoang trong

trong nghién ciru vé RSV hién nay ¢ Viét Nam.
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Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Péi twong nghién ctru 13 cac mAu bénh pham ho hap (dich hong va dich ty hau)
tir bénh nhan nhi d duoc chan doan viém dudng ho hap cép tinh ning theo dinh nghia
ca bénh cta T6 chirc Y té thé gidi vé Viém dudng ho hap cap tinh nang (Severe Acute
Respiratory Infection - SARI) [88].

Céc trudong hop ¢ nhimng biéu hién sau duoc dinh nghia 13 viém dudong ho hap
cap tinh ning: Sét trén 38°C, Ho, Khoi phat trong vong 10 ngay va Cé yéu cau nhap
vién. Cac mau bénh pham ho hap dugc lay tir cac bénh nhan nay s& dugc dua vao
nghién curu dya trén céc ti€u chuan lya chon va tiéu chuan loai trir nhu sau:

Tiéu chuan lya chon mau: Cac mau bénh phiam ho hip lay dung k¥ thuat trén
bénh nhan SARI nhi tai Bénh vién Nhi Trung wong va Bénh vién Pa khoa tinh Quang
Ninh; Phiéu diéu tra ca bénh va phiéu yéu ciu xét nghiém c6 chit ky ctia nhan vién y
té; Phiéu chép thuan léy mau cta cha me hodc nguoi giam hd bénh nhan nhi. Cac
mau dam bao du nhiing tiéu chuan nay s& duoc tién hanh xét nghiém.

Tiéu chuan loai trir mau: Cac mau bénh pham ho hip bi tran d6 trong qua trinh
ldy mAu, van chuyén; Cac mau bi thiéu thé tich so v&i quy dinh; Que 1dy mAu bj thiéu
hodc thira so véi quy dinh; Cac mau thiéu thong tin/khong khép thong tin trén dng
dung mau va phiéu diéu tra, thiéu phiéu diéu tra ca bénh s& bi loai khoi nghién ciru.

Tong cong cd 1563 mau bénh pham ho hap duoc thu thap c6 kém theo phiéu
diéu tra ca bénh va phiéu yéu cau xét nghiém cua bac si. Cha me hoac ngudi gidm ho
ctia bénh nhan duogc giai thich rd muc dich cta viéc ldy mau, théng tin bénh nhan
tham gia nghién ctru, ¢ chit ky chap thuan cho viéc lay mau bénh pham ho hap. Viéc
lua chon mau va thu thap thong tin dich t& theo Hudng dan giam sat SARI ban hanh
theo Quyét dinh s6 1271/QD-BYT ngay 03/4/2017 [89].

2.2. Thoi gian, dia diém nghién ciru
2.2.1. Thoi gian nghién ciru

Tur thang 1 ndm 2017 dén thang 12 ndm 2020 cac mau bénh pham ho hap duoc

thu thap tai hai bénh vién va giri mau hang tuan dén phong thi nghiém.
2.2.2. Pja diém nghién ciru

Céc miu bénh pham ho hap dugc thu thap tir hai diém giam sat & mién Bac la
Bénh vién Nhi Trung wong (thanh phd Ha Noi) va Bénh vién Pa khoa tinh Quéang
Ninh (tinh Quang Ninh).

Céac miu ndy sau d6 duoc van chuyén téi Phong thi nghiém Ctim — Khoa Virus
— Vién V¢ sinh dich t& Trung wong d¢ tién hanh chan doan xac dinh RSV va cac phan
tich khac.
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2.3. Pao dirc trong nghién ctiru

Nghién ctru dugc thuc hién dya trén ké hoach va y dic cia Quyét dinh sd
4608/QP-BYT ngay 11 thang 10 ndm 2017 ctia Bo Y té vé viéc ban hanh “Ké hoach
giam sat trong diém hoi chimg cm, nhiém tring dudng ho hip cap tinh ning va bénh
tay chan mi¢ng tai Viét Nam giai doan 2017-2020” (Phu luc 1).
2.4. So' d6 thi nghi¢m

Céc budc thyc hién cia nghién ctiru dugc thé hién nhu Hinh 2.1.

| Thu thip méu bénh phém ho hép (dich hong va dich ty hiu) — 1563 mAu |

| Van chuyén bénh phém 16 phong thi nghiém |

l

[ Xac dinh sy c6 mat cia RSV trong bénh phém ho hép ~ 1563 miu ]

|

| Phan nhém RSV-A va RSV-B - 438 miu |

e

Muc tiéu 1: Xac dinh dic diém lwu hanh ciia RSV Muyc tiéu 2: Dgc diém sinh hoc phén tir ciia RSV
(Phan tich cac két qua theo nhom tudi, gidi tinh, thoi gian Lya chon mau bgnh pham dwong tinh RSV tién hanh phén 1p virus
va phan nhom RSV) — 1563 mAu trén dong t€ béAO/ Hep-2 - 112 mau
Kiém tra dinh ky va tién hanh thu ching phan lap,
81 bénh { kiém tra két qua phan 13p — 25 ching
pham ho hap

25 ching

[ Giai trinh tu toan b genome RSV bang NGS - 106 mau J

| Phén tich két qu NGS, xéc dinh trinh ty nucleotide ciia genome — 106 miu |

!

[ Xéc dinh vi trf cc gen trong genome, thay ddi axit amin — 106 mau ]

!

[ Xéy cdy phét sinh hé gia hé gen G ciia hai nhém RSV, xéc dinh kiéu gen, toc d6 tién hoa — 106 mau ]

Hinh 2.1. So db chi tiét cac budc tién hanh nghién ciru

2.5. Cac thiét bi, dung cu va héa chit dung trong nghién ciru

Céac may moc, thiét bi va hoa chat dung trong nghién ctru nay thudc sy quan
1y va st dung ctia Vién Vé sinh dich té Trung wong.

Céc thiét bi st dung chinh bao gdm: Tu déng -80°C (Sanyo, Nhat Ban); ta
dong -20°C (Sanyo, Nhat Ban); tu mat (Sanyo, Nhat Ban); may ly tdm lanh 5430R
(Eppendorf, Burc), ti an toan sinh hoc cép IT (Airtech, Nhat Ban); may lic vortex IKA
MS3 Digital (IKA, Btic); may Spindown MyFuge mini (Benchmark Scientific, M¥);
may realtime PCR ABI 7500 fast (Thermo Fisher Scientific, My); may realtime
CFX96 Touch 96-well (Bio-Rad, My); M4y MiniAmp PCR thermal cycler (Thermo
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Fisher Scientific, My); may di¢n di (Bio-Rad, M¥); may soi gel va chup anh dién di
UVP BioDoc-It2 (Analytik Jena, Ptic); ti 4m COs (Thermo Fisher Scientific, M¥);
may block nhiét (Eppendorf, Piic); kinh hién vi soi ngugc (Olympus, Nhat Ban); kinh
hién vi quang hoc dién tir truyén qua JEM 1010 (Transmission Electron Microscopy
— TEM) (Jeol, Nhat Ban); may do huynh quang Qubit 3.0 Fluorometer (Thermo
Fisher Scientific, My); may giai trinh tuy gen [llumina Miseq (Illumina, My).

Céc dung cu thi nghiém dugc st dung bao gém: tube moi trudng van chuyén
kém que ngody hong/ty hidu (Copan, M¥); micropipette don kénh va da kénh
(Eppendorf, Ptic); ng eppendorf tach chiét miu va lam thi nghiém cac thé tich 1,5ml
va 2,0ml (Biologix, M¥); strip 8 ng PCR (Thermo Fisher Scientific, M¥); ong dung
cho may do Qubit (Thermo Fisher Scientific, My); gid tir tube 0,2ml (Thermo Fisher
Scientific, M¥); dau con co loc cac loai (Corning, My); phién nuoi céy té bao 12 giéng
(Corning, M¥); chai nuéi ciy té bao (Corning, M¥); gidy parafilm, gidy tham. ..

Hoa chat sir dung trong luan 4n gom: Kit tach chiét QlAamp Viral RNA Mini
Kit (Qiagen, Pirc), sinh pham realtime SuperScript III Platinum One-Step gRT-PCR
(Invitrogen, M¥); sinh pham realtime AgPath-ID One-Step RT-PCR kit (Life
Technology, M¥); kit tong hop ¢cDNA SuperScript IV VILO ¢cDNA Synthesis Kit
(Invitrogen, M¥); sinh pham PCR khuéch dai hé gen virus Platinum SuperFi II Green
PCR Master Mix (Thermo Fisher Scientific, My); tinh sach san phém PCR ExoSAP-
IT PCR Cleanup Reagent (Thermo Fisher Scientific, My); hoa chat do ndng d6 DNA
Qubit dsDNA HS Asay Kit (Thermo Fisher Scientific, My); Kit chuin bi thu vién
Nextera XT DNA Library Preperation Kit (Illumina, M¥); bd index cho thu vién
Ilumina Nextera XT Index Kit (Illumina, M¥); hoa chat tinh sach thu vién AmPure
XP Bead (Beckman Coulter, M¥); bd kit Miseq Reagent Micro Kit V2 (300 cycles)
(Illumina, My); agarose (Thermo Fisher Scientific, My); hoa chét pha dém chay di¢n
di DNA (TBE); DNA thang chuan 1kb (Thermo Fisher Scientific, M¥); thuc nhuém
SYBR Safe DNA Gel Stain (Thermo Fisher Scientific, My); hoa chat nhuém am ban
phosphotungstic acid (PTA), bacitracine, glutaraldehyte, amonium acetate soi kinh
hién vi dién tir truyén qua (Merck, Pirc); moi trudng nudi ciy té bao D-MEM (Gibco,
My¥); khang sinh Kanamycin sulfate, Ciprofloxaccin HCL, khang sinh penicillin —
streptomycin (Merck, Puc); Bovin Serum Albumin (Gibco, M¥y); HEPES (Gibco,
M¥); con tuyét doi (Merck, Puc); NaOH (Merck, Pic).
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2.6. Phuong phap nghién ctru
2.6.1. Thu thip, vdn chuyén, bio quin méu bénh phim hé hép
Nghién ciru thu thap 1563 mau bénh pham ho hap tir cac bénh nhan nhi bi viém
dudng ho hap cép tinh nang (nhu trinh bay tai Muyc 2.1) bang tim bong ngoay hong
va ngoay ty hau, dugc bao quan trong méi trudng van chuyén Copan (Copan, M¥).
Mau bénh pham hé hap sau khi thu thap dugc bao quan trong diéu kién -70°C
tai co s thu miu. Hang tudn, cic miu bénh pham ho héap s& dugc van chuyén dén
phong thi nghiém tai Vién V¢ sinh dich t& Trung uvong trong cac binh tich lanh. Nhiét
do dam bao tir 2-8°C.
Tai Vién Vé sinh dich t& Trung wong, cac mau bénh pham ho hip du tiéu chuin
dugc bao quan trong ti lanh 4m sau -70°C cho dén khi thyc hién xét nghiém.
2.6.2. Tdach chiét vit ligu di truyén
Mau bénh pham hé hap duoc tach chiét bang kit tach chiét QlAampViral RNA
Mini Kit (Qiagen, Pirc) theo hudng dan ciia nha san xuat. Quy trinh tach chiét dugc
thyc hién theo Quy trinh tach chiét mau bénh pham hé hap cta Phong thi nghiém
Cum — Vién Vé sinh dich té Trung uong.
Tom tit quy trinh nhu sau: 140 puL bénh pham hé hap tron ciung véi 560 puL
AVL c6 chita 5,6 pL RNA carrier. Dung dich dong nhat thi G hdn hop trén 10 phut dé
dam bao ly giai. Sau d6 bd sung 560 pL ethanol 100% rdi tron déu. Chuyén hdn hop
nay 1én cot loc c6 mang silicagel va ly tdm loai bo dung dich. Cot loc nay tiép tuc
dugc rira 1an luot voi 500 pL dung dich AW1 va AW2. Cudi ciing RNA s& duoc thu
héi bang 60 pL dung dich dém AVE.
2.6.3. Phdn wrng realtime RT-PCR
Xac dinh sy c6 mit clia virus trong mau bénh pham bang phuong phép realtime
RT-PCR str dung sinh pham AgPath-ID One-Step RT-PCR kit (Life Technology, M¥).
Cap mdi (RSV-For va RSV-Rev) va probe (RSV-Probe) dic hiéu phat hién RSV theo
quy trinh ctia Trung tdm kiém soat bénh tat Hoa Ky [90] chay trén hé théng may
realtime ABI 7500-fast va Bio-Rad CFX 96. Cac mau bénh ph'fim sau khi duoc xac
dinh 1a duong tinh s& dugc phan nhoém ciing bang phuong phap realtime RT-PCR st
dung cip mdi va probe thiét ké trén viing gen N véi sinh pham Invitrogen SuperScript
I1I Platinum One-Step gqRT-PCR Kit (Invitrogen, M¥). Trinh ty mdi va probe xac dinh

phan nhém RSV theo bai bdo cua Do va cong su [91]. Cap mdi chung dé xéac dinh ca



37

hai phan nhém RSV 1a RSV-N For va RSV-N Rev. Probe cho RSV-A la Probe
AO0108LNA va cho RSV-B 12 Probe BO10S8LNB nhu trong Bang 2.1. Mdi va probe

dugc dit tong hop nhan tao boi cong ty LGC Biosearch Technology (M3).

Bang 2.1. Trinh ty mdi, probe va chu trinh nhiét trong phan tng realtime RT-

PCR chan doan, phan nhém RSV

Tén
Muc tiéu . Trinh tw nucleotide Chu trinh nhiét
moi/probe
GGCAAATATGGAAACATACGTG
RSV-For
AA 50°C: 10 phut
Chan doan TCTTTTTCTAGGACATTGTAYTG | 95°C: 5 phut
RSV-Rev
phat hién AACAG 45 chu ky
RSV [90] FAM-5’- {95°C: 15giay
RSV-Probe | CTGTGTATGTGGAGCCTTCGTG 55°C : 1 phut
AAGCT-BHQI
RSV N-For | GGATTCTACCATATATTGA
RSV N-
R GAAGTKAGGAAATTGAGT 50°C: 30 phut
ev
95°C: 15 phut
Phan Probe HEX-5'-
45 chu ky
nhom AO108LNA | CAAAAGCATCATTATTATCTTT- .
95°C: 30 giay
RSV [91] | (RSV-A) | BHQI
45°C: 1 phut
Probe FAM-5'-
BO10SLNA | CAAAAGCATCATTGCTGTCATT-
(RSV-B) | BHQI

Thanh phan phan ung realtime RT-PCR chan doan va phan nhém RSV nhu

trong Bang 2.2.
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Bang 2.2. Thanh phan hdn hop phan tng realtime RT-PCR chan doan va phan

nhom RSV
Thanh phan phan img | Thé tich Thanh phan phian tmg | Thé tich
chin doan RSV (pL) phan nhém RSV (pL)
Sinh pham AgPath-ID One-Step RT- Sinh pham Invitrogen SuperScript IIT
PCR Platinum One-Step qRT-PCR
2X RT-PCR buffer 12,5 2X Master mix 12,5
25X RT-PCR enzyme 10 SuperScript III enzyme 0.5
mix mix
50X RSV-For 0,5 RSV N-For (20nM) 0,5
50X RSV-Rev 0,5 RSV N-Rev (20nM) 0,5
50X RSV-Probe 0,5 Probe AO108LNA (10uM) 0,5
H>O 5,0 Probe BO10SLNA (10uM) 0,5
RNA 5,0 H>O 5,0
RNA 5,0
Tong thé tich 25,0 Tong thé tich 25,0

2.6.4. Phén ldp virus hop bao hé hip

Nhitng mau c6 két qua duong tinh RSV voi gia tri Ct<25 s& dugc ldy bénh
pham ho hép dé tién hanh phén 1ap virus theo quy trinh phan 1ap cac virus ho hap
khéc cua Phong thi nghi¢ém Cum, Khoa Vi rat, Vién V¢ sinh dich t& Trung vong.

Nguyén vat liéu can thiét cho qua trinh nay gdm: 500 uL mau bénh pham ho
hap; khang sinh Kanamycin sulfate (Cv= 250 pug/mL) va Ciprofloxaccin-HCL (Cv=
10 mg/mL) duoc tron véi nhau theo ty 18 1:1 dé tao thanh khang sinh xtr Iy mau; té
bao Hep-2 mot 16p trén cac phién nudi cay té bao hodc chai nudi cdy té bao 25 cm’;
moi truong duy tri té bao D-MEM (c6 bd sung Albumin 1%, HEPES 1M, khang sinh
penicillin — streptomycin).

Tom tit quy trinh nhu sau: tron 500 pL mau bénh pham ho hap cung véi 20
uL hdn hop khang sinh xtr Iy mau, @ ¢ 33°C trong 30-60 phut. Sau d6, ciy chuyén
hdn hop mau dugc xr 1y ndy sang phién nudi cdy té bao Hep-2. B6 sung thém 1,5 mL
moi trudng duy tri té bao D-MEM, 1 trong ta 4m 35°C va theo di hién twong CPE
hang ngay (trong 7 ngay). P6i véi cac miu c6 CPE, miu bénh pham s& dugc cay
chuyén hoic duoc khuéch dai dé thu dugc dung dich chira virus véi thé tich 16n hon.

Trudng hop khong c¢6 CPE & 1an cay thir 1 va thir 2, mau phén 1ap s& duoc cay chuyén.
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Céc budc khi cay chuyén ciing twong tu nhu 1an 1, trong d6, méi truong trong phién
nudi cdy s& dugc chuyén sang phién nudi ciy méi. Mdi miu bénh pham hé hap duoc
cdy chuyén khong qua 3 lan dé thu duoc ching virus.

2.6.5. Xdc dinh chiing phan lap

Cac méiu nudi cdy c6 CPE hoidc sau 1an cdy chuyén thir 3 dugc kiém tra su
c6 mit ctia virus bang phuong phap realtime RT-PCR theo quy trinh chan doan RSV
trong mau hod hip va quan sat dudi kinh hién vi. Dich nudi cay duoc tach chiét RNA
va chay realtime RT-PCR gidng nhu véi mau bénh pham ho hap dé xac dinh ching
RSV. Két qua realtime RT-PCR c¢6 gia tri Ct <20 thi duoc coi 1a c6 két qua phan lap
thanh cong theo quy trinh phén 1ap cac virus ho hap khac ciia Phong thi nghiém Cum,
Vién Vé sinh dich t& Trung wong. Khuéch dai thé tich dich nuéi cdy virus, budc cy
chuyén s& duoc thuc hién trén chai nudi ciy té bao thé tich 25cm? hodc 75cm?’.

Pé khang dinh RSV di duoc nhén 18n trén dong té bao Hep-2, dich ndi té bao
tir cac phién nudi cdy dugc mang di nhudém am ban dé soi dudi kinh hién vi dién tir
truyén qua. Phuong phap nay duoc thyc hién trén gidy parafilm theo phuong phap
nho giot, sir dung ludi dong c6 phii mang collodion-cacbon. Pau tién, dich nudi cy
virus dugc nho 1én bé mit parafilm. Dat ludi dong c6 phit mang collodion-cacbon 1én
bé mat giot bacitracine 0,01% dé ting su hut bam mau. Chuyén lugi sang giot mau
trong 10 phat dé hip phu virus 1én mang. Chuyén ludi nay sang dung dich ¢ dinh
glutaraldehyte 1% dé c6 dinh mau. Rira phan dung dich du thira va cac phan khong
gan két bang dung dich amonium acetate 0,1%. Nhudém lugi bang dung dich PTA
0,25%. Dé ludi kho trong khong khi va quan sat dudi kinh hién vi dién tir truyén qua.
Chu y gitta cac budc thuc hién phai hat sach dung dich thira bang gidy thim dé c6
dugc hinh anh nhuém dep.

2.6.6. Gidi trinh tw hé gen virus hop bao hé hdp bing ky thudt gidi trinh tw gen
thé hé méi

Déi voi cac chung RSV thu duoc sé giai trinh ty toan by hé gen. Truong hop

cac chung virus nay khong du mang tinh dai dién theo nim nghién ctru, dia diém

nghién ctru va phan nhom thi lya chon thém cic miu bénh pham ho hap dé tién hanh

giai trinh ty. Cac mau bénh phém ho hép duogc lya chon co6 tai lugng virus cao, c6 gia

trj Ct<25, dai dién theo thoi gian 1dy mau, dia diém 1dy mau, phan nhém RSV, nhom

tud1 va gidi tinh.
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Quy trinh giai trinh ty hé gen ctia RSV bang ky thuat NGS duoc tom tit nhu
Hinh 2.2. Hba chét sir dung, b sinh phém va trinh tu mdi s& dugc mé ta chi tiét trong

tung budc thuc hién cta quy trinh.

[ Tach chiét RNA tir chung/ bénh pham lam sang ]

v
[ Tao cDNA J
v
[ Str dung moi dac hiéu PCR toan bd genome virus J
v
[ Tron cac san pham PCR cuia cuing 1 mau vao nhau, tinh sach san pham PCR ]
v
[ Po néng d6 DNA cua ciac mau, pha loing vé néng dé 0,2ng/uL J
v
[ Cat ngan cac doan DNA bang enzyme ]
v
[ Gan index, adapter va khuéch dai thw vién ]
v
[ Tinh sach thw vién ]
v
[ Lam déng déu thw vién I
v

[ Bién tinh thw vién va giai trinh ti ’

Hinh 2.2. Quy trinh giai trinh tu hé gen RSV bang ky thuat giai trinh tu gen thé hé

moi trén hé théng may Miseq.

*  Tdch chiét RNA tiv chiing/bénh pham hé hép va tong hop cDNA
Quy trinh tach chiét ching va bénh pham ho hap dé thuc hién giai trinh ty gen
cling twong tu nhu quy trinh tach chiét RNA tir bénh pham hé hap trong muc 2.6.2.
cDNA dugc téng hop tir khuén RNA cta ching/bénh pham ho hap bang b
sinh pham SuperScript IV VILO ¢cDNA Synthesis Kit (Invitrogen, My). Thanh phan
phéan rng va chu trinh nhiét nhu Bang 2.3.
Bang 2.3. Thanh phan phan tng va chu trinh nhiét clia ctia phan tng tao cDNA.

Thanh phan phan img cDNA Thé tich (uL) |  Chu trinh nhiét
SuperScript IV VILO Master Mix (5X) 5 25°C: 10 phut
H20 15 50°C: 20 phut
RNA 5 85°C: 5 phiit
Tong thé tich 25 4°C: o0
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* Khuéch dai hé gen RSV

Sinh pham dung trong phan tmg PCR khuéch dai hé gen ctia RSV 1a Platinum

SuperFi II Green PCR Master Mix (Invitrogen, M¥). Trinh tw mdi va chu trinh nhiét

dugc tham khéo tir cong b cua Langedijk [66] va Agoti [92] c6 thay d6i cho phit hop

v6i tinh hinh thyc té ctia dé tai. Trinh ty moi khuéch dai hé gen cua hai phan nhom
RSV nhu Bang 2.4 va Bang 2.5. Mbi dugc dit tong hop nhan tao boi cong ty LGC
Biosearch Technology (M§). Thanh phan phan mg, chu trinh nhiét PCR cua hai phan

nhom giéng nhau va dugc trinh bay trong Bang 2.6.

Bang 2.4. Trinh ty mdi st dung dé khuéch dai hé gen phan nhom RSV-A

Vi tri

. Kich
A nuc’leoglde thwoc san
Miénh | Tén moi Trinh tu (5'-3") bat dau phim
trén hé
wen | PCR (bD)
rsvas) TGTGCATGTTATTACAAGTAGTGA %6
1A | V7 I taTTTG 1853
[92] CTTCTCTTAAACCAACCATGGCAT
rsva39 C 2879
rsvall? ATAAGAGATGCCATGGTTGGTTTA 2849
2A AGA 2825
2
[92] rsval688 | CAACTCCATTGTTATTTGCCCCA 5674
GCAGCATATGCAGCAA
A rsval&20 CAATC 5207 oo
[92] 312 AGGATATTTGTCAGGTAGTATCATT 2203
rsva ATTTTTGG
RSVA-
fragment | CGAGGTCATTGCTTGAATGG 7598
W 3 pw 3818
[66] RSVA-
fragment | CACCACCACCAAATAACATGG 11416
3-Rev
" rsva350 ;‘:((}}AACTCAGTGTAGGTAGAATGTT 10363
2712
[92] ATCAGTTATATATCCCTCTCCCCAA
rsva3&5 13075
TCTT
rsval23) ATTGGGTGTATGCATCTATAGATAA 12387
6A CAAG 5506
2
[92] £svad066 GTTGTATAACAAACTACCTGTGAT 14983

TTTAATCAG




42

Bang 2.5. Trinh ty moi st dung dé khuéch dai hé gen phan nhom RSV-B

Vith T ien
nucleotide thude sin
Manh | Tén moi Trinh tu (5'-3") bit dau 2
trén hé phim
* PCR (bp)
gen
TGGGGCAAATAAGAATTTGATAAG
rsvb3 44
1B TGC »203
[92] AGTCTTGCCATAGCC
rsvb50 2937
TCTAACCT
ATAAGAGAT ATGGTTGGTTTA
B rsvall7 GAGATGCCATG 2849
0 AGA 2825
[92] rsval688 | CAACTCCATTGTTATTTGCCCCA 5674
RSVB-
fragment | AAGGGTTAGCCCATCCAAMC 4935
3B 2-Fw
4396
[66] RSVB-
fragment | TGCTAAGGCTGATGTCTTTCC 9331
2-Rev
RSVB-
fragment | GTCCTCGTCTGARCAAATTGC 8815
4B 3-Fw
3456
[66] RSVB-
fragment | TAGGTCCTCTTTCACCACGAG 12271
3-Rev
. rsva350 ?((}}AACTCAGTGTAGGTAGAATGTT 10363
2712
[92] ATCAGTTATATATCCCTCTCCCCAA
rsva385 13075
TCTT
rsvb165 TTCAAAATTGCATAAGTTTTGGTC 12653
6B TTAGC 1324
[92] £svb1199 ATAGTACACTACCTGTTATTTTAAT 14977

CAGCTTCT
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Bang 2.6. Thanh phan phan ung va chu trinh nhiét khuéch dai 6 doan ciia hé gen

RSV
Thanh phan phan img PCR Thé tich (uL) | Chu trinh nhiét
Platinum SuperFi II Green PCR Master o 98°C: 2 phut,
Mix (2X) 40 chu ky:
H20 6.5 98°C: 15 giay
Primer forward (5uM) 1 { 50°C: 30 giay
Frimer reverse (5uM) 1 72°C: 3 phat
cDNA 1.5 72°C: 10 phut
Tong thé tich 20 4°C: 0

San pham PCR sau d6 dugc dién di trén gel agarose 1% c6 bo sung thude
nhudm SYBER Safe DNA Gel Stain. San phém duoc dién di ¢ diéu kién 135V trong
10 phut rdi soi v6i dén UV.

* Trén cdc san pham PCR ciia cing mét méu, tinh sach sin pham PCR

Vé6i cac miu kiém tra dién di déu c6 cac bang ¢ kich thudc mong mudn s&
dugc tién hanh trén véi nhau. Mdi mau gébm 6 manh kich thudc nhu trong Bang 2.4
hoic 2.5, duoc 1ay cung thé tich (5 pL) réi tron vao nhau trong mot 6ng méi dé tao
thanh 1 mau duy nhét. Tron déu hdn hop nay roi tién hanh tinh sach.

Tinh sach san pham PCR véi sinh pham ExoSAP-IT (Thermo Fisher
Scientific, M) theo ty 18 10 pL san pham PCR tron v6i 4 pL ExoSAP-IT. Tron déu
hdn hop 1i chay chu trinh nhiét 37°C trong 30 phut, bién tinh hoa chat con lai ¢ nhiét
d6 80°C trong 15 phut. Két thiic chu trinh nhiét da thu dugc san pham PCR tinh sach.

* Do nong dp san phdm PCR sau tinh sach pha loiing vé nong dj 0,2 ng/ulL

Nong d6 DNA duoc xac dinh bang bo hoa chat Qubit dsSDNA HS Assay Kit
(Thermo Fisher Scientific, My). Chuan bi dung dich Qubit working solution bang
cach tron 199 pL Qubit Buffer va 1 uL Qubit Reagent. V&i 2 mau chudn Standard 1
va Standard 2, dung dich Qubit working solution 1a 190 pL va 10 uL miu chuan. Véi
mau can do DNA, dung dich Qubit working solution 1 197 pL va 3 uL mau. Tong
thé tich cudi cing & mdi 6ng do ndng do 1a 200 pL. Tron déu cac dng, U tranh anh
sang trong 2 phut rdi do ndng d6 trén may Qubit 3.0 Fluorometer.

Tién hanh pha lodng mau vé néng do 0,2 ng/pL voi buffer EB theo cong thirc
C1xV1=C2xV2 dé chuan bi cho budc tiép theo. Cac mau di pha lodng ndng do nén
dugc tién hanh thi nghiém tiép theo ngay sau do, tranh dé qua dém vi co thé anh
hudng dén két qua cac budc sau..

*  Cit ngin cdc doan DNA bang enzyme
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Cac mau DNA di pha lodng vé nong do 0,2 ng/uL s& duoc chudn bi thu vién
v6i bd chuan bi thu vién Nextera XT DNA Library Preparation Kit (Illumina, M¥) va
Nextera XT Index Kit (Illumina, M¥). Budc dau tién cta qué trinh nay 1a cit ngan
cac doan DNA kich thu6c dai thanh cac doan ngin hon bang enzyme cua bo Kkit.

Pau tién hut 5 uL DNA mdi mau ¢ ndng d6 0,2 ng/uL vao tube moi. B sung
thém 10 uL hoa chat TD (Tagment DNA Buffer) roi tron déu. Tiép theo bo sung 5 pL
hoa chat ATM (Amplicon Tagment Mix), tron déu rdi i & 55°C trong 5 phut. Khi hét
thoi gian, ngay lap tac thém 5 uL hoa chat NT (Neutralize Tagment Buffer) dé dimg
qué trinh cit ngan DNA cila enzyme. Hon hop dugc 0 & nhiét do phong trong 5 phut
dé phan tng xay ra hoan toan.

*  Gdn index, adapter va khuéch dai thw vign

Budc tiép theo ctia chuan bi thu vién 1a gén index, adapter vao cac doan DNA
bi cit ngan va khuéch dai cac doan DNA nay 1én. Céac thu vién dugc @ & nhiét do
phong trong budc trén s& duoc bo sung cac cip index i5 va i7 twong Gng véi cac trinh
tu nhan dién mau. Lap so d6/bang cho cac miu twong Gmg v&i index dé dung khai
bao thong tin gidi trinh ty ¢ budc sau.

M&i 6ng mau bd sung 5 pL index i5 va 5 uL index i7 theo so dd di 1ap. Cho
tiép mdi 6ng 15 pL hon hop phan tmg NPM (Nextera PCR Master Mix). Tron déu
cac 6ng thu vién va chay may PCR véi chu trinh nhiét nhu sau: 72°C trong 3 phut,
95°C trong 30 gidy, 15 chu ky tiép theo (95°C trong 30 gidy, 55°C trong 30 gidy, 72°C
trong 30 gidy), kéo dai vdi 72°C trong 5 phut.

*  Tinh sach thu vién

Thu vién mau sau khi khuéch dai duge tinh sach béng sinh phém AMPure XP
Bead voi ty ¢ 1:1 (50 pL thu vién : 50 uL. AMPure XP Bead). AMPure XP Bead hoat
dong trén nguyén tic tinh sach bang cac hat tir. Khi tron DNA v&i cc hat bead, ching
s& lién két voi cac DNA tir kich thudc 16n t6i kich thudc nhé tity theo lugng bead cho
vao. Do d6, dé thu duogc nhiéu doan DNA thu vién c6 kich thuée mong mudn trén
300bp, nhém nghién curu da st dung ty 1¢ DNA va bead 1a 1:1.

Sau khi bd sung bead theo ty 1¢ tinh toan, hdn hop dugc tron déu va i o nhiét
d6 phong 5 phut rdi cho 18n gia tir. Cho 2 phut dé hat tir c6 gan DNA bi giit chat tai
diém tiép xtic voi gia tir, hat bo toan b dich ndi rdi rira cac hat tir nay véi dung dich
con 80% 2 lan. Hut sach lwong con con du va dé kho trong diéu kién nhiét d6 phong
khoang 5-10 phat. B6 sung 50 pL buffer RSB (Resuspension Buffer) vao dé thu hoi
DNA tir hat bead. Tron déu hdn hop cho tan hét bead vao buffer, cho 1én gia tir chd
cho dung dich trong rdi hiit 47 uL dich ndi chira DNA thu vién di duoc tinh sach sang
6ng luu DNA méi.

*  Lam dong déu thw vién
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Cac thu vién da duoc tinh sach s€ do néng do béng kit Qubit dsDNA HS Assay.
Kich thudc thu vién duoc kiém tra bang phuong phap dién di SpL mdi thu vién véi
agarose gel 2%, 100V trong 15 phuat. Nong do mdi thu vién dugc tinh toan theo cong
thirc sau: nM=10°x (ndng do6 thu vién ng/uL)/[(kich thudc thu vién bp) x 660 g/mol].
Néng dd céc thu vién cudi cung dugc dua vé cung mat néng dd 1a 4nM, str dung cong
thirc: C1xV1=C2xV2. Céc thu vién dugc tron véi ciing mot thé tich (5 uL - 10 pL)
dé tro thanh mot thu vién chung duy nhat. Sau d6 tiép tuc do nong do thu vién nay
dé str dung cho budc tiép theo.

*  Bién tinh thuw vién va gidi trinh tw

Sau khi do nong d6 thu vién chung duy nhat, tién hanh bién tinh thu vién tir
so1 d61 DNA thanh soi1 don béng dung dich NaOH 0,2N. Céc budc thuc hién nhu sau:
ldy 5 pL thu vién mau chung (vi du ndong d6 4nM) tron cing 5 pL NaOH 0,2N, tron
déu va 1 o nhiét 46 phong 5 phat cho phan tng giin mach DNA. Hét thoi gian 0 bo
sung ngay 990 pL buffer HT1, tron déu dugc thu vién chung néng do 20pM.

Tir thu vién ndng do 20pM, pha lodng vé ndng d6 chay may Miseq véi bo sinh
pham twong tng bang buffer HT1. Trong nghién ciru nay str dung bg sinh pham Miseq
Reagent Micro Kit V2 (300 cycles) va ndng d6 chay may 1a 11-12pM. Thu vién sau
d6 duoc tién hanh giai trinh ty trén hé théng may Miseq.

2.6.7. Phén tich két qua gidi trinh tw gen thé hé méi

Két qua thu dugc sau khi két thiic qua trinh giai trinh ty NGS trén hé thong
may Miseq 1a dit liéu dinh dang bang file FASTQ. Dit liéu giai trinh ty s& dugc xtr Iy
trén hé thong cac phan mém tich hop sin trong méy giai trinh ty. Pau tién phan mém
Local Run Manager va Miseq Control Software sé& xtr Iy hinh anh va tao cac két qua
doc nucleotide cua tirng chu ky chay. Sau do, phan tich ddm may Basespace Sequence
Hub cho phép luu trit cac két qua giai trinh tu va theo ddi cac két qua chay truc tuyén.
Ngoai ra, cac phan tich ddm may nay con gitp chia sé dir liéu két qua chay giai trinh
tir va danh gia timg 1an chay dua trén cac chi s phan tich.

P chinh xac cua cac két qua doc nucleotide giai trinh tw dugc ghi lai dudi
dang diém chat luong (Phred quality score) x4c dinh kha ning mot nucleotide bi goi
tén khong chinh xac. Piém chat luong (Q) ctia mdt nucleotide nhét dinh dugc tinh
bang cong thirc Q = -10 logio(e), trong d6 e 1a xac sudt udc tinh cua 1énh goi sai tén
nucleotide. Do d6, diém chat luong cang cao, xac suat goi tén sai cang thap. Cu thé:
Q10 - d¢ chinh xac goi tén nucleotide 1a 90%; Q20 - dd chinh xac goi tén nucleotide
1a 99%; Q30 - dd chinh xac goi tén nucleotide 1a 99,9%; Q40 - d chinh xac goi tén
nucleotide 1 99,99%. Vi vay, v6i két qua giai trinh tw NGS hé gen RSV trén hé thng
may Miseq, yéu cau dit ra 1a két qua phai c6 ty 16 Q30 va Q40 mdi Read chay 1a trén
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80%; ty 1€ tao thanh cong cac cluster (% Occupancy) la trén 70%; ty 1¢ cluster dat
chat lugng (% Cluster Passing Filter) 13 trén 70%.

Tir céc file fastq ctia mau, dir liéu s& duoc phén tich bang phan mém thuong
mai danh riéng cho cac két qua giai trinh ty gen thé hé mdi cua cong ty Qiagen - phan
mém CLC Genomics Workbench 11 [93]. Trinh ty phan tich két qua nhu Hinh 2.3.
Pay 1a phan mém vai cong nghé tién tién, cac tinh nang va thuat toan dic thu dé phan
tich cac két qua NGS tu [llumina, Ton Torrent, Pac Bio...

Pé phan tich dit liéu giai trinh ty gen NGS, dau tién cac file fastq cia ting
mau duoc danh gia so bd chét luong giai trinh ty (QC Report). Budc nay giup cho
ngudi phan tich biét dugc két qua mau chay c6 tot khong, dit liéu co di 16n va tin cay
dé phan tich khong, c6 nhiéu doan ngan hay bi 18i (tin hiéu NNNN) khong. Ngoai ra,
cac thong sd ki thudt phén tich trong budc phén tich tiép theo ciing dugc dua ra: sb
nucleotide can cét & hai dau cta cac doan doc (reads); loai bd cac trinh tu ngén va tin
hiéu nhiéu (Trim). Khi ¢é cac reads nay chi gdm cac nucleotide c6 do tin cdy cao,
chung s& duoc so sanh dong hang véi trinh ty tham chiéu (reference) cua timg phan
nhéom RSV tuong tmg. Trinh ty tham chiéu cia RSV-A 1a EPI ISL 412866-
hRSV/A/England/397/2017 va cua RSV-B 1a EPI ISL 1653999-hRSV/B/
Australia/VIC-RCHO056/2019. Day 1a hai trinh tu tham khao chinh ctia cac phan tich
so sanh di truyén RSV trén co so dit liéu GISAID (Global Initiative on Sharing Avian
Influenza Data - Sang kién Toan cu vé Chia sé dir liéu Ciim gia cAm) va RSV Server
[94].

[ Dit liéu giai trinh ty NGS: file fastq ]
|

[ Kiém tra chat lwong tirng mau giai trinh tyr ]
|

[ Loai bo cac trinh tw ngén, cac tin hiéu nhiéu & hai dau cac doan doc ]

!

[ Giong hang véi trinh tir tham chiéu ]
|

[ Xéc dinh d6 bao phu, vi tri gap va goi tén bién thé so véi trinh tr tham chiéu ]

!

{ Tao file trinh tw nucleotide ctia mau (Consensus) ]

Hinh 2.3. Quy trinh phan tich két qua giai trinh tu gen thé hé méi bang phan mém

CLC Genomics Workbench va cha giai cac bién thé.
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Phan mém CLC Genomics Workbench s& dua ra cic bdo céo vé mire do bao
phi cia cac read trong mau so véi trinh ty tham chiéu; s6 lugng/ty 18 read dong hang
va khong dong hang vai trinh tu tham chiéu; s6 luong read nhiéu nhat, it nhat va trung
binh di qua mot vi tri... Tr 6, xac dinh cac vi tri bi gap trong hé gen cia RSV néu
c6, khoang cach bi gap 14 bao nhiéu nucleotide. Ngoai ra, cac vi tri bién thé (NSP,
chén, x6a) ciing dugc chi ra va danh du bang mau sic. Trinh tu nucleotide hé gen
mdi miu RSV (consensus) s& duoc luu dudi dang file fasta va xut liéu dé tién cho
cac phan tich di truyén tiép theo.

2.6.8. Ldp rdp, chii gidgi hé gen virus hop bao hé hip va tim dét bién

Khi so sanh théng hang véi trinh ty tham chiéu, cac vi tri nucleotide c6 su khac
biét véi trinh ty nay sé dugc danh d4u dé nhan biét. Néu céac read qua vi tri ndy ¢ su
dong thuan > 90%, su sai khac nay chinh 1a sy khac nhau c6 y nghia giita mau giai
trinh ty va trinh tu tham chiéu. Vi tri nay s& 1a dot bién nucleotide/axit amin tuong
tmg. Truong hop su dong thuin < 90%, can tién hanh phan tich chi tiét cac read di
qua vi tri ndy va xac dinh 14 sai s6 clia qua trinh trim hay 14 hai nucleotide khac nhau,
néu khic nhau 1am thay doi axit amin thi tién hanh phan tich nhu hai trinh tu doc lap.

Tur két qua consensus hé gen thu dugc, xac dinh vi tri md dau va két thuc cua
timg gen; ving lién gen khi so sanh véi trinh ty tham chiéu twong mg bang phan
mém AliView phién ban 1.28 [95]. Sau d6 xac dinh vi tri, kich thuéc cac protein va
axit amin khac so véi ching tham chiéu dé tao cac chu giai. Str dung hé théng RSV
Server va GISAID dé phan tich va tim céc vi tri axit amin thay d6i, vai tro ctia cac
bién thé trong gen ciing nhur anh hudng téi qua trinh xAm nhap va nhén 1én cia virus.

2.6.9. Xdy dwng cdy phdt sinh chiing loai, phin nhém di truyén
*  Xay dung cdy phdt sinh chung loai

Tién hanh xay cdy phat sinh chung loai dva trén ving gen G cia hai phan
nhom RSV vi ddy 13 gen c6 nhiéu bién d6i, viéc phan nhém di truyén cac kiéu gen
cling dya trén gen G. Lua chon trinh ty tham khdo 1a cac trinh ty RSV-A va RSV-B
trén thé gidi va Viét Nam trong cac ndm gan day. Céc trinh tu ndy duoc 13y trén hé
thong GISAID va NCBI (National Center for Biotechnology Information — Trung
tam Thong tin Cong nghé sinh hoc qudc gia ciia M¥). Thong tin thoi diém 1y mau
cling dugc thu thap dé phuc vy phan tich.

Trinh tu gen G cac mau nghién ctu va tham khao duogc sip xép thang hang
bang phuong phap ClustalW cia phin mém MEGA X [96]. St dung phdn mém
BEAST v2.7.0 [97] dé xay cAy phat sinh ching loai theo thoi gian va tinh toan dong
lyc tién hoa ciia timg phan nhoém RSV bang phuong phap Bayesian Markov Chain
Monte Carlo (MCMC). Pé lira chon mé hinh thay thé nucleotide phu hop nhét st
dung phan mém jModelTest v2.1.7 [98] tinh toan trén sb lugng trinh ty phan tich cia
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timg nhém RSV. M6 hinh thay thé nucleotide c6 thé dao ngugc thoi gian chung
(General-time reversible — GTR) véi sy thay doi toc do phan phdi gamma (gamma-
distribution - I') giita cac vi tri duoc lya chon 13 mé hinh t6i vu nhat.

Pau tién trinh ty sdp xép thang hang ctia cac gen G nghién ctru va tham khao
dugc dua vao phan mém BEAUti v2.7.0 (thudc phan mém BEAST v2.7.0) kém véi
cac thong tin thoi gian thu thdp mau. M6 hinh dong hd tién héa 1a Optimised Relaxed
Clock dugc sir dung dé xdy cay phat sinh chung loai va Strick Clock dé wéc tinh tbc
d6 tién hoa. Thoi gian xuét hién to tién chung gan nhat trén cdy (time to Most Recent
Common Ancestor - tMRCA) dugc tinh todn bang mé hinh Bayesian Skyline
Coalescent Tree Priors, voi gia dinh ty 1¢ thay thé cac nucleotide giita cac nhanh 1a
khong gidng nhau. Cay phat sinh duoc thyc hién voi phan mém BEAST v2.7.0 véi
chiéu dai chudi MCMC 14 200 triéu generation cho tat ca cac tham sé véi tinh log sau
moi 5000 budc.

Tree Annotator v2.7.0 (thudc phan mém BEAST v2.7.0) di tao ra cdy phat
sinh chiing loai voi d6 tin cdy t6i da (Maximum Clade Credibility tree - MCC tree)
sau khi loai bo 10% gid tri burn-in. St dung FigTree v1.4.4

(http://tree.bio.ed.ac.uk/software/figtree/) dé minh hoa cdy phat sinh chung loai theo
thoi gian, chia nhom di truyén va céac thay thé axit amin trén cac nhanh. Sau khi tinh
toan, két qua cdy gia hé cua BEAST dugc phin mém Tracer v1.7.2
(https://github.com/beast-dev/tracer/releases/tag/v1.7.2) phan tich va tinh toan tde do

tién hoa ciia gen G. Cac gia tri ¢c& mau hiéu qua (Effective Sample Size — ESS) cho
tat ca cac tham sb udc tinh trong cac phan tich MCMC trong nghién ciru phai >200.
Ty 18 trung binh, gia tri trung vi va cac khoang gia tri khong chic chan dugc thé hién
bang gia tri 95% highest posterior density (khoang mat do hau nghiém cao nhat -
HPD).

% Phdn nhém di truvén, xdc dinh thay thé axit amin

Céac kiéu gen cua RSV dugc xac dinh dya vao kiéu gen cua trinh ty tham khao
da duoc cong bd va vi tri cia ching trén cdy phat sinh chung loai. Cac phan nhém di
truyén, lineage trong timg kiéu gen dwgc xac dinh dwa trén gia tri bootstrap va
posterior probability value (gia tri xac sudt hau nghiém - PPV). Gi4 tri nay véi
bootstrap > 70% va PPV > 0,7 duogc cho la c6 y nghia.

Su tao thanh cic nhanh trén ciy phat sinh chung loai voi thay dbi axit amin
dugc dya trén phan mém AliView. Phin mém nay cho phép ngudi ding nhom céc
trinh ty twong tw nhau thanh mot nhom va so sanh véi trinh ty tham chiéu dé tim ra
khac biét axit amin ciing nhu vi tri ciia chiing trén gen. Trinh ty tham chiéu cua RSV-

A 1a chung chuén kiéu gen ON1 ¢6 ngudn gdc tir Canada nam 2010 (mé s6 Genbank
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14 IN257693) va ctia RSV-B 1a chung chuan kiéu gen BA tir Argentina nam 1999 (ma
s6 Genbank 13 AY333364).

Tinh toan p-distance (Pairwise-distance: khoang cach theo cap) gitra cac phan
nhom di truyén, lineage ciia RSV bang phan mém MEGA X. Két qua nay cho phép
phan dinh cac kiéu gen cia RSV vé mat di truyén mot cach chinh xac dua trén cac
ude tinh vé sy khac biét tién hoa gilta cac nhom trinh tuy.

2.6.10.  Phdn tich sé liéu
Thong tin ngudi bénh va cac két qua xét nghiém dugc nhap vao hé thong phan
mém quan 1y miu bénh pham FileMaker Pro (Claris International -
https://store.claris.com/individuals) ctia Phong thi nghiém Cum - Vién V¢ sinh dich

t& Trung wong dé tién hanh Iuu trir thong tin va chuan bi cho phan tich s6 liéu.

Phén tich mbi tuong quan giita ty 1¢ duong tinh RSV theo dia diém nghién
ctru, nhom tudi, gisi tinh va theo nam nghién ciru sir dung kiém dinh Chi binh phuong
( Chi-Square %?) bang phan mém phan tich cac thong s dich t& hoc Stata phién ban
14.0 (https://www.stata.com/statal4/).

Phan mém Microsoft Excel (Microsoft Office) duoc st dung dé phan tich cac

dic diém dich té hoc, 1ap céc bang va vé biéu dd.
2.7. Pang ky ma dinh danh cho cic dir li€u trinh tw

Cac mau gidi trinh tu gen s& duoc ding ky ma dinh danh trén co s& dir liéu gen
ctia GISAID. Mdi trinh ty s& dugc ding ky voi cac thong tin dich té ctia ngudi bénh
(tudi, gidi, dia diém va thoi gian thu miu); thong tin két qua giai trinh ty (hé thong
may giai trinh ty, phdn mém phan tich, sd lugng read trung binh qua ting
nucleotide...); thong tin vé ban quyén trinh ty; nguoi chiu trach nhiém vé tinh chinh
xac cua thong tin cling nhu céch thuce lién hé voi nguoi dang ky trinh tu.

Trinh ty hé gen cta 56 mau RSV-A va 50 RSV-B gdm ca ching phéan 1ap va
mau bénh pham hé hip c6 ma sb tir EPI ISL 16282709 dén EPI ISL 16282764
(RSV-A), EPI_ISL 16289246 dén EPI_ISL 16289295 (RSV-B) trén co s¢ dit liéu
ctia GISAID. Danh sach va thong tin chi tiét cac trinh ty va ma dinh danh tuong tng

trong ludn an xem thém phén Phu luc 4 va Phu luc 5.
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Chuwong 3. KET QUA
3.1. Xac dinh sy luvu hanh ciia virus hop bao hé hap trén bénh nhin nhi viém
dwong hd hap cap tinh ning tai Bénh vién Nhi Trung wong va Bénh vién Da
khoa tinh Quiang Ninh
3.1.1.  Dic diém cic mdu bénh pham hé hdp thu thip
Céac mau bénh pham ho hip duoc tién hanh thu thap theo tiéu chuan lya chon
mau SARI cua WHO tir thang 1/2017 t6i thang 12/2020 tai Bénh vién Nhi Trung
wong (Ha N6i) va Bénh vién Pa khoa tinh Quang Ninh (Quang Ninh). Pic diém dich
t& cac mau ndy duoc tong hop trong Bang 3.1. Cu thé, c6 tong cong 1563 mau da
dugc thu thap tir cac bénh nhan nhi bi viém dudng ho hap cép tinh ning. Trong do tai
Bénh vién Nhi Trung vong thu dugc 967 mau, s6 mau thu thap tai Bénh vién Da khoa
tinh Quang Ninh 13 596 miu bénh phdm hé hap.

Bang 3.1. Pic diém dich t& cac mAu bénh pham ho hap trong nghién ctru

. T(K)ng s
Pac diém Nam 2017 Nam 2018 Nam 2019 Nam 2020 "

Sw phan bo theo dia diém nghién ctru — n (%)

BVNhi TW 396 (77,34) 260 (61,9) 187 (50,82) 124 (47,15) 967

BVDKQN  116(22,34) 160 (38,1) 181(49,18) 139(52,85) 596

Tong s6 512(100) 420 (100) 368 (100) 263 (100) 1563

Sw phan bo theo gi6i tinh — n (%)

Nam 313 (61,13) 256 (60,95) 204 (55,43) 156(59,32) 929
Nit 199 (38,87) 164 (39,05) 164 (44,57) 107 (40,68) 634
Tong s6 512(100) 420 (100) 368 (100) 263 (100) 1563

Sw phan b theo nhém tudi — n (%)

Duéi 1 tudi 282 (55,08) 192 (45,71) 29 (7,88) 38 (14,45) 541

Tuldén2tdi 117(22,85) 105(25,00) 59 (16,03) 44 (16,73) 325

Tu2dén5tudi 68 (13,28) 88(20,95) 84(22,83) 64 (24,33) 304

Trén Studi  45(8,79)  35(8,33) 196 (53,26) 117 (44,49) 393

Tong s6 512(100) 420 (100) 368 (100) 263 (100) 1563

BV Nhi TW: Bénh vién Nhi Trung uwong BV DK QN: Bénh vién DPa khoa tinh Quang Ninh
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Trong 4 nam nghién ctru, sé mau thu thap giam dan theo ting nam. Nam 2017
thu thap dugc nhiéu mau nhat véi 512 mau nghién ctru, theo sau 13 sé mau thu duoc
cac nam 2018 va 2019 1an luot 12 420 mau va 368 mau (Bang 3.1). S6 luong mau thu
thap nam 2020 tai ca hai diém nghién ctru chi bang 51,37% s6 mau nay nam 2017.

Co cu gi6i tinh tai Bé¢nh vién Co ciu giéi tinh tai Bénh vi¢n
Nhi Trung wong Pa khoa Quéang Ninh

80% 80%
60% 60%
40% 40%
- I I I N I

0% 0%

2017 2018 2019 2020 2017 2018 2019 2020
(A) (B)

Hinh 3.1. Su phéan b theo gidi tinh tai cdc diém nghién ctru.
(A) Bénh vién Nhi Trung wong. (B) Bénh vién Da khoa tinh Quang Ninh.

Két qua phan b gidi tinh ctia cac mau trong nghién ctru vai ty 16 nam gap gan
1,5 1an nir (929 nam so voi 634 nit). Piéu ndy c6 nghia 13, sé mau thu thap tir cac
bénh nhéan nhi ¢ gi6i tinh nam nhiéu hon nhiéu so vdi cac bénh nhan nhi ¢6 gidi tinh
nit. Két qua nay duoc thay trong ca 4 nim nghién ctru va trén ca hai dia diém nghién
ctru (Hinh 3.1). Dac bié¢t tai Bénh vién Nhi Trung wong nam 2017, s6 lugng bénh

nhan nam 1a 251 so voi nit 1a 145, tic 1a ty 1€ nam so voi nir 1a 1,73 lan.

Dwéi 1 tudi T 1 dén 2 tudi T 2 dén 5 tudi Trén 5 tudi

60%

50%

40%

30%

20%

10%

0

X

m2017 m2018 w2019 m2020

Hinh 3.2. Su phan bd theo nhom tudi ctia cic bénh nhan nhi tham gia lay

mau nghién ciu.
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Vé nhom tudi, tré em dudi 1 tudi 1a nhom chiém sb lugng nhiéu nhét, 541 mau
chiém 34,61%. C4c nhém tudi khac, tir 1 dén 2 tudi, tir 2 dén 5 tudi va trén 5 tudi déu
¢6 sb lugng gan nhu twong duong nhau, dao dong quanh 20%. Ty 1& nhom tré dudi 1
tudi cao hon nhiéu so véi cac nhém tudi khac trong nam 2017 va 2018, 1an luot 1a
282 mau (55,08%) va 192 mau (45,71%) (Hinh 3.2). Nguoc lai, & nhom trén 5 tudi,
ty 1¢ vu thé lai thay trong nim 2019 1a 195 mau (52,99%) va nam 2020 1a 117 mau
(44,49%). Tom lai, hai nam dau tién nhom tudi dudi 1 chiém sb lwong 16n con hai
nim sau nhom tré trén 5 tudi chiém sb lugng 16n hon cac nhom tudi khac.

3.1.2. Sw lwu hanh ciia virus hop bao ho hip

3.1.2.1. Ty Ié dwong tinh chung virus hop bdo hé hip

Tir két qua chan doan xac dinh RSV bang phuong phép realtime RT-PCR, céc
sd lidu dugc tong hop va phan tich. Ty 1 duong tinh trong giai doan 2017-2020 tai
Bénh vién Nhi Trung uwong la 33,3% va Bénh vién Pa khoa tinh Quang Ninh 1a
19,46%. Ty 1é duong tinh chung cua ca nghién ctru trong bon nam 1a 28,02% (Bang
3.2). Nhu vay, Bénh vién Nhi Trung wong c6 ty 1é dwong tinh RSV cao gap 1,71 lan
so Bénh vién Pa khoa tinh Quang Ninh (p < 0,05).

Bang 3.2. Ty 1é duong tinh RSV theo dia diém nghién ctru

Bénh vién Nhi Bénh vién Pa khoa Téne con
Trung wong tinh Quang Ninh n%"/.) g
n" (%) n (%) °
S6 mau
duong tinh 322 (33,30 %) 116 (19,46 %) 438 (28,02 %)
RSV
S6 mau am o o o
tinh RSV 645 (66,70 %) 480 (80,54 %) 1125 (71,98 %)
Tong 967 (100,00 %) 596 (100,00 %) 1563 (100,00 %)
Y nghia théng 7 p <0,05
ké (Kiém dinh Chi binh phuong)

n": S6 lugng mau

Céc tinh toan vé ty 1& duong tinh RSV nidm 2017 ciing cao hon hin cic nim
khéc vdi 36,13% (Bang 3.3). Ty 1€ ndy cao hon cac nam 2018, 2019 va 2020 tr 1,39
dén 1,73 lan. Sy khac nhau nay 13 c¢6 ¥ nghia thong ké véi p < 0,05.

Khi xem xét s6 lugng mau thu thap theo gidi tinh thi nam chiém nhiéu hon nir

& ca hai diém nghién ctru va trong bén nam thu mau. Ty 1é duong tinh RSV ¢ nam
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gidi cling cao hon nir (58,45% so voi 41,55%). Gitta cac nam cling ghi nhan ty 1€

duong tinh RSV & nam gidi luén cao hon nit gioi (Bang 3.3). Pac bi¢t, nam 2017 ty

1& nay & nam/nit 14 1,72 1an. Sy khac nhau vé ty 18 nhiém RSV & nam va nit trong ca

nghién ctru va gitra nam 2017 véi cac nam khéc 1a c6 y nghia.

Nhom duéi 1 tudi khong chi c6 s6 lugng mau thu thap 16n ma ty 1¢ dwong tinh

v61 RSV cua nhom nay trong 4 nam nghién ctru cting cao hon cdc nhom khac (p <
0,05) (Bang 3.3). Bén canh d6, phan tich nhém dudi 5 tudi va trén 5 tudi cho thy c6
su khac biét dang ké vé ty 1¢ nhiém RSV tir 2-4 1an (p < 0,05).

Niam 2017, ty 1é duong tinh RSV ciia nhém duéi 1 tudi nhidu hon ty 1& dwong

tinh RSV cua cac nhom tudi khac tir khoang 3 t6i 17 1an. Tuy nhién, nam 2019 va

2020, nhom tudi nay lai ¢ ty 18 duong tinh thap dudi 20% va it hon cac nhom tudi
khac (Hinh 3.3).

Bang 3.3. Su phéan b cac trudong hop duong tinh véi RSV

2017 2018 2019 2020 2017-2020 Y'nghia
n? n n n n thong ké®
(%) (%) (%) (%) (%)
Phén bo cac ca bénh RSV theo nim
Duone tinh 185 109 77 67 438
& (36,13) | (25,95) | (20,92) | (25,48) (28,02) p<0,05
Am tinh 327 311 291 196 1,125 (nam 2017
(63,87) | (74,05) | (79,08) | (74,52) (71,98) so véi cac
Téne sb 512 420 368 263 1,563 nam khac)
& (100,00) | (100,00) | (100,00) | (100,00) | (100,00)
Phan b s6 ca dwong tinh RSV theo giéi tinh
Nam 117 64 40 36 256
(63,24) | (58,72) | (51,95) | (53,73) (58,45) | p<0,05
N 68 45 38 31 182
(36,76) | (41,28) | (48,05) | (46,27) (41,55)
Phén bo s6 ca dwong tinh RSV theo nhém tuéi
Dusi 1 tudi 118 54 9 11 192 p <0,05
(63,78) | (49,54) | (11,69) | (16,42) (43,84) | (Nhom dudi
122 tudi 44 40 13 23 120 1 tudi so voi
! (23,78) (36,7) (16,88) | (34,33) (27,4) cac nhom
2 -5 tudi 16 13 26 25 80 tudi khac;
! (8,66) (11,93) | (33,76) | (37,31) (18,26) | nhom trén 5
Teen S tudi 7 2 30 7 46 tudi va dudi
TRl s 790 | (1,83) | (36,96) | (10,45 | (10.5) 5 tudi)

n® S6 lugng mau

Y nghia théng ké: kiém dinh Chi binh phuong
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Niam 2019 ghi nhén ty 1¢ duong tinh RSV nhém trén 5 tudi cao nhét trong cac

nhom tudi va trong 4 naim nghién ctru (36,96%). Trong khi d0, ty 1& nay nim 2018 1a

1,83%. Pay ciing 14 ty 18 duong tinh theo nhém tudi thip nhat trong ca nghién ciru
(Bang 3.3 va Hinh 3.3.)

IR

80%

60%

40%

20%

2017 2018 2019 2020
(n=185) (n=109) (n=78) (n=66)

0%

mDuwoi 1tudi m1-2tudi m2-5tudi mTrén5tudi

Hinh 3.3. Ty 18 duong tinh RSV theo nhém tudi giita cic ndm trong nghién ciru.

3.1.2.2. Sw lwu hanh theo thoi gian ciia virus hop bao hé hdp
Tir két qua nghién ciru trong 4 nam cho thay dich do virus hop bao ho hip
mang tinh chu ky. S6 luong céc trudng hop duong tinh RSV duoc phat hién gan nhu
quanh ndm nhung ty 1€ duong tinh tang lén tir thang 6-11. RSV tao dinh dich hang
niam thudng vao thang 8 hodc thang 9, v6i ty 1& duong tinh c6 thé 1én t6i gan 80% sb
lugng mau thu thap (Hinh 3.4). Tuy c6 dinh dich nhung ty 1& dwong tinh giita cdc nim
khac nhau lai khac nhau, giam dan tir 75% nam 2017 xudng 36% nam 2020.

S6 lugng Ty 1é %

70 80%

60 70%

50 60%

40 50%
40%

30 30%

20 20%

10 10%

0 0%
1357911135 7911135 79111357911
2017 2018 2019 2020
Téng s6 mau =Ty |& dwong tinh

Hinh 3.4. Sy luu hanh ctia virus hop bao ho hip theo thoi gian.
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Tu thang 1 dén thang 5 hang nam 14 thoi diém ty 18 ca duong tinh RSV giam
thdp. Nam 2018 va 2020, ty 1& nay la duéi 10%. Tuy nhién nam 2017 va 2019 ty lé
nay dao dong tir 10%-20%.

3.1.2.3. Sw lwu hanh theo phdn nhém ciia virus hop bao hé hdp

Két qua phan nhém RSV-A va RSV-B duoc thé hién trong Bang 3.4. Nam
2017 va 2018, hai nhom RSV-A va RSV-B cung luu hanh va cé ty 1¢ duong tinh gan
nhu tuong duong nhau, véi RSV-A c6 ty 18 cao hon RSV-B khong dang ké. Pac biét
nam 2020 ty 18 RSV-A/RSV-B 1a 2,14 1an. Nguoc lai, nam 2019 1a nim duy nhat ty
1€ RSV-B cao hon RSV-A v6i 60,3% so voi 39,7%. Su khac bi¢t ¢ hai nam nay 1a co
y nghia vdi p < 0,05. Nhin chung ca giai doan nghién ctu, ty 1€ duong tinh RSV-A
van cao hon ty 1¢ duong tinh RSV-B nhung sy khac biét nay khong c6 nhiéu y nghia
thong ké.

Niam 2017 con ghi nhan 3 truong hgp dong nhiém RSV-A va RSV-B, chiém
1,6% s6 ca duong tinh. Trong d6, Bénh vién Nhi Trung uong c6 hai truong hop dong
nhiém vao thang 7 va thang 10; Bénh vién Da khoa tinh Quang Ninh c6 mot truong
hop dong nhiém vao thang 9. Cac nam khac khong ghi nhan truong hop dong nhiém
nao (Bang 3.4).

Bang 3.4. Sy phan b cac phan nhém RSV theo nam nghién ciru.

2017 2018 2019 2020 2017-2020
S6 méu (n?) 512 420 368 263 1563
RSV (+) (n) 185 109 78 66 438
RSV-A (n) 99 59 31 45 234

(%) (53,51) | (54,13) | (39,74) | (68,18) (53,42)

RSV-B (n) 83 50 47 21 201

(%) (44,87) | (4587) | (60,26) | (31,82) (45,89)
RSV-A&B (n) 3 0 0 0 3

(%) (1,62) | (0,00) (0,00) (0,00) (0,69)
Y nghia thén

8 K 8 p<0,05
ke

n®: S lugng méu

Y nghia thong ké": Kiém dinh Chi binh phuwong

Tinh chu ky dich RSV dugc thé hién qua sy chiém wu thé cta cac nhom trong
tung nam. Nam 2017 va 2018 hai nhém RSV cung luu hanh song song védi nhau tao
nén dinh dich vao thang 8-9 véi ty 1é dwong tinh khoang 40% & mdi nhém (Hinh 3.5).
Niam 2019 RSV-B chiém vu thé hon RSV-A va ciing tao dinh dich vao thang 9 véi ty
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1€ duong tinh RSV-B 1a hon 30%. Tuy nhién nam 2020 chi RSV-A tao dinh dich véi
ty 1é duong tinh khoang 30% tai thoi diém thang 9. Nam 2020 ciing ghi nhan ty 1¢
duong tinh RSV-B gan nhu khong thay doi trong sudt thoi gian cao diém va duy tri
6n dinh 10% tir thang 5 dén hét thang 12 nam 2020.

S8 lwgng mau % duong tinh
70 60
60 50
20 40
40
30
30
20 20

10 A\ Mlo
0 0
13579111357 9111357 911135 7 911

2017 2018 2019 2020
Sé lvgng mau % RSV-A =% RSV-B ====9% d6ng nhiém

Hinh 3.5. Sy Iuu hanh cac phan nhom RSV theo thoi gian.

3.2. Piic diém sinh hoc phan tir ciia virus hop bao hd hap trén bénh nhan nhi
viem duwong hd hap cap tinh ning tai Bénh vién Nhi Trung wong va Bénh
vién Pa khoa tinh Quang Ninh

3.2.1.  Két qud phdn ldp virus hop bao hé hip
3.2.1.1.  Tylé phan lap

Tt cac mau duong tinh RSV trong hai nim 2017 va 2018, lya chon duoc
112/294 miu bénh pham hé héap co gia tri Ct < 25 dé tién hanh phan lap trén dong té
bao Hep-2. Két qua thu duoc clia qué trinh phan 1ap nhu Bang 3.5.

S6 mau thyc hién phan 1ap cua RSV-A va RSV-B lan luot 13 59 va 53 mau,
nhung s ching thu duoc ciia timg phan nhém lai khac nhau lan lugt 13 18 ching va
7 ching. Sb luong nay twong duong véi ty 18 phan 1ap RSV-A 13 30,51% va RSV-B
la 13,21%. Nhu vay, phan nhom RSV-A c6 hi¢u qua phan 1ap cao hon phan nhom
RSV-B (p <0,05).

Theo dia diém nghién ctru, tai Bénh vién Nhi Trung wong c6 22/81 mau phan
1ap thanh cong, voi ty 1€ 1a 27,16%. Trong khi do, tai Bénh vién Pa khoa tinh Quang
Ninh ¢6 3/31 mau phan 1ap thanh cong, véi ty 1& 1a 9,68%. Nhu vay, ty 1é phan lap
thanh cong chiing RSV tir mau bénh pham ho hap ciia Bénh vién Nhi Trung wong cao
gap gan 3 1an so v&i Bénh vién Pa khoa tinh Quang Ninh (p < 0,05). Piéu dic biét 1a
tai Bénh vién Pa khoa tinh Quang Ninh, trong sé cac mau RSV-B mang di phéan 1ap
thi khong thu dugc chung nao. Toan bd sé ching phan 1ap thu dugc cua RSV-B déu
duogc thu thép tai Bénh vién Nhi Trung wong. Tu két qua nay cho théy, su khac biét
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trong ty 1& phan 1ap voi giita hai nhém RSV va giita cac diém nghién ctru 1a khac
nhau c6 y nghia théng ké.
Bang 3.5. Két qua phan 1ap virus RSV trén dong té bao Hep-2.

Nim S6 lwong miu phan lap S6 lwong chiing thu dwge

RSV-A

BV Nhi | BVDPK | Tong | BVNhiTW | BVDK QN | Tong
TW-N* | QN-N N (/N %) | n(@N%) |n@N %)

2017 21 17 38 9 (42,86) 1(5,88) | 10(26,32)
2018 16 5 21 6 (37,5) 240,00 | 8(38,1)
20172018 | 37 22 59 15(40,54) | 3(13,64) | 18(30,51)
RSV-B

BV Nhi | BVDK | Tong | BVNhiTW | BVDK QN | Téngn
TW-N | QN-N N n(mN%) | nmN%) | N %)

2017 25 6 31 4(16,0) 0 (0,0) 4(12,9)
2018 19 3 22 3(15,79) 0(0,0) | 3(13,64)
20172018 | 44 9 53 7(15,91) 00,00 | 7(13,21)
Téng s6 81 31 112 | 2227,16) | 3(9,68) |25(2232)

N#: S6 lugng mau phan 1ap;  n°: S6 luong chung thu duoc
BV Nhi TW: Bénh vién Nhi Trung wong BV DK QN: Bénh vién Da khoa tinh Quang Ninh

Tong cong c6 25 ching RSV duoc khuéch dai thanh cong. Cac chung da duge
1ap danh sach va luu giit tai Vién Vé sinh dich t& Trung uong tai nhiét do am 70°C.
Thong tin chi tiét cac chung nay dugc thé hién trong Phu luc 3.

Ty 18 phan 1ap chung ctia ca nghién ctru 13 22,32% (25/112). Trong s 25 chiing
phan 1ap duoc, c6 18 chung (72%) 1a RSV-A va 7 chung (28%) RSV-B. Theo dia
diém nghién ctru, c¢6 22 chiing (88%) phan 1ap thu mau tir Bénh vién Nhi Trung wong
va 3 chung (12%) phan 1ap thu mau tir Bénh vién Pa khoa tinh Quéang Ninh.

Ty I¢ phén 1ap gitra hai nam 2017 va 2018 ciing c6 su khac nhau. Nam 2017
c6 14/69 chung phan lap thanh cong (20,29%). Nam 2018 c6 11/43 chung phéan lap
thanh céng (25,59%). Su khac nhau vé ty 1& phan 13p giita hai nim khong c6 y nghia
thong ké.

3.2.1.2. Pac diém cdc chung RSV thu duoc

Trong s6 25 chiing phén lap thanh cong, 24 ching c6 nguén gdc tir bénh nhan
nhi dudi 2 tudi. Chi c6 duy nhéat 1 chung RSV-A dugc phan 1ap thanh cong tir bénh
nhan nhi trén 2 tudi, chiém 4%. Trong s cac ching, ngudn gbc ching tir tré dudi 1
tudi 1a 17 chung (68%), tir 1-2 tudi 1a 7 ching (28%).
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S6 chung c6 ngudn gbe tir bénh nhan nam ciing nhiéu hon nit (15 so véi 10,
tuong tng 60% so voi 40%). Két qua realtime RT-PCR dich ndi phéan lap cia céc
chung nay cho thay gié tri Ct trong khoang tir 15-19 (Phy lyc 3).

Bén canh viéc kiém tra ching phan 1ap bang phuong phép sinh hoc phan ti,
quan sat dich ndi nudi cdy virus tai cac thoi diém khac nhau ciing cho thay két qua
phan 1ap RSV thanh cong bang kinh hién vi quang hoc soi ngugc va kinh hién vi dién
tlr truyén qua. Hinh anh té bao Hep-2 mét 16p trong phién nudi cdy va su hay hoai

cua virus nhan lén gay ra hién tugng CPE dugc chup lai nhu Hinh 3.6.

Hinh 3.6. Hinh anh phan 1ap RSV trén dong té bao Hep-2 chup bang kinh
hién vi quang hoc soi nguoc v6i d6 phong dai 40X.
(a). Té bao Hep-2 mdt 16p trén bé mit phién phan lap.
(b). Hinh anh té bao Hep-2 bi virus nhan 1én va pha huy tao thanh hién tugng CPE (miii

tén mau den).

Pé khang dinh RSV dé nhén 1én thanh cong trén dong té bao Hep-2, hinh anh
virus nhan Ién, nay choi, tach ra khoi té bao va cac giai doan khac nhau dugc chup
anh dudi kinh hién vi dién tir truyén qua. Céc giai doan nay dugc thé hién trong Hinh
3.7.

RSV nhan 1én trong té bao Hep-2 s& ph4 hily té bao, hoa mang véi cac té bao
bén canh dé tao thanh cic dang hop bao dién hinh cta qua trinh 1ay nhiém RSV. Céc
hop bao hé hap nay co kich thudc 16n hon té bao Hep-2 rat nhiéu 1an va gay nén hién
tugng huy hoai té bao CPE trong mdi trudng nudi cdy (Hinh 3.7a). Pay la dang nhan
1én cta virus dé quan sat nhat bang kinh hién vi quang hoc soi ngugc hodc kinh hién
vi dién tir truyén qua véi d6 phong dai tir 100-1000 1an.



Hinh 3.7. Hinh anh virus hop bao ho hap (RSV) trong dich ni phén lap virus
trén dong té bao Hep-2 chup dudi kinh hién vi dién tir truyén qua (TEM) véi d6
phong dai tir 1.000-20.000 lan.

(a). Hinh anh virus nhan 1én trong té bao, hoa mang céc té bao canh nhau tao thanh
cac dang hop bao (hinh ngdi sao mau trang). (b). Hinh anh RSV nay chdi ra khoi mang té
bao Hep-2 va tao thanh cic ciu tric dang thudn dai (miii tén mau den). Cac hat virus duogc
giai phong hoan toan khoi mang t& bao Hep-2 ¢ cau trac hinh cau dién hinh trong dich ndi
mdi truong phén 14p virus (mili tén mau tring). (c). Cac hinh dang khac nhau cia RSV sau
khi nay chdi tir mang té bao Hep-2 khi dugc quan sat dudi kinh hién vi dién tir truyén qua.
(d). Cac hat virus RSV duogc phan cét hoan toan (miii tén mau tring) tir cic ciu truc nay
chdi ban dau (miii tén mau den) va trd nén chiém da s6 trong méi trudng dich nudi cay

virus.

Trong qué trinh RSV nhan 1én va giai phong ra bén ngoai, virus s€ dugc bao
boc boi 16p mang ngoai cia té bao Hep-2 va ndy chdi (Hinh 3.7b). Mang ngoai ciia
té bao bi kéo dai ra do céc hat virus chua truong thanh tap hop lai dé chuén bi cho
qua trinh giai phong ra bén ngoai. Thong thuong, cac tap hop RSV nay s€ kéo dai
mang té bao ra thanh dang dai/soi i méi duogc nay choi thanh td chirc doc 1ap trong
moi trudng nudi cdy. Luc nidy RSV c¢6 dang hinh thudn dai va thang, thuén dai va

cudn ¢ gitra, hinh que x04n mot dau hay dang sgi chia nhé (Hinh 3.7¢). Cac hinh dang
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nay 1a tiy thudc vao viée virus ndy chdi va ton tai trong moi trudng phan 1ap, dam
bao cho virus duoc nhan 1én va giai phong nhiéu nhat.

Vi chi mot 1an nay chdi nhung do ¢6 kich thuéc dang que/soi gdbm nhiéu virus
bén trong nén $6 luong céc hat virus dugc tao ra nhiéu hang chyc t6i hang tram lan.
Céc hinh dang RSV nay s& tién hanh phan chia va giai phong hang trim hat virus doc
1ap vao méi trudng nudi cdy (Hinh 3.7d). Pay ciing 14 thoi diém qua trinh virus nhan
1én va giai phong hoan toan khoi té bao Hep-2. Tién hanh thu ching cat giit va phan
tich di truyén sau hon vé RSV ciing dugc thyc hién tai thoi diém nay.

3.2.2. Két qua gidi trinh tw hé gen virus hop bao hé hip

3.2.2.1. Dac diém cdc mau giai trinh ty gen thé hé méi

Luya chon cac mau giai trinh tu gdm toan bo sb ching RSV thu dugc va mot
s6 mau bénh pham ho hap. Cac miu bénh pham hé hip va chung dai dién cho nim
thu thap, dia diém nghién ciru, phan nhém RSV, tudi, gisi tinh. Thong tin chi tiét cac
mau nay duoc trinh bay trong Bang 3.6.

Bang 3.6. SO lugng ching va bénh pham ho hap tién hanh giai trinh ty gen

thé hé mai trong nghién ctru.

Bénh vién Bénh vién Pa khoa tinh
Nhi Trung wong Quéang Ninh
Nam $6 lrong §0 lu’(,rnxg $6 lugng §0 lu’(,rnxg Tong so
chiin bénh pham chiin bénh pham
g hé hép g hé hép
RSV-A
2017 9 6 1 3 19
2018 6 0 2 6 14
2019 0 5 0 7 12
2020 0 9 0 2 11
2017-2020 15 20 3 18 56
RSV-B
2017 4 12 0 6 22
2018 3 0 3 12
2019 0 0 4
2020 0 0 2
2017-2020 7 28 0 15 50

Téng cong c6 56 mau RSV-A va 50 mau RSV-B (chiing va bénh pham ho hap)
dugc tién hanh giai trinh ty hé gen bang k¥ thuat giai trinh ty gen thé hé méi. Trong
sO 56 miu RSV-A c6 18 chung phan lap va 38 mau bénh phadm hé hap thu thap tir ca

hai dia diém va trong 4 nim nghién ctru. Tuong ty nhu vay, RSV-B gom 7 ching
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phan 1ap va 43 bénh pham hé hip duoc tién hanh giai trinh tr gen NGS. Thong tin
chi tiét cac mau nhu ma sd, tudi, gisi tinh, thoi gian thu thap, dia diém 1dy mau nhu
trong Phu luc 4 va Phu lyc 5 cua luén an.
3.2.2.2.  Két qua khuéch dai hé gen ciia RSV
Khuéch dai hé gen cua RSV, 6 cap mdi dic hiéu v&i mdi nhém RSV duge sur
dung trong phan tmg PCR trong cic dng phan tng khac nhau. San pham DNA duoc
tién hanh dién di kiém tra trén gel agarose 1% (Hinh 3.8).

Hinh 3.8. Dién di san pham PCR khuéch dai h¢ gen RSV.
Céc giéng 1-6 twong g véi san pham PCR ciia 6 cip moi RSV-A (phia trén) va
RSV-B (phia dudi). Kich thude cac san pham PCR tir khoang 2,5Kb-3,8Kb (RSV-A) hoic
2,3K-4,4Kb (RSV-B). M: Marker 1Kb.

Két qua tir Hinh 3.8 cho thiy san pham phan tmg PCR dugc nhén 18n 13 rang,
kich thudc pht hop véi tinh toan 1y thuyét ciia moi thiét ké va dic hiéu. Luong DNA
thu duoc du 16n dé tién hanh tinh sach va thuc hién cac buéde tiép theo cua qua trinh
giai trinh ty gen NGS.

3.2.2.3.  Két qua gidi trinh tw gen thé hé moi

Dt li¢u giai trinh tu hé gen cac mau RSV thu duoc sau khi giai trinh ty 4 lan
trén hé théng may Illumina Miseq. Cac thong s6 mdi 1an giai trinh tu dugc thé hién
trong Bang 3.7 va Hinh 3.9.
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Bang 3.7. Két qua giai trinh ty hé gen RSV bang cong nghé giai trinh tu gen thé hé

moi trén hé thong may giai trinh ty gen Illumina Miseq.

., Ty 1€ tao cum

. Tong dung L.

Lan giai S0 mau giai Gia tri Q30 gidi trinh tw

lwgng thu dwge
trinh tw (Gb) trinh tw (%) thanh cong
(%)
Lan 1 1,9 28 92,46 91,56
Lan 2 2,0 28 91,56 90,78
Lan 3 1,8 24 94,73 92,16
Lan 4 2,0 26 93,76 91,88
| Ngay thuc hién giai trinh twr gen
202210.27 = : s
Tén may giai
T | Cluster Passing Filter (%) trinh i
Gia tr1 Q30 .
Instrument . ‘ )
M07241 | 93.76 | 91.88 2022-10-27 11:57 MiSeq
sive | Dung lwong

Run Status Lane QC Status Flow Cell Status thu dugc
Complete QcPassed QcPassed " "
Latest Analysis Cycles Yield 000000007 e
FASTQ Generatio... 151|8]8]151 1.17 Gbp

Hinh 3.9. Két qua mot 1an giai trinh ty hé gen RSV bang cong nghé giai trinh

tu gen thé hé méi trén hé thong may giai trinh ty gen Illumina Miseq.

Dung luong dau ra ciia mdi 1an giai trinh tu tir 1,8Gb-2,0Gb. Ty 18 tao cac cum
giai trinh tu thanh cong va dat chat luong déu trén 90% (%Cluster Passing Filter).
Trung binh mdi lan thyc hién tir 24-28 mau RSV. Ty 1¢ dif lidu trinh ty c6 diém chat
luong Phred trén 30 (Q30) 1a trén 91% cho thay chét luong doc trinh tw c6 d6 chinh
xac cao. Két qua so bo mot 1an giai trinh ty thanh cong voi cac thong sd ky thuat nhu
Hinh 3.9.

3.2.2.4.

Céc file dit liéu Fastq cia m&i mau dugc nhap vao phan mém CLC Genomics
WorkBench 11.0 dé phuc vu cho viéc phan tich két qua NGS. Sau khi danh gia so bd

chat luong giai trinh tu, mdi mau déu c6 s6 luong cac doan doc du 16n dé phan tich

Phdn tich két qua gidi trinh tw gen thé hé méi
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(trén 500.000 read/mAu). Sau khi loai bo cac trinh ty 161, ngdn, cac tin hiéu nhidu ¢
hai dau, cac reads nay duogc sip xép va so sanh véi trinh ti tham chiéu twong tng véi
moi phan nhém RSV (RSV-A 1a EPI _ISL 412866-hRSV/A/England/397/2017 va
RSV-B la EPI_ISL 1653999-hRSV/B/Australia/VIC-RCH056/2019). Ty 1¢ cac read
dong hang thanh cong so véi tong sb read dugc tao ra ¢ ca hai phan nhém RSV-A va
RSV-B déu dat trén 98%. Nhu vy, trung binh mdi mau c6 it nhat 490.000 read (98%)
duogc so sanh dong hang voi trinh ty tham chiéu, cac reads nay déu thudc hé gen cua
RSV (Hinh 3.10).

CLC Genomics Workbench 11.0 \ \
~~{ Tén phan mém

o 1051 1_R1.001 (paired) t... X | (834 S8 paired) tr.. X i 28_52_L001_R1_001 (paired)tr... X = [W]SR-02-16-CC-84 §
A vt ‘A h ther: S Create TrackLit
Chleu da1 tl‘lllh tu tham chleu Show more tracks together: Sy Create Track Li
TN 200 40 600 8000 10000 1200 14000
|
. .::::.f.-:.:::-::::: T = R T

B S0 RI001  EErrrees hesemes e STl SEdeRin S e

(paired) trimmed - —rt

/(ggg(ﬁ:) EPaseg: —':'::E_::" Emers ’:E:'::"::' SO ST =
A TR T TI I SR .—.;-._.:—.—.;7;.;:* I= : S = T
S0 lwong reads R . . e T, o
giong hang x p — ¥ sil
e S0 lwong reads it nhat va ﬁtueu

nhat qua méi nucleotide

Hinh 3.10. Két qua so sanh thang hang mot mau RSV-A vdi trinh ty tham
chiéu (EPI_ISL 412866-hRSV/A/England/397/2017) trén phan mém CLC
Genomics WorkBench 11.

S6 luong read sau khi dugc trims va so sanh dong hang véi trinh ty tham chiéu cua
mdi mau duoc thé hién dudi tén mau. Mdi nucleotide cua trinh tu tham chiéu c¢6 sb luong
read nhiéu nhat va it nhét di qua duogc thé hién dang s6 va dang mat d¢ bao phu béng mau

sac.

Tir két qua so sanh déng hang cac reads cia mau voi trinh ty tham chiéu cho
thay ty 18 cac reads duoc dbi chiéu tring v6i hé gen cia RSV déu dat trén 98% tong
sO reads thu dugc tir két qua giai trinh ty. Trung binh d6 sau bao phu cua céc reads
qua mdi nucleotide dat tir 2000X-3450X ddi véi RSV-A va tir 2330X-4010X ddi véi
RSV-B (Xem thém phan Phu luc 4 va Phu luc 5). Ty 18 bao phu >1000X cta cic mau
déu dat trén 95%. Tat ca cac mau déu bao phu toan bd chiéu dai trinh tu tham chiéu
va khong c6 khoang tréng nao trong hé gen. Cac két qua nay cho thay cac trinh ty thu

duogc c6 do tin cay cao.
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3.2.3. Diic diém sinh hoc phén tir cdc trinh tw thu dwoc
3.2.3.1.  Vitri cic gen trong hé gen — ldp rdp va chii gidi gen

Tir két qua so sanh dong hang véi trinh tu tham chiéu, trinh ti nucleotide trong
hé gen RSV ctia timg mau duoc tao thanh va luu dudi dang file fasta trong phan mém
CLC Genomics WorkBench 11. Dé xac dinh vi tri cac gen ctia RSV trong hé gen,
trinh tu nucleotide ctia tmg mau s& duoc so sanh véi trinh ty chuan dai dién cho tung
phan nhoém RSV (trinh tu tham chiéu dung trong phan tich két qua NGS). Vi tri cac
gen tur nucleotide dau tién téi nucleotide cudi cung dugc danh s6 dua trén chiéu dai
hé gen cua timg mau. Két qua tong hop nhu trong Bang 3.8.

Phéan nhom RSV-A véi 10 gen ma hoa cho 11 protein sap xép 1an lugt theo thir
tuy tir chiéu 3°-5°: NSI-NS2-N-P-M-SH-G-F-M2-L. Trong d6 gen M2 mi héa cho 2
protein M2-1 va M2-2 nam chdng 1én nhau mot phan (Bang 3.8). Do do, vi tri
nucleotide md dau ctia M2-2 nam trong ving ORF ctia M2-1. Tong thé chiéu dai hé
gen ctia RSV-A tir vi tri nucleotide dau tién cia gen NS/ t&i nucleotide cudi cing ctia
gen L 13 14.885-14.889 nucleotide tuy thudc vao timg mau. Véi RSV-B, chiéu dai hé
gen 13 14.958-14.967 nucleotide tuy thudc vao tirng mau. Kich thudc hé gen khéc
nhau gitta cac mau trong cung mot phan nhom 1a do céc trinh ty ndy c6 chiéu dai gen
G khac nhau, cac ving lién gen véi chiéu dai nucleotide khac nhau. Ngoai ra, giira
hai phan nhém RSV-A va RSV-B ciing c¢6 chiéu dai hé gen kha khac biét nhau do
chiéu dai cac gen khac nhau (gen SH, G, M2-1 va L) (Bang 3.8).

Du ¢6 kich thuée hé gen khac nhau trong cung mdt phan nhém RSV-A hoac
RSV-B nhung cic trinh ty déu c6 chiéu dai timg gen giéng nhau (trir gen G). Trong
nhom RSV-A, gen G c6 hai chiéu dai 12 894 va 897 nucleotide, twong tng voi 298
axit amin (51 trinh ty) va 299 axit amin (5 trinh ty). Trong nhém RSV-B, gen G c6
hai chiéu dai 12 933 va 954 nucleotide, trong ing v6i 311 axit amin (36 trinh ty) va
318 axit amin (14 trinh ty). Cac gen SH, M2-1 va L cia RSV-B cling dai hon RSV-A
3 nucleotide, tuong ing voi 1 axit amin. Nhitng gen con lai ¢ ca hai phan nhom c6

chiéu dai giong nhau.
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Béang 3.8. Vi tri, kich thudc cua cac gen/protein trong h¢ gen RSV.

RSV-A RSV-B
Gen/ Vi tri Vitri | Chiéudai | Chiéu dai Vi tri Vitri | Chiéudai | Chitu dai
Protein | nucleotide | nucleotide gen protein nucleotide | nucleotide gen protein
bat dau® | két thic® | (nucleotide) | (axit amin) bat dau® | két thiuc® | (nucleotide) | (axit amin)
25 444 52 471
NSI1/NS1 420 140 420 140
70 489 57 476
554 928 579 953
NS2/NS2 375 125 375 125
597 971 584 958
1066 2241 1092 2267
N/N 1176 392 1176 392
1109 2284 1097 2272
2273 2998 2300 3025
P/P 726 242 726 242
2317 3042 2305 3030
3182 3952 3215 3985
M/M 771 257 771 257
3224 3994 3220 3990
4222 4416 4254 4451
SH/SH 195 65 198 66
4265 4459 4259 4456
4608 5502/5505 4635 5567/5588
G/G* 894/897 298/299 933/954 311/318
4650 5544/5547 4646 5578/5599
5581 7305 5672 7396
F/F 1725 575 1725 575
5623 7347 5676 7400
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M 7524 8108 7616 8203
585 195 588 196
M2-1 7566 8150 7627 8214
8042 8314 8169 8441
M2/ 273 91 273 91
M2-2 8084 8356 8180 8452
8486 14913 8514 15014
L/L 6498 2166 6501 2167
8457 14954 8518 15018

2 Vi tri nucleotide md dau cua timg gen, tily theo mau ma vi tri nay khac nhau. Vi tri nucleotide mé dau ngin nhéat (dong trén) va dai nhét
(dong dudi) clia cung mdt gen trong sd cac miu duoc giai trinh ty gen.
b: Vi tri nucleotide két thuc ciia timg gen, tity theo mau ma vi tri nay khac nhau. Vi tri nucleotide két thuc ngin nhét (dong trén) va dai nhat
(dong dudi) clia cung mdt gen trong sd cac miu duoc giai trinh ty gen.
¢ Gen G & ca hai phan nhdom RSV-A va RSV-B ¢6 hai chiéu dai khac nhau. Do d6 vi tri nucleotide két thuc ciing ¢6 2 vi tri khac nhau. Chiéu

dai nucleotide va axit amin cling c6 2 s0 li¢u khac nhau.
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3.2.3.2. Xadc dinh cdc thay doi axit amin trén gen
Hé gen RSV cua cac mau duge xac dinh dot bién nucleotide so véi trinh tu
tham chiéu trong phan mém CLC Genomics WorkBench 11. Sau d6, cac dot bién nay
tiép tuc duoc kiém tra trén hé thong RSV Server cuia GISAID dé xac dinh nhiing thay

d6i lién quan dén axit amin, vi tri ciia chung trén gen (Hinh 3.11).

% AA identity: Do twong d‘c‘)ng tlrng gen ¢ mutations:
99.477% 3
Gen va Trinh tu so sanh Phan trdm axit amin so sanh -
Danhsach
Y | “— | | céc dot bién
Query Clade Best reference hit %id %coverage #mut: List of mutations
100% 100% 0 - no mutations
100%  100% o | SOlwgng ho mutations
93.7% 100% 1 | dotbién V3524
95.6%  100% 1 L55P
Tén mau 100%  100% 0 o mutatio
100% 100% 0 mutatio
P71L, HOOY, L101F, P120S, 1134K, G224E, G232K. 1236V
_ 52431
[S02ND20015 Other
G hRSV/A/England/397/2017 96.3% 92.5% 35
i Y207H, P298S
99.5%  100% 3 T131, 525C, S105N*°
/A 99.5% 100% 1 §176P
M2-2 hRSV/A/England/397/2017 97.7%  100% 2 Y24C, S44N

SV/A /397/2017 99.49 o o s ReR Yaad) TISOR RJ00) /00
L hRSV/A/England/397/2017 9.4% 22.6% 12 H1707N, N1723S, G1731D, Y1732H, V21201

Hinh 3.11. Hinh anh xac dinh cac ddt bién axit amin trén hé théng RSV Server cua
GISAID.

T két qua so sanh voéi chung tham chiéu twong tng (RSV-A Ia
EPI ISL 412866-hRSV/A/England/397/2017 va RSV-B 1a EPI _ISL 1653999-
hRSV/B/Australia/VIC-RCH056/2019), d6 tuong dong vé axit amin, ty 1¢ axit amin
dugc so sanh ciing nhu sd lugng va vi tri cac thay thé trén gen duoc thé hién trong
Béang 3.9. Céc trinh ty trong nghién ctru c6 dd bao phu axit amin 100% céc gen tuong
ung cua trinh ty tham chiéu (trr gen G va gen F). Pac biét, gen G cia RSV-A c6 do
tuong ddng thap nhat trong sd cac gen (94,9%-97,6%) khi so sanh véi trinh ty tham
chiéu, c6 tir 31-37 khéc biét vé axit amin duoc ghi nhan trong cic mau giai trinh tu.
Trong do, 24 axit amin (twong tng véi 72 nucleotide) tai vi tri 261-284 trén gen G
(ving HVR tht hai) bj b6t di so véi trinh ty tham chiéu duoc ghi nhan ¢ tit cac cac
mAu giai trinh ty gen. Ngoai ra con ¢ cac dot bién khac trén gen G nhung gip rai rac

& cac mau (Bang 3.9).
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Bang 3.9. Cac d6t bién axit amin va vi tri tuong tmg trong hé gen RSV.

Ty 1é So
Gen Po axit lwgng ]
U tuong amin dot Danh sach cac dt bieén axit amin
ma hoa A . X «
. dong dwgce so | bién hay gap
protein | o) | Sinh | axit
(%) amin
RSV-A
Trinh ty tham chiéu EPI_ISL_412866-hRSV/A/England/397/2017
NS1 99,3-100 100 0-1
NS2 99,2-100 100 0-1
N 99,7 100 1 V352A
P 97,4-98.8 100 2-5 L55P
M 99,6-100 100 0-1
SH 98,5-100 100 0-1
Q261del, K262del,E263del, T264del,
1265del, H266del, S267del, T268del,
T269del, S270del,
E271del, G272del,
G| 9499761 925 | 3137 1 yha34el, P274del, S275del, P276del,
S277del, Q278del,
V279del, Y280del,
T281del, T282del, S283del, D284del
F 99,7-100 100 0-2
M2-1 99,0-99,5 100 1-2 S176P
M2-2 | 96,6-98.9 100 1-3 Y24C, S44N
99, 8- P171L, R256K, L1438Q, N1723S,
L 99,6-99,7 100 6-11 G1731D
RSV-B
Trinh ty tham chiéu RSV B 1a EPI_ISL_1653999-hRSV/B/Australia/VIC-
RCHO056/2019
NS1 99,3-100 100 0-1
NS2 99,2-100 100 0-1
N 99,2-99,7 100 1-3 V971
P 99,6-100 100 0-2
M 100 100 0
SH 98,5-100 100 0-1 D64N
99,7-
G 95,8-98.,8 100 1-13 A74V
F 99,5-100 100 0-3
M2-1 99,5-100 100 0-1
M2-2 | 97,8-99,8 100 1-2 12T
99,6-
L 99,6-99,9 100 3-8 T19871
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Céac gen NSI, NS2, M va SH & cac mau RSV-A ¢ d6 tuong dong cao vé axit
amin véi trinh ty tham chiéu. Sy twong dong thuong 1a 100% trir mot sb trudng hop
chi ¢6 khac biét duy nhat 1 axit amin. Sy khac biét nay 1a khong pho bién va khong
c6 axit amin dic trung. Gen N, P F, M2-1, M2-2 & tat ca cic mau c6 sd lugng dot
bién dao dong tir 1-5 axit amin va c6 1-2 axit amin dic trung gip o da sé cac mau.
Su thay d6i axit amin tai vi tri 352 tir Valine sang Alanine (V352A) trén gen N 1a duy
nhét va c6 mit trén toan bd 56 mau giai trinh tu cia RSV-A. Gen L la gen c¢6 kich
thudc 16n nhat trong hé gen nén s6 lugng bién thé cling nhiéu hon cac gen khac (6-
11 axit amin) nhung van it hon gen G. C6 5/2166 khéc biét axit amin dugc ghi nhan
gip 0 tt ca cac mau RSV-A (Bang 3.9).

Vé6i RSV-B, xu huéng twong tu ciing dugc nhin thay trén cac gen NSI, NS2,
M, SH, M2-1 ¢ o twong dong cao voi trinh ty tham chiéu. Pa s c6 d tuong dong
100%, chi mot vai mau c6 khac biét 1 axit amin. Tuy nhién, RSV-B ¢6 d9 bao thii cao
hon RSV-A do ¢6 s lugng gen tuong dong cao hon RSV-A (5 so véi 4), su khac biét
nam & gen M2-1. Hon nita, gen M ctia RSV-B 1a gen duy nhat & ca hai phan nhom
khong phat hién dugc bat ky thay doi vé axit amin ndo gitra trinh ty mau trong nghién
cuu va trinh tu tham chiéu. D0 tuong déng ctia mau va trinh tuy tham chiéu vé axit
amin dat 100%, d0 bao phu gen dat 100% (Bang 3.9).

Su khac biét axit amin giita hai phan nhém RSV con thiy trén gen G. Du cling
6 sb luong dot bién 16n hon han cac gen khéc, gen G ciia RSV-A bi mét 24 axit amin
& tat ca cac mau trong khi & RSV-B chi 1 thay thé axit amin don thuin cua timg mau.
S6 lugng thay doi axit amin tir 1-13 va A74V 1a dot bién chung duy nhat phat hién &
50/50 mau RSV-B dugc giai trinh ty.

3.2.4. Cay phit sinh chiing logi — Phén tich di truyén gen G

3.2.4.1. Cdy phat sinh ching loai gen G RSV-A va phdn nhém di truyén

Nham xac dinh méi quan hé ciia cac virus hop bao hd hap dugc giai trinh tu
trong nghién ctru v4i cac trinh ty hién luu hanh trén thé giéi va ¢ Viét Nam trong qua
khir, dong thoi xac dinh cac phan nhom di truyén va téc do tién hoa ciia RSV, cay
phét sinh ching loai gen G cua hai phan nhom RSV da dugc xay dung.

Lua chon céc trinh ty tham khao ciia cac nude chau A xung quanh va thé giéi,
trinh ty ching chuan cua kiéu gen ON1, két hop véi thong tin thoi gian thu thap mau,
cay phat sinh chung loai gen G theo thoi gian cua RSV-A da dugc xay dung nhu Hinh
3.12.

Céc trinh ty tham khao ciia thé gidi trén cay phét sinh ching loai cha yéu dugc
lay tir cac cong trinh khoa hoc dd cong bd c6 thu mau tir nim 2016-2021. Céc trinh
tu nay 1a trinh ty toan b gen G (vung ORF cua gen G) va da dugc xac dinh phan

nhom di truyén. Véi cac chung cua Viét Nam trudc day, do gioi han vé so lugng
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nghién ctru dugc thuc hién nén chi cac ching thu thap nam 2010-2012 dugc giai trinh
tur va 1y 1am trinh ty tham khao. Ngoai ra, ching chuan véi timg kiéu gen ON1, NA1,
NA2, GA2 ciing dugc chon lam trinh ty tham khdo trén cay phat sinh chung loai.
Phuong phéap xay cdy phat sinh chiing loai c6 két hop thong tin thoi gian thu mau cua
phan mém BEAST gitp phén tich duoc nhiéu dic diém di truyén cua RSV.
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Hinh 3.12. Cay phat sinh chung loai gen G phan nhém RSV-A ctia cdc miu
thu thap tai Bénh vién Nhi Trung wong va Bénh vién Pa khoa tinh Quang Ninh giai
doan 2017-2020.
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Céc mau trong nghién ctru c6 danh déu cham d6 & cudi tén. Chung chuén kiéu gen
ON1 c6 hinh sao mau cam & cudi tén. Phan nhom di truyén (lineage va genotype) dugc xac
dinh va nhém & bén phai hinh. Tai cac nhanh ciia cdy co thé hién cac thay doi axit amin
trong nhanh do va gia tri xac suat hdu nghiém (posterior probability value). Cac thanh
ngang mau xanh thé hién thoi gian phan tach thanh nhanh va khoang mat d¢ hau nghi¢m
(95%HPD) cua thoi diém nay. Truc ngang bén dudi tir trai sang phai thé hién nam gitp
cho tinh toan thoi gian phan tdch cac nhanh cia cay phat sinh chung loai. Thanh ty 1¢ dai
dién cho thoi gian tinh bang nam. Cay phat sinh chung loai dugc xay dung bang phin mém
BEAST v2.7.0.

Trong s6 56 chiing phan 1ap/bénh pham ho hap giai trinh ty gen thé hé méi cua
RSV-A thu thap tai Bénh vién Nhi Trung wong va Bénh vién Da khoa tinh Quéang
Ninh giai doan 2017-2020 c6 53 trinh tu thude kiéu gen RSV-A ONI1 va 3 trinh tu
thudc kiéu gen RSV-A non-ON1 (Hinh 3.12). Trong sb 53 trinh tu thudc kiéu gen
RSV-A ONI1 dugc chia thanh 4 lineage (lineage 1-4).

Lineage 1 gdm 29 trinh ty duoc thu thap tir nam 2017-2020 va c6 quan hé gan
vé mit di truyén véi cac chung c6 ngudn gbe tir Trung Qude, Thai Lan ndm 2019.
22/29 trinh tu ¢6 chung 3 dot bién dic trung T200P, P215L, N255D. Lineage 2 gbm
5 trinh ty duoc thu thap tir cubi nam 2019 (1 mau) va nim 2020 (4 miu). Lineage nay
phan tach voi cac trinh ty khac trén cay phat sinh ching loai bang dot bién Y304H.
Lineage 3 gém 9 trinh tu thu thap chil yéu trong hai nim 2019 va 2020. Lineage 3
cing nhém véi cac ching luu hanh tai Pai Loan, Thai Lan, Trung Qudc nam 2019-
2021. Cac dot bién dién hinh dé phan biét lineage nay 1a T1131, V131D, N178G,
H25Q va H290L. Lineage 4 gdm 10 trinh tu chii yéu thu thap tir nim 2017-2018, ¢
1 trinh ty thu thap ndm 2019 va 1 trinh tu thu thadp nam 2020. Lineage nay cung nhém
v6i cac chiing thé gidi luu hanh cing thoi diém c6 ngudn goc tir Myanmar, Nga, Thai
Lan. Cac thay doi axit amin dic trung cho lineage nay 1a K 1341, E286K.

RSV-A ¢6 3 trinh tu thudc kiéu gen non-ON1 va tao thanh lineage 5. Kiéu gen
nay gdm 1 mau thu thap nim 2018 va 2 miu thu thap nam 2019 (Hinh 3.12). Cac
trinh tuy nay déu duoc thu thap tai Bénh vién Da khoa tinh Quang Ninh. Lineage nay
ciing tach biét so v6i kiéu gen ON1, NA1, NA2 hay GA2 ciia RSV-A bang 8 dot bién
D6N, K11R, R15K, L24I, F25V, T42A, 145V, A631.

3.2.4.2.  Cay phat sinh ching loai gen G RSV -B va phdan nhém di truyén

Cay phat sinh ching loai gen G ciia RSV-B dugc xdy dung bang phin mém
BEAST c¢6 str dung thoi gian thu thap mau dé giup tinh toan cac dic tinh di truyén
tuong tu nhu cay phat sinh chung loai cia RSV-A. Céc trinh tu tham khao dugc thu
thap tir cac cong trinh cong bd trudc day co xac dinh kiéu gen. V& ngudn gbc, cac

trinh tu nay duoc thu thap tir cac qudc gia lang giéng Chau A va cac nudc khac trén
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thé gidi, chui yéu trong khoang thoi gian tir nam 2016 dén nam 2021. Céc trinh ty cia

Viét Nam trude ndm 2015 ciing c6 mot sé dai dién. Chung chuan cua kiéu gen RSV-

B BA ciing c6 trong cdy phat sinh chiing loai nham ciing ¢6 thém cac phan nhom di

truyén trén cay (Hinh 3.13).
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Hinh 3.13. Cay phat sinh ching loai kiéu gen BA9 gen G phan nhém RSV-B

ciia cac mau thu thap tai Bénh vién Nhi Trung wong va Bénh vién DPa khoa tinh

Quang Ninh giai doan 2017-2020.
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Céc méu trong nghién ciru ¢6 danh ddu chdm xanh 14 ciy ¢ cudi tén. Chung chuin
kiéu gen BA c6 hinh sao mau do & cudi tén. Phian nhom di truyén (lineage) duoc xac dinh
va nhém & bén phai hinh v&. Tai cic nhanh cua cy c6 thé hién cac thay ddi axit amin trong
nhanh d6 va gia trj xac sudt hdu nghiém (posterior probability value). Cc thanh ngang
mau xanh duong thé hién thoi gian phan tach thanh nhanh va khoang mat do hau nghi¢m
(95% HPD) cuia thoi diém nay. Truc ngang bén dudi tir trai sang phai thé hién nam gitap
cho tinh toan thoi gian phan tdch cac nhanh cia cay phat sinh chung loai. Thanh ty 1¢ dai
dién cho thoi gian tinh bang nam. Cay phat sinh chung loai dugc xay dung bang phin mém
BEAST v2.7.0.

Tat ca 50 chung/mau bénh pham ho hap RSV-B dugc giai trinh tu gen NGS
trong nghién ctru dugc thu thap tai Bénh vién Nhi Trung wong va Bénh vién Pa khoa
tinh Quang Ninh giai doan 2017-2020 déu thudc kiéu gen RSV-B BA9 (Hinh 3.13).
Céc trinh ty nay duoc chia thanh 3 lineage: lineage 1- 3.

Lineage 1 gém 18 trinh ty nghién ctru, dugc thu thap tir cudi nim 2018 dén
nam 2020. Lineage ndy gdm céc chung RSV-B luu hanh tai Nhat Ban, Trung Qudc,
Thai Lan, Philippin... cing thoi diém véi cac mau co ngudn gbe tir Viét Nam. C6 4
thay d6i axit amin dic trung cho lineage 1 1a A131T, T1371, T290I, T312I. Lineage
2 gdm 19 trinh ty thu thap cha yéu nam 2017-2018 va duy nhat 1 trinh tu thu thap
niam 2020. Lineage nay gdm cac chung tir Argentina, Mong C6, Uc, Ha Lan... Thoi
diém thu cic mau nay tir nim 2016-2019.

Lineage 3 gom 13 trinh tu thu thap tai Viét Nam giai doan 2017-2019. Dot
bién axit amin dc trung cho lineage nay 1a L286P va Stop316Q. Chiéu dai nucleotide
va axit amin cua cac trinh ty thudc lineage 3 cling khac lineage 1 va lineage 2 do cd
dot bién tir stop codon thanh glutamin. Cac trinh ty ctia Viét Nam nim 2009-2014
thudc kiéu gen BA9 ciing dugc Iya chon lam trinh ty tham khéo trén cay phat sinh
chung loai nhung lai khong nam trong 3 lineage nay (Hinh 3.13).

3.2.5. Suw khdc biét axit amin trén cdy phdt sinh chiing loai

Pé xac dinh sy khac biét axit amin giira cdc nhanh trén cdy phat sinh ching
loai, cac trinh tu trén cdy duoc so sanh véi trinh tw ching chuan twong tmg vdi timg
phan nhom RSV. Trinh ty ching chuan dung phan tich 1a kiéu gen RSV-A ONI
(IN257693) va kiéu gen BA (AY333364).

3.2.5.1. Phdn nhom RSV-A

Phan 16n céc trinh tu cta nghién ctru trong lineage 1 RSV-A (22/29) ¢6 su khac
biét so v6i ching chuan kiéu gen ONI1 tai 3 axit amin trén gen G: T200P, P215L va
N255D (Hinh 3.14).

Lineage 2 clia cAc mau gidi trinh ty gen phan nhém RSV-A kiéu gen ON1 chi

¢ 1 axit amin dic trung duy nhét tach lineage nay ra so véi cac trinh ty khac 1a
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Y304H trén gen G. Lineage ndy gdbm 5 mau va déu c6 chiéu dai gen G nhiéu hon 1
axit amin so véi chiéu dai chung chuan kiéu gen ON1. Sy thay ddi nucleotide 1am bo
ba két thiic chuyén thanh glycin (G) (stop322G) rdi sau d6 méi xuat hién ma két thic.
Piéu nay lam chiéu dai cdc miu trong lineage 2 khong chi thém 1 axit amin ¢ C
terminal ciia gen G so voi trinh ty so sanh ma con dai hon 1 axit amin so vdi 51 trinh
tu con lai cia RSV-A (Hinh 3.15 va Hinh 3.19).
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Hinh 3.14. Su khac biét axit amin gitta lineage 1 kiéu gen RSV-A ON1 cac
mau cta Viét Nam ndm 2017-2020 so v&i trinh ty ching chuan kiéu gen ON1
(JN257693).

Ba axit amin dic trung cho lineage 1 dugc danh diu trong cac khung mau do. S6
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Hinh 3.15. Su khac biét axit amin gitta lineage 2 kiéu gen RSV-A ON1 cac
mau cta Viét Nam ndm 2017-2020 so v&i trinh ty ching chuan kiéu gen ON1
(JN257693).
Axit amin dic trung cho lineage 2 dwoc danh diu trong cac khung mau do. Sé phia

‘6 6,

trén 1a vi tri axit amin trén gen G. “.”: viing trinh tu trong dong, “-*: axit amin bi mat, “*";

mai két thic.

Lineage 3 ¢6 5 thay dbi axit amin so véi trinh ty chung chuan kiéu gen ON1
la: T1131, V131D, N178G, H258Q, H290L (Hinh 3.16). Trong s6 5 dot bién nay, 4
trén 5 su thay d6i nam trén ving bién d6i HVR 1va HVR II ciia gen G. H290L thudc
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ving HVR II va ving lap 72 nucleotide (24 axit amin) dic trung cua kiéu gen ON1

(Hinh 3.19).
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Hinh 3.16. Su khac biét axit amin gitta lineage 3 kiéu gen RSV-A ON1 cic
mau cta Viét Nam ndm 2017-2020 so v&i trinh ty ching chuan kiéu gen ON1

(IN257693).
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Hinh 3.17. Su khac biét axit amin gitta lineage 4 kiéu gen RSV-A ON1 cic
mau cta Viét Nam ndm 2017-2020 so v&i trinh ty ching chuan kiéu gen ON1

(IN257693).
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Lineage 4 ctia cac mau NGS co6 trinh tyr khic 2 axit amin so v&i trinh tu chiing
chuan ON1 so sanh 1a K134 va E286K (Hinh 3.17). Trong d6, K 1341 nam trong ving
siéu bién doi HVR 1, E286K nam trong ving siéu bién d6i HVR II va thudc ving lap
72 nucleotide (24 axit amin) dic trung ctia kiéu gen ON1 (Hinh 3.19).

Lineage 5 1a lineage khong thudc kiéu gen ON1 (RSV-A non-ON1 genotype)
va chi c6 3 trinh tu. Sy khéc bi¢t axit amin cua lineage nay so vdéi trinh tu chung
chuan kiéu gen ON1 twong déi nhiéu: D6N, K11R, R15K, L24I, F25V, T42A, 145V,
A63I (Hinh 3.18). Tuy nhién, cac thay thé axit amin nay khong thudc ving
ectodomain (axit amin 66-321) ma nam xuyén mang va phia bén trong mang cia
virus.

JN257693.1 hRSV/A/ON1/Canada
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Hinh 3.18. Su khac biét axit amin gitra lineage 5 kiéu gen RSV-A non-ON1
cac mau cua Viét Nam nam 2017-2020 so véi trinh ty ching chuan kiéu gen ON1
(JN257693).

Céc axit amin dic trung cho lineage 5 duoc danh dau trong cac khung mau do. S6
phia trén 13 vi tri axit amin trén gen G. “.”: ving trinh ty twong dong, “-“: axit amin bi mat,

“*»- ma két thuc.

Du thudc kiéu gen RSV-A ON1 hay RSV-A non-ON1 thi tat ca cic mau RSV-
A thu thap ¢ Bénh vién Nhi Trung wong va Bénh vién Da khoa tinh Quang Ninh nam
2017-2020 déu khong co6 72 nucleotide 1ap lai (twong Gng v&i 24 axit amin) trén viing
HVR ctia gen G (Bang 3.8 va Hinh 3.19). Céc trinh tu nay nam & vi tri axit amin 260-
283 va 284-307 voi thir ty nhu sau: GQEETLHSTTSEGYLSPSQVYTTS. Tuy nhién,
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du khong c6 72 nucleotide lip lai nhung 53/56 mau RSV-A cua Viét Nam déu thude
kiéu gen ONT1 trén ciy phat sinh chiing loai, nim cung véi cac ching khac trén thé
gidi c6 vung lap lai (Hinh 3.12).

Trong Hinh 3.19, mdi lineage déu c¢6 3 dai dién dé so sanh dong hang vdi trinh
tur chung chuén kiéu gen ON1. Sy khac biét axit amin xung quanh ving 72 nucleotide
lap lai cling duoc thay rd trén lineage 2, lineage 3 va lineage 4 v6i sy thay doi axit
amin tuong ung 1a H304Y, H290L va E286K. Riéng cic mau trong lineage 2 ¢6 chiéu
dai nhiéu hon mat axit amin so v6i cic mau thudc lineage khac va chung chuan kiéu

gen ON1 ¢ vi tri axit amin 322.

240 250 260 270 280 290 300 310 320

I [ [ O [ I I
JN257693.1 hRSV/A/ON1/Canada TGKPTINTTKTNIRTTLLTSNTKGNPEHTSQEETLHSTTSEGYLSPSQVYTTSQEETLESTTSEGYLSPSQVYTTHEYLSQSLSSSNTTK* -
Lineage 1 - SARI02CC17158 e D...| - e Pt LE
Lineage 1 - SARI18NH19105 e D..Y| - e I Y LE
Lineage 1 - SARI0O2HH17096 e D...| - e Pt LE
Lineage 2 - IS02ND20035 P - e A Ho oo, *
Lineage 2 - IS02KH20090 P - e P D....... Hoodooooooooiii, *
Lineage 2 - SARI02HH19139 P - e T Hooooooooooiii, *
Lineage 3 - IS0720250 e Q. - e P K.*-
Lineage 3 - SARI02CC19116 e Q. - e T Lo...... P LE
Lineage 3 - SARI02CC19118 e Q. - e T Lo...... P *e-
Lineage 4 - SARI02CC18015 e I - =K *-
Lineage 4 - SARI18NH18049 e I - K LE
Lineage 4 - SARI02CC19103 e I - =K *e
Lineage 5 - SARI18CC18084 L. KR - - =LK Kl ............. *-
Lineage 5 - SARI18NH19101 A D...| - et T P *-
Lineage 5 - SARI18NH19098 A D...| - e T P *-

Hinh 3.19. Su khac biét axit amin vung 1ap HVR II va doan cubi trén gen G
giita 5 lineage cac mau ciia Viét Nam nam 2017-2020 so v6i trinh ty chung chuan
kiéu gen ON1 (JN257693).

Vi tri trong khung 1a vung 1dp 24 axit amin (twong Gmg vdi 72 nucleotide) thude
ving HVR 11, s6 phia trén 1a vi tri axit amin trén gen G. “.”: viing trinh tu trong dong, “-:

axit amin bi mat, “*”: ma két thuc.

3.2.5.2.  Phdn nhom RSV-B

Cac mau giai trinh ty gen NGS phan nhém RSV-B thu thap tai Bénh vién Nhi
Trung wong va Bénh vién Pa khoa tinh Quang Ninh giai doan 2017-2020 dugc chia
thanh 3 lineage. Tuy nhién sy khac biét giita cac lineage dic trung boi cac thay do6i
axit amin lai khong dugc rd rang nhu vdi phan nhém RSV-A. Riéng lineage 2 khong
c6 dot bién axit amin dic trung cho lineage.

Lineage 1 RSV-B kiéu gen BA9 khi so sanh véi trinh ty ching chuan kiéu gen
BA c6 ngudn gdc tir Argentina nim 1999 (AY333364) c6 4 dot bién: A131T, T1371,
T2901, T312I (Hinh 3.20). Ca 4 d6t bién nay déu thudc vung siéu bién doi HVR cia
gen G. Cac mau thudc lineage 1 kiéu gen RSV-B BA9 ctia Viét Nam c6 chiéu dai 312

axit amin, ngan hon so vd&i trinh ty chung chuan BA 3 axit amin.
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AY333364.1 BA4123/993 MSKNKNQRTA RTLEKTWDTL NHLIVISSCL YKLNLKSIAQ IALSVLAMII STSLIIAAII FIISANHKVT LTTVIVQTIK
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AY333364.1 BA4128/99B
Lineagel-I1502ND20032

Lineagel-SARI18HH18116
Lineagel-SARI02HH18116
Lineagel-SARI18NH19150
Lineagel-SARI18NH19142

AY333364.1 BA4128/99B
Lineagel-I1502ND20032

Lineagel-SARI18HH18116
Lineagel-SARI02HH18116
Lineagel-SARI18NH19150
Lineagel-SARI18NH19142

AY333364.1 BA4128/99B
Lineagel-I1502ND20032

Lineagel-SARI18HH18116
Lineagel-SARI02HH18116
Lineagel-SARI18NH19150
Lineagel-SARI18NH19142

Hinh 3.20. Su khac biét axit amin giira lineage 1 kiéu gen RSV-B BA9 céc
mau cta Viét Nam ndm 2017-2020 so v&i trinh ty ching chuan kiéu gen BA
(AY333364).

Bon axit amin dic trung cho lineage 1 dugc danh diu trong cac khung mau do, sb
phia trén 1 vi tri axit amin trén gen G. “.”: ving trinh ty trong ddng, “-*: axit amin bi mat,

“*”. m3 két thuc.

280 290 300 310 32
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AY333364.1 BA4128/99B VLDTTTSKHT IQQQS STT PENTPNSTQT PTASEPSTSN STQKL*SYA*
Lineage3-SARI18NH17067 AF........ i = ..RJQP. . *
Lineage3-SARI02CC17120 A..I...... i = [ ..RJQ...*
Lineage3-SARI02CC17123 A..I...... = ..RJQ...*
Lineage3-SARI02CC18133 A..I...... i = ..RJQ...*
Lineage3-SARI18NH17081 A......... i = I ..RJQ...*
Lineage3-SARIO02TN19077 .......... T... JB¥... ..., Pl ..RJQ...*
Lineage3-SARI02CC17130 .......... T.... L..oeeenn. Pl ..RJQ...*
Lineage3-SARI02CC17135 .......... T... Y. .. ..., B F..R|Q...*
Lineage3-SARIO2CC17112 .......... T... JB¥... .......... P....... T..R{Q...*
Lineage3-SARIO2HH19160 .......... T.... ee Gollla... P....... ..RJQ...*
Lineage3-SARI02CC17151 M......... T..R. B ..RJQ...*
Lineage3-SARI18NH17127 M......... T..RJP...I ...t tiiiieennn ..RJQ...*
Lineage3-SARI02CC17015 A......... T. .. H.P.. ittt i it ..RJQ...*

Hinh 3.21. Su khac biét axit amin gitra lineage 3 kiéu gen RSV-B BA9 cic mau
ctia Viét Nam nam 2017-2020 so véi trinh ty ching chuan kiéu gen BA
(AY333364).
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Axit amin dic trung cho lineage 3 dwoc danh diu trong cac khung mau do, sé phia

‘6 6,

trén 1a vi tri axit amin trén gen G. “.”: viing trinh tu trong dong, “-*: axit amin bi mat, “*”;

ma két thuc.

Lineage 3 kiéu gen RSV-B BA9 cac mau trong nghién ciru dugc dic trung boi
thay doi L286P trén gen G. Ngoai ra, cac mau nay ciing ¢ chiéu dai 319 axit amin
thay vi 315 axit amin nhu trinh tu chung chuan BA do xuat hién dot bién tir stop
codon thanh Glutamin (stop316Q) (Hinh 3.21).
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Hinh 3.22. Su khac biét axit amin trén gen G giita 3 lineage thudc kiéu gen
RSV-B BA9 cic miu ctia Viét Nam nam 2017-2020 so v6i trinh ty chung chuan
kiéu gen BA (AY333364).

Vi tri trong khung mau xanh 1a vung 1ap 20 axit amin (twong ung véi 60
nucleotide) thudc ving HVR. Axit amin dic trung cho cic mau RSV-B trong nghién ciru
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dugc danh dau trong cac khung mau dé. SO phia trén 1a vi tri axit amin trén gen G. “.”:

vung trinh ty tuong déng, “_: axit amin bi mat, “*”: ma két thac.

Tat ca 50 mau RSV-B giai trinh ty gen trong nghién ciru ¢6 5 khac biét vé axit
amin so voi trinh tu chung chuan BA: T107A, R136T, P159del, K160del, va T2541
(Hinh 3.22). Trong d6, thay d6i T254I nam trong vung lap lai 60 nucleotide cta kiéu
gen BA9. Vi thudc kiéu gen BA9 nén trong viing HVR cua gen G, cic mau ciia Viét
Nam déu ¢6 vung lip lai 60 nucleotide (twong tng 20 axit amin) tai vi tri axit amin
241-260 va 261-280 vdéi tht ty nhu sau: ERDTSTSQSTVLDTTTSKHT. Bén canh
d6, 50 trinh tu RSV-B cua Viét Nam déu bét di 6 nucleotide (CCAAAA) tuong ung
v6i 2 axit amin (PK) ¢ vi tri 159-160 trén gen G. Ngoai ra, cac trinh ty thudc lineage
3 ciing ¢ chiéu dai gen G nhiéu hon céc trinh ty thudc lineage khac 1 7 axit amin
(319 axit amin so v61 312 axit amin).

3.2.6.  Dong luc tién héa
3.2.6.1. Dong luc tién héa ciia RSV-A

Tinh toan khoang cach di truyén (p-distance) cia cac lineage Viét Nam véi
cac nhom/kiéu gen khéac trén cdy phat sinh chung loai gitp danh gia duoc mic do
tuong ddng va khac biét vé mit di truyén gitra cac nhom nay voi nhau. Su khac biét
tién hoa ctia cac mau giai trinh tu gen RSV-A trong nghién ctru dugc thé hién trong
Béng 3.10.

Khoang cach di truyén giita 4 lineage tir lineage 1 dén lineage 4 dao dong tir
0,0185-0,0315. Trong khi d6, lineage 5 lai c6 khac biét di truyén 16n hon han so véi
4 lineage con lai véi p-distance = 0,0761-0,0876 (Bang 3.10).

Lineage 1-4 so v6i cac trinh tu khac trén thé gidi trong kiéu gen nay (ON1-
TG) c6 su khac biét tién hoa khong nhiéu (0,0267-0,0329). Nguoc lai, lineage 5 so
vdi nhom ONI1-TG lai c6 p-distance=0,072. Khi udc tinh tat ca 53 mau cua kiéu gen
ONI1 trong nghién ctru v6i cac mau cung kiéu gen cua Viét Nam trude ddy, du c6 sy
khac biét 16n nhit & 72 nucleotide 13p lai tai HVR cta gen G nhung khoang cach di
truyén ctia hai nhém nay 1a khong 16n (0,026).

Tai cac nhanh chia lineage trén cay phat sinh chuing loai, gia tri xac suét hau
nghiém ludn 16n hon 0,96. Pic biét tai diém node cua lineage 5, gia tri xac suat hau
nghiém bang 1, ching to su khac biét giira lineage nay véi cac kiéu gen khac trén cay
phat sinh ching loai (Hinh 3.12). Nhin chung, su khac biét tién hoa gitra lineage 5 va
cac lineage khéc, cac kiéu gen khac ciia RSV-A trén ciy phat sinh chung loai 1a tuong

d6i 10n va co y nghia théng ké (p<0,05).
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Bang 3.10. Udc tinh su khac biét tién hoa trinh ty gen G giira cac lineage/nhom ctiia RSV-A*.

Lineage | Lineage | Lineage | Lineage | Lineage

ONI-TG | NAl NA2 GAl GA2
1 2 3 4 5

Lineage 1
Lineage 2 | 0,0251
Lineage 3 | 0,0270 0,0315
Lineage4 | 0,0185 | 0,0271 | 0,0238
Lineage 5 | 0,0761 | 0,0875 | 0,0876 | 0,0815
ONI-TG | 0,0276 | 0,0329 | 0,0302 | 0,0267 | 0,0720
NAl 0,0342 | 0,0380 | 0,0391 | 0,0358 | 0,0628 0,0421
NA2 0,0776 | 0,0772 | 0,0761 | 0,0688 | 0,0855 0,0783 0,0606
GAl 0,2395 | 0,2299 | 0,2350 | 0,2281 | 0,2511 0,2331 0,2004 | 0,1725
GA2 0,0623 | 0,0624 | 0,0665 | 0,0605 | 0,0994 0,0680 0,0555 | 0,0398 | 0,1659

*: Cac phan tich tién hoéa dugc thyc hién trén phan mém MEGA X v&i mé hinh Maximum Composite Likelihood, gié tri bootstrap 1a 1000.
Lineage 1-5 tuong tmg véi 5 lineage RSV-A cac mau gidi trinh ty gen NGS ctia Viét Nam trong nghién ctru. ON1-TG 1a c4c trinh ty tham
khao trén thé gidi thudc kiéu gen ON1 trén cay phét sinh ching loai. NA1, NA2, GA1, GA2 tuong tng voi trinh ty tham khao céc kiéu gen
NA1, NA2, GA1, GA2 trén cay phat sinh chung loai.



82

Tracer

[l Estimates A Marginal Density | Joint-Marginal A Trace

Summary Statistic clockRate
mean 1.3241E-3
stderr of mean 7.6375E-6
stdev 2.202E-4
variance 4.8487E-8
median 1.3204E-3
valuerange [5.9312E-4, 2.2375€-3]
geometric mean 1.3054E-3
95% HPD interval [8.8091E-4, 1.7401E-3)
auto-correlation time (ACT) 1.0828E5
effective sample size (ESS) 831.2
number of samples 18001
Hinh 3.23. Két qua tinh toan tdc do tién héa phan tir gen G cia cac trinh tur
RSV-A thu thép tai Bénh vién Nhi Trung wong va Bénh vi¢n Pa khoa tinh Quang
Ninh giai doan 2017-2020.
Udc tinh dugc thue hién bang phin mém BEAST v2.7.0 va Tracer v1.7.2.

Cay phat sinh chiing loai bang phuong phap MCMC duoc xay dung dé udc
tinh tbc do tién hoa phan tir va tién hoa theo thoi gian cia RSV-A gen G cho céc
chung Viét Nam va toan cau. Tc do tién hoa tong thé cia RSV-A gen G ¢ Bénh vién
Nhi Trung wong va Bénh vién Da khoa tinh Quang Ninh giai doan 2017-2020 theo
wéc tinh 13 1,32x107 thay thé/vi tri/nam [95% HPD: 8,81x10-1,74x10] (Hinh
3.23). Cay phat sinh ching loai MCC gen G phan nhom RSV-A (Hinh 3.12) dugc
chia ty 1¢ theo thoi gian da chimg minh rang thoi gian xuét hién t6 tién chung gan
nhat trén cdy (tMRCA) duoc ude tinh 14 vao khoang nim 2007 (95% HPD: 2004-
2009) d6i voi kiéu gen ON1. Con dbi v6i kiéu gen non-ON1 (lineage 5), thoi gian
xuét hién to tién chung gan nhét trén cdy udc tinh vao nam 2002 (95% HPD: 1998-
2006). Ngoai ra, cdy phat sinh chiing loai theo thoi gian ciing thé hién sy khac biét di
truyén ciia cac trinh ty trong nghién ciru dbi véi ca kiéu gen ON1 va non-ON1, hai
kiéu gen nay duoc tach ra tir rat 1au, khoang nim 1989 (95% HPD: 1984-1994) (Hinh
3.12).

3.2.6.2. Dong luc tien héa ciia RSV-B

Bang 3.11 thé hién két qua tinh toan khoang cach di truyén tién hoa cia céc

mau RSV-B trong nghién ctru v6i cac nhom khac trén cdy phat sinh ching loai gitp

danh gia dugc mirc d§ twong dong va khac biét vé mat di truyén gitra cdc nhom nay
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v6i nhau. Tat ca 50 mau giai trinh tu thé hé mdi cua RSV-B trong nghién ctru dugc
chia thanh 3 lineage va déu thudc kiéu gen BA9.

Khac biét tién hoa ctia cic mau trong nghién ctru v6i cic mau tham khdo trén
thé gidi ciing thudc mot kiéu gen BA9 1 khong cao, p-distance = 0,0236. Khi so sanh
timg lineage clia cAc mau gidi trinh tu gen RSV-B & Viét Nam véi cac trinh ty tham
khao ctia thé gidi trén cdy phat sinh chung loai, khoang cach di truyén udc tinh ciing
khong khéc biét nhiéu so vai gia tri tinh chung cac mau nay voi nhau (0,0205-0,0265)
(Bang 3.11).

Bang 3.11. Udc tinh su khac biét tién hoa vé trinh tu gen G gitta cac
lineage/nhoém cia RSV-B*
Lineage 1 | Lineage 2 | Lineage 3 | BA9-TG | BA9-VN QK

Lineage 1
Lineage 2 0,0256
Lineage 3 0,0293 0,0255
BA9-TG 0,0205 0,0247 0,0265
BA9-VN QK | 0,0418 0,0399 0,0399 0,0371

" Cac phan tich tién hoa duoc thuc hién trén phﬁn mém MEGA X v6i mé hinh Maximum
Composite Likelihood, chi sé bootstrap 1a 1000. Lineage 1-3 twong tmg véi 3 lineage RSV-
B cac mau gidi trinh ty gen NGS ctia Viét Nam trong nghién ctru. BA9-TG 1a céc trinh ty
tham khao trén thé gi6i thudc kiéu gen BA9 trén cdy phat sinh chung loai. BA9-VN QK la
cac trinh ty RSV-B BA9 cua Viét Nam trudce day, dugc léy lam trinh ty tham khdo trén cay
phat sinh chung loai.

Tuy nhién, khi so sanh v&i céc trinh ty ciia Viét Nam trong qué khir cung thudc
kiéu gen BA9, sy khac biét tién hoa ctia cac mau trong nghién ciru thay doi tir 0,0399
dén 0,0418. Gi4 tri nay cao hon p-distance ctia cac mau trong nghién ctru véi cac miu
BAO9 thé gidi trén cy phat sinh chiing loai. DU vay, sy khac biét trong wdc tinh khoang
cach di truyén nay khong c6 y nghia thong ké.

Vi¢e chia cac lineage cua phdn nhom RSV-B trong nghién ctru cling khong
that su rd rang nhu cua phan nhom RSV-A. Tai cac node chia lineage trén cay phat
sinh chung loai, gia tri xac suét hau nghiém cua lineage 1 va lineage 3 déu béng 1

nhung cua lineage 2 lai nhé hon 0,7 (Hinh 3.13).
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Tracer

A Marginal Density | Joint-Marginal A Trace

Summary Statistic clockRate
mean 8.2872E-4
stderr of mean 1.4658E-5
stdev 3.2723E-4
variance 1.0708E-7
median 8.1675E-4
valuerange [4.063E-6,2.2785E-3)
geometric mean 7.4853E-4
95% HPDinterval [1.9593E-4, 1.4684E-3)
auto-correlation time (ACT) 1.8059E5
effective sample size (ESS) 498.4
number of samples 18001

Hinh 3.24. Két qua tinh toan tdc do tién héa phan tir gen G cia cac trinh tur
RSV-B thu thap tai Bénh vién Nhi Trung wvong va Bénh vién Da khoa tinh Quang
Ninh giai doan 2017-2020.

Udc tinh dugc thue hién bang phin mém BEAST v2.7.0 va Tracer v1.7.2.

Tinh toan vé toc d6 tién hoa phan tir theo thoi gian ctia gen G phan nhom RSV-
B cic trinh tu cta Viét Nam giai doan 2017-2020 1a 8,29x10* thay thé/vi tri/nim
[95% HPD: 1,96x10* — 1,47x107*] (Hinh 3.24). Dya vao udc tinh trén cay phat sinh
chung loai, thoi diém xudt hién to tién chung gﬁn nhét cua cac trinh ty RSV-B Viét
Nam kiéu gen BA9 trong nghién ctru 1a khoang nam 2013 (95% HPD: 2012-2014)
(Hinh 3.13). Ngoai ra, néu tinh toan bd céc trinh tu c6 kiéu gen BA9 cta Viét Nam
trén cdy phat sinh ching loai (cac trinh tu trong nghién ctru va céc trinh tu tham khao)

thi thoi diém xuét hién t6 tién chung gan nhét 1a nam 2005 (95% HPD: 2003-2007).
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Chuong 4. BAN LUAN

4.1. Su luu hanh ciia virus hop bao hé hap trén bénh nhén nhi viém dwong hd
hip cip tinh ning tai Bénh vién Nhi Trung wong va Bénh vién Pa khoa tinh
Quéang Ninh

4.1.1. Ty ¢ dwong tinh chung ciia virus hop bao hé hip

Viéc lya chon cac mau theo tiéu chuan viém dudng ho hap cép tinh nang SARI
dé nghién ctru RSV ciing nhu cac tac nhan ho hip khac di duoc thuc hién ¢ nhiéu
nghién ctru va nhiéu noi trén thé gisi [13]. Trong nghién ciru nay, ty 1& duong tinh
chung ctia RSV trén cac bénh nhan nhi bi viém duong ho hap cap tinh nang trong giai
doan 2017-2020 tai hai Bénh vién Nhi Trung wong va Bénh vién Da khoa tinh Quang
Ninh 12 28,02%. Ty 1é nay twong ty nhu cac nghién ctru & Philippin (28,1%) [99], A
Rap (26%) [100], Myanmar (24,5%) [38], Trung Qudc (23,7%) [101]. Tuy nhién, ty
1€ duong tinh RSV trong nghién ctru lai cao hon so v&i cac bao cao tai Thai Lan
(13,2%) [102], Colombia (12,02%) [103], M¥ (7,7%) [104], Chau Phi (14,6%) [105]
va thap hon so vdi Lao (41%) [106], Brazil (56%) [18], Chau Au (46%) [105]. Piéu
nay cho thay, khong c6 sy tuong dong vé ty 1& nhiém RSV tai cac qudc gia trong cling
thoi diém. Du ¢6 cung vi tri dia Iy va diéu kién khi hau nhung ty 1¢ dwong tinh RSV
lai mang tinh cuc b, cac quéc gia khac nhau cé6 ty 1¢ nhiém RSV khac nhau. Ngoai
ra, ty 1& nhiém RSV bi anh hudng boi su khac biét trong kich thuéc mau thu thap,
thoi gian giam sat gilta cac nghién ciru ciing nhu do tudi ca bénh nhan 1dy mau xét
nghiém.

Ty 1& nhiém RSV trong cac nghién ciru tai Viét Nam ciing rat da dang. Tai
mién Trung Viét Nam, cac cong bd khoa hoc di dua ra ty 1¢ duong tinh RSV trén
bénh nhéan nhi bi viém dudng ho hap trong giai doan 2010-2012 14 23% [107], 2007—
2012 13 26,8% [82]. Cac nghién ciru tai thanh phd HO6 Chi Minh nim 2009-2010 va
2010-2011 dua ra ty 1& nhiém RSV tuong tng 1a 48% [85] va 23,8% [86]. Tai mién
Bic, nghién ctru da chi ra ty 1¢ nhiém RSV trén bénh nhan SARI dudi 5 tudi 1a 32%
[49] va v&i bénh nhan dudi 2 tudi ty 18 nay 13 36,5% [50]. Mot nghién ctru khac thu
thap cac mau bénh phém SARI tr nam dia diém dai dién & Viét Nam trong giai doan
20122016 cho thay ty 1¢ duong tinh voi RSV 1 22,8% [83].

Nhin chung, ty 1& dwong tinh voi RSV ¢ bénh nhan nhi viém dudng ho hép tai
Viét Nam dao dong & mirc khoang 20-30%, tiy thudc vao dia diém nghién cuu, thoi
gian thu thap mau va tudi ctia bénh nhan. Cac nghién curu vé RSV thyc hién tai Viét
Nam chu yéu thu mau trude nim 2016, so voi nghién ciru ndy ty 1é nhiém RSV ciing
khong c6 su khac biét nhiéu. Cac nghién ctru sau nam 2016 thudng chi coi RSV 1a

mot trong s6 cac tic nhan gay bénh ho hap ma khong nghién ctru doc 1ap, do tudi lay
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mau ciing tap trung vao nhém nguy co cao [49]. Chinh vi vdy ma cac nghién ctru nay
c6 ty 16 nhiém RSV cao hon cic nghién ciru truée day va cao hon trong nghién ciru
nay. Tuy nhién, khi chi xét nhém tudi dudi 2 hodc dudi 5 tudi, thi két qua trong nghién
clru nay ciing c6 ty 1é cao (Bang 3.3). Mit khac, yéu t6 do tudi ciing 1a mdt trong
nhitng nguyén nhan chinh quyét dinh ty 1¢ nhiém RSV & tré nho [105]. Nhitng dicu
nay da dan toi sy sai khac vé két qua trong cac nghién ctru khong chi ¢ Viét Nam ma
trén thé gidi.

Su khac biét ty 1¢ nhiém RSV cho thdy sy da dang vé ty 1¢ duong tinh RSV
theo thdi gian nghién ciru, dia diém thu miu, d6 tudi 1ay mau va khu vuc dia 1y khi
hau [46]. Do d6, sy so sanh vé ty 1¢ duong tinh chi mang tinh chat twong ddi va dai
dién cho dia diém va thoi gian thu mau [65], [66]. Pé co so sanh toan dién va khach
quan vé ty 1¢ nhiém RSV néi chung, can thuc hién cac chuong trinh giam sat dai han
va ¢b dinh tai cac dia diém léy mau nham dam bao tinh nhét quan cua két qua. Vi¢e
giam sat RSV da duoc thuc hién ¢ nhidu quéc gia trén thé gidi nhu My, cac qudc gia
trong Lién minh Chau Au, chuong trinh giam sat cia WHO [74], [75]. Tai Viét Nam,
tuy chua c6 hé théng giam sat doc 1ap danh riéng cho RSV nhung di c6 sy giam sat
cac can nguyén virus gay bénh duong ho hap trén ddi tuong SARI ¢ ca nguoi 16n va
tré em [49].

4.1.2. Ty I¢ dwong tinh virus hop bao hé hép theo nhém tuoi

Céc nghién ctru dua ra ty 18 dwong tinh RSV rat khac nhau do nhom tudi thyc
hién khac nhau. Da s déu thuc hién trén nhom tré dudi 5 tudi nén ty 1¢ duong tinh
tuong dbi cao [108]. Khi xem xét ty 1¢ dwong tinh & nhom dudi 1 tudi va tir 1-2 tudi
trong nghién ciru ndy ciing c6 két qua trén 70%.

Phén tich chi tiét ty 16 nhiém RSV theo cic nhom tudi trong 4 nam nghién ciru,
nhom duéi 1 tudi khong chi ¢6 s6 lugng mau thu thap 16n ma ty 1¢ dwong tinh véi
RSV cua nhém nay ciing cao hon hin cic nhém khéc véi p < 0,05. Nhom 1-2 tudi
cling c6 ty I¢ duong tinh RSV cao. Ty 1€ duong tinh trong nghién ctru nay thuong cao
thir hai sau nhom duéi 1 tudi, dao dong tir 17%-37%. Do d6, tré em dudi 2 tudi co
ty 1¢ nhiém RSV cao hon cac tré trén 2 tudi. Tré dudi 2 tudi ciing 1a nhom tudi duoc
rat nhiéu nghién ctru vé RSV tap trung thu mau [17], [46].

Ngoai ra, su khéc biét vé ty 1¢ duong tinh RSV gitta nhom tur 5 tudi tro xuéng
va nhom 16n hon 5 tudi trong nghién ctru nay c6 ¥ nghia thong ké voi p < 0,05. Dicu
nay c6 nghia 13, cac tré dudi 5 tudi co nguy co mac RSV cao hon céc tré trén 5 tudi.
Nguy co méc bénh & tré dudi 5 tudi cao hon tir 2-4 14n so vi nhom tré trén 5 tudi.
Xu huéng nay ciing dugc thay trong nghién ctru khéc, trong d6 yéu td nguy co cao
nhat ddi voi nhidm RSV 1a tudi tac [42], [105]. Do d6, d6i tuong nghién ctru c6 do

tudi khac nhau sé& cho ra cac két qua nghién ctru véi ty 18 duong tinh RSV khac nhau.
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Dic biét, nam 2019 nhém tudi nay cé ty 1& nhiém RSV cao nhét trong khi nhém dudi
1 tudi lai ¢6 ty 1¢ thap nhat. 2019 ciing 1a nAm ma nhém tré cang 16n tudi thi ty 18
duong tinh RSV cang cao (Bang 3.3 va Hinh 3.3.)

Tuy nhién, ciing giéng cac qubc gia dang phét trién khac, nghién ciru ty 1& mac
bénh do RSV ¢ Viét Nam nhin chung chua chil ¥ t§i cac nhom ddi tugng khac ngoai
nhom tré em va dic biét 1a tré dudi hai tudi. Cac nhom nguy co thap hon nhu tré trén
5 tudi hodc nhém ngudi cao tudi, ngudi cd bénh Iy nén it duoc thu mau [46]. Do do,
két qua ciia nghién ctru nay & nhom tré trén 5 tudi véi ty 1¢ dwong tinh chung 13 10,5%
g6p phan bd sung thém nhitng hiéu biét vao khoang tréng trong nghién ctru RSV tai
Viét Nam noi riéng va thé gidi néi chung.

4.1.3. Ty ¢ dwong tinh virus hop bao hé hdp theo gidi tinh

Su lya chon va thu thap mau 13 ngau nhién tai cac dia diém nghién ctu do do
sO luong thu mAu gitta cac ndm va cac diém c6 sy khac nhau. Tuy nhién, s6 tré 1a nam
gidi bi viém duong ho hap cap tinh nang phai nhap vién diéu tri duoc ldy mau 1a cao
hon s6 tré 12 nit. Sy khéac biét nay duoc quan sat thiy & tit ca cac nam thu miu va cac
diém thu mau (Bang 3.1 va Hinh 3.1).

Nam gi¢i duoc ldy mau nhiéu hon nit gidi va sé lugng cac trudng hop duong
tinh vi RSV ciing cao hon nif gidi ¢ ca hai dia diém thu mau trong bén nam nghién
ctru. Nhin chung ty I¢ duong tinh RSV ¢ nam gidi cao hon nit gidi voi 58,45% so voi
41,55%. Gitra cac nam cting ghi nhan ty I¢ duong tinh RSV ¢ nam gidi c6 xu hudng
cao hon & nir giéi (Bang 3.3). Két qua twong ty ciing dugc quan sét thay tai cic nghién
ctru trén thé gidi va ¢ Viét Nam [84], [102]. Tré em m&i sinh, yéu té gidi tinh dudng
nhu cling dong vai tro quyét dinh sy 1ay nhiém RSV khi bé trai c6 nguy co mac bénh
cao hon bé gai [109]. Mot nghién ctu tuong tu khac thuc hién tai Bénh vién Nhi
Trung wong tir thang 6 dén thang 12 ndm 2019 ciing dua ra két luan tuong ty, bénh
do RSV gy ra cha yéu gip trén bénh nhan nam véi ty 16 nam/nit 1a 2/1 [110].

4.1.4. Ty 1¢ dwong tinh virus hop bao hé hép theo dia diém nghién citu va
ném thu mdu

Ty 1€ duong tinh trong giai doan 2017-2020 tai Bénh vi¢n Nhi Trung wong la
33,3% va Bénh vién Pa khoa tinh Quang Ninh 1a 19,46%. Theo phan tich, dia diém
Bénh vién Nhi Trung wong c6 ty 1& dwong tinh RSV cao gip 1,71 1an so Bénh vién
Pa khoa tinh Quang Ninh. Bénh vién Nhi Trung wong con 1a bénh vién tuyén cudi
diéu tri cho tré so sinh va tré nho, do d6 sb ca bénh viém dudng ho hap cép tinh ning
nhap vién nhiéu hon so vé&i cac bénh vién khac. S6 mau thu thap ban dau tai Bénh
vién Nhi Trung wong nhiéu gap 1,62 1an (967/596) s6 mau thu thap tai Bénh vién Pa
khoa tinh Quang Ninh. S6 lugng ca bénh duong tinh RSV ciing cao gap 2,78 lan
(322/116). Piéu nay chung t6, cac trudng hop viém duong ho hap cap tinh ning &
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Bénh vién Nhi Trung wong nhiém RSV nhiéu hon & Bénh vién Pa khoa tinh Quang
Ninh. Ty 1¢ duong tinh RSV tai hai dia diém thu mau nay khac nhau c6 y nghia thong
ke.

Niam 2017 khong chi ¢6 s6 lugng mau thu thap nhiéu nhat ma ty 1¢ dwong tinh
RSV ciing cao hon han cac nim khéc (36,13%) va cao hon trung binh ctia nghién
ctru. Ty 1& nay nhiéu gap 1,39-1,73 lan ty 1& duong tinh RSV cac nam khac. Sy khac
biét ndy khong mang tinh chét ngdu nhién ma cé ¥ nghia vé mat théng ké. Tuy nhién,
1y giai cho su khac biét vé ty 1& nhiém RSV ctia nim 2017 so v6i cac nam khac khong
that sy rd rang. Tir cic so liéu ctia nghién ciru cho thay, nim 2017 ciing 1a nim ma ty
1¢ dwong tinh ciia nhom tudi dudi 1 cao nhat trong tat ca cac nhom tudi va trong 4
nim thu mau (63,78%). Co thé chinh ty 1¢ nhiém RSV cua nhom tudi dudi 1 ting
manh d3 khién ty 1¢ duong tinh nam 2017 tang va tao sy khéc biét voi cadc nam khac.
Dé ciing cb cho gia thuyét ndy can co thém cic phan tich dich t& hoc cia cac mau
trong giai doan nghién ctru ciing nhu can tién hanh thém cac nghién ctru sy lvu hanh
khac ctia RSV tai cuing dia diém thu miu trong cac nam tiép theo dé c6 danh gia toan
dién va chinh xac.

4.1.5. Mua virus hop bao hé hép trong cdc nam nghién civu

Mot han ché trong cac nghién ciru vé RSV & Viét Nam nhu da dé cap phia trén
1a thoi gian nghién ciru thudng ngan nén viéc xac dinh mua dich 1a rat kho khan va
mang tinh dia phuong [46]. V&i két qua cta nghién ctru ndy, miu bénh pham dugc
thu thap lién tuc trong bon nam tir 2017 t&i 2020, véi 1563 mau tai hai dia diém
nghién cuu la Bénh vién Nhi Trung wong va Bénh vién Pa khoa tinh Quang Ninh.
Céc két qua phan tich theo thoi gian s& cho ra dic diém luu hanh, tinh mua vy cia
RSV.

Dich RSV ¢ mién Bac Viét Nam n6i chung va trong nghién ciru niy ndi riéng
c6 tinh chu ky kha rd rang. Cac truong hop nhiém RSV duoc phat hién gan nhu quanh
nam nhung ty I¢ duong tinh tang Ién tir thang 6 tdi thang 11. Do vy, mua dich RSV
hang ndm dao dong tir khoang thang 6 t&i thang 11 va dinh dich thuong vao thang 8
hoic thang 9 (Hinh 3.4), thoi diém cubi mua hé ddu mua thu tai mién Béc. Tai thoi
diém dinh dich, ty 1¢ duong tinh RSV ¢6 thé 1én t&i gan 80% s lwong mau thu thap
(Hinh 3.4). Két qua nay ciing twong dong véi nghién ctru cua Althouse thuc hién &
Nha Trang, RSV dién ra cao diém tir thang 7 dén thang 11, thang 8 c6 ty 1é cao nhét
[82]. Khi nghién ctru cac tic nhan ho hap trén bénh nhan viém duong ho hap cap tinh
nang tai mién Nam, tinh mua vu va thoi diém dich cling dugc ghi nhan tur thang 5 t&i
thang 10 [83]. Diéu nay chung t6 mua dich RSV tai Viét Nam dién ra cao diém tir
thang 5, thang 6 t&i thang 10 hoac 11 hang nam, dinh dich thuong xuat hién vao thang
8-thang 9.
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Maic du ¢6 mua dich rd rang véi dinh dich vao cac thang hé thu nhung sy luu
hanh cta RSV duoc quan sat thdy quanh nam. Khi gip diéu kién thuan lgi (46 am,
luong mua) thi ty 1€ nay s€ tdng 1én nhanh chong va tao thanh mua dich RSV [72].
Tai Nha Trang (mién Trung) va thanh phé H6 Chi Minh (mién Nam), khi hau thudng
chia hai muia kho va miia mua, sy luu hanh ciia RSV ciing chiu sy anh hudng cia yéu
t6 khi hau nay nén c6 ty 1é duong tinh khé thay doi. Tai mién Nam nam 2010-2011,
mua dich vao mua mua (thdng 5-11), mua kho (thang 12 dén thang 4 nim sau) gan
nhu khong ghi nhan ca duong tinh RSV nao [83], [86]. Nha Trang nam 2010-2012,
RSV luu hanh tir khoang thang 5-thang 11 va tao dinh dich véao thoi diém mua kho
va néng (tir thang 7 dén thang 9 hang nam) [82], [111]. Cac thoi diém khac sb ca
dwong tinh RSV ghi nhan khong dang ké. Tur cac két qua nay cho thay, RSV dudng
nhu luu hanh quanh nim & mién Béc (khi hau can nhiét d6i) va theo mua mua/khod &
mién Trung va mién Nam (khi hau nhiét d6i).

Tinh theo mua cua RSV ¢ cac vung nhiét d&i va can nhiét déi khac tuong tu
nhu Viét Nam chua dugc xac dinh rd rang [105]. O nhiing ving khi hau c6 lugng
mua hang ndm cao (vi du nhu Bangladesh, Guatemala, Thai Lan, Singapore,
Malaysia), nhiém RSV thudng dat dinh diém trong nhiing thang 4m w6t [112]. O cac
vung khi hau 4m/néng nhu Trung Qudc va khi hau kho han nhu Ai Cép, ty 1¢ nhiém
RSV dat dinh diém trong nhiing thang mat mé hon [113]. O cac nudc xich dao Nam
My, nhiét d6 va do am lién quan tryc tiép dén tan suét nhiém RSV, Tuy nhién, dich
RSV khong lién quan mit ché hodc it chiu anh hudng cta nhiét do, do am va luong
mua khi cic dia diém nhiét d6i trén toan thé gigi dugc so sanh trong mot mia RSV
nhat dinh [13]. Hon nita, trong mot nam cu thé, thoi diém bung phat RSV thay dbi
dang ké giira cac khu vuc nhiét d6i [40]. Piéu niy cho thiy rang mic du c6 dich RSV
& cac ving nhiét doi, rat khé dé du doan mua bung phét cia RSV & cac khu vuc nay
va sy anh hudng cua cac khu vyc nay véi nhau.

4.1.6. Sw luu hanh cdc phin nhém virus hop bao hé hip

Virus hop bao hd hdp RSV ciing gidng nhu virus cam, cac phan nhom ctia nd
c6 thé cung luu hanh song song v&i nhau hodc mot phan nhém c6 thé chiém wu thé
hon trong mua dich hang nam [46], [49]. Piéu nay d3 din t6i viéc can phai xem xét
su luu hanh cta cac phan nhom RSV. Trong nghién ctru nay, hai phan nhém RSV-A
va RSV-B cung luu hanh véi nhau tir nam 2017 ti 2020. Két qua twong tu ciing dugc
ghi nhan trong nghién ctru ciia Lu va cong sy nghién cuu tai Viét Nam trong ba nam
2013-2015, RSV-A va RSV-B ciing luu hanh dong thdi voi nhau va mdi phan nhém
chiém vu thé mot nam [83].

Niam 2017-2018, hai phan nhém cung luu hanh véi ty 1& duong tinh gan nhu

twvong duong nhau, khong thé hién sy vuot trdi cia phan nhom nay so v6i phan nhom
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con lai. Nghién ctru tai Thai Lan ndm 2017 cling c6 ca 2 phan nhom cung luu hanh
nhung RSV-B ¢6 ty 1€ cao hon RSV-A, trong khi d6 nam 2018 lai 1a mua cia RSV-A
[102]. Han Qudc nam 2017 14 su wu thé ciia RSV-A con 2018 14 su wu thé ciia RSV-
B [114]. Piéu nay hoi khac sy luu hanh ctia RSV tai Viét Nam nhu trong nghién ctru.

Céc phan nhom khac nhau c6 sy luu hanh khac nhau ¢ cac qudc gia. Tir 2010-
2019, dit liéu cta cac nude Ha Lan, New Zealand, Bé Pao Nha, Singapore cho théy,
su luu hanh dong thoi cta hai phan nhom RSV voi RSV-A 1 54% so véi RSV-B 1a
46% [65]. Trong nghién ciru nay, ndm 2017-2018 hai phan nhom cua RSV cung luu
hanh véi nhau va khong c6 phan nhém chiém wu thé. Nhu vdy, xu huéng luu hanh
ctia RSV ¢ Viét Nam 1a twong ty mot s6 qudc gia trén thé gidi.

Nam 2019, RSV-A chiém wu thé & Argentina (91%) va Anh (62,5%), trong
khi RSV-B chiém wu thé ¢ Uc (75%), An Do (98%) va Nam Phi (64,4%) [115]. Tai
Thuong Hai, Trung Qudc cling ching kién su luu hanh wu thé cia RSV-B so véi
RSV-A (75,8% so voi 24,2%) [116]. Tai Dai Loan lai c6 xu huéng khac, RSV-A luu
hanh vdi ty 1¢ cao hon RSV-B [11]. Nam 2019 tai hai diém nghién ciru, RSV-B c6 ty
1¢ duong tinh cao gan gap hai 1an so véi RSV-A (60,26% so v&i 39,74%). Nhu vay,
su luu hanh cac phan nhém cta Viét Nam vira c¢6 sy tuong tu voi mot s6 quéc gia
vira khac cac qubc gia khac.

Niam 2020 RSV-B 1a loai Ivu hanh phd bién ¢: Argentina (93%), Australia
(54%), An D6 (100%) va Anh (73%). Riéng Nam Phi, RSV-A chiém wu thé (61%)
hon RSV-B tai thoi diém nay. Tai Canada, RSV-A va RSV-B cung luu hanh véi nhau
nam 2019-2020 [115]. Trong khi d6, phan nhém chiém wu thé trong nghién ctru nay
nam 2020 1a RSV-A, vdi ty 1é cao gap 2,14 1an so vi RSV-B. Nhiing két qua nay cho
théy, du ¢ cung mot vung khi hau 6n dé1i, nhiét do1 hay can nhiét doi, sy luu hanh cua
mot phan nhom RSV & mét quéc gia khong bi anh huong boi luu hanh cia nd & cac
nuéc khac [13], [46]. Su phan phdi va chiém uu thé cua timng phan nhém RSV 1a theo
khu vuc va mang tinh riéng I¢.

Mot s6 nghién ciru trude ddy khong tim thidy mdi twong quan giita cac phan
nhom va dic diém luu hanh hoic mirc d6 nghiém trong cia bénh, trong khi nhiing
nghién ctru khac di chi ra ring RSV-A pho bién va doc luc cao hon RSV-B [18]. Tai
Viét Nam, nghién ctru sy luu hanh cic phan nhom RSV chua nhiéu. Chu yéu chi dua
ra cac ty 1& duong tinh ma thiéu phan tich su wu thé trong cdc mua do thoi gian nghién
ctru ngan. Cac bao cao vé giam st cac phan nhoém RSV ciing khong lién tuc ma gian
doan theo ting nam [46]. Tuy nhién da c6 nghién ctru chi ra rang RSV-A dudng nhur
gdy bénh ning va thoi gian diéu tri tai vién 1au hon RSV-B [111]. Do viy, xét tong
thé giai doan 2017-2020, RSV-A van c6 ty 1é duong tinh cao hon RSV-B.
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Nam 2020 trong khi ty 1¢ nhiém RSV-B gan nhu khong d6i ca nam thi RSV-A
van dién ra nhuy moi nam va tao dinh dich duy nhét vao thang 9/2020 (Hinh 3.5). Day
cling 14 ndm duy nhat ctia nghién ctru chi c6 mot dinh dich ctia mot phan nhém wu
thé ma khong phai hai dinh nhu cdc ndm khac. Du 1a nim cing luu hanh véi nhau
2017-2018 hay RSV-B chiém uu thé naim 2019 thi vao thoi diém dinh dich hang niam,
hai phan nhom nay van c6 xu hudng tao dinh dich ctng nhau. Pay ciing 1a két qua
theo ddi su luu hanh ctia RSV theo thoi gian dai nhat duge thyc hién tir trude dén
nay. Cac dir liéu ban dau dua ra duge dic diém luu hanh cua céac phan nhom tai mot
s6 khu vuc dai dién mién Bic nudc ta. DU ciing luu hanh hay chiém uu thé trong mot
nam, thoi diém gay dich va tao dinh dich hang nim van khong thay doi. Piéu nay gop
phan dua ra cac canh bao cho ngudi dan vé thoi diém nguy co xay ra dich dé co cac
bién phap phong bénh thich hop.

Su déng nhiém RSV-A va RSV-B ciing dugc ghi nhan & mot s6 bao cao tuy ty
1¢ nay khong nhiéu [46]. Trong s6 hon 1500 ca bénh SARI dugc thu thap trong bon
nam nghién ctu, chi c6 3 truong hop ddng nhiém 2 phan nhém RSV dugc ghi nhan,
chiém 0,69% s6 miu duong tinh. Ca ba trudng hop nay déu dugc thu thap vao thoi
diém dich 14 thang 7, thang 9 va thang 10 nam 2017. Mot két qua twong tu ciing duoc
ghi nhan tai Brazil trong giai doan 2016-2018 c6 nam trudng hop déng nhiém RSV-
A va RSV-B duoc bao bao [18]. Tuy nhién cac trudng hop nay khong qua phd bién
va cling gap trén nhiéu tic nhan ho hap khac nhu cam, soi,...[117].

4.1.7. Anh hwéng ciia virus SARS-CoV-2 va dai dich COVID-19

Nam 2020 chung kién s6 lugng mau thu thap tai ca hai dia diém nghién ctu
giam di dang ké so voi cac ndm khéc, chi bang 51,36% so v6i nam 2017. Diéu nay
ching to s6 lwong bénh nhan mac hoi ching viém duong ho hap cap tinh ning phai
nhap vién giam dang ké. Kéo theo d0, 1a s6 luong ca duong tinh RSV nam 2020 ciing
thap hon cac nam khéac. Ty 1é duong tinh theo phan nhém vi vy ma ciing khac biét
s0 v6i cac nam khac. Mot trong nhing 1y do dan t6i didu nay 1a sy xuat hién cta virus
SARS-CoV-2.

Su dién bién phuec tap cua dich bénh do virus SARS-CoV-2 gay ra khong chi
dan toi cudc khung hoang y té trén toan thé gidi ma con tac dong to 16n téi su luu
hanh ctia cac tac nhan ho hip khéc trong d6 c6 RSV. Cac dit liéu bao cao tir WHO da
chi ra sy thay d6i mua Iuu hanh ctia RSV ¢ ca bac ban cau va nam ban cau [118]. Tai
chau Au, mot vai quéc gia nhu Ao, Anh, Y,... ghi nhan sy giam dang ké cac truong
hop nhiém RSV tir thang 3 ndm 2020, thoi diém bat dau dai dich COVID-19 [119].
Céac qudc gia Nam M§ khong c6 ca bénh RSV duong tinh ndo tir thang 5/2020 dén
thang 8/2020 [120]. Tai Han Qudc, ty 1& dwong tinh RSV va cam, ciing nhu cac trudng

hop nhép vién do nhiing virus ndy gay nén cling gan nhu bang khong vao ntra dau
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niam 2021 — thoi diém dinh dich hang nam. Mua déng 2020-2021 tré thanh nim dau
tién sau hon 20 ndm gidm sat cac tac nhan virus ho hap tai Han Qudc ma khong cong
bd dich RSV hay cac thong bao vé cam mua [77]. Tai Nhat Ban, Iran, Canada, Bi,
Tay Ban Nha,... cling ghi nhan sy chuyén dich mua RSV hodc khong c6 dich RSV
trong thoi gian dich COVID 19 bung phat manh [118].

Trong cudc chién véi dai dich COVID-19 tir dau nim 2020, cc bién phap can
thi€p nhu phong toa toan quéc dugc thue hién, 1énh han ché di lai va doéng ctra trudng
hoc dugc ap dung tai nhiéu noi, gian céach xa hoi, dong cua bién gidi, han ché di lai
qudc té va can thiép khong dung thudc, chang han nhu vé sinh tay va bét budc deo
khau trang tai noi cong cong [78]. Cac quy dinh nay ciing dugc ap dung & Viét Nam
tai cac dia phuong tién hanh thu mau di gép phan lam giam sy 1ay truyén RSV qua
cac giot ban va tiép xtc, gian tiép lam anh huong tdi ty 1& duong tinh ciia RSV nam
2020 [140]. Hoat dong kinh doanh, san xuét, du lich va hoc tap tai cac dia phuong
tién hanh thu mau khong bi anh huong nhiéu. Tré em di hoc tai chd trong ca nam hoc,
ngoai trir 2 tudn phong téa trong thang 4 ndm 2020. Nhom tré miu gido (dudi 6 tudi)
gan nhu khong di hoc trong ca nam 2020 [121]. Ly do nay ciing giai thich sé mau thu
thap trong nam 2020 lai thdp hon rat nhiéu so v6i cac nam khac. Phan b nhom tudi
ctia tré dudi 1 tudi, tir 1-2 tudi ciing giam manh (Bang 3.1). Diéu nay da gop phan
lam anh hudng dén cac két qua cua nghién ciru vé ty 1é duong tinh chung, ty 1¢ duong
tinh theo nhom tudi va theo cac nam.

Mic du s6 lugng mau thu thap va lam xét nghiém RSV thap trong nira dau
nam 2020, tir thang 9 s6 lugng mau da ting tré lai va dam bao van c6 mua dich voi
dinh dich twong tw moi nam. Tuy ty 1¢ mau dwong tinh RSV nam 2020 khong thap
hon cac ndm khac nhiéu nhung ty 1é cac ca bénh duong tinh vao thdi diém dinh dich
lai giam hon han (36% so voi trén 50%) (Hinh 3.4). Két qua nay cho thay ring dai
dich COVID-19 c¢6 thé anh hudng dén ty 1¢ nhiém RSV & hai bénh vién lay mau. Tuy
nhién, thoi gian nghién ctru chi bao g6m nam dau tién xay ra dai dich, dir liéu RSV
tir nhimg nam tiép theo bi gian doan va khong duoc phan tich nén cac két luan vé anh
hudng cua virus SARS-CoV-2 hay cua dai dich COVID-19 1én sy Iuu hanh cua RSV
can duoc nghién ctru toan dién hon.

Su luu hanh cta cac phan nhém RSV trong nam 2020 tai Bénh vién Nhi Trung
uong va Bénh vién Pa khoa tinh Quang Ninh lai cho théy r0 su khac biét tdc dong
ctia COVID-19. Trong ba nim 2017-2019, dui phan nhém nao chiém wu thé thi phan
nhém con lai ciing van tao dinh dich va co ty 1¢ duong tinh thip hon khong déng ké.
S4 liu nam 2020 lai khac han, dinh dich van dién ra vao thoi diém nhu moi nim
nhung ty 1¢ duong tinh gitta cac thang khong c6 nhiéu chénh léch nhu nhitng nim
truge. Noi cach khac, d6 ddc cua dd thi duong tinh RSV khéng béng cac nam khac,
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dinh dich cling khong “cao” bang cac nam khac (Hinh 3.5). Bén canh d6, di mua dich

2020 cha yéu do RSV-A gy ra, nhung RSV-B van duy tri ty 1& duong tinh khong doi,

dao dong quanh 10% ma khong tao thanh dinh dich nhu RSV-A. Cac két qua budc

dau nay da cho thay xu hudng cta Viét Nam ciing tuong dong vi mot s nghién ciru
trén thé gi6i khi dai dich COVID-19 dién ra da anh huong t6i su luu hanh cua nhiéu
loai virus, vi khuan gay bénh ho hap khac [122]. Tuy nhién, dé c6 thé dua ra két luan
hi€u qua cua cac bién phap can thi¢p nay hay su canh tranh cua SARS-CoV-2 véi

RSV & Viét Nam can c6 thém nhiéu nghién ctru hon nira.

Bén canh d6, viéc thay d6i chu ky luu hanh ciia virus va mot quan thé vat chu
it mién dich do thdi gian nhiém bénh di 1au tao co hodi cho RSV quay trd lai va c6
nhiing bién d6i khic v6i nhimng gi di dugc nghién ciru trude d6 [123]. Viée giam su
lay truyén RSV trong thoi diém dich COVID-19 s& dan dén sy gia ting cua cac tré co
it mién dich hoic chua timg mac bénh. Do d6, nguy co ctia nhom tré nay 1a d& mac
bénh hon trong tuong lai [37], [120].

Tré so sinh dugc sinh ra tir nhitng ba me chua ting cudng kha ning mién dich
d6i v6i RSV sé& khong duge bao vé [124]. Khi RSV luu hanh tré lai, sé ¢c6 mot quan
thé 10n cac ca thé chua c6 mién dich va s& gay ra cac vu dich 16n va nghiém trong
hon [120]. M6t md hinh todn hoc du doan rang cac bién phap kiém soat dich COVID-
19 cang kéo dai thi su lan truyén RSV cang giam, cac vu dich trong twong lai cia
RSV s& cang 16n hon [78]. Xét dén ty 1¢ tir vong cao do nhiém RSV khong chi & tré
so sinh ma con ¢ ngudi gia trong thoi gian trude day, can cd nhimng nd lyc dé ngin
chin mot twong lai dich RSV nghiém trong xay ra khong chi trén pham vi toan cau
ma ca & cac qudc gia dang phat trién trong d6 c6 Viét Nam. Thyc hién tiép tuc giam
sat RSV, cac 0 chira va cac kiéu gen luu hanh can duge gap rit trién khai ¢ nudc ta
dé khong xay ra tinh trang dich chong dich, chwa hét dich bénh ho hap nay thi dich
khac nhu RSV lai dién ra.

4.2. Pic diém sinh hoc phin tir ciia virus hop bao hd hap trén bénh nhén nhi
viéem dwong hé hip cip tinh niing tai Bénh vién Nhi Trung wong va Bénh
vién Pa khoa tinh Quang Ninh

4.2.1. Phan lap virus hop bao hé hip

Nghién ctru nay tién hanh phéan lap 112 mau bénh phdm hé hap duoc thu thap
tir cac bénh nhan nhi bi viém dudng hé hap cap tinh ning nam 2017 va 2018 c6 gia
trj Ct <25 v&i RSV. Phuong phap thuc hién ndy ciing tuong tw nhu cac qudc gia khac
trén thé gidi [125]. Trude ddy, quy trinh phan 1ap RSV c6 thé thuc hién trén cac dong
té bao nhu Hep-2, A549 [126], Vero, BEAS-2B [63], HAE [127], HBE [128]. Nhung
hién nay, té bao Hep-2 duoc sir dung phd bién hon ca do c6 hiéu qua phan lap cao

[63]. Mot nghién ctru tai Brazin di chi ra, hiéu qua phan lap RSV trén dong té bao
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Hep-2 c6 thé 18n t6i 37,3%. Cac mau bénh pham dugc bao quan tai diéu kién 20°C tir
1-15 thang trong méi truong van chuyén virus [129]. Diéu nay cho thay, viéc sir dung
té bao Hep-2 dé phan 1ap 1a phu hop véi thuc té nghién ciru.

Két qua realtime RT-PCR cac chung phén lap ching t6 lugng virus nhan lén
trong mdi truong nudi cdy 16n (Ct trong khoang 15-19). Hinh anh dudi kinh hién vi
dién tir truyén qua cho thay cau tric bén ngoai rd rang va dic trung cho hinh thai ctia
RSV (Hinh 3.7). Tlr qua trinh virus nhan 1én trong té bao Hep-2 tao thanh cac dang
hop bao, virus nay chdi dang soi dai va giai phong ra bén ngoai té bao dén cac hat
virus hinh cau doc 1ap trong mdi trudng nudi cdy déu dugce chyp anh minh chimg.
Ngoai ra, nhitng hinh dang khéac nhau cua tap hop cac hat virus khi giai phong khoi
té bao Hep-2 ciing dugc chup hinh lai. Diéu nay minh chimg sy phan 1ap thanh cong
va thu dugc cac chung RSV cuia nghién cuu.

So sanh voi cac virus ho hap thong thuong khac nhu Adeno, Ciim, RSV ¢6
hiéu sut phan 1ap lai khong cao [2], [25]. Ty 1é phan lap thanh cong trong nghién
ctru nay la 22,32% (25/112). Gitra cac nam 2017, 2018 ¢6 su dao dong nhung khong
c6 ¥ nghia thong ké (20,29% va 25,59%). Piéu nay cho thiy, ty 1& chung cua phan
1ap RSV trén cac mau bénh pham ho hip c6 Ct < 25 1a khoang 22%. Cac nghién ciru
khac c6 két qua phan l1ap rat dao dong, tir 10-50% sé mau tién hanh phéan 1ap va thu
dugc ching [9]. Ty 1é phan 1ap RSV thanh cong phu thudc vao nhiéu yéu té nhu cach
thiét ké nghién ctru, loai bénh phém thu thap, doi tuong léy mau, phuong thirc van
chuyén va cach bao quan mau bénh pham. Do d6, rat kho dé dua ra ty 1& phan lap
thanh cong chung RSV ciia tat ca cac nghién ctru [125].

Ngoai ra, thoi gian thu mau tai cac dia diém kéo dai, khong van chuyén ngay
tGi phong xét nghiém, diéu kién bao quan lién tuc thay ddi (tir -70°C lac thu mau, 2-
8°C khi van chuyén, -70°C tai phong thi nghiém cho t&i luc xét nghiém). Céach thu
thap mau, nhiét d6 luu gilt bénh phém ho hép, qua trinh dong-tan bang nhiéu 1an rdi
mai tién hanh thi nghiém déu anh huéng dén két qua phan lap. RSV 1a virus nhan 1én
va tao thanh dang hop bao, khong bén véi nhiét ¢ va dé bi anh hudng bai qua trinh
d6ng tan bang do tap hop cac hat virus mat tinh on dinh [9], [46]. Vi vay, ty 1¢ phan
lap RSV thanh cong cua nghién ctru khong cao.

Cac mau bénh ph'fim ho hép duogc lya chon phan lap déu la nhitng mau c6 tai
luong virus cao (Ct < 25) nhung c6 thé do anh hudng cac yéu t6 trén nén hidu suat
chi dat 22,32%. Bén canh do, viéc lya chon dong té bao Hep-2 dé phan 1ap virus dugc
coi 12 Iya chon t6i wu nhat. Kha nang nhan 1én ctia RSV trén dong té bao Hep-2 cao
gap 10 1an dong té bao A549 [126] va gip 100 lan dong té bao SIAT [62] trong 96
gio phan 1ap. Néu tat ca cdc mau duong tinh realtime RT-PCR vé&i RSV déu duoc
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phan lap, khong quan tim tdi tai lugng virus cao hay thap va lya chon dong té bao
khac Hep-2 thi ty 1¢ phan 1ap thanh cong s& giam xudng rat nhiéu.

Nghién ctru duoc thiét ké 1dy mau trén cac bénh nhan nhi nén d6 tudi tir 16 tre
xuéng. Tuy nhién, cac mau duoc lya chon thuc hién phan 1ap chu yéu thudc nhém tré
dudi 2 tudi. Didu nay cho thay, tré nho khi mac RSV c¢6 thé co tai lugng virus thuong
cao hon nhom tré 16n va hi¢u qua phan 1ap cling cao hon. Theo nhu phan tich cua
Battles va McLellan, 95% dan sé mac RSV lan dau trong doi luc nho hon 2 tudi va
2% trong sd ndy phai nhap vién diéu tri [7]. D9 tudi 1on hon, tré van tiép tuc bi méic
RSV nhung ty 18 thip hon va luong virus dudng nhu ciing khong cao bang luc nho
[35]. Piéu nay phu hop véi su phan bd Itra tudi trong nghién ciru, 96% (24/25) ching
phan 1ap thanh cong tir nhém tré dudi 2 tudi, chi c6 mot ching duy nhat phan lap
thanh cong tir tré 4 tudi.

Mot van dé khac 1a ty 18 phan lap thanh cong gitra hai phan nhém RSV ¢6 su
khac biét dang ké. SO luong mau bénh pham hé hap cia hai phan nhom thyc hién
phan lap gan nhu tvong duong nhau nhung s6 chiing thu duoc lai rat khac nhau. RSV-
A thu duoc 18/59 chung (30,51%) so voi RSV-B thu dugc 7/53 chung (13,21%). Su
khac nhau vé ty 1¢ phan 1ap thanh cong nay c6 ¥ nghia thong ké (p<0,05) da cho thiy
phan 1ap RSV-A c6 hi¢u suat cao hon RSV-B. Tuy vy, c6 rét it nghién ctru dua ra ty
1¢ phan lap thanh cong cia ting phan nhom RSV. Do vay, can thém cac nghién ciru
khac dé co thé dua ra két ludn RSV-A c6 kha nang phén 1ap thanh cong cao hon RSV-
B hoic déy chi 1a két qua mang tinh dic trung cho nghién ctru nay.

Su chénh léch ty 1¢ phan lap thanh cong con thiy ¢ dia diém thu miu. Bénh
vién Nhi Trung wong c6 ty 1€ phan 1ap thanh cong RSV cao hon Bénh vién Pa khoa
tinh Quang Ninh (27,16% so véi 9,68%). Dac biét 1a khong thu dugc chung RSV-B
nao tir cdc mau tién hanh phan 1ap cua Bénh vién Pa khoa tinh Quang Ninh. Toan bd
) chung RSV-B thu dugc ctia nghién ctru déu dugc thu thap tai Bénh vién Nhi Trung
wong. Két qua nay cho thay sy khac biét co ¥ nghia trong ty 1¢ phan 1ap gitra hai diém
nghién ctru va hai phan nhom RSV.

4.2.2. Gidi trinh tw gen thé hé méi

4.2.2.1. Lua chon mau giai trinh ty gen

Ngay nay, v6i su phat trién ciia linh vuc khoa hoc, nhiéu nghién ciru sau vé
sinh hoc phan tir co thé thuc hién truc tiép tr mau bénh phém lam sang ma khong can
dung t&i ching phan 1ap [130]. Hon nita, sy sai sot trong qué trinh phéan 1ap c6 thé
dan toi thay d6i vé mit di truyén ctia dbi twong nghién ctru. Trong qua trinh nhan 1én
trén cac dong té bio cam nhiém ciing twong tu nhur qua trinh nhan 1én cua virus trong
co thé vat chu, sy trao doi chéo, tich hop hay sao chép gip 16i hoan toan co thé xay
ra [128]. Vi du nhu v&i virus SARS-CoV-2, trinh ty ctia cic chung phan lap trén té
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bao va trinh tu cac chiing duoc giai trinh ty tryc tiép tir bénh pham 1am sang co su sai
khac nhau. Diéu nay 1a do virus khong c6 co ché doc stra 1i trong qué trinh sao chép
nén di tao ra cic dot bién ngiu nhién sau mdi chu ky 1ay nhiém [131]. Do d6, hién
nay xu hudng st dung cac mau 1am sang dé xac dinh trinh ty hé gen dang ngay cang
phat trién. Nhimng dot bién/thay dbi vé nucleotide trén hé gen virus c6 thé xay ra trong
qué trinh phén lap, do d6, giai trinh ty gen tryc tiép tir bénh pham giup phan tich
chinh x&c hé gen hon, c6 thé tiét kiém thoi gian, kip thoi danh gia tinh hinh dich bénh
va dap tmg phong chéng dich nhanh chong hon [132]. Ngoai ra, viéc giai trinh ty truc
tiép tir bénh pham 1am sang s& gitip cho sy da dang mau dugc giai trinh ty. Cac miu
duogc lya chon khong nhét thiét phai c6 tai lugng virus cao, nhiéu mau chi can c6 Ct
<25 da dugc tién hanh giai trinh ty [133].

Mit khac, viéc phét trién vaccine hién nay khong nhat thiét phai sir dung chiing
phan 1ap. Cong nghé vaccine tai to hop 1a mot su phat trién méi trong linh vuc vaccine
[55]. Vi sy ra doi cta cac vaccine mRNA ma dién hinh 13 vaccine phong COVID-
19 trong thoi gian qua 14 mot minh chimg cho diéu nay. Bén canh do, trong s cac
vaccine RSV dang nghién ciru va thir nghiém, c6 nhiéu loai 1a mRNA, c¢6 loai 1a cac
manh/tiéu don vi protein [41]. Trong s6 ndm loai vaccine dang chu y nhat hién nay
dang thir nghiém trén tré em, phy nit mang thai va ngudi trén 60 tudi, khong c6 loai
nao 1a virus giam doc luc [134]. Diéu nay cho thy, trong pham vi phat trién vaccine
phong RSV, cac ching phan lap khong phai lwa chon hang dau cta cac nha nghién
clru.

Thuc té nay da chi ra, liéu chung ta c6 nén tiép tuc phan lap tat ca cac mau
dwong tinh c6 dugc dé thu ching cia cic tic nhan vi sinh vat nghién ciru hay can
thay ddi chién lugc. Noi cach khéc 13 Iya chon dai dién cac mau theo thoi gian, khu
vuc nghién ctru rdi mang di phan lap trén cac dong té bao cam nhiém, ton kém thoi
gian, cong strc va dich dén cudi cung 14 giai trinh tu cic ching nay. Chién lugec méi
hién nay, 14 giai trinh ty n6i chung hay gidi trinh ty gen thé hé méi noi riéng 13 cong
cu hd tro chan doan, diéu tri va nghién ctru. Do d6, viée giai trinh tu duoc thuc hién
trudc, phan tich cac dac tinh di truyén tim diém khac biét roi lua chon ra cac chung
mong mudn phan 1ap va luu trit. Diéu ndy vira dap tng nhanh duoc myc tiéu tim hiéu
dac tinh sinh hoc phéan tir vira giam ap luc thoi gian va cong suc trong viéc phan lap
cac tac nhan giy bénh néi chung va RSV noi riéng [132]. Chién luoc nay da duoc ap
dung rat thanh cong trong cudc chién véi dai dich COVID-19 [131]. Vi viéc nghién
ctru RSV, cac nha khoa hoc ciing da bat dau dich chuyén theo xu huéng chung nay.
Phén 14p virus s& thuc hién sau khi giai trinh ty gen truc tiép cac mau 1am sang.

Trong hai nim 2017-2018, s6 mau duong tinh cia RSV cao hon nhiéu so véi

nam 2019-2020 nén luong miu c6 tai lugng virus cao ciing nhidu hon. Néu hiéu qua
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phan 1ap virus trén cdc mau bénh pham ho hip co Ct < 25 giita cac nim nay tuong
duong nhau, tirc 1a khoang 22,32% thi s6 chung RSV thu dwoc nim 2019-2020 khong
vuot qua 20 chung. Bén canh do, RSV-B lai ¢6 $6 lugng mau duong tinh nhd hon rat
nhiéu so véi RSV-A. Bénh vién Pa khoa tinh Quang Ninh vira ¢6 it chung RSV-A
vira khong c6 ching RSV-B nao phan lap thanh cong. Van dé nay dit ra su khong can
bang khi chi giai trinh ty chung RSV.

Tir thuc té trén, cung véi két qua phan lap véi ty 18 khong cao, su khong tuong
xing gitra cac ching RSV theo phan nhém, dia diém, do tudi nghién ctru, nhém
nghién ctru da tién hanh lya chon két hop ca chiing virus phan 1ap va mau bénh pham
h6 hép dé tién hanh giai trinh ty gen phuc vu cho cac nghién ctru sinh hoc phan tir
tiép theo. Viéc lya chon mau mang tinh dai dién s& dam bao cho két qua vé dic diém
sinh hoc phan tir tién hoa ctia RSV tai Bénh vién Nhi Trung wong va Bénh vién Da
khoa tinh Quang Ninh trong giai doan 2017-2020 dugc théng nhat.

4.2.2.2. Hiéu qua giai trinh ty hé gen virus

Tur dit liéu giai trinh tu gen cho thiy, cc ching virus va bénh pham ho hap
RSV duoc thyc hién giai trinh ty gen thé hé mai c6 két qua t6t. Du 1a bénh pham ho
hap hay chiing phan lap thi ciing khéng c6 su khac biét vé hiéu qua khuéch dai hé gen
RSV va giai trinh ty gen. Cac thong s6 k¥ thuat cho thdy cac 1an giai trinh tu gen
thanh cong, chét lugng mau thu duge tbt, dir liéu fastq cua tmg mau c6 Q30 trén
91%. Do d6, mdi mau déu co6 sb luong doan doc du 16n dé phan tich va chét luong
tung doan doc c6 do chinh xac cao, han ché sai sot/13i trong qua trinh giai trinh tu.

Trudc day, viéc giai trinh ty gen thé hé méi str dung cac moi khong dic hiéu
chu yéu dé nghién ctru quén thé vi sinh vat hodc tim tac nhan gay bénh maéi. Str dung
moi khong dic hidu cho giai trinh tw gen mot tac nhan cu thé sé dan t6i hiéu qua
khong cao, nhat 13 trén cac miu bénh pham 1am sang [135]. Vi vay, khi nghién ctru
hoic chan dodn mot tac nhan gy bénh da biét, giai trinh ti cic doan PCR khuéch dai
trén cac vung gen dich (amplicon) s€ mang lai hi¢u qua cao hon. Pay cling 1a xu
hudng trong nghién ctru cac bénh truyén nhiém va bénh di truyén hién nay [132].

Viéc can lua chon hé théng moi PCR khuéch dai hé gen cia RSV bang cac
doan DNA kich thudc ngan hon 14 can thiét dé tang hiéu qua ciia qua trinh giai trinh
tir. Cac nghién ciru trén thé gidi vé giai trinh ty gen cac d6i tuong cu thé (cum, SARS-
CoV-2, s0i, sdt xuat huyét...) cho théy c6 thé thuc hién giai trinh ty dua trén cac doan
amplicon [132], [136], [137]. Hi€u qua cua viéc giai trinh tu nucleotide dua trén PCR
amplicon 1am hiéu suét giai trinh ty h¢ gen ting 1én so véi giai trinh ty gen sir dung
mdi khong dac hi€¢u [137]. Tu nam 2015, mot $6 nghién ctru da st dung cac cap mdi
dic hiéu dé khuéch dai toan bo chidu dai hé gen ciia RSV. Kich thudc doan gen PCR
tir 1kb dén 4,5kb tiy nghién ciru [36]. Trung binh c6 tir 4 dén 20 cap primer cho mdi
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phan nhom. Cac cip primer nay thiét ké dé bao phi toan bd chiéu dai hé gen tir vj tri
nucleotide trudc ma mé dau cia gen NSI téi sau ma két thuc cua gen L [138]. Véi
RSV, su thay d6i chi yéu xdy ra trén gen G va phan nhom RSV ciing trén gen nay
nén nhiéu nghién ctru tap trung gii trinh tu riéng gen G hodc ving HVR cuia gen G
[18]. Pé danh gia sau hon & cap d6 phan tir di truyén va tién hoa ctia RSV van cin
giai trinh tu h¢ gen. Do vay, xu hudng nghién ciru RSV hién nay va tuong lai la giai
trinh ty hiéu qua hé gen cua virus, t6i wu hoa dugc qua trinh nay dé ting so lugng va
chat luong trinh ty cta gen.

Céc nghién ctru & Viét Nam trude ddy chi yéu tap trung vao ty 1é duong tinh
RSV hoic coi RSV nhu mét trong nhimng cin nguyén ho hap dé nghién ciru. Pac diém
sinh hoc phan tir ciing it dugc nghién ctru, chu yéu trén ving HVR ma it ¢6 nghién
ctru phan tich toan by gen G va cac vung gen khac [46]. Nghién cttu trén cac bénh
nhan nhi tai thanh phé HO6 Chi Minh nim 2010-2012 hay tai Nha Trang 2012-2016
cling déu chi giai trinh ty ving HVR ctia gen G [81], [83]. Chi c6 nhém nghién ctru
ctia Lien Anh Ha Do va cong sy 14 c¢6 st dung giai trinh ty hé gen cia RSV dé phan
tich [139]. Pay ciing 1a 4n pham khoa hoc duy nhét cong bd két qua giai trinh tu hé
gen ciia RSV tai Viét Nam cho téi nay. Tuy nhién, nhitng mau nay lai thu thap trudc
nam 2012 va & thanh phd HO Chi Minh nén chi phan anh dugc cac chung luu hanh
cach day da lau va tai mot dia phuong cu thé.

Khac v6i cac nghién ctru trén, két qua trinh bay trong luan an nay 1a két qua
budc dau ciia nghién ciru ddc diém di truyén ctia RSV tai Bénh vién Nhi Trung uong
va Bénh vién Pa khoa tinh Quang Ninh trong bon nam 2017-2020. Du thu thap mau
tai hai dia diém nghién ctru nhung Bénh vién Nhi Trung wong 1a don vi nhan bénh
nhan tuyén cudi & mién Biéc, tap trung tré bi bénh vé ho hap tir tat ca 28 tinh thanh
mién Béc, ngudn mau da dang khong phai tir mot dia phuong cy thé nén mang tinh
dai dién cho ca khu vuc. Viéc lya chon mau giai trinh tu tir ching phan 1ap va bénh
pham ho hap dé dam bao tinh dai dién vé phan nhém RSV, thoi gian, dia diém ldy
mau, d6 tudi ca tré. Két qua phan tich du 16n dé phan anh duoc xu hudng thuc té
ciia RSV tai thoi diém nghién ctru. Giai trinh tu gen thé hé mdi bang mdi dic hiéu
khuéch dai cac doan DNA cta hé gen RSV tuwong tu nhu nhiéu nghién ctru trén thé
gidi gan day dam bao cho két qua c6 do tin cay.

Viéc phan tich két qua giai trinh ty gen bang cac phin mém ban quyén thuong
mai dam bdo sy chinh xac, khach quan cua dir li¢u. Trung vi d§ sau bao phu cua cac
reads qua mdi nucleotide déu dat trung binh 2000X-4000X, khong c6 khoang tréng
trong hé gen cia mau 1a minh chimg cho thdy hiéu qua ciia giai trinh tu gen thanh

cong. Cac trinh ty nay ciing duoc cong bd va luu trit trén co sé dir liéu GISAID véi
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ma dinh danh cho tirng chiing. Do vay, céc trinh ty thu dugc nay c6 dé tin cdy cao va
hoan toan phu hop dé phan tich dic diém di truyén tién hoa phan tir cia RSV.
4.2.3. Pdic diém hé gen ciia virus hop bao hé hip

Céc gen ma hoéa protein ¢ hai phan nhom RSV dugc xac dinh vi tri trén h¢ gen
tir nucleotide dau tién t&i nucleotide cudi cung. Chicu dai cua timg gen theo
nucleotide va axit amin ciing dugc dwa ra & ca hai phan nhém. Giita cac mau c6 thé
c6 sy twong dong hoic khac nhau nén vi tri bat dau/két thic cia gen ciing nhu chiéu
dai c6 su khac biét. Vung lién gen do do cling c6 sy khac nhau. Tuy nhién trong
nghién clru nay, ching toi chi tap trung vao cac gen ma hoa protein ma khong phan
tich vang lién gen, ving dan dit va ving dudi ctia hé gen. Py 1a 1an dau tién cac vi
tri nay ctia RSV thu thap tai mién Bac Viét Nam dugc cong bé.

Do lya chon hé théng moi tao cac amplicon khac nhau va trinh ty tham chiéu
khac nhau nén vi tri bat dau ctia gen NS/ (gen dau tién trong hé gen) cua hai phan
nhém khac nhau, RSV-A bit dau tir vi tri nucleotide 25 dén 70 con RSV-B bit dau tir
vi tri nucleotide 52 dén 57. Su khac biét vi tri bat dau cua nucleotide con tuy thude
vao ving dan dit cia timg mau. Tuy nhién, du vi tri mé dau khac nhau nhung chiéu
dai gen NSI cuia hai phan nhoém van 1a 420 nucleotide (hay 140 axit amin). Tuong tu
nhu vay, cac gen NS2, N, P, M, F va M2-2 cta hai phan nhom déu c6 chiéu dai gidng
nhau. Gen SH cia RSV-B c¢6 nhiéu hon 3 nucleotide so vi RSV-A nén chiéu dai
protein 1a 66 axit amin (RSV-B) so véi 65 axit amin (RSV-A). Gen M2-1 va L cua
phan nhoém RSV-B ciing nhiéu hon 3 nucleotide so vdi RSV-A nén chiéu dai protein
cling nhiéu hon 1 axit amin. Pay 1 xu huéng binh thuong do RSV-A va RSV-B thudc
cac kiéu gen khac nhau [20].

Sy khac nhau 13 rét giita hai phan nhom dugc thdy trén gen G, gen c6 nhiéu
su bién ddi va duoc tap trung nghién ctiru nhidu nhat. Gen G & RSV-A dai 894 hoic
897 nucleotide twong tng v4i 298 hodc 299 axit amin. Trong khi d6, RSV-B ¢6 chiéu
dai gen G 1a 933 hodc 954 nucleotide, tuong ing véi 311 hoac 318 axit amin. Ly giai
cho su khac biét nay 1a do RSV-A trong nghién ctru thudc kiéu gen ON1 va non-ON1
déu khong co 72 nucleotide 13p lai & ving HVR. Nguogc lai, RSV-B dugc giai trinh
tu gen thude kiéu gen BA9, c6 60 nucleotide 1ap lai & ving HVR. Két qua nay cling
dugc thay 6 trong Bang 3.8 thé hién cac bién thé va vi tri ctia ching trong hé gen cia
gen G.

Nhu da dé cap phia trén, cac gen NSI, NS2, M c6 chiéu dai gidng nhau & hai
phan nhom va ciing c6 do twong dong cao vé trinh ty axit amin gitta cac mau véi
nhau. Tuy nhién, RSV-B ¢6 d bao thu cao hon RSV-A, tdc do tién hoa néi chung
cling chdm hon RSV-A nén it c6 su khac biét vé axit amin hon [35]. Cac gen con lai
cling ¢ $6 luong dot bién ctia RSV-A nhiéu hon RSV-B, dic biét 1a gen G (Bang 3.9).
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Két qua phén tich cac doan gen cho thay, gen G c6 toc do thay doi dang ké so
v6i cac gen khéc, rat phit hop véi nhiéu nghién ctru da duoc thyuc hién. Cac gen khéc
cling thay d6i nhung toc d6 cham hon va khong nhiéu dot bién bang gen G [14]. Do
vay, phan tich dic diém phan tir tién hoa ciia cac gen khac gen G trong hé gen RSV
it dugc thuc hién. Ngoai ra, giai trinh tu gen truyén théng chu yéu tap trung vao gen
G (ving HVR), mot sd giai trinh ty ving gen F va SH [72]. Do d6, giai trinh tu gen
toan bo hé gen RSV khong chi giup nghién ciru xac dinh kiéu gen dya vao gen G,
danh gi4 phat trién khang thé don dong, tao cac loai vaccine tai to hop trén gen F va
SH ma con gitp danh gia mbi twong tac toan dién cua cic gen v6i nhau, cac yéu to
phan tir quyét dinh kiéu gen ma khong phai chi minh gen G.

Nghién ctru vé giai trinh ty hé gen cia RSV Viét Nam dau tién duoc thyuc hién
trén cac mau thu thap tai H6 Chi Minh nam 2009-2010 [139] ciing cho két qua twong
tu nhu nghién ciru ndy. Chiéu dai cac protein ciia hai phan nhém RSV gan nhu tuong
duong nhau trir gen G. Mic du trong nghién ctru & H6 Chi Minh kiéu gen RSV-A 1a
NA1 va GAS5, con kiéu gen cua nghién ciru ndy 1a ON1 va non-ON1 nhung chiéu dai
9/11 gen ma hoa protein gidng nhau. Su sai khac vé chiéu dai nucleotide/axit amin
dugc thdy & gen M2-2 va gen G. Trong nghién ctru nay gen M2-2 dai 273 nucleotide
con nghién ciru tai HO Chi Minh 13 267 nucleotide, c¢6 6 nucleotide khac biét twong
mg voi chidu dai 2 axit amin. Gen G trong nghién ctru & H6 Chi Minh chi c6 mot
chiéu dai 894 nucleotide con nghién ctru cuia chiing t6i ¢6 hai chiéu dai khac nhau 13
894 nucleotide va 897 nucleotide. V&i RSV-B kiéu gen Iuu hanh 1a BA9 va BA10 tai
Hb Chi Minh con trong nghién ctru nay 1a BA9. Sy khac nhau vé chiéu dai gen chi
thiy trén gen G. Trong két qua cia HO Chi Minh gen G dai 939 nucleotide con nghién
ctru ndy 14 933 nucleotide va 954 nucleotide. Cac két qua nay cho thay, chiéu dai cac
gen duong nhu khong bi anh hudng béi kiéu gen khac nhau trir gen G. Do vay, gen
G van 1a dich nghién ctru tap trung khi mudn tim hiéu vé RSV do su bién ddi lién tuc
cua no.

Thuyc té 13 cac nghién ciru vé RSV & Viét Nam rat it. Cac phan tich giai trinh tu
gen cang khong nhiéu [46]. Theo nhu tim hiéu cta chung t6i, tinh dén nay ¢ Viét
Nam méi chi ¢6 hai cong bd vé gidi trinh ty hé gen RSV. Dau tién 13 nghién ctru thyuc
hién tai thanh phé HO Chi Minh trén cac mau thu thap nam 2009-2010 [139], 1a dai
dién cho cic mau RSV tai mién Nam va chua c6 thém bat ky mot cong bd nao giai
trinh ty gen RSV du chi 1a ving HVR ctia gen nay tir nim 2015 dén nay. Két qua giai
trinh ty gen RSV cua luan an nay 14 cong bd dau tién va duy nhét vé giai trinh tuy gen
RSV trén cic mau thu thap tai mién Bic Viét Nam [125], [140]. Mién Trung chua c6
cong bd giai trinh ty hé gen RSV, chi co cac két qua giai trinh ty ving HVR cia gen
G trén cac mau giai doan 2010-2012 [87]. Ké tir d6 khong c6 thém nghién ctru nio
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vé RSV duoc thuc hién. Thuc té nay cho thdy khoang trong trong cac nghién ciru vé
dic diém sinh hoc phan tir cia RSV tai Viét Nam la rat 1on va chua duogc quan tam
nhu cac qudc gia khac tai chau A ciing nhu trén thé gioi.
4.2.4. Pdic diém sinh hoc phén tir va tién héa ciia RSV-A

4.2.5.1. Dac diém sinh hoc phan tur cua RSV-A

Nghién ctru dic diém sinh hoc phan tir cia RSV-A thudng dua chu yéu vao
cac dic diém cia gen G. Gen G mi hoa protein G c6 cau tric thay ddi lién tuc theo
thoi gian va trinh tu dugc st dung trong cac phén tich di truyén va tién hoa [26], [38].
Sy thay doi ctia gen G dién ra cha yéu ¢ ving siéu bién d6i HVR I va HVR 11, tao ra
cac nhoém khang nguyén khac nhau cia RSV (dugc goi 1a RSV-A va RSV-B). bay
cling chinh 14 hai phan nhom di truyén caa RSV [11]. Vi vay, phan tich cac dic diém
sinh hoc phén tir va tién hoa ciia gen G chinh 1a phan tich dic diém sinh hoc phan tir
va tién hoa ctia RSV.

Trong nghién ciru nay, tit ca cac mau RSV-A giai trinh tu gen tai Viét Nam
giai doan 2017-2020 déu khong c6 72 nucleotide 1ap lai ¢ ving HVR trén gen G
[125], [140]. Du thudc kiéu gen ON1 hay non-ON1 thi vin khong c6 ving lip nay.
Kiéu gen ON1 c6 ngudn gdc tir kiéu gen NA1, duoc xac dinh & Canada nam 2010 va
dac trung bdi su sao chép 72 nucleotide ¢ ving HVR 1I cua gen G [141]. Vi vay, da
s6 céc trinh ty RSV-A cua Viét Nam du khong c6 72 nucleotide lip lai ma van duoc
phan loai 12 kiéu gen ON1 trén cdy phat sinh gia hé gen G 1a mot diéu dac biét [140].

Tabatabai va cong su da dé cap tdi viéc méat doan sao chép 72 nucleotide 1ap
lai & kiéu gen ON1 trong nghién ctru trén bénh nhan mac bénh vé mau [142]. Bén
canh d6, két qua nghién ctru qua trinh tién hoa cia RSV ¢ Pai Loan trong 20 nim
cling cho thiy sy pha tron ctia cac ching RSV ¢6 doan lap lai 72 nucleotide va khong
c6 doan 1ap lai trén cdy phét sinh ching loai ctia kiéu gen ON1 [143]. Piéu nay cho
thiy, cac trinh ty RSV-A khong c6 doan lap lai duoc xac dinh 1a kiéu gen ONI trén
cdy phat sinh ching loai khong chi c6 & Viét Nam ma con ¢ nhiéu nudc tir cac nim
trudc day. Hon nira, viéc phan loai RSV cho théy sur chéng chéo gitra cac kiéu gen
ON1 va NA1 cho thiy mét ving trung gian bao gom ca trinh ty c6 va khong c6 72
nucleotide 1ap lai [10], [143]. Do viy, viéc can thiét hién nay 13 nén xdy dung mot
dinh nghia kiéu gen mdi dua trén ca phén tich dac diém di truyén, khac biét axit amin
va cay phat sinh chung loai. Ngoai ra, vi¢c tinh toan p-distance cua cac nhom trinh tu
trén cay phat sinh chung loai dé 1am can cr xac dinh khoang cach di truyén tién hoa
dang 1a xu hudng dugc nhiéu nha khoa hoc lya chon khi xac dinh céc kiéu gen cua
RSV [10].

Trong s 53 trinh ty thudc kiéu gen RSV-A ON1 duoc chia thanh 4 lineage va

c6 cac thay doi axit amin ddc trung cho timg lineage nay. Lineage 1 ¢6 nhiéu trinh tyr
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RSV-A nhét (29 trinh ty) dugc thu thap trong ca 4 nim nghién ctru. Lineage 1 ciing
c6 3 khac bi¢t axit amin so voi trinh ty chung chuan kiéu gen ON1 tai vi tri tao ciu
trac kep toc HBD (T200P va P215L) va HVR II (N255D) [9]. Tuy nhién céc vi tri
axit amin nay khong phai 13 vi tri quan trong va c6 mat trén tat ca cac mau nén khong
c¢6 nhidu anh huong ti cac dic tinh di truyén. SO lwong trinh ty nhiéu, trai dai trong
cac nam nghién curu, cac diém léy mau déu c6 dai dién chung to lineage 1 1a nhom
vu thé va phd bién & Bénh vién Nhi Trung uwong va Bénh vién Pa khoa tinh Quéang
Ninh giai doan 2017-2020. Két qua tuong ty ciing thdy & cac chiing thé gidi luu hanh
cung thoi diém nhu Pai Loan [11], [37] va Y [144].

Lineage 2 du chi c6 5 trinh tu RSV-A ctia Viét Nam nhung lai c6 dac diém di
truyén khac biét. Céc trinh ty thudc lineage nay ngoai dic trung boi dot bién H304Y
thi c6 sy thay doi axit amin tir stop codon thanh glycin (stop322G). Do véy cac trinh
tw ndy nhiéu hon 1 axit amin so véi cac trinh tw Viét Nam khac. Dot bién H304Y
dugc cho 14 ¢6 anh huong déng ké dén kha ning gay bénh va phan tmg mién dich cta
RSV do nam gan vi tri khang nguyén (axit amin 265-273) [145]. Hon nita, cic mau
ctia Viét Nam thudc lineage nay déu thu thap tir cudi nam 2019 va nim 2020, cling
thoi diém véi cac chung luu hanh tai Myanmar [146], Trung Qudc, Thai Lan [37].
Nhu vay, xu hudng luu hanh cac chiing RSV tai nghién ciru nay 1 twong ty nhu nhiéu
qudc gia trong khu vuc Chau A.

Lineage 3 ciing gom da s6 cac mau thu thap tai Viét Nam nim 2019-2020 va
c6 s6 lugng dot bién nhiéu nhat, 5 thay doi vé axit amin. Trong d6, 4/5 d6t bién thudc
ving HVR I va HVR I ciia gen G, 1 dot bién (H290L) thudc ving 72 nucleotide lap
lai. Cac thay doi ndy twong tu nhu céc trinh tu ctia Dai Loan 2020 [11]. Lineage 2 va
lineage 3 gdm da sd cac trinh tu ndm 2019-2020 trong nghién ctru, diéu nay dit ra gia
thuyét cic mau ciia Viét Nam thu thap nim 2019-2020 duoc chia ra thanh 2 lineage
chinh (lineage 2 va lineage 3) v6i cac dot bién dic trung khac nhau va ciing theo xu
huéng chung cta cac qudc gia xung quanh.

Lineage 4 gdm chu yéu cic miu thu thip ndm 2017-2018 va c6 hai thay doi
axit amin trén cac vung HVR khac nhau. Nhu vay, cac mau cta Viét Nam nam 2017-
2018 cling chia thanh 2 lineage chinh (lineage 1 va lineage 4). Hai lineage nay cling
gdm da sb cac trinh ty tham khao ciia thé gi¢i nam 2017 va 2018.

Lineage 5 14 lineage duy nhat khong thudc kiéu gen ON1 ma thudc kiéu gen
non-ON1 v&i 3 trinh ty ndm 2018-2019 déu c6 ngudn gdc tir Bénh vién Pa khoa tinh
Quang Ninh. Sy khac biét axit amin cua lineage ndy véi trinh tu ching chuan kiéu
gen ONI1 ciing 13 nhiéu nhét trong s6 cac lineage véi 8 dot bién. Tuy nhién cac dot
bién nay thudc N-terminal va déu nam trén vi tri xuyén mang virus ma khong phai

thudc vung ectodomain ngoai bao [1], [9]. Do d6 khong anh hudng t6i chure nang lay
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nhiém ciia virus. Tuy nhién, néu chi phan tich ving ectodomain hoic HVR ciia gen
G nhu dai da sd nghién ctru dang thuc hién thi 3 trinh ty cua lineage nay sé& tuong tu
nhu céc trinh ty khac ctia Viét Nam chi c¢6 khac bié¢t dang ké & 72 nucleotide lap lai.
Vi vay 3 trinh ty nay s& dugc phan loai trén cy phat sinh ching loai 1a kiéu gen ON1
[140]. Piéu nay cho thay su khac biét khi xem xét dic tinh di truyén ctia RSV trén
mot phan gen G va trén toan bd chiéu dai gen G 1a rat khac nhau. Sy can thiét cua
viéc giai trinh ty toan bo gen G 1 xu hudng phan tich dé dam bao sy toan dién, tinh
chinh x4c cta cac thay d6i sinh hoc phan tir, tién hoa cia RSV.

Céc nghién ctru trude day ¢ Viét nam chi tap trung vao gidi trinh ty vang HVR
ctia gen G ma hiém khi giai trinh tu toan bo chidu dai gen G hay hé gen [46]. Do vay,
trinh ty tham khao tr Vi¢t Nam trong qué khir trén cady phat sinh ching loai khong
nhiéu, dia diém thu thap 13 mién Trung va thoi diém thu mau di 1au, cha yéu 1a kiéu
gen ON1 nam 2012. C4c trinh tu nay lai khong thudc bat ky lineage nio ciia Viét
Nam trong nghién ctru nay. Su khac biét vé thoi gian, dia diém thu mau di tao ra su
khac biét di truyén dang ké khi so sanh cac trinh ty ndy véi trinh tu trong nghién ctru
(Hinh 3.12). Céc trinh tu Viét Nam trude ddy c¢6 du chiéu dai gen G dé phan tich lai
thudc kiéu gen NA1. Do vy, ngoai viéc ciing kiéu gen ON1 thi c4c trinh ty cta Viét
Nam tir trude téi nay khong c6 nhiéu diém chung, khoang cach di truyén trén cay
phat sinh ching loai 1a kha 16n. Khoang tréng nghién ctru trong hé gen RSV néi chung
va RSV-A néi riéng tai Viét Nam 12 kha 16n so v6i cac nude khac trén thé gidi va cac
qudc gia xung quanh. Xay dung hé théng giam sat sy luu hanh va phan tich dic diém
di truyén caa RSV tai Viét Nam 1a van dé cap thiét trong giai doan hién nay dé c6 di
lidu day du danh gia khach quan va toan dién vé loai virus gy viém dudng ho hap
thudng gap nay ciing nhu ganh ning bénh tit ma né gay ra cho cong dong.

4.2.5.2. Dong luc tién héa ciia RSV-A

Cac mau RSV-A cta Viét Nam trong nghién ciru dugc chia thanh 5 lineage
trén cdy phat sinh chung loai va khoang cach di truyén cua cac lineage nay voi nhau
cling rat khac nhau. Do cung mot kiéu gen ON1, lineage 1-4 c6 su khac biét tién hoa
gitrta chung khong nhiéu, p-distance dao dong tir 0,0185-0,0315. Nguoc lai, lineage 5
do khéng cung kiéu gen vé6i 4 lineage con lai nén sy khac biét tién hoa kha 16n, tir
0,0761 t&i 0,0876. Khoang cach di truyén nay 1a da 16n dé xac dinh 1a mot kiéu gen
moi dua trén gid tri trung binh khoang cach di truyén giita cac kiéu gen ctia RSV-A
voi gia tri ngudng 1a 0,049 [147]. Gia tri p-distance cua lineage 5 so véi cac trinh tu
trén cdy phat sinh chung loai kiéu gen ON1 (chi gdm cac ching tham khao ciia thé
gidi), NA1, NA2, GA1l, GA2 ludn 16n hon 0,06. Gia tri xac suit hau nghiém cua

lineage 5 v&i cac nhom khac tai diém node phan tach bang 1. Piéu nay chung t6 sy
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khac biét di truyén twong d6i 16n va co ¥ nghia giita 3 mau cua Viét Nam thudc lineage
5 so v6i cac kiéu gen con lai trén cdy phat sinh chung loai.

Pé xac dinh kiéu gen, phan nhom di truyén ma lineage 5 c6 thé duoc phan loai
can c6 thém cac phan tich siu hon vé dic diém di truyén va so sanh v&i nhiéu trinh
tir tham khao cta thé gi6i va cac qudc gia 1an can cung thoi diém thu mau. Két qua
trong luan an chi 1a budc dau xac dinh su khac biét cua ba trinh tu nay vé dic diém
di truyén va tién hoa ctia chung. Ngoai ra, viéc bd sung thém két qua giai trinh ty gen
cac mau tir Bénh vién Pa khoa tinh Quang Ninh nam 2018-2019 dé xac dinh thém
cac mau tuong ty ciing 1a mot hudng nghién ctru dang duoc can nhic, gop phan phan
tich su da dang kiéu gen cia RSV ¢ Viét Nam.

Kiéu gen ON1 lan dau xuat hién va duoc bo cdo vao nam 2010, duoc cho 1a
c¢6 ngudn gdc tir kiéu gen NA1 c6 thém 72 nucleotide 1ap lai & ving HVR ciia gen G
[114], [148]. Uéc tinh thoi gian cho to tién chung gan nhat trén cdy phat sinh gia hé
(tMRCA) trong nghién ctru nay chi ra rang kiéu gen ON1 di tién hoa tir kiéu gen
NA1 vio khoang nam 2007 (95% HPD: 2004-2009) (Hinh 3.12). Cac chung ON1 lan
dau tién dugc tim thdy ¢ Viét Nam vao ndm 2012 [149] va dit liéu ctia nghién ctru chi
ra rang kiéu gen ON1 da phén tach tir kiéu gen NAI trong 5 ndm trudc khi truong
hop dugc bao cao dau tién [80]. Két qua phan tich cua hai nghién ctru du trén céc
ving gen khac nhau (ORF va HVR ciia gen G), hai quan thé mau khac nhau (mién
Bic va Nha Trang), thoi diém thu mau khac nhau (2017-2020 va 2010-2012) nhung
déu chi ra ciing mot ude tinh vé tMRCA cua kiéu gen ON1 13 nam 2007. Diéu nay
cho théy kha ndng rat cao 1a kiéu gen ONI1 cua Viét Nam thyuc sy phan tach tir kiéu
gen NA1 vao khoang nam 2007.

Mot nghién ctru khac thu mau tai 5 bénh vién dai dién cho 5 tinh tir mién Bic
dén mién Nam cho thay tMRCA trung binh d6i véi kiéu gen RSV-A ON1 néi chung
1a 2008.1 (95%HPD: 2008-2009) [83]. Udc tinh nay la mudn hon so v6i hai nghién
ctru trén nhung van sém hon so véi cac tinh toan vé thoi diém xuét hién to tién chung
gan nhat & Myanmar [38], Han Qudc [114]. Mit khac, cac ude tinh vé tMRCA cua
kiéu gen ON1 xuét phat tir kiéu gen NA1 vao khoang nim 2007 lai phu hop véi cac
nghién ctru dugc thuc hién ¢ Bangladesh [150], tdy bac Trung Qudc va Philippines
[99]. Nhu vy, udc tinh vé thdi diém phan tach cua kiéu gen ON1 trong nghién ciru
1a twong ty v6i nhidu qudc gia trén thé gidi. Tuy co su sai khac vi mot sd qudc gia
khac nhung c6 thé do su khac biét vé dia 1y, phan nhom luu hanh chiém wu thé hoic
cach tinh todn va cac thong s cai dit tinh toan khac nhau dan dén sy sai khac vé thoi
diém.

Téc d6 tién hoa phan tir cua cic chung ON1 tai Nha Trang nam 2010-2012
[87] duoc wdc tinh 13 2,55x102 thay thé/vi tri/ndm va nhanh hon so voi nghién ctru
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tai nay 1a 1,32x107 thay thé/vi tri/nam. Tuy nhién, nghién ctru nay s dung ving
HVR cta gen G dé tao cy phat sinh chung loai va tinh toan tdc d tién hoa thay vi
toan bo gen G nhu trong nghién ctru cta luan 4n. C6 mot s6 cong bd chi ra rang toc
d6 tién hoa cua ving HVR nhanh hon cac ving khac va toan b gen [10], [11]. Do
vay, két qua cia Nha Trang nhanh hon ctia nghién ctru nay vé téc do tién hoa cua kiéu
gen ON1 14 diéu dé hiéu.

Khi so sanh v6i cac qubc gia khéc, toc do tién hoa phan tir cia RSV kiéu gen
ON1 nhanh hon duoc ghi nhan & Myanmar (1,39x1072 thay thé/vi tri/ndm) [38] va
dong bic Trung Qudc (1,26x1072 thay thé/vi tri/nam) [151]. Trong trudng hop cia
New South Wales, toc d6 tién héa trung binh 1a 7,06x107* thay thé/vi tri/ndm [152]
va thép hon so v6i nghién ctru cua luan an. Khi tinh todn vdi bo dir 1i€u toan cau, udc
tinh toc d6 tién hoa 1a 5,72x107 thay thé/vi tri/ndm [153]. Két qua nay cho thiy toc
d6 tién hoa chung kiéu gen ON1 cia thé gidi chdm hon so vé6i tbe d6 cac mau &
nghién ctru nay. Mit khac, béo céo trudc ddy ctua Hirano va cong su di chi ra rang
tdc do tién hoa phan tir ciia kiéu gen ON1 ¢ Nhat Ban va cac qudc gia chau A khac
dugc ude tinh 1a 2,03x1073 (thay thé/vi tri/nam) [148]. Nghién ctru & Bangladesh cho
thdy téc do tién hoa cia kiéu gen ON1 14 2,07x107? (thay thé/vi tri/nam) [150]. Cac
cong bd nay cho thiy tdc do tién hoa 14 twong ty voi tbe do ctia RSV-A tai Bénh vién
Nhi Trung wong va Bénh vién Da khoa tinh Quang Ninh giai doan 2017-2020. Nhu
vay, cac trinh tu cia RSV-A kiéu gen ON1 thu thap trong nghién ciru nay tién hoa véi
téc dd cham hon so véi trude ddy va & mot sé qudc gia nhung lai twong ty nhu mot
s6 qudc gia chau A khac va nhanh hon khi so sanh trén pham vi toan ciu.

Do su khéac biét vé& do dai cta trinh tu gen G dugc phan tich (ving HVR,
ectodomain, ORF), thoi diém thu mau va phan nhom RSV chiém wu thé nén din toi
su khac biét vé toc do tién hoa phan tir kha rd rang [154]. Ngoai ra, sy khac biét vé
tinh thoi vu cia RSV ¢ cac vung khi hau nhiét déi va 6n ddi cling co thé déng mot
vai trd quan trong trong qua trinh tién hoa cua virus [35], [155]. Vi vy, viéc giam sat
v6i cac quan thé dan sé 16n hon s& 1a can thiét dé hiéu rd hon vé cac dic diém tién
hoa phan tir ciia RSV tai tmg qudc gia va trén pham vi trén toan cau.

4.2.5. Pic diém sinh hoc phén ti va tién héa ciia RSV-B

4.2.5.1. Dac diém sinh hoc phan tur cua RSV-B

Cay phat sinh chung loai cua phan nhém RSV-B khac véi RSV-A 1a c6 cac
trinh ty cua Viét Nam trude day 1a trinh ty tham khao, cac trinh ty ndy cung kiéu gen
v6i két qua cta nghién ctru. Piéu nay cho thay, sy it bién doi dé dic diém sinh hoc
phan tir ciia phdn nhom RSV-B so véi RSV-A.

Tét ca 50 mau thu thap tai Bénh vién Nhi Trung vong va Bénh vién Da khoa
tinh Quang Ninh niam 2017-2020 duogc giai trinh tu ¢6 két qua phan tich phat sinh
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chung loai thudc kiéu gen BA9. Kiéu gen BA9 c¢6 ngudn gdc tir kiéu gen BA, 1an dau
dugc cong bd nim 1999 ¢ Argentina va c6 60 nucleotide ldp lai trén ving HVR cuia
gen G [26], [35]. Ké tir @0, cac kiéu gen BA (BA1-BA14) chiém wu thé trén toan thé
gidi [14]. Trén pham vi toan cau, tir nim 2015 kiéu gen BA9 trd thanh kiéu gen phd
bién duy nhat ctia phan nhém RSV-B [154]. Kiéu gen BA9 dugc phat hién tir nhiing
niam 2009 trén cac mau thu thap tai mién Nam Viét Nam. Cho tdi nay, kiéu gen nay
van 1a kiéu gen cha dao cta cac chung RSV-B [81].

Trén cdy phat sinh ching loai RSV-B kiéu gen BA9, cic mau ctia nghién ciru
nay dugc phan nhém vao 3 lineage. Khac voi RSV-A, céc trinh ty thu thap nam 2020
ctia RSV-B chu yéu nam trong lineage 1 nay ma khong chia thanh 2 lineage. Diéu
nay cho thay tinh on dinh vé mit di truyén cia RSV-B 14 tuong ddi tot hon so véi
RSV-A[114], [156]. Lineage 1 RSV-B ciing gdbm cic miu co chiéu dai 312 axit amin,
ngan hon so véi trinh tu ching chuan BA cua Argentina nam 1999 1a 3 axit amin.
Lineage 1 ciing ghi nhan 4 thay thé axit amin trén ca hai ving HVR cua gen G. Trong
d6 dot bién T290I va T312I ciing dugc bio cdo trong cac nghién ctru khac trén cac
chung BAO9 tao thanh céc lineage dac trung luu hanh nam 2018-2019 [156]. Do vay,
day 12 hai bién thé chi diém tao thanh céc lineage mdi cua kiéu gen BA9 véi cac mau
thu thap tir sau ndm 2018 [155].

Lineage 2 gom cha yéu cac mau thu thap nam 2017-2018 va khéng ¢ bién
thé dac trung cho lineage nay. Cac trinh ty tham khao cia thé gidi cung thoi diém c6
ngudn goc tir Argentina, Mong C0, Uc, Ha Lan,... cho thay su da dang va phd bién
ctia lineage nay [140]. Tuy nhién, du khoéng c6 sy phan hoa sau sic nhu RSV-A, cic
trinh tu cia RSV-B kiéu gen BA9 dudng nhu ¢6 sy phan héa theo thoi gian, cac ching
cung khoang thoi gian thu thap c6 xu hudng tip trung vao cac nhom tuong tng voi
nhau [154].

Lineage 3 gdm cac mau thu thap nim 2017-2019 cta nghién ciru. Ngoai ra con
c6 1 mau cta Viét Nam niam 2015 trong nghién ciru trudc day ciing thudc lineage nay.
Lineage 3 cua RSV-B duoc dac trung boi dot bién L286P trén gen G. Bén canh do,
cac mau trong lineage nay ciing c¢6 chiéu dai 319 axit amin thay vi 315 axit amin nhu
chung chuin kiéu gen BA do xuét hién d6t bién tir stop codon thanh Glutamin
(stop316Q) (Hinh 3.21). Vi vay, 13 trinh tw RSV-B kiéu gen BA9 lineage 3 ciia Viét
Nam 2017-2019 ¢6 chiéu dai protein G nhiéu hon 7 axit amin so v&i 37 trinh ty con
lai. Chiéu dai gen G ctia RSV-B khac nhau ciing dugc ghi nhan trong cac nghién ciru
tai Myanmar [38], An D6 [157], A Rap [145].

Du cdy phét sinh gia hé RSV-B kiéu gen BA9 so v6i cdy phat sinh gia hé¢ RSV-
A c6 nhiéu cac trinh tu tham khao cta Viét Nam truée day hon, thoi diém thu mau
cling gan hon va trai dai nhidu nam (2009-2015 so v&i 2011-2012) nhung khoang
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cach di truyén giita cac trinh ty trong qua khtr va cia nghién ctru ndy van 1a rat 16n.
Céac mau ciia Viét Nam trudc ddy déu thudce kiéu gen BA9 nhung thudc cac phan
nhoém khéc, khong nam trong lineage 1-3. Chi c6 duy nhit mot mau nam 2015 1a
thudc lineage 3 gdm cac mau thu thap nam 2017-2018. Vi vay, du ciing kiéu gen BA9,
cac chung RSV cua Viét Nam c6 xu hudng chia thanh cac phan nhom/lineage khac
nhau theo ting giai doan.

4.2.5.2. Dong luc tien héa ciia RSV-B

Do cung thudc kiéu gen BA9, nén cac phan tich dong lyuc tién hoa ciia RSV-B
chi tap trung vao cic trinh ty trong cung kiéu gen ma khong so sanh da dang nhu
RSV-A. Su khéc biét di truyén giira cic trinh tu trong nghién ctru voi cac trinh tu
tham khao cta thé gidi 1a khong cao, p-distance=0,0236. Gia tri ndy tuwong tu nhu sy
khac biét di truyén giita cac mau ciia nghién ciru voi cac mau tham khao thé gidi cua
kiéu gen ON1 tai Viét Nam. Khi phan tich khoang cach di truyén cua kiéu gen BA9
cac nghién ctru khac trén thé gidi ciing dua ra gia tri twong ty [155].

Tuy nhién, khi so sanh gitra cac trinh tu cua Viét Nam trong nghi€n clru nay
v6i cac chung luu hanh trude day, su khac biét tién hoa dao dong tir 0,0399 dén
0,0418. Gia tri ndy cao hon hin p-distance clia cac mau trong nghién ciru voi cac
chung tham khao thé gidi trong kiéu gen BA9 (Bang 3.11). Ly giai cho diéu nay 1a
do tuy cung thudc kiéu gen BA9 nhung nhu phan tich ¢ trén, cac trinh ty cta Viét
Nam trudc ddy thudc phan nhém khéac. Gia tri xac suat hau nghiém tai diém phan
tach cac trinh tu clia nghién ctru véi phan con lai clia cay phat sinh ching loai (gdm
ca cac mau Viét Nam trude day) co gia tri béng 1, duoc dac trung boi 5 dot bién trén
gen G. Kiéu gen BA9 dugc phan tich 1a chia thanh hai cluster 16n dua trén su thay
thé axit amin tai cac vi tri 107, 136 va 254 cuia protein G [158]. Ba vi tri nay lai nam
trong s6 5 dot bién tao thanh nhanh bao g6m cac trinh tu cua Viét Nam nam 2017-
2020. Vi vay, su khac biét di truyén dugc cing cb boi gia tri xac xuat hau nghiém, p-
distance va cac bién thé dic trung da chi ra cac trinh ty ctia Viét Nam tir nim 2014
trg vé trude thude cluster khac voi cac cac trinh tu trong nghién ciru nay.

Mac du cac trinh ty RSV-B trong nghién ctru dugc chia thanh 3 lineage nhung
khong thuce sy rd rang nhu cia RSV-A. Gia tri xac suat hau nghiém phan tach lineage
1 v6i phan con lai ctia cdy phat sinh chung loai bang 1 nhung cua lineage 2 va lineage
3 lai nho hon 0,7. Lineage 1 va lineage 3 c¢6 cac dot bién dic trung cho timg lineage
nhung lineage 2 thi khong cé. Nhur vay chi c6 lineage 1 13 vira co gia tri xac suat hau
nghiém du 16n va bién thé dic trung dé cung cb su khac biét tién hoa so v6i phan con
lai cta cay phat sinh chung loai. Hai lineage con lai chi 1a sy phan nhanh tam thoi va

c6 thé chi mang tinh theo thoi gian nhu cac phan tich phia trén.
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Kiéu gen BA9 lan dau tién duoc phat hién ¢ Viét Nam trong nghién ctru thuc
hién tai thanh phé H6 Chi Minh ndm 2009 [139]. Cung luu hanh véi kiéu gen BA9
khi d6 con co kiéu gen BA10. Hai kiéu gen nay tiép tuc phd bién & Ho Chi Minh
trong cac nam 2010-2012 [81], [86]. Tai mién Trung Viét Nam, kiéu gen BA9 va
BA10 cling dugc phat hién trong nghién ctru ciia Yoshida va cong sw nam 2010-2012
[111]. Nghién ctru cta Lu Lu va cong sy giai trinh ty gen RSV ¢ Pong Thap nim
2013-2015 chi thu duge kiéu gen BA9 [83]. Tir d6 ti nay, khong co thém bét ky
nghién cuu giai trinh tu gen RSV-B nao dugc thyc hién ¢ Viét Nam. Trong nghién
ctru clia chiing t6i ciing chi thu dugc mot kiéu gen duy nhat cia RSV-B 1a BA9 trong
4 nam. Piéu nay ciling phu hop véi xu hudng cia thé gidi khi nhan dinh tir sau nam
2015 kiéu gen BA9 tro thanh kiéu gen phd bién duy nhat cia phan nhém RSV-B
[155].

Thoi gian udc tinh xuét hién to tién chung gan nhat trén cay phat sinh ching
loai ctia kiéu gen BA9 trong quan thé mau ¢ Pong Théap 1a khoang nam 2010 (95%
HPD: 2010-2011) [83]. Pay ciing 14 két qua duy nhit vé tMRCA ctia RSV-B & Viét
Nam cho t6i nay. Tuy nhién trong nghién ciru ciia chung t6i, tMRCA ciia kiéu gen
BA9 1a nam 2005 (95% HPD: 2003-2007). Udc tinh nay cach kha xa so véi ude tinh
ctia Lu Lu va cong sy. Theo cac nghién ctru trén thé gidi thoi gian xuat hién cua kiéu
gen BA9 kha sém. Mot sd qudc gia co cung thdi gian wéce tinh v6i nghién ciru nay
nhu Argentina (2004) [154], cac qubc gia Bic Au (2004), My (2005) [157], Nhat Ban
(2005) [159], Malaysia (2006) [160]. Mot s6 nudc cd woc tinh thoi gian xuat hién
kiéu gen BA9 mudn hon nhu An 6 (2009) [161], Iran (2009), Myanmar (2009)
[162], A Rap (2014) [100].

RSV-A duoc danh gia 1a nguy hiém hon RSV-B do kha ning 1y nhiém va gay
bénh ning hon, thoi gian nam vién lau hon & tré em [111]. Vi vay, trén thé gidi xu
huéng RSV-A duoc tip trung nghién ctru nhiéu hon RSV-B va Viét Nam ciing khong
phai ngoai 18. Néu nhu RSV-A ¢6 nghién ctru dé dong lyc tién hoa duoc thyc hién &
ca mién Trung [87] va mién Nam [83], [139] thi RSV-B lai khong c6 tinh toan nao vé
téc do tién hoa phan tir tir trudc tdi nay. Cac nghién ciru chi thiét 1ap cay phét sinh
chung loai va phan tich phan nhém di truyén, dua ra duoc udc tinh vé thoi gian xuat
hién t6 tién chung gan nhat ctia kiéu gen BA9 [46], [125]. Vi vay, két qua trong nghién
ctru ndy vé tdc do tién hoa phan tir ciia gen G RSV-B kiéu gen BA9 cua cac trinh tyr
thu thap tai Bénh vién Nhi Trung wong va Bénh vién Pa khoa tinh Quang Ninh giai
doan 2017-2020 1a két qua duy nhat ctia Viét Nam duogc cong bd tir trudc t6i nay.

Téc d6 tién hoa phan tir gen G ctia kiéu gen BA9 ¢ Viét Nam 13 8,29x10 thay
thé/vi tri/nam [95% HPD: 1,96x10~ 1,47x107]. Khi so sanh phan tich trén pham vi
toan cau, toc do tién hoa cua gen G RSV-B 12 7,62x107* thay thé/vi tri/nam. Toc d6
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tuong tu cling duoc thiy trong cong bd ciia Uc 7,56x107 thay thé/vi tri/nam [152].
Tuy nhién, toc d6 tién hoa cua gen G RSV-B trong nghién ciru lai thip hon mot sd
qudc gia khac nhu Myanmar (2,12x1072) [162], Pai Loan (2,87x107%) [143], An Do
(4,03x107%) [157], Trung Qudc (4,53x107%) [163]. Nhu vay, toc do tién hoa phan tir
ctia gen G RSV-B kiéu gen BA9 ¢ Viét Nam nhin chung 12 chdm hon so véi cac nudc
xung quanh va bang tdc d6 chung cua thé gidi.

Thong thuong tai cac qudc gia, toc d6 tién hoa ciia RSV-A va RSV-B thuong
tuong dwong nhau hoic 1éch nhau khong nhiéu [152], [162]. Diéu nay lai khong thay
& cac trinh ty RSV trong nghién ctru ndy. Tc d6 tién hoa ciia gen G ctia RSV-A nhanh
hon tdc @6 ciia RSV-B 1,6 1an (1,32x1073 so voi 8,29x107%). Téc do tién hoa cua
RSV-A 1a twong ty nhu nhiéu nghién ctru khac. Toc do ndy co thé nhanh hon, cham
hon hodc bang v6i nhiéu qubc gia. Nhung RSV-B lai khéng nhu vay. Pa s6 cac nghién
ctru déu dua ra toc do tién hoa cia RSV-B nhanh hon & Viét Nam va tuong duong
vo1 RSV-A trong cung nghién ctru [14]. Nhu vay, céc trinh ty RSV-B cta Viét Nam
giai doan 2017-2020 c6 tdc d6 tién hoa gen G khéc biét, chdm hon RSV-A va nhiéu
nudc. Do khong cé dir liéu cua nghién ciru trudc day véi RSV-B tai Viét Nam nén
nhén dinh nay chi 1a két luan ban dau. Dé co thé khéng dinh can tién hanh thém cac
nghién ctru khic nhu giai trinh tu thém cac mau RSV-B, mé rong s6 lugng mau phan

tich sau nam 2020 va phan tich tién hoa trén hé gen.

* Han ché cua nghién ciru

Két qua nghién ciru di giai trinh ty toan bo hé gen cta virus RSV va tép trung
phan tich cac thay ddi di truyén trén gen G. Tuy nhién, cic gen F va SH ciing 1a cac
gen quan trong, dong vai tro trong viéc 1ay nhidém ciia RSV vao té bao vat chi va 1a
dich dén cua cac nghién ctru phat trién vaccine lai chua duoc phan tich sau. Vi vay,
han ché cua luan 4n 14 thiéu céc phan tich vé dic diém tién hoa cua gen F'va gen SH.
Khi c6 da bd dit liéu vé di truyén va tién hod cia ca 3 gen G, F, va SH, két qua cua
nghién ctru s& thuc su ¢6 vai trd quan trong trong nghién ctru vé RSV tai Viét Nam

cling nhu trén thé giGi.
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Chwong 5. KET LUAN VA KIEN NGHI

KET LUAN
Tur céc két qua ctia nghién ciru c6 thé dwa ra mot sd két luan sau:
Cic két qud ciia muc tiéu 1:

1. Pi co bo dit liéu vé ty 1€ duong tinh RSV trén bénh nhan nhi viém duong ho
hap cap tinh ning tai Bénh vién Nhi Trung uong va Bénh vién Pa khoa tinh Quang
Ninh giai doan 2017-2020 14 28,02%. Nhom dudi 1 tudi c6 nguy co nhiém RSV cao
hon cac nhém tudi khac. Nam gidi c6 xu huéng nhiém RSV cao hon nir gidi trong
thot gian nghién cuu.

2. Pa xac dinh dugc su luu hanh cua hai phan nhom RSV-A va RSV-B tai Bénh
vién Nhi Trung vong va Bénh vién Da khoa tinh Quang Ninh theo thoi gian. RSV
dugc phét hién gan nhu quanh ndm, mua dich thudng tir thang 6 dén thang 11, dinh
dich vao thang 8 - thang 9 hang nim. Nam 2020 1a nim duy nhét chi c6 RSV-A tao
dinh dich con RSV-B luu hanh rai rac trong nam.

Cac két qua cua muc tiéu 2:

3. Piphan 1ap dugc 25 chung (18 chung RSV-A va 7 chung RSV-B) tai hai diém
nghién ctru. Giai trinh ty toan bo hé gen 25 ching va 81 mau bénh pham hé hap thude
hai phan nhom (56 trinh tw RSV-A va 50 trinh ty RSV-B).

4. Pa nghién ctru va xac dinh dugc toan bg trinh ty h¢ gen RSV cua cac chung
phan lap va mot s6 mau dai dién, tir d6 tim ra dic diém sinh hoc phan tur cua h¢ gen
RSV trong nghién ctru. Cac trinh tw RSV-A thudc kiéu gen ON1 va kiéu gen non-
ON1. Cac trinh ty RSV-B thudc kiéu gen BA9. Tét ca cac trinh tw RSV-A trong nghién
ctru déu khong cé 72 nucleotide 1ap lai trén ving siéu bién ddi thir 2 trén gen G.

5. Pa danh gia dugc tdc do tién hoa phan tir gen G cua RSV tai Bénh vién Nhi
Trung wong va Bénh vién Da khoa tinh Quang Ninh giai doan 2017-2020 1a 1,32x1073
thay thé/vi tri/nim (RSV-A) va 8,29x107* thay thé/vi tri/nam (RSV-B). Téc do tién
hoa ctia RSV-A 1a twong ty nhu nhiéu qudc gia. Téc do tién hoa cia RSV-B 1a cham

hon hon so véi cac quoc gia khac.

Tinh moi cua de tai

- i xé4c dinh duoc dic diém luu hanh, tinh muia vy, phan nhém luu hanh cia
cac chung RSV tai Bénh vién Nhi Trung wong va Bénh vién Da khoa tinh Quang
Ninh giai doan 2017-2020.
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- Ba nghién ctru va xac dinh dugc toan b trinh ty h¢ gen RSV ctia mot s6 mau
dai dién va tir d6 tim ra céac dic diém sinh hoc phan tir cia h¢ gen & cac chung nghién
ctru. Pa udce tinh duogc tde do tién hoa phan tir cia gen G ciia RSV tai Bénh vién Nhi
Trung wong va Bénh vi¢n Pa khoa tinh Quang Ninh giai doan 2017-2020.

KIEN NGHI

Can tiép tuc phén tich cac bién doi di truyén va tién hoa trén gen F va SH cua
cac chung va bénh pham ho hap da duogc giai trinh tu gen trong nghién ciru nay. Cac
két qua s& phuc vu cho muc tiéu nghién ciru phét trién vaccine va khang thé don dong

cua RSV trong tuong lai.
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Phu luc 1

BO Y TE CONG HOA XA HQI CHU NGHIA VIET NAM
Pjc lap - Tu do - Hanh phuc
S6:4608/QD-BYT Ha Ngi, ngay M thang 10 ndm 2017
QUYET PINH

Vé viéc ban hanh “Ké hoach glam sat trong diém hdi chirng cim,
nhiém trung dwong hé héap cip tinh ning va bénh tay chin mi¢ng
tai Viét Nam giai doan 2017-2020”

BQ TRUOGNG BQ Y TE

Can ctr Nghi dinh sd 75/2017/ND-CP _ngdy 20 thang 6 nam 2017 cua
Chinh phti quy dinh chire ning, nhiém vu, quyén han va co cau t6 chic B6 Y té;

Xét dé nghi cua Cuc truong Cuc Y té du phong, Bo Y té,

QUYET PINH:

_ Diu 1. Ban hanh kém theo Quyét dinh nay “Ké hoach gidm st trong
diém hoi chimg cam (ILI), nhiém trung dudng ho hap cap tinh néng (SARI) va
bénh tay chan miéng (TCM) tai Viét Nam giai doan 2017-2020”.

Piéu 2. Vién Vé sinh dich tE Vién Pasteur 1a ddu méi phdi hop véi So Y
té cac tinh, thanh phd t6 chue trién khai céc d1em gidm sét trén dia ban phu
trach, Vién V& sinh dich té Trung uong la d4u mdi téng hop béo cdo sb lidu vé
Bo Y té (Cuc Y té dy phong) theo ké hoach da dugc phé duyét.

Pidu 3. Quyét dinh nay c6 hiéu lyc ké tir ngay ky, ban hanh.

Pi¢u 4. Cic 6ng, ba: Chénh Vin phong Bo; Chanh Thanh tra Bo; Vu
truong, Cuc trudong cac Vuy, Cuc thugc BO Y té; Vién truong Vién V& sinh dich
té, Vién Pasteur; Giam déc cac co s& kham bénh, chita bénh tryc thuje Bo Y té;
Giam dbc S¢ Y té; Giam dbc Trung tim Y té du phong, Trung tam Truyén
thong gido duc suc khoe, Bénh vién da khoa céc tinh, thanh pho truc thudc
Trung uwong; Thu trudng cac don vi c6 lién quan chiu trach nhiém thi hanh

Quyet dinh nay./.y
Noi nhén: KT. BQ TRUONG

- Nhu Dicu 4; o THU TRUONG @
- BT. Nguyén Thi Kim Tién (Qé béo cdo); oo 3
- Cac Pong chi Thir trudng (dé phdi hop): '
-Céng TTPT BO Y té;

- Luu: VT, DP.

%% Chimg thu: Bo Y &
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> Hé théng VOffice B6 Y Té
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PHAN L. PAT VAN DE

Trong nhitng nam gan day tinh hinh dich bénh trén thé giéi dién bién phic
tap, nhidu dich bénh méi ndi va nguy hiém phét sinh, gia ting dot bién tai nhleu
nudc trén thé gidi, gy anh hudng nghiém trong dén stc khoe va kinh té cho
cong dong, ké ca cac qubc gia phat trién.

Dich bénh ctim A(H7N9) tiép tuc xay ra tai Trung Qudc, dot dich 1an thir 5
bat dau tir thang 10 nam 2016 tdi nay 1a dot dich 16n nhét v6i hon 742 truong
hop mic, 227 trudng hop tir vong tai 30 tinh, thanh phd, trong d6 c¢6 hai tinh
Van Nam, Quang Tay c6 chung dudng bién gidi véi Viét Nam. Tur nam 2013
dén nay, ghi nhan 5 dot dich véi tong s6 1.589 trudng hop méc, 616 truong hop
tr vong. WHO va FAO thong bao di phat hién su bién doi gien tir dée luc thap
sang ddc luc cao cua vi rat cim A(H7N9). Bénh dich cim A(H5N1) tiép tuc xay
ra tai Ai C@p, ghi nhan 03 truong hgp mac, 01 tir vong; tich Iy tir ndm 2003 den
thang 7/2017 ghi nhén 859 truong hop méc, 453 truong hop tir vong tai 16 qudc
gia. Tai Viét Nam, tir nim 2015 dén nay khong ghl nhén truong hop méc cim
A(H7N9), cam A(H5N1), cam A(H5N6) trén nguorl tuy nhién lién tyc ghi nhén
cac 6 dich cim A(H5N1), cim A(HS5NG6) trén gia cam tai nhiéu tinh, thanh pho
trong ¢4 nudce, nén ludn ¢6 nguy co réat cao ldy nhiém sang ngudi va bung phat
dich bénh.

~ Cac s6 lidu trong vong 10 ndm gidm sat hoi chimg ciim (tir ndm 2006) cho
thay céc vi rit cim luu hanh quanh nam ¢ Viét Nam, véi ti 1€ méc cim hang
nam khoang 21%; trong khi d6, ti 1& nhim ctm & céc bénh nhin méc hoi ching
nhiém tring dudng hd hép cép tinh nang (SARI) va bénh nhén viém phdi ning
nghi do vi rit dao ddng trong khoang tir 12% dén 17%. Két qua xét nghiém
1.370 miu SARI: Ty 1& (+) 19,7%, twong tu cic nim trudc: HINI (9,3%);
H3N2 (2,5%), B (7,9%).

Bénh tay chan miéng: bénh van luu hanh & mirc cao tai mot sé nudce khu
vuc chdu A - Thai Binh Dwong, tai Trung Qudc ghi nhén 2.141.471 trudng hop
méc, 204 trudng hop tir vong; Nht Ban, ghi nhn 61.965 trudng hop mic; Sing-
ga-po ghl nhén 39.911 trudng hop mic. Tai Viét Nam, ‘tich Iy tir dau nam 2017
dén tuan 38, ca nudc ghi nhin 71.645 truong hgrp méc tai 63 tinh, thanh phd,
trong d6 c6 32.356 truomg hop nhap vién, khong c6 truong hop tir vong. So vai
cung ky nam 2016, so trucng hop nhép vién tang 11,1%. S6 mic tich liy tang
cao tip trung tai mot sb tinh, thanh phd tai mién Nam nhu Pdng Nai (ty 1&
méc/ 100.000 dan la 245), TP. H6 Chi Minh (234), Ba Ria Viing Tau (198),
Pong Thap (184) va Binh Duong (163). Sy luu hanh cua cac chung vi rat gay
bénh tay chan miéng anh hudng rat 1on dén nguy co gy bién chimg ctia bénh,
cac trudong hop tir vong hau hét 13 do nhiém ching EV71.

Hoat dong ctua hé thong giam sat bénh truyén nhiém gay dich cua Viét
Nam thuc hién theo Thong tu so 54/2015/TT-BYT ngay 28/12/2015 vé viée
Hudng dan ché do thong tin béo céo va khai bdo bénh, dich bénh truyén nhiém
thay thé Thong tu sb 48/2010/TT-BYT ngdy 31 thdng 12 ndm 2010 cua B
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trudng BO Y té. bay la mot hé thong giam sét hoat dong thuong xuyén va thong
nhét trén toan qudc tir tuyén x4, phuong 1én dén tuyén Trung uong ca & hé du
phong va cac co so dleu tri. Tuy nhién, dé 1am rd dic diém dich t& hoc, tac nhan
gay bénh, véc to truyén bénh va céc yéu t6 nguy co, hang nim, B6 Y té da trién
khai Hé thong giam sat trong diém cho mot sd bénh wu tién nhu: ILI, SARI,
TCM, sbt xuat huyet bénh do vi rit Zika, viém ndo Nhat Ban, dich hach...
Trong do mot so bénh da dugce dau tur kinh phi giam sat tir Chuong trinh muc
tiéu qudc gia hodc kinh phi cia B6 Y té hogic tir cac dy 4n duoc tai trg.

Nham muc dlch dam bao duy tri viéc trlen khai GSTD bén vimg, lam cén
ctr huy déng ngudn luc, B§ Y t€ xdy dyng Ké hoach ‘giam sat trong diém hoi
chimg cum (ILI), héi chung nhiém tring duong hé hap cép tinh ndng (SARI),
bénh tay chan miéng glal doan 2017-2020 v6i myc tiéu thu thap s6 liéu mot cach
chinh xac, kip thoi va day du hon céc thong tin co ban vé dich t& hoc, cac yéu td
nguy co va cac dac diém vé tic nhan giy bénh dé 1am co s& du béo, 1ap ké
hoach phong chéng dich bénh trong cc nim tiép theo.



PHAN II. NOI DUNG GIAM SAT

A. GIAM SAT TRONG PIEM HQI CHUNG CUM (ILI)

I. Muc tiéu
1. M ta diic diém dich t& hoc ciia céc trudng hop bénh cim theo cac yéu

to thoi gian (tuan, thang, ndm, mua), dia diém (tinh, khu vyuc, néng thdn, thanh
thi) va con nguoi (tuoi, gioi,...).

2. Xéc dinh dic tinh khéng nguyén, tinh khang thudc, dic diém di truyén
cua céc vi rat cﬁm luu hanh va phat hién ra cac chiing vi rat méi.

3. Cung cép théng tin cho viéc danh gi4 ganh ning bénh cim va du bao
dich bénh ctim va chia sé véi hé théng mang ludi gidm sat cim toan cau.

IL. Phwong phap va ndi dung gidm sat

1. Piém giam sat

a) S6 lugng: chon tdi thiéu 2 didm gidm sat (bénh vién) tai mdi ving sinh
thai theo timg khu vuec.

b) Tiéu chuan lva chon diém giam sat:

- Mite d6 giao luau 16n.

- Phan bb theo khu vuc thanh thi, néng thon.

- Céac Bénh vién gxam sat trong diém wu tién nhimg diém c6 thé 1ong ghép

giam sét cac bénh truyén nh1ern khéc va c6 luu lugng bénh nhan dén kham du
Iém, t6i thiéu 50 bénh nhén/ tuan

- Céc don vi tham gia can cam két hop tac chat ché, doi ngili can bd co
nang lyc du kha néng trong viéc thuc hién céc hoat dong chuyén mén giam sat
trong diém, cé kha nang duy tri lau dai hoat dong giam sat.

¢) Cac diém giam sét trong diém hoi chimg cim

Khu

vire Ving Tén diém gidm sat 2017{2018{2019 2020
Midn D@ng B‘z“ic BV huyén Cao Loc, tinh Lang Son X X x | =
Bic gg‘;g bang sO0¢ | By huyen Kién Xuong, tinh ThéiBinh | x | x | x | x
) BV DK Khu vic Ninh Hoa, KhdnhHoa | x | x | x | x

Mién | Duyén hdi Nam | BV Trung uong Hué T1-9

Trung: | Trang b BV huyén Pht Vang, Thira Thiéen Hué | 110" x | x | x
T8Y | 14y Neuvén BV DK tinh Pik Lak x | x| x | x
_guyén e BV DK tinh Kon Tum X | x| x | x
Mién Pong Nam bd BV BK huyén Xuén L{c, tinh Bf'ing Nai | x X X X
Nam | Tay Nam bd BV DK huyén Céi B, tinh Tién Giang X X X X

2. Pbi twong gidm sat
'La trudng hop bénh diéu tri ngoai tra v6i bidu hién nhiém tring duong hod
hap cép tinh bao gdm:




- S6t>38°C va

- Ho va

- Khoi phat trong vong 10 ngay.
3. Chon miu

- Hang ngay, bac si & phong kham bénh kham chon va liy mu cia 2
truong hop bénh phu hop dinh nghia truong hop bénh trong ngay lam vigc (tir
thir 2 dén thir 6). Piéu tra trudmg hop bénh theo biéu mau quy dinh (Méu 1, Phy
luc 2).

- $6 mAu can thu thap/diém giadm sat:
10 mau/diém gidm sat/tuln x 52 tuan/nam = 520 mau/diém giém sat/nam.
Néu trong ngay khéng c6 du 02 trudng hop méc ILI dé lay mau c6 thé

lay bu trong cic ngay tiép theo cho dén thir Sau cua tudn do6, néu den thar Sau
khéng du thi dimng lai (khong lay b vao thir Bay va Chu nhét va cac tuan sau).

4. Thu thap thong tin dich té
Céc diém giam sat 1dy mAu sir dung cac phiéu, biéu mau theo quy dinh:
- Phiéu diéu tra thong tin trudng hop hoi chung cum: dleu tra thong tin ve

tudi, gioi, nghé nghiép, dia chi, ngay khai phat, ngay lay mau, tidn sir tiém véc
xin phong cim va st dung thude khang vi rat (Mau 1, Phy luc 2).

- Phleu bao cao thong ké hang tuan: thong keé s6 luong bénh nhan dén
kham, sb truong hop mac héi ching cim dén khém theo nhom tudi, danh sach
trudng hop mac hdi ching cim duge 14y méu (Mau 2, Phuy lyc 2).

5. Céc chi s6 giam sat

a) Céc chi sé vé dich t& hoc héi chimg ciim

- T§ 1¢ bénh nhan méc hdi chimg ctm trén tong s bénh nhan dén kham.

- Ty 18, phan b bénh nhan méc hdi chimg cum dugc 1dy mau trong gidm
sat theo nhom tudi, gidi tinh, dia du, thoi gian.

b) Pic diém vi rt hoc va sy luu hanh cla vi rit cim

-Ty 1§ phan tram duong tinh vdi cac tuyp vi rat cam (bao gbm ca cim A
va B) trong tong s6 mau dugc xét nghiém.

- Ty 1€ phén tram duong tinh véi timg phén tuyp (A(H5N1), A(H5NG),
A(H7N9), A(H3N2), A(HINlpdm); B; dong nhiém,...) trong tong s6 xét
nghiém duong tinh véi ctim theo thoi gian (tudn, thang).

- Ty 1€ phan tram cla timg tuyp vi rit trong tong sé6 mau xét nghiém
duong tinh theo thdi gian (tuan, thang).

- Ty 18 phan tram duong tinh theo timg tuyp va theo khu vyec.

- Ty 1é phén trim duong tinh theo nhém tudi, giéi.

- Dic tinh khang nguyén, dic diém di truyén cla cdc ching cim luu hanh
tai Viét Nam.



6. Lay miu, bao quén, vin chuyén bénh pham

- Tién hanh ldy mu trén d6i twong mic hoi chimg cam phit hop dinh
nghia. Mau bénh pham c6 thé 1a mét trong cac loai: dich ngody hong, dich
ngody mii, dich ty hau. Thuc hién theo dung quy trinh k¥ thuat lay mau bénh
pham (Phu luc 2).

- Béo quan bénh pham: Bénh phém sau khi 14y duoc bao quan & 4°C-8°C
(trong vong 72 gid) trudc khi duge van chuyén t6i cac phong xét nghiém cua
Vign VSDT, Vién Pasteur. Péi v6i cac diém giam sat & xa khong c6 didu kién
van chuyén trong vong 72 gio thi bénh phdm phai dugc bio quan trong ti &
nhiét d6 -70°C ngay sau khi thu thap (Phu luc 2).

- Van chuyen bénh phdm: van chuyen it nhat 1 1an/tuan tir diém giam sat
vé TTYTDP va 1 lan/tuén tir TTYTDP vé céc Vién VSDT, Vién Pasteur dé xét
nghiém. Céc diém giam sat thuéc khu vuc nao quan ly thi chuyen mau bénh
pham vé Vién khu vuc dé.

- Tai cac Vién VSDT, Vién Pastcur, bénh phim dugc xét nghiém ngay
hodc dugc bao quan & nhiét d6 -70°C chd xét nghiém.

7. T6 chirc xét nghiém bénh phim va phan hoi, bao cdo két qua xét
nghiém
Kh1 bénh pham phleu diéu tra truong hop bénh (Mau 1, Phu luc 2) va phiéu
ldy mau bénh pham (Mau 5, Phy luc 2) dugc chuyén dén phong x€t nghiém cia
Vién VSDT, Vién Pasteur, bén giao va bén nhén phai ky xdc nhan vao S6 giao
nhén bénh phdm, Phiéu giam sat ILI, Bao cdo tudn (Mau 3, Phu luc 2).

7.1. Xét nghiém bénh phim

Sau khi nhan dugc bénh phim tir cac diém giam sat duge phan cong phu
trach, phong xét nghiém tai cac Vién VSDT, Vién Pasteur s& tién hanh xét
nghiém céc mau bénh phdm trude thir Nam hang tuan theo Huéng dan nhén, bao
quan, luu trit, xét nghiém bénh phadm ILI (Phy luc 2) dé dam bao két qua xét
nghiém duge giri dén cac don vi lién quan ding thoi gian quy dinh.

7.2. Phan hoi, bdo cdo két qua xét nghiégm

- Sau khi hoan thanh xét nthem phong xét nghiém cua Vién VSDT,
Vién Pasteur s& téng hop két qua vao Bang két qua xét nghi¢ém bénh nhan ILI
(Mau 6, Phu luc 2). Mau 6, Phu luc 2 s& duge giri dén céc diém giam sat va céc
khoa dich té tai cac Vlen VSDT, Vién Pasteur trudc 16h00 vao thir Sdu hang
tudn. Trong trudng hop cin xéc dinh lai két qua thi phong xét nghiém cia Vién
VSDT, Vién Pasteur s€ thong bao cho cac don vi nhan két qua xét nghiém vé

cac miu can xé4c dinh lai, dong thoi béo céo két qua phai duoc giri dén cac don
vi ndy trude 16h00 thir Hai cua tuan ké tiép.

- Pbi véi céc tac nhan méi hodc nguy hiém, trong doé ¢é vi rat cim A/HS
hodc A/H7, két qua phai dugc thong bdo ngay theo quy dinh hu—;:n hanh. Trong
truong hop két qua xét nghiém khong dugc giri tra cho céc diém gidm st theo
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thoi gian quy dinh, phong xét nghiém cua Vién VSDT, Vién Pasteur can thong
bao cho cac don vi khi nao ho c6 thé nhan dugc két qua va giai thich.

- Déi véi cac tac nhan cim A khong phén tuyp dugc, cac Vién guri mau
bénh phim dén cac phong xét nghiém tham chiéu dé xac dinh.

8. Quan ly dir liéu va quy dinh vé bao cdo
- Vién VSDT Trung uong la dau méi thu thap théng tin vé xét nghiém va
céc sb liéu gidm sat.
- Céc Vién VSDT, Vién Pasteur c6 trach nhiém dinh ky téng hop gm bao

c4o hang tuan vé tién do thyc hién, s6 liéu gidm sat, két qua xét nghiém vé Vién
VSDT Trung wong va Cuc Y té du phong.

- Vién VSDT Trung wong s& tong hop béo cdo Bo Y t€ (Cuc Y t€ du
phong) hang tuan.

B. GIAM SAT TRONG DIEM HQI CHUNG NHIEM TRUNG
PUONG HO HAP CAP TiNH NANG (SARI)

I. Muc tiéu

- Thu thép, phén tich mdt cach hé théng va thuong xuyén dir ligu dich t&
hoc ctia cac trudng hgp SARI tai mot so bénh vién trong diém.

- Xéc dinh sy luu hanh cua céc ching vi rit cim va mot so vi rat dudng
hé hap khac thuong gap gay SARI tai Viét Nam.

- Xéy dung co s¢ dit liéu vé mirc d6 hoat dong cua vi rat cam va mot 50 vi
rat duong ho hap thuong gap khac giy SARI nhém dong gop cho viéc du bao
dich bénh cim va nhiém tring duong hd hap cép tinh ning.

I1. Phuong phap va ndi dung giam sat
1. Pia diém giam sat
Tai cac bénh vién tuyén Trung uong, tinh, huyén.

Vién VSDT, Vién Pasteur khu vuc thyc hién lya chon diém gidm sat theo
cac ndi dung sau:

a) Sé luong: chon tir 1 dén 2 diém giam sat (bénh vién) tai mdi ving sinh
thai theo moi khu vue.

b) Tiéu chuén lya chon:

- Céc bénh vién da khoa tuyén trung wong, tinh, huyén c6 s6 luong bénh
nhan SARI nhép vién du l6n (trung binh > 10 bénh nhan SARI/tudn).

- C6 mo6 hinh bénh tét da dang.
- C6 du diéu kién, trang thiét bi, doi ngii can by cé du kha ning thuc hién
cac hoat dgng chuyén mén giam sat SARI.

- Phéi hop chit ché va cam két duy tri hoat dong giam sat lau dai.



¢) Céc diém giam sét trong diém SARI

If::: Viing Tén diém gifm sét 2017[2018/2019 2020
Dong Béc Bénh vién da khoa tinh Quang Ninh x: | 2] x | %
Mi,éﬂ Tay Bic Bénh vién da khoa tinh Dién Bién x | x| x | x
P4 [Dlng biing séng BV Nhi Trung won x | x| x | x
Hong ' ki
BV DK tinh Khanh Hoa X X X | x
Mién | Duyén hai Nam [ BV Trung wong Hué TI1-9

T T 0
o | Pomgo) BV huyén Phii Vang, Thira Thién Hué

12
T8y | Tay Nguyén BV DK tinh Pk Lik x | x| x| x
Nguyén
- 5 Bénh vién Bénh Nhiét d6i TP. HCM x | x| x | x
Midy | DOnENambO R ien Nbi ddng 1 TP. HCM x | x | x | x
Nam Tav Nam bd Bénh vién da khoa An Giang X X | x | x
y i Bénh vién da khoa Df‘mg Théap X | x| ¥ | %

2. Dbi twgng gidgm sat
Ap dung dinh nghia trudng hop bénh SARI ctia T chirc Y té thé gi6i nim
2014 nhu sau (cho tat ca cac dg tudi):
Mot truong hop nhiém tring dudng hé hép cép tinh ning véi céc tidu chi sau:
- Tién sir bi sot hogc s6t v6i nhiét do do duge > 38°C; va
- Ho; va
- Khai phat trong vong 10 ngay; va
- Yéu cau nhap vién (bénh nhan néi tra).
3. Chon miu
a) S6 mau can thu thap/diém gidm sat:
10 mau/diém gidm sat/tudn x 52 tudn/nim =520 mau/diém gidm sat/nim.
~ b) Céch chon: theo Huéng din giam sat SARI ban hanh theo Quyét dinh
s6 1271/QD-BYT ngay 03/4/2017.
4. Thu thip thong tin dich té
Thyc hién theo Huéng din gidm sat SARI ban hanh theo Quyét dinh sb
1271/QD-BYT ngay 03/4/2017.
5. Céc chi s6 giam sat
5.1. Dic diém djch té hoc SARI tai Vi¢t Nam
Thu thap va phan tich cac chi s6 sau:
- Ty 1& méc SARI trén tdng s6 lugt bénh nhén nhap vién.
- Ty 18, phan bd sé méc va tir vong do SARI theo thoi gian, dia diém, con
nguol.
- Ty 18 tir vong do SARI trong tng sd lugt bénh nhan SARI nhap vién.
- Ty 18 tir vong do SARI trong téng s tir vong do tat ca cac nguyén nhan.
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5.2. Suw luu hanh cia vi rit ciim va mjt sé vi rit dwong hé hap khac
thiong gap gay SARI tai Viét Nam

Thu thap va phan tich cac chi s sau:

- Ty 1é phan tram timg tdc nhén vi riit gay SARI trong téng s6 nhimg trudng
hop SARI duge xét nghiém theo thoi gian, dia diém, con nguoi.

- Ty 1§ phan trim cdc phan tuyp vi rat cim trong téng s6 trudng hop
SARI nhiém vi rat cam theo thoi gian, dia diém, con ngudi.

6. Lay miu, bao quin, vin chuyén bénh pham cia bénh nhan SARI

Theo Huéng dan gidm sat SARI ban hanh theo Quyét dinh s6 1271/QP-
BYT ngay 03/4/2017.

7. Té chire xét nghiém bénh phAm va phan hdi, bdo cdo két qua xét
nghiém

Thuc hién theo Huéng din giam sat SARI ban hanh theo Quyét dinh sb
1271/QD-BYT ngay 03/4/2017.

8. Quan ly dir li¢u va quy dinh vé bio cio

Thue hién theo Huéng dan giam sét SARI ban hanh theo Quyét dinh s6
1271 /Qb- BYT ngay 03/4/2017.

C. GIAM SAT TRONG DPIEM BENH TAY CHAN MIENG

I. Muc tiéu

- M@) té’ dic diém diqh t& hoc cia céc truong hop bénh tay chan migng
theo céc yéu to thoi gian (tuan, thang, nam, mua), dia diém (tinh, khu vuc, nong
thon, thanh thi) va con nguoi (tudi, gidi,...).

- X4c dinh sy luu hanh, dic diém di truyén cua céc chung vi rit dudng
rudt gy bénh tay chan miéng.

- Cung cap thong tin cho viéc dyu bao dich bénh tay chén miéng.

I1. N§i dung va phuong phap giam sat
1. Dia diém giam sat

Tai c4c bénh vién tuyén tinh, huyén.

Vién VSDT, Vién Pasteur khu vuc thyc hié¢n Iya chon diém giam sat theo
cac ndi dung sau:

a) S8 lugng: chon it nhét 1 diém giam sat (bénh vién) tai méi khu vire.

b) Tiéu chuén lya chon:

- bia dlem gidm sét dugc lya chon ¢ 4 khu vy trong ca nude va can co
su da dang vé cac dic diém kinh té x3 hoi, dia du (ndng thén, thanh thi, mién
nti, duyén hai, hai dao ...), mic d¢ giao luu (trung tam kinh té, du lich, cira
khu ...).

- Céc diém giam sat bénh nhan dugc lya chon tai cdc Bénh vién da khoa
co 56 luong truong hop bénh tay chan miéng 16n; wu tién nhig dlem co the
16ng ghép gidm sét céc bénh truyén nhiém khac nhu ILI, SARI, sot xuat huyét,
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- Céc don vi tham gia can cam két hop tac chit ch&, doi ngii can bd c6 ning
luc du kha ning trong viéc thuc hién cac hoat dyng chuyén moén giam sat trong
diém, c6 kha nang duy tri lau dai hoat dong giam sat.

¢) Céc diém giam sat bénh tay chan miéng

“f;{: Viing Tén dim gifm sét 2017 (2018|2019 2020
Mién Déng béng Sﬁng BV Tré em Hai P h{‘)ng X X X X
Bic | Hong BV Nhi tinh Thai Binh x | x| x | x
. - BV huyén Huong Thuy, tinh TT Hué x | x | x | x
Niidy, | BOCTrODg b0 Bénh vién Phu San - Nhi Pa Ning x | x| = |«
Trung Naga Trurig b BVDK khu vyuc Ninh Hoa, = I = | % lx

8 tinh Khanh Hoa
Tay . - 1 s e <ot

Nguyén Tay Nguyén BVDK huyén Buén E)‘on, tinh Péac Lac x | x| x | X
et BV Nhi dong 1 TP. H Chi Minh x | x | x | x
Mién g v BVDK tinh Tay Ninh x | x | x | x
Nam | .o noba BV Nhi dong Can Tho x | x| x | x
Y v BVPBK tinh Pong Théip X | x | x | x

2. P6i tugng gidm sat

La truong hop bénh, khai phat trong vong 7 ngay c6 cac triéu chirng sau:

- Sot;

- Phét ban, chu yéu dang phong nude & mot hodc céc vi tri long ban tay,
long ban chén, ddu gdi, mong, miéng, c6 thé kém theo loét & miéng.

3. Chon miu

- Tai mdi diém gidm sét chon 2 bénh nhan théa mén tiéu chi lya chon doi
tugng giam sat trong ngdy lam viée (tur thir 2 dén thir 6). Piéu tra truong hop
bénh theo biéu mau quy dinh (Mau 1, phu luc 3).

- S6 mAu can thu thap/diém giam sat:
10 mAu/diém giam sat/tudn x 52 tudn/ndm = 520 mau/diém gidm sét/ném
Luu y: Néu trong ngdy khdng c6 du 02 bénh nhén TCM de lay mau, c6

thé 14y bu trong cac ngay tiép theo cho dén thir Sdu ciia tudn do6, néu dén thr Sau
khéng du thi dimg lai (khong 14y bu vao thir Bay va Chu nhat va céc tuan sau).

4. Thu thip thong tin dich té

Diéu tra theo mau phiéu diéu tra trudng hop bénh (Mau 1, Phy lyc 3) thoa
man doi tugng giam sat.

5. Céc chi s6 giam sat

- Ty 1&, phan b6 mic, chét do bénh tay chin miéng theo nhém tudi, gioi
tinh, dia du, thoi gian, tuyp vi rat.

- Ty 18 chét/méc (CFR) do bénh tay chan miéng.

- Ty 1¢ bénh tay chan miéng trong tong s6 bénh nhan dén kham bénh tai
cac diém giam sat.
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-Ty 1¢ phan tram duong tinh véi cac tuyp vi rat gdy bénh tay chan miéng
trong tong s6 mau duoc xét nghiém.

-Ty 1€ phén tram duong tinh véi cac tuyp vi riit gdy bénh tay chan miéng
trong tong sb xét nghiém theo thoi gian (tudn, thang).

- Ty 1& phan tram cua timg tuyp vi rat trong tong s6 miu xét nghiém
duong tinh theo dia du, theo nhém tudi.

- Ty 18 phan trim céc kiéu gen clia vi rit dudng rudt tuyp 71 (EV-A71)
gay bénh tay chdn miéng luu hanh tai Viét Nam.

6. LAy miu, bio quin, vin chuyén bénh pham ciia bénh nhin TCM

- MAu bénh pham thu thap ¢ thé 1a miu phan mau ngoay hong va dich
not phong. M3i trudong hop bénh nén iy di hai mau phan va dich ngody hong/
dich ndt phong.

- Lay mau, bao quan, vén chuyén mau bénh pham theo Huéng dan gidm
sat va phong chéng bénh tay chan miéng (Phu luc 3).

7. T chirc xét nghiém bénh phim va phan héi, bao cdo két qua xét
nghiém

Khi bénh pham, phleu diéu tra truong hop bénh (Mau 1, Phy luc 3) va
Phiéu yéu cau xét nghiém (Mau 2, Phu lyc 3) dugc chuyén dén phong xét nghiém
cua Vién VSDT, Vién Pasteur khu vue, bén giao va bén nhén phai ky xac nhén
vao Sb giao nhan bénh phim, Phiéu diéu tra trudng hop bénh, Béo cdo tuan (Mau
4, Phy lyc 3).

7.1. Xét nghiém bénh phiam

Sau khi nhan dugc bénh phim tir céc diém gidm st dugc phén cong phu
trach, phong xét nghiém tai cac Vién khu vuc s& tién hanh xét nghiém céc mau
bénh phdm trude thir Nam hang tuan theo Hudng dan xir ly, xét nghlem bénh
pham TCM (Phy luc 4) dé dam bao két qua xét nghiém dugc giri dén cac don vi
lién quan dung thoi gian quy dinh.

7.2. Phan héi, bdo cdo két qua xét nghiém

Sau khi hoan thanh xét nghiém, ph(‘)ng xét nghiém cua Vién VSDT, Vién
Pasteur s& dién két qua vao Phiéu tra 10 két qua xét ‘nghi¢m trong Mau 3, Phy
luc 3 va giri dén cac diém gidm sat va cac khoa dich té tai cac Vlen VSDT, Vién
Pasteur truéc 16h00 vao thir Sau hang tudn. Trong truomg hop can x4c dinh lai
két qua thi phong xét nghiém cua Vién VSDT Vién Pasteur s& thong bao cho
céc don vi nhan két qua xét ‘nghiém vé cac mau can xéac dinh lai, dong thoi bao
cdo két qua phai dugc giri dén cac don vi nay trude 16h00 thir Hai tuan ké tiép.

8. Quan ly dir liéu va quy dinh vé bio cdo

- Céc diém gidm sat c6 trach nhiém dinh ky tdng hop giri béo céo vé tién
dd thyc hién, sb liéu giam sat vé cac Vién VSDT, Vién Pasteur phu trach.

- Céc Vién VSDT, Vién Pasteur tong hop giri bao cdo vé tién do thuc
hién, sb liéu giam sat, két qua xét nghiém vé Vién VSDT Trung uong dé téng
hop bao cao Bo Y té (Cuc Y té du phong).
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PHAN II1. TO CHUC THUC HIEN

1. Cuc Y té du phong

- Tham muu cho B§ truéong Bo Y té trong viéc xay dung ké hoach va tb
chirc thye hién ké hoach giam sat trong diém ILI, SARI, TCM trén pham vi toan
qudc.

- Giai quyét tha tuc cap phép nhap khdu bd mdi, mau chimg theo vin ban
dé xuét ctia céc Vién VSDT, Vién Pasteur.

- Chi dao, don dbc, kiém tra, cac dia phuong, don vi trién khai cac hoat
dong giam sat trong diém theo ké hoach dugc phan cong.

2. Cuc Quan ly Kham, chira bénh

- Chi dao, d6n dbc cac bénh vién (cac diém giam sat) tham gia gidm sat
trong diém.

- Phéi hop kiém tra gidm sat viéc thyc hién gidm sét trong diém tai cac
diém giam sat.

3. Vu Trang thiét bi va Cong trinh Y té

- Giai quxét tht tuc cdp phép nhép khéu sinh phdm chin doén invitro, vét
tu tiCu hao y t& phuc vu cho hoat dong xét nghi¢m gidm sit trong diém theo ke
hoach, van ban dé xuat cta cac Vién VSDT, Vién Pasteur.

- Hb trg va giai quyét thu tuc nhap khau phuc vu cong tac gidm sat dbi voi
sinh pham y té, vt tur tiéu hao chua dugc cap phép tai Viét Nam.

4. Vu Ké hoach — Tai chinh, B Y té

- Cép chuyén kinh phi giam sét trong diém cho cac Vién VSDT, Vién
Pasteur va céc don vi theo ké hoach dugc Lanh dao Bo phé duyét.

- Tham muu cho Lanh dao BoY té vé tao ngudn, sir dung céc ngudn luc tir
ngan sach nha nude, T chirc Y té thé glm (WHO) Trung tdam Phong nglra va
Kiém soat dich bénh Hoa Ky (USCDC) va céac t chirc trong va ngoai nudc cho
cong tac gidm st trong diém phong chéng dich bénh.

5. Cac Vién VSDT, V|¢n Pasteur

- X4y dung ké hoach, trién khai, t& chirc thyc hién hoat dong gidm sét trong
diém ILI, SARI va TCM.

- Huéng dan, tap huén, hd trg k¥ thudt giam sét, iy mau, bao quéan, van
chuyén, xét nghiém... cho cc don vi tham gia giam sat trong diém theo khu vuc
dugc phan cong.

- T6 chirc tlep nhan, mua sim sinh pham héa chét, vat tu tiéu hao, dung cu
cho viéc ldy mau, bao quéan, van chuyén va xét nghiém theo quy dinh. Phén bd
cho cac don vi theo ké hoach.

- Tiép nhan miu xét nghiém, thuc hién xét nghiém theo quy trinh huéng
dan. Quan ly méu, lvu mau, chia sé va tiéu hily mau bénh phim tuén thu quy
dinh vé ché do quan ly mau bénh pham.

- Thong tin két qua xét nghiém cho céc diém giam sat va cac Vién VSDT,
Vién Pasteur theo quy dinh.
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- Téng hop phan tich két qua xét nghiém, dua ra nhan dinh, du béo, canh
bao sém tinh hinh dich bénh.

- Bao dam an toan sinh hoc tai phong xét nghiém phu hop véi timg cép do.

- Céc Vién VSDT, Vién Pasteur c6 trach nhiém kiém tra, gidm sat, don
doc, ho trg hoat dong giam sat trong diém tai cac diém giam sat trén dia ban khu
vuc phu trach.

- Vién VSDT Trung uong c6 trach nhiém kiém tra, dén déc, thuc dy hoat
dong va tong hop s6 liéu glam sat trong diém tai Vién VSDT, Vién Pasteur va
cac diém gidm sat trén pham vi ca nudc.

6.S6' Y té cac tinh, thanh pho

- T chirc thuc hién ké hoach gidm sét trong diém trén dia ban tinh, thanh
phd. Bé tri day du nhan lyc, trang thiét bi cho thuc hién gidm sat trong diém tai
dia phuong. Chi dao cac diém glam sat va cac don vi lién quan thyc hién giam
sat trong diém theo dung nodi dung va yéu cau ctia ké hoach da dugc phé duyét.

- Tb chtc kiém tra, gidm sét viéc thyc hién giam sat trong diém tai cac don
vi ¢6 lién quan va tai cac diém giam sat.

7. TTYTDP cc tinh, thanh phd c6 diém giam sat trong diém

- D& xuét ké hoach, té chirc thuc hién giam sat trong diém trén dia ban.

- Phéi hop véi bénh vién (diém gidm sat) 14y mau, bao quan, van chuyén
mau theo quy dinh vé cac Vién VSDT, Vién Pasteur khu vuc.

- Phéi hop phan bb kip thoi sinh pham, hoa chat, vt tu tiéu hao... cho céc
diém giam sat trén dia ban.
- Tang cudng nang luc xét nghiém nhim tién t6i ty xét nghiém ILI, TCM.
- D6n d6c, kiém tra cac hoat dong giam sat trong diém trén dia ban.
8. Cac diém giam sat
- Thue hién giam sét trong diém theo ké hoach.

- Kham, phat hién d01 tugng giam sat, diéu tra theo mau phieu ldy mau,
bao quan, van chuyen mau bénh phim theo dung cdc yéu ciu va huéng din
giam sat trong diém dugc BO Y té phé duyét, bao dam an toan sinh hoc va chat
lwrong mau bénh pham.

- Sir dung thiét bi, ngudn lyc sin c6 tai bénh vién dé thuc hién viéc bao
quan mau bénh phdm theo quy dinh.

- Thue hién viéc tong hop két qua va bao cdo theo quy dinh.
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PHAN IV. KINH PHI GIAM SAT TRONG PIEM

1. Nguyén tic

- Theo Luat ngén sach, kinh phi cho cong téc giam sat trong diém dugc
phén bo cho cac Vién VSDT, Vién Pasteur va cac don vi thuc hién.

- Pinh muec chi tiéu cho céc hoat dong cuia giam sét trong diém theo céc qui
dinh hién hanh.

2. Ké hoach kinh phi: chi tiét tai Phu luc 1.

- Nguén kinh phi thudng xuyén cia cac Vién VSDT, Vién Pasteur.

- Ngudn ngén sach nha nuéc khong thuong xuyén.

- Nguon kinh phi ctia Dy 4n Téng cuo‘ng nang luc thyuc hién an ninh y té
toan cau tai Viét Nam (GHS) do Trung tam Kiém soat va phong ngura dich bénh
Hoa Ky (USCDC) tai trg va sy hd tro cua T chirc Y té thé giéi (WHO).

- Céc ngudn kinh phi hgp phap khéc. -

KT. BQ TRUONG
THU TRUONG @

16



Phu luc 2:

~ DANH SACH CAC MAU BENH PHAM DUONG TiNH RSV THU THAP TU BENH NHAN NHI VIEM DPUONG
HO HAP CAP TINH NANG TAI BENH VIEN NHI TRUNG UONG VA BENH VIEN PA KHOA TiNH QUANG NINH, 2017-2020

U P cre s . Ngay léy Nam thu . aeR x Gia trl Ct

STT Ma bénh pham Gidi tinh Tuoi mau miu Dia diém thu mau Realtime

RT-PCR
1 SARI-02-CC-17-002 Nam 1,5 thang 1/4/2017 2017 Bénh vién Nhi Trung wong 26
2 SARI-02-CC-17-007 Nam 4 thang 1/12/2017 2017 Bénh vién Nhi Trung wong 32
3 SARI-02-CC-17-014 Nam 15 thang 1/27/2017 2017 Bénh vién Nhi Trung wong 22
4 SARI-02-CC-17-015 Nir 2 thang 1/28/2017 2017 Bénh vién Nhi Trung wong 18
5 SARI-02-CC-17-016 Nam 6,5 thang 1/28/2017 2017 Bénh vién Nhi Trung wong 23
6 SARI-02-CC-17-019 Nam 4,5 tudi 2/2/2017 2017 Bénh vién Nhi Trung wong 20
7 SARI-02-CC-17-021 Nam 12 thang 2/8/2017 2017 Bénh vién Nhi Trung wong 28
8 SARI-02-CC-17-033 Nir 5 thang 3/1/2017 2017 Bénh vién Nhi Trung wong 26
9 SARI-02-CC-17-044 Nam 1,5 thang 3/16/2017 2017 Bénh vién Nhi Trung wong 20
10 SARI-02-CC-17-054 N 12 thang 4/5/2017 2017 Bénh vién Nhi Trung wong 36
11 SARI-02-CC-17-063 Nam 6 thang 4/20/2017 2017 Bénh vién Nhi Trung wong 24
12 SARI-02-CC-17-067 Nir 8 thang 4/27/2017 2017 Bénh vién Nhi Trung wong 32
13 SARI-02-CC-17-076 Nam 21 thang 5/13/2017 2017 Bénh vién Nhi Trung wong 32
14 SARI-02-CC-17-077 Nam 8 thang 5/18/2017 2017 Bénh vién Nhi Trung wong 28
15 SARI-02-CC-17-078 Nir 13 thang 5/18/2017 2017 Bénh vién Nhi Trung wong 24
16 SARI-02-CC-17-081 N 2,5 tudi 5/24/2017 2017 Bénh vién Nhi Trung wong 22
17 SARI-02-CC-17-086 Nir 5,5 thang 5/31/2017 2017 Bénh vién Nhi Trung wong 38
18 SARI-02-CC-17-089 Nir 1,5 thang 6/9/2017 2017 Bénh vién Nhi Trung wong 28
19 SARI-02-CC-17-092 Nam 1 thang 6/10/2017 2017 Bénh vién Nhi Trung wong 18
20 SARI-02-CC-17-101 Nam 6 thang 6/28/2017 2017 Bénh vién Nhi Trung wong 22




21 SARI-02-CC-17-103 Nam 23 thang 6/29/2017 2017 Bénh vién Nhi Trung wong 19
22 SARI-02-CC-17-110 Nam 14 thang 7/12/2017 2017 Bénh vién Nhi Trung wong 28
23 SARI-02-CC-17-111 Nam 8 thang 7/13/2017 2017 Bénh vién Nhi Trung wong 24
24 SARI-02-CC-17-112 Nam 1 thang 7/14/2017 2017 Bénh vién Nhi Trung wong 22
25 SARI-02-CC-17-113 Nam 8 thang 7/19/2017 2017 Bénh vién Nhi Trung wong 34
26 SARI-02-CC-17-114 Nam 12 thang 7/19/2017 2017 Bénh vién Nhi Trung wong 34
27 SARI-02-CC-17-115 N 4 thang 7/20/2017 2017 Bénh vién Nhi Trung wong 26
28 SARI-02-CC-17-117 Nam 1,5 thang 7/28/2017 2017 Bénh vién Nhi Trung wong 22
29 SARI-02-CC-17-118 Nam 19 thang 7/28/2017 2017 Bénh vién Nhi Trung wong 28
30 SARI-02-CC-17-119 N 3,5 tudi 7/29/2017 2017 Bénh vién Nhi Trung wong 26
31 SARI-02-CC-17-120 Nam 1 thang 7/29/2017 2017 Bénh vién Nhi Trung wong 24
32 SARI-02-CC-17-121 Nam 2 thang 8/6/2017 2017 Bénh vién Nhi Trung wong 24
33 SARI-02-CC-17-123 N 3 thang 8/6/2017 2017 Bénh vién Nhi Trung wong 20
34 SARI-02-CC-17-124 Nam 2,5 thang 8/6/2017 2017 Bénh vién Nhi Trung wong 22
35 SARI-02-CC-17-126 Nam 10 thang 8/9/2017 2017 Bénh vién Nhi Trung wong 20
36 SARI-02-CC-17-127 Nir 2 tudi 8/10/2017 2017 Bénh vién Nhi Trung wong 22
37 SARI-02-CC-17-128 Nir 11 thang 8/10/2017 2017 Bénh vién Nhi Trung wong 26
38 SARI-02-CC-17-129 Nir 2,5 thang 8/16/2017 2017 Bénh vién Nhi Trung wong 22
39 SARI-02-CC-17-130 Nam 2 thang 8/17/2017 2017 Bénh vién Nhi Trung wong 24
40 SARI-02-CC-17-133 Nam 2 thang 8/23/2017 2017 Bénh vién Nhi Trung wong 32
41 SARI-02-CC-17-135 Nam 2 thang 8/26/2017 2017 Bénh vién Nhi Trung wong 18
42 SARI-02-CC-17-138 Nam 1,5 thang 8/30/2017 2017 Bénh vién Nhi Trung wong 20
43 SARI-02-CC-17-139 Nam 3 thang 8/31/2017 2017 Bénh vién Nhi Trung wong 24
44 SARI-02-CC-17-140 Nam 1,5 thang 8/31/2017 2017 Bénh vién Nhi Trung wong 26
45 SARI-02-CC-17-141 Nam 7 thang 9/7/2017 2017 Bénh vién Nhi Trung wong 28
46 SARI-02-CC-17-142 Nam 11 thang 9/7/2017 2017 Bénh vién Nhi Trung wong 20
47 SARI-02-CC-17-143 N 3 tudi 9/7/2017 2017 Bénh vién Nhi Trung wong 26




3 tudi

48 SARI-02-CC-17-144 Nam 9/7/2017 2017 Bénh vién Nhi Trung wong 22
49 SARI-02-CC-17-145 N 6 tudi 9/13/2017 2017 Bénh vién Nhi Trung wong 24
50 SARI-02-CC-17-146 N 2 tudi 9/13/2017 2017 Bénh vién Nhi Trung wong 36
51 SARI-02-CC-17-147 Nam 1,5 tudi 9/14/2017 2017 Bénh vién Nhi Trung wong 23
52 SARI-02-CC-17-148 Nam 8 thang 9/14/2017 2017 Bénh vién Nhi Trung wong 22
53 SARI-02-CC-17-149 Nam 1 thang 9/21/2017 2017 Bénh vién Nhi Trung wong 23
54 SARI-02-CC-17-151 N 1 thang 9/22/2017 2017 Bénh vién Nhi Trung wong 19
55 SARI-02-CC-17-152 NN 3 thang 9/22/2017 2017 Bénh vién Nhi Trung wong 16
56 SARI-02-CC-17-153 Nam 01 thang 9/27/2017 2017 Bénh vién Nhi Trung wong 13
57 SARI-02-CC-17-155 Nam 3 thang 9/28/2017 2017 Bénh vién Nhi Trung wong 30
58 SARI-02-CC-17-156 Nam 1,5 thang 9/28/2017 2017 Bénh vién Nhi Trung wong 23
59 SARI-02-CC-17-158 Nam 1 thang 10/5/2017 2017 Bénh vién Nhi Trung wong 24
60 SARI-02-CC-17-159 N 2 thang 10/6/2017 2017 Bénh vién Nhi Trung wong 20
61 SARI-02-CC-17-160 Nam 1 thang 10/7/2017 2017 Bénh vién Nhi Trung wong 25
62 SARI-02-CC-17-161 Nir 17 thang 10/11/2017 2017 Bénh vién Nhi Trung wong 26
63 SARI-02-CC-17-162 Nam 2 thang 10/12/2017 2017 Bénh vién Nhi Trung wong 26
64 SARI-02-CC-17-166 N 1,5 thang 10/19/2017 2017 Bénh vién Nhi Trung wong 22
65 SARI-02-CC-17-168 Nam 1,5 thang 10/20/2017 2017 Bénh vién Nhi Trung wong 24
66 SARI-02-CC-17-172 Nam 1 thang 10/26/2017 2017 Bénh vién Nhi Trung wong 20
67 SARI-02-CC-17-174 Nam 1,5 thang 11/2/2017 2017 Bénh vién Nhi Trung wong 18
68 SARI-02-CC-17-175 N 2,5 thang 11/2/2017 2017 Bénh vién Nhi Trung wong 20
69 SARI-02-CC-17-177 Nam 2 thang 11/10/2017 2017 Bénh vién Nhi Trung wong 26
70 SARI-02-HH-17-005 Nir 15 thang 1/11/2017 2017 Bénh vién Nhi Trung wong 24
71 SARI-02-HH-17-007 Nam 10 thang 1/12/2017 2017 Bénh vién Nhi Trung wong 26
72 SARI-02-HH-17-009 N 11 thang 1/17/2017 2017 Bénh vién Nhi Trung wong 24
73 SARI-02-HH-17-012 N 15 tudi 1/19/2017 2017 Bénh vién Nhi Trung wong 30
74 SARI-02-HH-17-033 Nam 12 thang 3/6/2017 2017 Bénh vién Nhi Trung wong 24




75 SARI-02-HH-17-037 N 7 thang 3/14/2017 2017 Bénh vién Nhi Trung wong 22
76 SARI-02-HH-17-040 Nam 3 thang 3/16/2017 2017 Bénh vién Nhi Trung wong 18
77 SARI-02-HH-17-042 Nam 2 thang 3/22/2017 2017 Bénh vién Nhi Trung wong 32
78 SARI-02-HH-17-043 Nam 2 thang 3/22/2017 2017 Bénh vién Nhi Trung wong 37
79 SARI-02-HH-17-044 Nam 2 thang 3/22/2017 2017 Bénh vién Nhi Trung wong 32
80 SARI-02-HH-17-045 Nam 2 thang 3/30/2017 2017 Bénh vién Nhi Trung wong 24
81 SARI-02-HH-17-058 Nam 2 thang 4/21/2017 2017 Bénh vién Nhi Trung wong 30
82 SARI-02-HH-17-067 Nam 1 tudi 5/5/2017 2017 Bénh vién Nhi Trung wong 30
83 SARI-02-HH-17-076 N 11 thang 5/19/2017 2017 Bénh vién Nhi Trung wong 28
84 SARI-02-HH-17-084 Nam 2 tudi 6/2/2017 2017 Bénh vién Nhi Trung wong 26
85 SARI-02-HH-17-087 Nam 5 tubi 6/9/2017 2017 Bénh vién Nhi Trung wong 32
86 SARI-02-HH-17-089 Nam 9 thang 6/16/2017 2017 Bénh vién Nhi Trung wong 20
87 SARI-02-HH-17-090 Nam 12 thang 6/16/2017 2017 Bénh vién Nhi Trung wong 23
88 SARI-02-HH-17-095 Nam 2 thang 6/23/2017 2017 Bénh vién Nhi Trung wong 30
89 SARI-02-HH-17-096 Nam 7 thang 6/23/2017 2017 Bénh vién Nhi Trung wong 34
90 SARI-02-HH-17-099 Nam 5 thang 6/28/2017 2017 Bénh vién Nhi Trung wong 28
91 SARI-02-HH-17-100 Nam 8 thang 6/30/2017 2017 Bénh vién Nhi Trung wong 26
92 SARI-02-HH-17-105 Nam 2 thang 7/16/2017 2017 Bénh vién Nhi Trung wong 22
93 SARI-02-HH-17-107 Nam 8 thang 7/16/2017 2017 Bénh vién Nhi Trung wong 30
94 SARI-02-HH-17-108 Nam 6 thang 7/16/2017 2017 Bénh vién Nhi Trung wong 20
95 SARI-02-HH-17-110 Nam 14 thang 7/15/2017 2017 Bénh vién Nhi Trung wong 37
96 SARI-02-HH-17-112 Nam 12 thang 7/19/2017 2017 Bénh vién Nhi Trung wong 26
97 SARI-02-HH-17-113 Nam 4 thang 8/4/2017 2017 Bénh vién Nhi Trung wong 26
98 SARI-02-HH-17-115 Nam 2 thang 8/4/2017 2017 Bénh vién Nhi Trung wong 22
99 SARI-02-HH-17-116 Nam 2 tudi 8/4/2017 2017 Bénh vién Nhi Trung wong 22
100 SARI-02-HH-17-117 Nam 2 thang 8/10/2017 2017 Bénh vién Nhi Trung wong 30
101 SARI-02-HH-17-118 Nam 11 thang 8/10/2017 2017 Bénh vién Nhi Trung wong 30




102 SARI-02-HH-17-121 Nam 17 thang 8/18/2017 2017 Bénh vién Nhi Trung wong 32
103 SARI-02-HH-17-123 N 1 thang 8/18/2017 2017 Bénh vién Nhi Trung wong 26
104 SARI-02-HH-17-124 Nam 20 thang 8/18/2017 2017 Bénh vién Nhi Trung wong 32
105 SARI-02-HH-17-125 N 9 thang 8/24/2017 2017 Bénh vién Nhi Trung wong 20
106 SARI-02-HH-17-126 N 3 thang 8/26/2017 2017 Bénh vién Nhi Trung wong 28
107 SARI-02-HH-17-129 Nam 1 thang 9/1/2017 2017 Bénh vién Nhi Trung wong 22
108 SARI-02-HH-17-130 Nam 2 thang 9/1/2017 2017 Bénh vién Nhi Trung wong 30
109 SARI-02-HH-17-131 Nam 2 thang 9/1/2017 2017 Bénh vién Nhi Trung wong 32
110 SARI-02-HH-17-132 N 8 tudi 9/1/2017 2017 Bénh vién Nhi Trung wong 24
111 SARI-02-HH-17-133 N 14 thang 9/6/2017 2017 Bénh vién Nhi Trung wong 34
112 SARI-02-HH-17-134 Nam 2 thang 9/6/2017 2017 Bénh vién Nhi Trung wong 26
113 SARI-02-HH-17-137 Nam 1 thang 9/14/2017 2017 Bénh vién Nhi Trung wong 30
114 SARI-02-HH-17-139 N 3 tudi 9/14/2017 2017 Bénh vién Nhi Trung wong 22
115 SARI-02-HH-17-140 N 2 thang 9/14/2017 2017 Bénh vién Nhi Trung wong 38
116 SARI-02-HH-17-141 Nam 2 thang 9/20/2017 2017 Bénh vién Nhi Trung wong 24
117 SARI-02-HH-17-142 Nam 1 thang 9/20/2017 2017 Bénh vién Nhi Trung wong 31
118 SARI-02-HH-17-144 N 7 thang 9/20/2017 2017 Bénh vién Nhi Trung wong 19
119 SARI-02-HH-17-146 Nam 20 thang 9/27/2017 2017 Bénh vién Nhi Trung wong 22
120 SARI-02-HH-17-147 Nam 2,5 thang 9/27/2017 2017 Bénh vién Nhi Trung wong 26
121 SARI-02-HH-17-150 Nam 2 tubdi 10/5/2017 2017 Bénh vién Nhi Trung wong 29
122 SARI-02-HH-17-152 Nam 17 thang 10/5/2017 2017 Bénh vién Nhi Trung wong 35
123 SARI-02-HH-17-153 Nam 7 thang 10/12/2017 2017 Bénh vién Nhi Trung wong 30
124 | SARI-02-HH-17-154 Nir 3 tudi 10/12/2017 2017 Bénh vién Nhi Trung wong 36
125 SARI-02-HH-17-157 N 3 thang 10/20/2017 2017 Bénh vién Nhi Trung wong 32
126 SARI-02-HH-17-160 Nam 2 tudi 10/20/2017 2017 Bénh vién Nhi Trung wong 24
127 SARI-02-HH-17-161 N 1 thang 10/26/2017 2017 Bénh vién Nhi Trung wong 34
128 SARI-02-HH-17-162 Nam 11 tubi 10/26/2017 2017 Bénh vién Nhi Trung wong 30




2 tubdi

129 SARI-02-HH-17-167 N 11/2/2017 2017 Bénh vién Nhi Trung wong 29
130 SARI-02-HH-17-173 Nam 12 thang 11/27/2017 2017 Bénh vién Nhi Trung wong 28
131 SARI-02-TN-17-010 Nam 3 thang 2/12/2017 2017 Bénh vién Nhi Trung wong 22
132 SARI-02-TN-17-012 N 14 thang 2/19/2017 2017 Bénh vién Nhi Trung wong 19
133 SARI-02-TN-17-017 Nam 22 thang 3/10/2017 2017 Bénh vién Nhi Trung wong 21
134 SARI-02-TN-17-027 Nam 2 thang 4/16/2017 2017 Bénh vién Nhi Trung wong 21
135 SARI-02-TN-17-036 N 2 thang 5/19/2017 2017 Bénh vién Nhi Trung wong 30
136 SARI-02-TN-17-049 N 21 thang 7/22/2017 2017 Bénh vién Nhi Trung wong 22
137 SARI-02-TN-17-051 Nam 6 thang 7/30/2017 2017 Bénh vién Nhi Trung wong 24
138 SARI-02-TN-17-055 N 1 thang 8/11/2017 2017 Bénh vién Nhi Trung wong 30
139 SARI-02-TN-17-056 N 10 tudi 8/26/2017 2017 Bénh vién Nhi Trung wong 26
140 SARI-02-TN-17-057 N 4 thang 8/26/2017 2017 Bénh vién Nhi Trung wong 28
141 SARI-02-TN-17-058 N 2,5 thang 9/2/2017 2017 Bénh vién Nhi Trung wong 24
142 SARI-02-TN-17-059 N 3 thang 9/2/2017 2017 Bénh vién Nhi Trung vong 26
143 SARI-02-TN-17-063 Nir 1 thang 9/22/2017 2017 Bénh vién Nhi Trung wong 28
144 SARI-02-TN-17-067 Nam 2 thang 10/6/2017 2017 Bénh vién Nhi Trung wong 29
145 | SARI-02-TN-17-068 Nam 3 tudi 10/6/2017 2017 Bénh vién Nhi Trung wong 35
146 | SARI-02-TN-17-070 Nam 5 thang 10/15/2017 2017 Bénh vién Nhi Trung wong 36
147 SARI-02-TN-17-071 Nam 4 thang 10/20/2017 2017 Bénh vién Nhi Trung wong 30
148 SARI-02-TN-17-072 Nam 2 thang 10/20/2017 2017 Bénh vién Nhi Trung wong 25
149 SARI-02-TN-17-073 N 13 thang 10/29/2017 2017 Bénh vién Nhi Trung wong 32
150 SARI-02-TN-17-074 Nam 14 thang 10/29/2017 2017 Bénh vién Nhi Trung wong 32
151 SARI-02-TN-17-077 Nam 1 thang 11/11/2017 2017 Bénh vién Nhi Trung wong 20
152 SARI-02-CC-18-012 Nam 3 tubi 1/29/2018 2018 Bénh vién Nhi Trung wong 26
153 SARI-02-CC-18-030 N 10 thang 3/1/2018 2018 Bénh vién Nhi Trung wong 28
154 SARI-02-CC-18-031 N 18 thang 3/2/2018 2018 Bénh vién Nhi Trung wong 28
155 SARI-02-CC-18-047 N 8 thang 3/30/2018 2018 Bénh vién Nhi Trung wong 22




156 | SARI-02-CC-18-077 N 8 thang 5/24/2018 2018 Bénh vién Nhi Trung wong 24
157 | SARI-02-CC-18-078 Nam 3 thang 5/25/2018 2018 Bénh vién Nhi Trung wong 24
158 SARI-02-CC-18-079 Nam 17 thang 5/25/2018 2018 Bénh vién Nhi Trung wong 22
159 SARI-02-CC-18-089 Nam 16 thang 6/14/2018 2018 Bénh vién Nhi Trung wong 34
160 SARI-02-CC-18-094 Nam 12 thang 6/22/2018 2018 Bénh vién Nhi Trung wong 24
161 SARI-02-CC-18-097 N 17 thang 6/27/2018 2018 Bénh vién Nhi Trung wong 24
162 | SARI-02-CC-18-098 Nam 4 thang 6/27/2018 2018 Bénh vién Nhi Trung wong 22
163 SARI-02-CC-18-099 Nam 17 thang 6/27/2018 2018 Bénh vién Nhi Trung wong 30
164 | SARI-02-CC-18-102 N 7 thang 7/7/2018 2018 Bénh vién Nhi Trung wong 24
165 SARI-02-CC-18-105 N 2 tudi 7/11/2018 2018 Bénh vién Nhi Trung wong 29
166 | SARI-02-CC-18-107 N 5 thang 7/12/2018 2018 Bénh vién Nhi Trung wong 26
167 | SARI-02-CC-18-108 N 9 thang 7/12/2018 2018 Bénh vién Nhi Trung wong 21
168 SARI-02-CC-18-109 Nir 3 tudi 7/20/2018 2018 Bénh vién Nhi Trung wong 32
169 SARI-02-CC-18-110 Nam 13 thang 7/20/2018 2018 Bénh vién Nhi Trung wong 24
170 | SARI-02-CC-18-113 N 7 thang 7/27/2018 2018 Bénh vién Nhi Trung wong 26
171 SARI-02-CC-18-116 Nam 1 thang 7/28/2018 2018 Bénh vién Nhi Trung wong 18
172 SARI-02-CC-18-118 N 16 thang 8/1/2018 2018 Bénh vién Nhi Trung wong 13
173 SARI-02-CC-18-119 Nam 16 thang 8/1/2018 2018 Bénh vién Nhi Trung wong 13
174 SARI-02-CC-18-120 N 8 thang 8/2/2018 2018 Bénh vién Nhi Trung wong 18
175 SARI-02-CC-18-121 N 1 thang 8/10/2018 2018 Bénh vién Nhi Trung wong 23
176 | SARI-02-CC-18-124 N 1,5 thang 8/11/2018 2018 Bénh vién Nhi Trung wong 22
177 SARI-02-CC-18-125 Nam 9 thang 8/17/2018 2018 Bénh vién Nhi Trung wong 24
178 SARI-02-CC-18-126 N 5 thang 8/17/2018 2018 Bénh vién Nhi Trung wong 26
179 SARI-02-CC-18-127 Nir 4 thang 8/17/2018 2018 Bénh vién Nhi Trung wong 24
180 | SARI-02-CC-18-130 Nam 9 thang 8/23/2018 2018 Bénh vién Nhi Trung wong 22
181 SARI-02-CC-18-133 N 1 thang 8/30/2018 2018 Bénh vién Nhi Trung wong 19
182 SARI-02-CC-18-134 Nam 2 thang 8/30/2018 2018 Bénh vién Nhi Trung wong 21




183 SARI-02-CC-18-136 N 13 thang 8/31/2018 2018 Bénh vién Nhi Trung wong 21
184 SARI-02-CC-18-140 N 2 thang 9/8/2018 2018 Bénh vién Nhi Trung wong 24
185 SARI-02-CC-18-145 N 10 thang 9/19/2018 2018 Bénh vién Nhi Trung wong 32
186 SARI-02-CC-18-146 N 4 thang 9/20/2018 2018 Bénh vién Nhi Trung wong 25
187 SARI-02-CC-18-147 Nir 4 thang 9/22/2018 2018 Bénh vién Nhi Trung wong 26
188 SARI-02-HH-18-023 Nam 14 thang 2/25/2018 2018 Bénh vién Nhi Trung wong 34
189 SARI-02-HH-18-024 N 2 tudi 2/25/2018 2018 Bénh vién Nhi Trung wong 32
190 SARI-02-HH-18-041 Nam 6 thang 3/31/2018 2018 Bénh vién Nhi Trung wong 34
191 SARI-02-HH-18-050 Nam 17 thang 4/15/2018 2018 Bénh vién Nhi Trung wong 28
192 SARI-02-HH-18-057 Nam 10 thang 4/27/2018 2018 Bénh vién Nhi Trung wong 34
193 SARI-02-HH-18-063 Nam 7 thang 5/6/2018 2018 Bénh vién Nhi Trung wong 34
194 SARI-02-HH-18-064 N 2 tudi 5/6/2018 2018 Bénh vién Nhi Trung wong 26
195 SARI-02-HH-18-073 Nam 9 thang 5/23/2018 2018 Bénh vién Nhi Trung wong 30
196 SARI-02-HH-18-081 Nam 2 tudi 6/7/2018 2018 Bénh vién Nhi Trung wong 18
197 SARI-02-HH-18-084 N 12 thang 6/7/2018 2018 Bénh vién Nhi Trung wong 34
198 SARI-02-HH-18-085 Nam 4 thang 6/14/2018 2018 Bénh vién Nhi Trung wong 34
199 SARI-02-HH-18-088 Nam 7 thang 6/14/2018 2018 Bénh vién Nhi Trung wong 24
200 SARI-02-HH-18-094 Nam 8 thang 6/28/2018 2018 Bénh vién Nhi Trung wong 34
201 SARI-02-HH-18-097 Nam 4 thang 7/6/2018 2018 Bénh vién Nhi Trung wong 26
202 SARI-02-HH-18-101 Nam 13 thang 7/15/2018 2018 Bénh vién Nhi Trung wong 21
203 SARI-02-HH-18-102 Nam 3 thang 7/15/2018 2018 Bénh vién Nhi Trung wong 31
204 SARI-02-HH-18-103 N 3 thang 7/15/2018 2018 Bénh vién Nhi Trung wong 37
205 SARI-02-HH-18-106 N 4 thang 7/22/2018 2018 Bénh vién Nhi Trung wong 20
206 SARI-02-HH-18-107 N 3 thang 7/22/2018 2018 Bénh vién Nhi Trung wong 20
207 SARI-02-HH-18-112 N 2 thang 7/27/2018 2018 Bénh vién Nhi Trung wong 17
208 SARI-02-HH-18-114 N 3 tudi 8/5/2018 2018 Bénh vién Nhi Trung wong 29
209 SARI-02-HH-18-115 Nam 1 thang 8/5/2018 2018 Bénh vién Nhi Trung wong 20




210 SARI-02-HH-18-116 Nam 1 thang 8/5/2018 2018 Bénh vién Nhi Trung wong 15
211 SARI-02-HH-18-117 Nam 11 thang 8/12/2018 2018 Bénh vién Nhi Trung wong 28
212 SARI-02-HH-18-118 Nam 8 thang 8/12/2018 2018 Bénh vién Nhi Trung wong 30
213 SARI-02-HH-18-120 N 1 thang 8/12/2018 2018 Bénh vién Nhi Trung wong 23
214 SARI-02-HH-18-121 Nam 17 thang 8/19/2018 2018 Bénh vién Nhi Trung wong 20
215 SARI-02-HH-18-123 Nam 1 tudi 8/19/2018 2018 Bénh vién Nhi Trung wong 23
216 SARI-02-HH-18-125 Nam 16 thang 8/26/2018 2018 Bénh vién Nhi Trung wong 20
217 SARI-02-HH-18-127 Nam 14 thang 8/26/2018 2018 Bénh vién Nhi Trung wong 28
218 SARI-02-HH-18-128 N 2 tudi 8/26/2018 2018 Bénh vién Nhi Trung wong 24
219 SARI-02-HH-18-129 Nam 1 thang 9/7/2018 2018 Bénh vién Nhi Trung wong 26
220 SARI-02-HH-18-137 Nam 3 thang 9/23/2018 2018 Bénh vién Nhi Trung wong 34
221 SARI-02-HH-18-138 Nam 11 thang 9/23/2018 2018 Bénh vién Nhi Trung wong 31
222 SARI-02-HH-18-139 Nam 2 thang 9/23/2018 2018 Bénh vién Nhi Trung wong 23
223 SARI-02-HH-18-140 N 4 thang 9/23/2018 2018 Bénh vién Nhi Trung wong 32
224 SARI-02-TN-18-013 Nam 5 thang 3/2/2018 2018 Bénh vién Nhi Trung wong 22
225 SARI-02-TN-18-042 Nam 17 thang 6/8/2018 2018 Bénh vién Nhi Trung wong 24
226 | SARI-02-TN-18-048 N 2 tudi 7/6/2018 2018 Bénh vién Nhi Trung wong 26
227 | SARI-02-TN-18-059 Nir 15 thang 8/17/2018 2018 Bénh vién Nhi Trung wong 36
228 SARI-02-TN-18-062 Nam 11 thang 8/24/2018 2018 Bénh vién Nhi Trung wong 17
229 | SARI-18-NH-17-009 Nam 17 thang 5/8/2017 2017 Bénh vién Da khoa Quéang Ninh 24
230 SARI-18-NH-17-014 Nam 3 tudi 5/15/2017 2017 Bénh vién Pa khoa Quang Ninh 22
231 SARI-18-NH-17-018 N 21 thang 5/19/2017 2017 Bénh vién Pa khoa Quang Ninh 22
232 | SARI-18-NH-17-023 Nam 18 thang 5/26/2017 2017 Bénh vién Pa khoa Quang Ninh 20
233 SARI-18-NH-17-024 N 4 tudi 5/24/2017 2017 Bénh vién Pa khoa Quang Ninh 32
234 | SARI-18-NH-17-048 Nam 20 thang 7/3/2017 2017 Bénh vién Da khoa Quéang Ninh 24
235 | SARI-18-NH-17-049 Nam 2 tudi 7/4/2017 2017 Bénh vién Da khoa Quéng Ninh 22
236 SARI-18-NH-17-051 Nam 7 thang 7/6/2017 2017 Bénh vién Pa khoa Quang Ninh 20




7 tudi

237 SARI-18-NH-17-057 Nam 7/14/2017 2017 Bénh vién Pa khoa Quang Ninh 26
238 | SARI-18-NH-17-067 Nir 22 thang 7/28/2017 2017 Bénh vién Da khoa Quéng Ninh 22
239 | SARI-18-NH-17-071 Nir 2 tudi 8/3/2017 2017 Bénh vién Pa khoa Quang Ninh 27
240 | SARI-18-NH-17-074 Nam 3 tudi 8/8/2017 2017 Bénh vién Pa khoa Quang Ninh 22
241 SARI-18-NH-17-075 Nit 8 thang 8/9/2017 2017 Bénh vién Da khoa Quang Ninh 36
242 | SARI-18-NH-17-076 Nir 2 tudi 8/10/2017 2017 Bénh vién Pa khoa Quang Ninh 28
243 SARI-18-NH-17-077 Nir 2 tudi 8/11/2017 2017 Bénh vién Pa khoa Quang Ninh 26
244 | SARI-18-NH-17-080 Nam 6 thang 8/17/2017 2017 Bénh vién Da khoa Quang Ninh 22
245 SARI-18-NH-17-081 Nam 15 thang 8/17/2017 2017 Bénh vién Pa khoa Quang Ninh 18
246 | SARI-18-NH-17-083 Nir 4 tudi 8/22/2017 2017 Bénh vién Da khoa Quéng Ninh 30
247 | SARI-18-NH-17-086 Nam 3 tudi 8/25/2017 2017 Bénh vién Pa khoa Quang Ninh 24
248 | SARI-18-NH-17-087 Nir 19 thang 8/28/2017 2017 Bénh vién Pa khoa Quang Ninh 26
249 SARI-18-NH-17-088 Nam 18 thang 8/29/2017 2017 Bénh vién Pa khoa Quang Ninh 26
250 | SARI-18-NH-17-089 Nam 21 thang 8/30/2017 2017 Bénh vién Da khoa Quéng Ninh 24
251 SARI-18-NH-17-092 Nam 5 tudi 9/4/2017 2017 Bénh vién Pa khoa Quang Ninh 24
252 | SARI-18-NH-17-093 Nam 20 thang 9/5/2017 2017 Bénh vién Pa khoa Quang Ninh 24
253 SARI-18-NH-17-095 N 10 thang 9/12/2017 2017 Bénh vién Pa khoa Quang Ninh 28
254 | SARI-18-NH-17-103 Nir 4 thang 9/21/2017 2017 Bénh vién Pa khoa Quang Ninh 15
255 SARI-18-NH-17-103 Nir 4 thang 9/21/2017 2017 Bénh vién Pa khoa Quang Ninh 15
256 SARI-18-NH-17-106 Nir 22 thang 9/27/2017 2017 Bénh vién Pa khoa Quang Ninh 19
257 | SARI-18-NH-17-107 Nir 10 tudi 9/28/2017 2017 Bénh vién Pa khoa Quang Ninh 31
258 SARI-18-NH-17-110 Nam 7 thang 10/5/2017 2017 Bénh vién Pa khoa Quang Ninh 24
259 SARI-18-NH-17-117 N 23 thang 10/16/2017 2017 Bénh vién Pa khoa Quang Ninh 22
260 SARI-18-NH-17-127 N 10 thang 10/31/2017 2017 Bénh vién Pa khoa Quang Ninh 20
261 SARI-18-NH-17-132 Nam 16 thang 11/7/2017 2017 Bénh vién Pa khoa Quang Ninh 34
262 SARI-18-NH-17-149 Nir 3 tubi 12/1/2017 2017 Bénh vién Pa khoa Quang Ninh 28
263 SARI-18-NH-18-004 Nam 6 thang 1/12/2018 2018 Bénh vién Da khoa Quéng Ninh 35




8 tudi

264 SARI-18-NH-18-068 Nam 5/2/2018 2018 Bénh vién Pa khoa Quang Ninh 38
265 SARI-18-NH-18-096 Nam 15 thang 6/18/2018 2018 Bénh vién Pa khoa Quang Ninh 27
266 | SARI-18-NH-18-098 Nam 2 tudi 6/20/2018 2018 Bénh vién Pa khoa Quang Ninh 17
267 | SARI-18-NH-18-099 Nam 3 tudi 6/21/2018 2018 Bénh vién Pa khoa Quang Ninh 32
268 | SARI-18-NH-18-100 Nam 5 tudi 6/28/2018 2018 Bénh vién Pa khoa Quang Ninh 26
269 SARI-18-NH-18-101 Nam 4 tudi 6/28/2018 2018 Bénh vién Pa khoa Quang Ninh 26
270 | SARI-18-NH-18-105 Nir 2 tudi 7/4/2018 2018 Bénh vién Da khoa Quang Ninh 21
271 SARI-18-NH-18-110 Nam 2 tudi 7/12/2018 2018 Bénh vién Da khoa Quang Ninh 24
272 SARI-18-NH-18-111 Nam 24 thang 7/13/2018 2018 Bénh vién Pa khoa Quang Ninh 28
273 SARI-18-NH-18-115 N 3 tudi 7/20/2018 2018 Bénh vién Pa khoa Quang Ninh 23
274 SARI-18-NH-18-116 Nam 18 thang 7/24/2018 2018 Bénh vién Pa khoa Quang Ninh 28
275 SARI-18-NH-18-117 Nam 21 thang 7/25/2018 2018 Bénh vién Pa khoa Quang Ninh 17
276 SARI-18-NH-18-119 Nam 19 thang 7/27/2018 2018 Bénh vién Pa khoa Quang Ninh 19
277 SARI-18-NH-18-120 Nam 20 thang 7/30/2018 2018 Bénh vién Pa khoa Quang Ninh 23
278 SARI-18-NH-18-126 Nam 12 thang 8/8/2018 2018 Bénh vién Pa khoa Quang Ninh 26
279 SARI-18-NH-18-130 N 15 thang 8/15/2018 2018 Bénh vién Pa khoa Quang Ninh 23
280 SARI-18-NH-18-132 N 3 tudi 8/16/2018 2018 Bénh vién Pa khoa Quang Ninh 22
281 SARI-18-NH-18-135 Nir 23 thang 8/21/2018 2018 Bénh vién Pa khoa Quang Ninh 22
282 SARI-18-NH-18-136 Nam 20 thang 8/22/2018 2018 Bénh vién Pa khoa Quang Ninh 26
283 SARI-18-NH-18-142 Nam 6 tudi 8/30/2018 2018 Bénh vién Pa khoa Quang Ninh 31
284 SARI-18-NH-18-144 Nir 3 ngay 9/4/2018 2018 Bénh vién Pa khoa Quang Ninh 28
285 SARI-18-NH-18-156 Nam 2 tudi 9/20/2018 2018 Bénh vién Pa khoa Quang Ninh 28
286 | SARI-18-NH-18-157 Nir 3 tudi 9/25/2018 2018 Bénh vién Pa khoa Quang Ninh 34
287 | SARI-18-NH-18-161 N 3 tubi 9/27/2018 2018 Bénh vién Da khoa Quéng Ninh 35
288 SARI-18-NH-18-169 Nam 5 tudi 10/10/2018 2018 Bénh vién Pa khoa Quang Ninh 28
289 | SARI-18-NH-18-176 Nam 2 tudi 10/18/2018 2018 Bénh vién Pa khoa Quang Ninh 26
290 SARI-18-NH-18-183 Nam 4 tudi 10/30/2018 2018 Bénh vién Pa khoa Quang Ninh 29




291 SARI-18-NH-18-188 Nir 13 thang 11/5/2018 2018 Bénh vién Pa khoa Quang Ninh 20
292 | SARI-18-NH-18-200 Nit 2 tudi 11/21/2018 2018 Bénh vién Da khoa Quéng Ninh 32
293 SARI-18-NH-18-204 Nam 2 tudi 11/27/2018 2018 Bénh vién Da khoa Quang Ninh 30
294 SARI-18-NH-18-218 Nam 5 tudi 12/18/2018 2018 Bénh vién Pa khoa Quang Ninh 17
295 | SARI-18-ND-19-101 Nit 1 tudi 10/11/2019 2019 Bénh vién Da khoa Quang Ninh 32
296 | SARI-18-NH-19-011 Nam 4 thang 1/16/2019 2019 Bénh vién Da khoa Quéng Ninh 38
297 | SARI-18-NH-19-013 Nit 12 tudi 1/22/2019 2019 Bénh vién Da khoa Quang Ninh 22
208 SARI-18-NH-19-019 Nam 21 tudi 1/31/2019 2019 Bénh vién Pa khoa Quang Ninh 27
299 SARI-18-NH-19-023 Nir 0 ngay 2/12/2019 2019 Bénh vién Pa khoa Quang Ninh 38
300 | SARI-18-NH-19-047 Nam 19 thang 3/26/2019 2019 Bénh vién Da khoa Quéng Ninh 38
301 SARI-18-NH-19-062 Nir 16 thang 4/12/2019 2019 Bénh vién Da khoa Quang Ninh 35
302 | SARI-18-NH-19-064 Nam 9 thang 4/22/2019 2019 Bénh vién Da khoa Quang Ninh 37
303 | SARI-18-NH-19-069 Nam 9 thang 5/8/2019 2019 Bénh vién Da khoa Quéng Ninh 36
304 | SARI-18-NH-19-088 Nam 13 thang 6/12/2019 2019 Bénh vién Pa khoa Quang Ninh 32
305 | SARI-18-NH-19-095 Nam 3 tubi 6/20/2019 2019 Bénh vién Da khoa Quéng Ninh 35
306 | SARI-18-NH-19-097 Nir 4 tudi 6/25/2019 2019 Bénh vién Pa khoa Quang Ninh 26
307 | SARI-18-NH-19-100 Nir 21 thang 6/27/2019 2019 Bénh vién Pa khoa Quang Ninh 25
308 SARI-18-NH-19-107 Nam 8 thang 7/17/2019 2019 Bénh vién Pa khoa Quang Ninh 23
309 | SARI-18-NH-19-120 Nam 6 thang 6/20/2019 2019 Bénh vién Da khoa Quéng Ninh 36
310 | SARI-18-NH-19-129 Nit 10 thang 8/22/2019 2019 Bénh vién Da khoa Quéang Ninh 19
311 SARI-18-NH-19-135 Nir 2 tudi 9/4/2019 2019 Bénh vién Pa khoa Quang Ninh 23
312 | SARI-18-NH-19-141 N 3 tubi 9/17/2019 2019 Bénh vién Pa khoa Quang Ninh 36
313 SARI-18-NH-19-142 Nir 2 tudi 9/17/2019 2019 Bénh vién Pa khoa Quang Ninh 25
314 | SARI-18-NH-19-150 Nir 17 thang 9/30/2019 2019 Bénh vién Pa khoa Quang Ninh 18
315 SARI-18-NH-19-151 Nam 2 tudi 10/3/2019 2019 Bénh vién Pa khoa Quang Ninh 32
316 | SARI-18-NH-19-169 Nam 2 tudi 11/1/2019 2019 Bénh vién Da khoa Quéng Ninh 22
317 SARI-18-NH-19-171 N 2 tudi 11/1/2019 2019 Bénh vién Pa khoa Quang Ninh 26




2 tubdi

318 | SARI-18-NH-19-174 Nam 11/7/2019 2019 Bénh vién Da khoa Quéng Ninh 36
319 | SARI-18-NH-19-193 Nam 12 thang 12/6/2019 2019 Bénh vién Da khoa Quéng Ninh 36
320 | SARI-18-NH-19-201 Nam 2 tudi 12/19/2019 2019 Bénh vién Da khoa Quang Ninh 36
321 SARI-18-NH-19-205 Nir 2 tudi 12/26/2019 2019 Bénh vién Pa khoa Quang Ninh 25
322 | 1S-02-DT-20-002 Nam 12 thang 09/09/2020 2020 | Bénh vién Da khoa Quang Ninh 25
323 | IS-02-DT-20-003 Nam 8 tudi 09/09/2020 2020 | Bénh vién Da khoa Quang Ninh 21
324 | 1S-02-DT-20-004 Nir 19 théng 11/09/2020 2020 | Bénh vién Da khoa Quang Ninh 30
325 | IS-02-KH-20-005 Nit 3 tuoi 9/15/2020 2020 Bénh vién Da khoa Quang Ninh 19
326 | IS-02-KH-20-006 N 2 tudi 9/15/2020 2020 Bénh vién Pa khoa Quang Ninh 25
327 | 1S-02-KH-20-007 Nir 2 tudi 9/16/2020 2020 Bénh vién Pa khoa Quang Ninh 38
328 | IS-02-KH-20-009 Nam 2 tudi 9/16/2020 2020 Bénh vién Pa khoa Quang Ninh 22
329 [S-02-KH-20-021 Nir 8 thang 9/30/2020 2020 Bénh vién Pa khoa Quang Ninh 25
330 1S-02-KH-20-022 N 3 tudi 10/6/2020 2020 Bénh vién Pa khoa Quang Ninh 27
331 | [S-02-KH-20-023 Nam 3 tubi 10/6/2020 2020 Bénh vién Da khoa Quéng Ninh 19
332 | IS-02-KH-20-026 N 17 thang 10/7/2020 2020 Bénh vién Pa khoa Quang Ninh 27
333 IS-02-KH-20-029 Nam 2 tudi 10/12/2020 2020 Bénh vién Pa khoa Quang Ninh 28
334 | IS-02-KH-20-033 N 14 thang 10/14/2020 2020 Bénh vién Pa khoa Quang Ninh 16
335 [S-02-KH-20-035 Nam 4 thang 10/19/2020 2020 Bénh vién Pa khoa Quang Ninh 24
336 | IS-02-KH-20-036 Nam 13 thang 10/20/2020 2020 Bénh vién Pa khoa Quang Ninh 22
337 1S-02-KH-20-037 N 17 thang 10/20/2020 2020 Bénh vién Pa khoa Quang Ninh 23
338 [S-02-KH-20-045 Nam 3 tudi 10/28/2020 2020 Bénh vién Pa khoa Quang Ninh 21
339 [S-02-KH-20-048 Nam 15 thang 11/3/2020 2020 Bénh vién Pa khoa Quang Ninh 19
340 | IS-02-KH-20-049 Nam 29 thang 11/3/2020 2020 Bénh vién Pa khoa Quang Ninh 18
341 | IS-02-KH-20-057 Nam 25 thang 11/18/2020 2020 Bénh vién Da khoa Quéng Ninh 36
342 | IS-02-KH-20-061 Nam 19 thang 11/18/2020 2020 Bénh vién Da khoa Quéng Ninh 35
343 | IS-02-KH-20-065 Nir 8 thang 11/24/2020 2020 Bénh vién Da khoa Quéng Ninh 22
344 | IS-02-KH-20-068 Nit 2 tudi 10/25/2020 2020 Bénh vién Da khoa Quéng Ninh 36




3 tudi

345 | 1S-02-KH-20-070 Nir 11/30/2020 2020 Bénh vién Pa khoa Quang Ninh 30
346 | IS-02-KH-20-071 Nam 33 thang 12/2/2020 2020 Bénh vién Da khoa Quéng Ninh 22
347 | IS-02-KH-20-072 Nam 8 thang 12/2/2020 2020 Bénh vién Da khoa Quang Ninh 30
348 | IS-02-KH-20-074 Nam 16 thang 12/9/2020 2020 Bénh vién Da khoa Quéng Ninh 36
349 | IS-02-ND-20-002 Nam 2 tudi 9/10/2020 2020 Bénh vién Pa khoa Quang Ninh 19
350 | IS-02-Nb-20-008 Nam 9 thang 9/17/2020 2020 Bénh vién Pa khoa Quang Ninh 30
351 | IS-02-ND-20-011 Nam 14 thang 9/27/2020 2020 Bénh vién Da khoa Quéng Ninh 23
352 | IS-02-ND-20-013 Nam 22 thang 9/27/2020 2020 Bénh vién Pa khoa Quang Ninh 22
353 [S-02-ND-20-015 Nam 2 tudi 10/1/2020 2020 Bénh vién Pa khoa Quang Ninh 20
354 | IS-02-ND-20-018 Nam 2 tudi 10/2/2020 2020 Bénh vién Pa khoa Quang Ninh 20
355 [S-02-NDb-20-019 Nam 23 thang 10/8/2020 2020 Bénh vién Pa khoa Quang Ninh 26
356 | [S-02-ND-20-021 Nam 3 tudi 10/16/2020 2020 Bénh vién Pa khoa Quang Ninh 37
357 1S-02-NDb-20-023 N 2 tubdi 10/16/2020 2020 Bénh vién Pa khoa Quang Ninh 27
358 1S-02-ND-20-026 Nam 4 tubdi 10/23/2020 2020 Bénh vién Pa khoa Quang Ninh 25
359 | IS-02-NDb-20-027 Nam 1 tudi 10/30/2020 2020 Bénh vién Pa khoa Quang Ninh 29
360 | IS-02-ND-20-032 N 12 thang 11/12/2020 2020 Bénh vién Pa khoa Quang Ninh 19
361 IS-02-ND-20-035 Nam 26 thang 11/19/2020 2020 Bénh vién Pa khoa Quang Ninh 22
362 | IS-02-ND-20-036 N 3 tudi 11/19/2020 2020 Bénh vién Pa khoa Quang Ninh 25
363 IS-02-ND-20-038 Nam 8 thang 11/19/2020 2020 Bénh vién Pa khoa Quang Ninh 24
364 | IS-02-ND-20-043 Nix 20 thang 12/11/2020 2020 Bénh vién Da khoa Quéng Ninh 20
365 | IS-07-19-007 Nam 13 tudi 1/18/2019 2019 Bénh vién Pa khoa Quang Ninh 26
366 | IS-07-19-010 N 9 tudi 1/22/2019 2019 Bénh vién Pa khoa Quang Ninh 28
367 | 1S-07-19-036 Nam 6 tudi 2/20/2019 2019 Bénh vién Pa khoa Quang Ninh 35
368 | IS-07-19-059 Nam 9 tudi 3/5/2019 2019 Bénh vién Pa khoa Quang Ninh 36
369 1S-07-19-068 Nam 16 tudi 3/15/2019 2019 Bénh vién Pa khoa Quang Ninh 34
370 1S-07-19-070 N 11 tudi 3/18/2019 2019 Bénh vién Pa khoa Quang Ninh 31
371 IS-07-19-092 Nir 7 tudi 4/1/2019 2019 Bénh vién Pa khoa Quang Ninh 30




4 tudi

372 | IS-07-19-118 Nam 4/17/2019 2019 Bénh vién Da khoa Quang Ninh 26
373 1S-07-19-126 Nam 5 tudi 4/22/2019 2019 Bénh vién Pa khoa Quang Ninh 25
374 | I1S-07-19-152 N 6 tudi 5/10/2019 2019 Bénh vién Pa khoa Quang Ninh 29
375 | IS-07-19-179 Nam 4 tudi 5/30/2019 2019 Bénh vién Pa khoa Quang Ninh 23
376 | 1S-07-19-193 Nir 5 tudi 6/10/2019 2019 Bénh vién Pa khoa Quang Ninh 30
377 [S-07-19-204 Nam 11 tudi 6/19/2019 2019 Bénh vién Pa khoa Quang Ninh 34
378 | IS-07-19-205 Nit 7 tubi 6/19/2019 2019 Bénh vién Da khoa Quang Ninh 33
379 1S-07-19-230 N 5 tudi 7/4/2019 2019 Bénh vién Pa khoa Quang Ninh 32
380 | IS-07-19-231 Nir 4 tudi 7/5/2019 2019 Bénh vién Pa khoa Quang Ninh 35
381 IS-07-19-240 Nam 6 tudi 7/10/2019 2019 Bénh vién Pa khoa Quang Ninh 30
382 | IS-07-19-267 N 3 tudi 7/29/2019 2019 Bénh vién Pa khoa Quang Ninh 23
383 | IS-07-19-270 Nam 5 tudi 7/30/2019 2019 Bénh vién Pa khoa Quang Ninh 35
384 | IS-07-19-278 Nam 9 tudi 8/5/2019 2019 Bénh vién Da khoa Quéng Ninh 19
385 1S-07-19-279 Nam 8 tudi 8/6/2019 2019 Bénh vién Pa khoa Quang Ninh 27
386 | IS-07-19-280 N 12 tudi 8/6/2019 2019 Bénh vién Pa khoa Quang Ninh 31
387 | IS-07-19-290 N 5 tudi 8/13/2019 2019 Bénh vién Pa khoa Quang Ninh 20
388 | IS-07-19-297 Nir 7 tudi 8/16/2019 2019 Bénh vién Pa khoa Quang Ninh 33
389 | IS-07-19-308 N 7 tudi 8/26/2019 2019 Bénh vién Pa khoa Quang Ninh 25
390 1S-07-19-315 Nam 8 tudi 8/30/2019 2019 Bénh vién Pa khoa Quang Ninh 26
391 | IS-07-19-317 Nit 10 tudi 8/30/2019 2019 Bénh vién Da khoa Quéang Ninh 25
392 | IS-07-19-319 Nam 6 tudi 9/3/2019 2019 Bénh vién Pa khoa Quang Ninh 28
393 IS-07-19-330 N 7 tudi 9/9/2019 2019 Bénh vién Pa khoa Quang Ninh 32
394 | IS-07-19-340 Nam 5 tudi 9/17/2019 2019 Bénh vién Pa khoa Quang Ninh 32
395 | IS-07-19-349 Nam 12 tudi 9/23/2019 2019 Bénh vién Pa khoa Quang Ninh 25
396 1S-07-19-351 N 6 tudi 9/24/2019 2019 Bénh vién Pa khoa Quang Ninh 26
397 | IS-07-19-353 Nit 9 tudi 9/26/2019 2019 Bénh vién Da khoa Quéng Ninh 30
398 | IS-07-19-354 N 4 tudi 9/26/2019 2019 Bénh vién Pa khoa Quang Ninh 25




7 tudi

399 | IS-07-19-362 Nam 10/1/2019 2019 Bénh vién Pa khoa Quang Ninh 21
400 | IS-07-19-363 Nit 5 tu6i 10/3/2019 2019 Bénh vién Da khoa Quéng Ninh 19
401 IS-07-19-380 Nam 5 tudi 10/15/2019 2019 Bénh vién Pa khoa Quang Ninh 30
402 | IS-07-19-383 Nam 6 tudi 10/17/2019 2019 Bénh vién Pa khoa Quang Ninh 32
403 1S-07-19-392 N 5 tudi 10/23/2019 2019 Bénh vién Pa khoa Quang Ninh 24
404 | IS-07-19-397 Nam 5 tudi 10/29/2019 2019 Bénh vién Pa khoa Quang Ninh 34
405 | IS-07-19-399 Nam 5 tu6i 10/26/2019 2019 Bénh vién Da khoa Quang Ninh 29
406 | IS-07-19-401 Nit 6 tudi 10/30/2019 2019 Bénh vién Da khoa Quang Ninh 28
407 | IS-07-19-402 Nam 3 tudi 10/31/2019 2019 Bénh vién Pa khoa Quang Ninh 25
408 | IS-07-19-409 N 4 tudi 11/5/2019 2019 Bénh vién Pa khoa Quang Ninh 29
409 [S-07-19-419 Nir 4 tudi 11/13/2019 2019 Bénh vién Pa khoa Quang Ninh 34
410 | 1S-07-19-433 Nir 4 tudi 11/22/2019 2019 Bénh vién Pa khoa Quang Ninh 37
411 | IS-07-19-439 Nam 5 tu6i 11/25/2019 2019 Bénh vién Da khoa Quéng Ninh 31
412 | IS-07-19-459 Nam 5 tu6i 12/9/2019 2019 Bénh vién Da khoa Quéng Ninh 31
413 [S-07-19-471 Nam 4 tudi 12/16/2019 2019 Bénh vién Pa khoa Quang Ninh 23
414 | IS-07-19-476 N 10 tudi 12/17/2019 2019 Bénh vién Pa khoa Quang Ninh 31
415 [S-07-19-481 Nam 6 tudi 12/20/2019 2019 Bénh vién Pa khoa Quang Ninh 21
416 | IS-07-20-006 Nir 5 tudi 1/14/2020 2020 Bénh vién Pa khoa Quang Ninh 30
417 | IS-07-20-063 Nam 6 tudi 2/25/2020 2020 Bénh vién Da khoa Quéng Ninh 27
418 | IS-07-20-065 Nit 5 tu6i 2/27/2020 2020 Bénh vién Da khoa Quéang Ninh 28
419 | IS-07-20-081 Nam 4 tudi 3/9/2020 2020 Bénh vién Pa khoa Quang Ninh 22
420 | IS-07-20-176 Nam 4 tudi 5/20/2020 2020 Bénh vién Pa khoa Quang Ninh 24
421 IS-07-20-220 N 5 tudi 6/19/2020 2020 Bénh vién Pa khoa Quang Ninh 25
422 | 1S-07-20-221 N 5 tudi 6/22/2020 2020 Bénh vién Pa khoa Quang Ninh 26
423 | IS-07-20-244 Nir 6 tudi 7/9/2020 2020 Bénh vién Pa khoa Quang Ninh 24
424 | IS-07-20-250 Nit 3 tubi 7/14/2020 2020 Bénh vién Da khoa Quéng Ninh 27
425 | IS-07-20-253 N 5 tudi 7/15/2020 2020 Bénh vién Pa khoa Quang Ninh 21




5 tudi

426 | IS-07-20-260 Nit 7/21/2020 2020 Bénh vién Da khoa Quang Ninh 25
427 | IS-07-20-261 Nit 6 tudi 7/21/2020 2020 Bénh vién Da khoa Quéng Ninh 23
428 | IS-07-20-263 Nam 4 tudi 7/22/2020 2020 Bénh vién Pa khoa Quang Ninh 27
429 | IS-07-20-283 N 2 tudi 8/7/2020 2020 Bénh vién Pa khoa Quang Ninh 22
430 | IS-07-20-305 Nam 3 tudi 8/30/2020 2020 Bénh vién Pa khoa Quang Ninh 32
431 1S-07-20-312 Nam 7 tudi 9/8/2020 2020 Bénh vién Pa khoa Quang Ninh 30
432 | IS-07-20-334 Nam 5 tu6i 9/22/2020 2020 Bénh vién Da khoa Quang Ninh 26
433 | IS-07-20-348 Nit 7 tubi 9/30/2020 2020 Bénh vién Da khoa Quang Ninh 27
434 | IS-07-20-353 N 1 tudi 10/6/2020 2020 Bénh vién Pa khoa Quang Ninh 22
435 | IS-07-20-390 Nam 4 tudi 10/30/2020 2020 Bénh vién Pa khoa Quang Ninh 23
436 | IS-07-20-395 N 1 tudi 11/5/2020 2020 Bénh vién Pa khoa Quang Ninh 25
437 | IS-07-20-452 N 8 tudi 12/16/2020 2020 Bénh vién Pa khoa Quang Ninh 20
438 | IS-18-20-060 Nam 2 tudi 10/15/2020 2020 Bénh vién Pa khoa Quang Ninh 24




Phu luc 3: DANH SACH CAC CHUNG RSV PHAN LAP TU BENH NHAN NHI VIEM DPUONG HO HAP CAP TiNH NANG
THU THAP TAI BENH VIEN NHI TRUNG UONG VA BENH VIEN PA KHOA TINH QUANG NINH, 2017-2020

Gia tri Ct két
STT | Mai bénh pham Gidi tinh Tudi Nim thu miu Phﬁlr{lsn\l]l()m qua réaltime Pia diém"
RT-PCR ching
1 SARI02CC17007 Nam 4 thang 2017 A 15 BV Nhi TW
2 | SARIO2CC17092 Nam 1 thang 2017 A 16 BV Nhi TW
3 SARI02CC17103 Nam 23 thang 2017 A 18 BV Nhi TW
4 | SARIO2CC17111 Nam 8 thang 2017 A 16 BV Nhi TW
5 SARI02CC17148 Nam 8 thang 2017 A 19 BV Nhi TW
6 | SARIO2CC17158 Nam 1 thang 2017 A 15 BV Nhi TW
7 | SARIO2CC17166 N 1,5 thang 2017 A 19 BV Nhi TW
8 SARIO2TN17057 N 4 thang 2017 A 17 BV Nhi TW
9 | SARIO2TN17059 N 3 thang 2017 A 15 BV Nhi TW
10 | SARI18NH17018 N 21 thang 2017 A 15 BV BK QN
11 | SARIO2CC18077 N 8 thang 2018 A 16 BV Nhi TW
12 | SARIO2CC18147 N 4 thang 2018 A 15 BV Nhi TW




13 | SARIO2ZHH18081 Nam 2 tudi 2018 A 17 BV Nhi TW
14 | SARIO2CC1884 Nu 1 thang 2018 A 18 BV Nhi TW
15 | SARIO2CC18106 Nam 8 thang 2018 A 18 BV Nhi TW
16 | SARIO2HH1808 Nu 13 thang 2018 A 15 BV Nhi TW
17 | SARI18NH18101 Nam 4 tudi 2018 A 15 BV BK QN
18 | SARI18HH1896 Nam 4 thang 2018 A 17 BV BK QN
19 | SARIO2CC17015 Nu 2 thang 2017 B 15 BV Nhi TW
20 | SARIO2CC17124 Nam 2,5 thang 2017 B 16 BV Nhi TW
21 | SARIO2CC17130 Nam 2 thang 2017 B 15 BV Nhi TW
22 | SARIO2TN17017 Nam 22 thang 2017 B 18 BV Nhi TW
23 | SARIO2HHI18116 Nam 1 thang 2018 B 16 BV Nhi TW
24 | SARIO2CC18136 Nt 13 thang 2018 B 18 BV Nhi TW
25 | SARIO2TN18042 Nam 17 thang 2018 B 19 BV Nhi TW

*: BV Nhi TW (Bénh vién Nhi Trung wong); BV DK QN (Bénh vién Da khoa tinh Quéng Ninh).




Phu luc 4:

DANH SACH TRINH TU GENOME RSV-A PANG KY MA PINH DANH TREN CO SO DU LIEU GISAID

. thoi gian Dia . . . Trung vi
STT | Ma dinh danh Tén chiing virus RSV Neudn | thumau | diem | Gioi |y 5 Logimju | ¢ thong miy Phin mém dosau | Domyilwu
: goc (Nam- thu tinh N gidi tinh ty phan tich ba.o hit mau
thang) | miu® P

. ~ 2. . N . . CLC Genomics

1 EPI ISL 16282709 hRSV/A/Vietnam/IS02KH20005-F/2020 BPLS 2020-9 HN N 3 tudi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . N . . CLC Genomics

2 EPI ISL 16282710 hRSV/A/Vietnam/IS02KH20009-F/2020 BPLS 2020-9 HN Nam 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . N . . CLC Genomics

3 EPI ISL 16282711 hRSV/A/Vietnam/IS02KH20033-F/2020 BPLS 2020-10 HN N 14 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . N . . CLC Genomics

4 EPI ISL 16282712 hRSV/A/Vietnam/IS02KH20065-F/2020 BPLS 2020-11 HN N 8 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

5 EPI ISL 16282713 hRSV/A/Vietnam/IS02KH20090-F/2020 BPLS 2020-1 HN Nam | 23 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

6 EPI ISL 16282714 hRSV/A/Vietnam/IS02KH20104-F/2020 BPLS 2020-3 HN Nam 12 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . N . . CLC Genomics

7 EPI ISL 16282715 hRSV/A/Vietnam/IS02ND20002-F/2020 BPLS 2020-9 HN Nam 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . N . . CLC Genomics

8 EPI ISL 16282716 hRSV/A/Vietnam/IS02ND20015-F/2020 BPLS 2020-10 HN Nam 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

9 EPI ISL 16282717 hRSV/A/Vietnam/IS02ND20035-F/2020 BPLS 2020-11 HN Nam | 26 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ 2. . N . . CLC Genomics

10 EPI ISL 16282718 hRSV/A/Vietnam/IS0720250-F/2020 BPLS 2020-7 HN N 3 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . X . . CLC Genomics

11 EPI ISL 16282719 hRSV/A/Vietnam/IS1820060-F/2020 BPLS 2020-10 QN Nam 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . , . N . . CLC Genomics

12 EPI ISL 16282720 hRSV/A/Vietnam/SARI02CC17007-F/2017 Chung 2017-1 HN Nam 4 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . , . N . . CLC Genomics

13 EPI ISL 16282721 hRSV/A/Vietnam/SARI02CC17106-F/2017 Chung 2017-10 HN Nam | 1.5thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . , . N . . CLC Genomics

14 EPI ISL 16282722 hRSV/A/Vietnam/SARI02CC17142-F/2017 Chuing 2017-9 HN Nam 11 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ., , . X . . CLC Genomics

15 EPI ISL 16282723 hRSV/A/Vietnam/SARI02CC17148-F/2017 Chung 2017-9 HN Nam 8 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . N . . CLC Genomics

16 EPI ISL 16282724 hRSV/A/Vietnam/SARI02CC17152-F/2017 BPLS 2017-9 HN N 3 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

17 EPI ISL 16282725 hRSV/A/Vietnam/SARI02CC17153-F/2017 BPLS 2017-9 HN Nam | 01 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . , . N . . CLC Genomics

18 EPI ISL 16282726 hRSV/A/Vietnam/SARI02CC17158-F/2017 Chuing 2017-10 HN Nam 1 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ., N i . X . . CLC Genomics

19 EPI ISL 16282727 hRSV/A/Vietnam/SARI02CC17166-F/2017 Chuing 2017-10 HN N 1.5 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW




CLC Genomics

20 EPI ISL 16282728 hRSV/A/Vietnam/SARI02CC18015-F/2018 Chung 2018-1 HN N 2 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . , . N . . CLC Genomics

21 EPI ISL 16282729 hRSV/A/Vietnam/SARI02CC18077-F/2018 Chung 2018-11 HN Nam 1 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . , . N . . CLC Genomics

22 EPI ISL 16282730 hRSV/A/Vietnam/SARI0O2CC18111-F/2018 Chung 2018-7 HN Nam 8 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ 2. . N . . CLC Genomics

23 EPI ISL 16282731 hRSV/A/Vietnam/SARI02CC18127-F/2018 BPLS 2018-8 HN N 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. , . X . . CLC Genomics

24 EPI ISL 16282732 hRSV/A/Vietnam/SARI02CC19103-F/2019 BPLS 2019-6 HN Nam 23 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

25 EPI ISL 16282733 hRSV/A/Vietnam/SARI02CC19116-F/2019 BPLS 2019-7 HN Nam 1 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . N . . CLC Genomics

26 EPI ISL 16282734 hRSV/A/Vietnam/SARI02CC19118-F/2019 BPLS 2019-8 HN Nir 16 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . N . . CLC Genomics

27 EPI ISL 16282735 hRSV/A/Vietnam/SARIO2HH17008-F/2017 BPLS 2017-2 HN Nir 10 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. , . X . . CLC Genomics

28 EPI ISL 16282736 hRSV/A/Vietnam/SARIO2HH17089-F/2017 BPLS 2017-6 HN Nam 9 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

29 EPI ISL 16282737 hRSV/A/Vietnam/SARIO2HH17096-F/2017 BPLS 2017-7 HN Nam 3 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ., 2. . N . . CLC Genomics

30 EPI ISL 16282738 hRSV/A/Vietnam/SARIO2HH18081-F/2018 Chung 2018-6 HN Nam 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

31 EPI ISL 16282739 hRSV/A/Vietnam/SARIO2HH19125-F/2019 BPLS 2019-8 HN Nam 16 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. , . X . . CLC Genomics

32 EPI ISL 16282740 hRSV/A/Vietnam/SARIO2HH19139-F/2019 BPLS 2019-9 HN Nam 2 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . , . N . . CLC Genomics

33 EPI ISL 16282741 hRSV/A/Vietnam/SARIO2TN17017-F/2017 Chung 2017-3 HN Nam 22 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. | ~ , . N . . CLC Genomics

34 EPI ISL 16282742 hRSV/A/Vietnam/SARIO2TN17057-F/2017 Chung 2017-8 HN N 4 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

35 EPI ISL 16282743 hRSV/A/Vietnam/SARIO2TN17072-F/2017 BPLS 2017-10 HN Nam 2 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ., N , . X . . CLC Genomics

36 EPI ISL 16282744 hRSV/A/Vietnam/SARIO2TN18059-F/2018 Chung 2018-9 HN Nir 3 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

37 EPI ISL 16282745 hRSV/A/Vietnam/SARIO2TN19062-F/2019 BPLS 2019-8 HN Nam 11 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . , . N . . CLC Genomics

38 EPI ISL 16282746 hRSV/A/Vietnam/SARI18HH18096-F/2018 Chung 2018-6 QN Nam 4 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

39 EPI ISL 16282747 hRSV/A/Vietnam/SARI18NH17009-F/2017 BPLS 2017-5 QN Nam 17 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . X . . CLC Genomics

40 EPI ISL 16282748 hRSV/A/Vietnam/SARI18NH17014-F/2017 BPLS 2017-5 QN Nam 3 tudi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. | ~ , . N . . CLC Genomics

41 EPI ISL 16282749 hRSV/A/Vietnam/SARI18NH17018-F/2017 Chuing 2017-5 QN Nir 21 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. | ~ , . N . . CLC Genomics

42 EPI ISL 16282750 hRSV/A/Vietnam/SARI18NH17103-F/2017 Chung 2017-9 QN Nir 4 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . N . . CLC Genomics

43 EPI ISL 16282751 hRSV/A/Vietnam/SARI18NH17117-F/2017 BPLS 2017-10 QN Nir 23 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW

44 EPI ISL 16282752 hRSV/A/Vietnam/SARI18NH18023-F/2018 BPLS 2018-5 QN Nam 18 thang Dich ty hau Illumina Miseq CLC Genomics >2000X VSDTTW




Workbench 11
. 2. . N . . CLC Genomics

45 EPI ISL 16282753 hRSV/A/Vietnam/SARI18NH18049-F/2018 BPLS 2018-7 QN Nam 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

46 EPI ISL 16282754 hRSV/A/Vietnam/SARI18NH18051-F/2018 BPLS 2018-7 QN Nam 7 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. N 2. . N . . CLC Genomics

47 EPI ISL 16282755 hRSV/A/Vietnam/SARI18NH18071-F/2018 BPLS 2018-8 QN N 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

48 EPI ISL 16282756 hRSV/A/Vietnam/SARI18NH18080-F/2018 BPLS 2018-8 QN Nam 6 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. | 2. . N . . CLC Genomics

49 EPI ISL 16282757 hRSV/A/Vietnam/SARI18NH18086-F/2018 Chung 2018-8 QN Nam 3 tudi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . N . . CLC Genomics

50 EPI ISL 16282758 hRSV/A/Vietnam/SARI18NH19087-F/2019 BPLS 2019-8 QN Nir 19 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

51 EPI ISL 16282759 hRSV/A/Vietnam/SARI18NH19088-F/2019 BPLS 2019-8 QN Nam 18 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . N . . CLC Genomics

52 EPI ISL 16282760 hRSV/A/Vietnam/SARI18NH19098-F/2019 BPLS 2019-6 QN Nam 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . N . . CLC Genomics

53 EPI ISL 16282761 hRSV/A/Vietnam/SARI18NH19101-F/2019 BPLS 2019-6 QN Nam 4 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ 2. . N . . CLC Genomics

54 EPI ISL 16282762 hRSV/A/Vietnam/SARI18NH19105-F/2019 BPLS 2019-7 QN N 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . N . . CLC Genomics

55 EPI ISL 16282763 hRSV/A/Vietnam/SARI18NH19106-F/2019 BPLS 2019-9 QN Nir 22 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. | ~ , . N . . CLC Genomics

56 EPI ISL 16282764 hRSV/A/Vietnam/SARI18CC18084-F/2020 Chung 2018-6 QN N 2 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW

3 BPLS ( Bénh pham 1am sang).
°: HN (Ha N¢i), QN (Quang Ninh).

¢ VSDTTW (Vién Vé sinh dich t& Trung wong).



DANH SACH TRINH TU GENOME RSV-B PANG KY MA PINH DANH TREN CO SO DU LIEU GISAID

Phu luc 5:

thoi gian Dija Trung vi
STT | M dinh danh Tén chiing virus RSV Nguon | thumau | diém | Giéi | |y 05 g, | HE thong miy Phin mém dosau | Donyilwu
: goc (Nam- thu tinh N gidi tinh tu phan tich * . mau
, X b bao phu
thang) mau

. 2. . 3 . . CLC Genomics

1 EPI ISL 16289246 hRSV/B/Vietnam/IS02KH20023-F/2020 BPLS 2020-10 HN Nam 3 tudi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . 3 . . CLC Genomics

2 EPI ISL 16289247 hRSV/B/Vietnam/IS02KH20029-F/2020 BPLS 2020-10 HN Nam 2 tudi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . 3 . . CLC Genomics

3 EPI ISL 16289248 hRSV/B/Vietnam/IS02KH20045-F/2020 BPLS 2020-10 HN Nam 3 tudi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . 3 . . CLC Genomics

4 EPI ISL 16289249 hRSV/B/Vietnam/IS02KH20072-F/2020 BPLS 2020-12 HN Nam 8 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ 2. . 3 . . CLC Genomics

5 EPI ISL 16289250 hRSV/B/Vietnam/IS02KH20098-F/2020 BPLS 2020-1 HN N 4 tudi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. , . 1y . . CLC Genomics

6 EPI ISL 16289251 hRSV/B/Vietnam/IS02KH20113-F/2020 BPLS 2020-3 HN Nam | 6 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . 3 . . CLC Genomics

7 EPI ISL 16289252 hRSV/B/Vietnam/IS02KH20114-F/2020 BPLS 2020-3 HN N 11 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . 3 . . CLC Genomics

8 EPI ISL 16289253 hRSV/B/Vietnam/IS02ND20011-F/2020 BPLS 2020-9 HN Nam | 14 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . 3 . . CLC Genomics

9 EPI ISL 16289254 hRSV/B/Vietnam/IS02ND20032-F/2020 BPLS 2020-11 HN N 12 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ., ~ , . y . . CLC Genomics

10 EPI ISL 16289255 | hRSV/B/Vietnam/SARI02CC17015-F/2017 Chung 2017-1 HN N 2 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . 3 . . CLC Genomics

11 EPI ISL 16289256 | hRSV/B/Vietnam/SARI02CC17112-F/2017 BPLS 2017-7 HN Nam 1 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 1.5 . 3 . . CLC Genomics

12 EPI ISL 16289257 | hRSV/B/Vietnam/SARI02CC17117-F/2017 BPLS 2017-7 HN Nam . Dich ty hau Illumina Miseq >2000X VSDTTW
- - thang Workbench 11
. . . 3 . . CLC Genomics

13 EPI ISL 16289258 | hRSV/B/Vietnam/SARI02CC17120-F/2017 BPLS 2017-7 HN Nam 1 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ , . y . . CLC Genomics

14 EPI ISL 16289259 | hRSV/B/Vietnam/SARI02CC17123-F/2017 BPLS 2017-8 HN N 3 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW

15 | EPIISL 16289260 | hRSV/B/Vietnam/SARI02CC17124-F/2017 | Chung 2017-8 HN | Nam 25 Dich ty hdu | Ilumina Miseq | CoC G€mOmies |~ »000x | vSDTTW
- - thang Workbench 11
. . . 3 . . CLC Genomics

16 EPI ISL 16289261 | hRSV/B/Vietnam/SARI02CC17126-F/2017 BPLS 2017-8 HN Nam | 10 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW

17 | EPIISL 16289262 | hRSV/B/Vietnam/SARI02CC17129-F/2017 | BPLS 2017-8 HN | Nit 25 Dich ty hdu | Ilumina Miseq | SoC €mOmies |~ »000x | vSDTTW
thang Workbench 11
. ., , . y . . CLC Genomics

18 EPI ISL 16289263 | hRSV/B/Vietnan/SARI02CC17130-F/2017 Chung 2017-8 HN Nam | 2thang | Dichtyhau | Illumina Miseq Workbench 11 >2000X VSDTTW
. . . 3 . . CLC Genomics

19 EPI ISL 16289264 | hRSV/B/Vietnam/SARI02CC17135-F/2017 BPLS 2017-8 HN Nam | 2 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 1.5 . 3 . . CLC Genomics

20 EPI ISL 16289265 | hRSV/B/Vietnam/SARI02CC17138-F/2017 BPLS 2017-8 HN Nam . Dich ty hau Illumina Miseq >2000X VSDTTW
thang Workbench 11




CLC Genomics

21 EPI ISL 16289266 | hRSV/B/Vietnam/SARI02CC17151-F/2017 BPLS 2017-9 HN N 1 thang Dich ty hiu Illumina Miseq Workbench 11 >2000X VSDTTW
. 1.5 . N . . CLC Genomics

22 EPI _ISL 16289267 | hRSV/B/Vietnam/SARI02CC17167-F/2017 BPLS 2017-10 HN Nam X Dich ty hau Illumina Miseq >2000X VSDTTW
- - thang Workbench 11
. 1.5 . N . . CLC Genomics

23 EPI _ISL 16289268 | hRSV/B/Vietnam/SARI02CC17168-F/2017 BPLS 2017-10 HN Nam | Dich ty hau Illumina Miseq >2000X VSDTTW
- - thang Workbench 11
. . . N . . CLC Genomics

24 EPI ISL 16289269 | hRSV/B/Vietnam/SARI02CC17172-F/2017 BPLS 2017-10 HN Nam 1 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 1.5 . X . . CLC Genomics

25 EPI _ISL 16289270 | hRSV/B/Vietnam/SARI02CC17174-F/2017 BPLS 2017-11 HN Nam | Dich ty hau Illumina Miseq >2000X VSDTTW
- - thang Workbench 11
. , . X . . CLC Genomics

26 EPI ISL 16289271 hRSV/B/Vietnam/SARI02CC18079-F/2018 BPLS 2018-5 HN Nam | 17 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. , . N . . CLC Genomics

27 EPI ISL 16289272 | hRSV/B/Vietnam/SARI02CC18119-F/2018 BPLS 2018-8 HN Nam | 16 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. N 1.5 . N . . CLC Genomics

28 EPI _ISL 16289273 | hRSV/B/Vietnam/SARI02CC18124-F/2018 BPLS 2018-8 HN N | Dich ty hau Illumina Miseq >2000X VSDTTW
- - thang Workbench 11
. N , . X . . CLC Genomics

29 EPI ISL 16289274 | hRSV/B/Vietnam/SARI02CC18133-F/2018 BPLS 2018-8 HN N 1 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

30 EPI ISL 16289275 | hRSV/B/Vietnam/SARI02CC18134-F/2018 BPLS 2018-8 HN Nam 2 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ., - , . X . . CLC Genomics

31 EPI ISL 16289276 | hRSV/B/Vietnam/SARI02CC18136-F/2018 Chung 2018-8 HN N 13 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . X . . CLC Genomics

32 EPI ISL 16289277 | hRSV/B/Vietnam/SARI02HH19160-F/2019 BPLS 2019-10 HN Nam 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ., , . X . . CLC Genomics

33 EPI ISL 16289278 | hRSV/B/Vietnam/SARIO2HH18116-F/2018 Chung 2018-8 HN Nam | [thang | Dichtyhau | Illumina Miseq Workbench 11 >2000X VSDTTW
. , . N . . CLC Genomics

34 EPI ISL 16289279 | hRSV/B/Vietnam/SARIO2HH18121-F/2018 BPLS 2018-8 HN Nam | 17 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW

35 | EPIISL_ 16289280 | hRSV/B/Vietnam/SARIO2TN19058-F/2019 | BPLS 2019-9 HN | Nit 25 Dich ty hdu | Ilumina Miseq | SoC G€mOmies |~ »000x | vSDTTW
- - thang Workbench 11
. ., , . X . . CLC Genomics

36 EPI ISL 16289281 | hRSV/B/Vietnan/SARI0O2TN19077-F/2019 Chung 2019-11 HN Nam | [thang | Dichtyhau | Illumina Miseq Workbench 11 >2000X VSDTTW
. ., i . X . . CLC Genomics

37 EPI ISL 16289282 | hRSV/B/Vietnam/SARIO2TN18042-F/2018 Chung 2018-6 HN Nam | 17 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. 2. . N . . CLC Genomics

38 EPI ISL 16289283 | hRSV/B/Vietnam/SARI18NH17057-F/2017 BPLS 2017-7 QN Nam 7 tuodi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. N , . X . . CLC Genomics

39 EPI ISL 16289284 | hRSV/B/Vietnam/SARI18NH17067-F/2017 BPLS 2017-7 QN N 22 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. , . X . . CLC Genomics

40 EPI ISL 16289285 | hRSV/B/Vietnam/SARI18NH17081-F/2017 BPLS 2017-8 QN Nam | 15thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ., 2. . X . . CLC Genomics

41 EPI ISL 16289286 | hRSV/B/Vietnam/SARI18NH17092-F/2017 Chung 2017-9 QN Nam 5 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. , . X . . CLC Genomics

42 EPI ISL 16289287 | hRSV/B/Vietnam/SARI18NH17093-F/2017 BPLS 2017-9 QN Nam | 20 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. N , . X . . CLC Genomics

43 EPI ISL 16289288 | hRSV/B/Vietnam/SARII8NH17127-F/2017 BPLS 2017-10 QN N 10 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. , . N . . CLC Genomics

44 EPI ISL 16289289 | hRSV/B/Vietnam/SARII8NHI18119-F/2018 BPLS 2018-7 QN Nam | 19 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW

45 EPI ISL 16289290 | hRSV/B/Vietnam/SARI18HH18116-F/2018 BPLS 2018-8 QN Nam 1 thang Dich ty hau Illumina Miseq CLC Genomics >2000X VSDTTW




Workbench 11

CLC Genomics

46 EPI ISL 16289291 | hRSV/B/Vietnam/SARI18NH18218-F/2018 BPLS 2018-12 QN Nam 5 tudi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. ~ . . N . . CLC Genomics

47 EPI ISL 16289292 | hRSV/B/Vietnam/SARI18NH19100-F/2019 BPLS 2019-6 QN Nir 21 thang | Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. . . N . . CLC Genomics

48 EPI ISL 16289293 | hRSV/B/Vietnam/SARI18NH19107-F/2019 BPLS 2019-7 QN Nam 8 thang Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. - 2. . N . . CLC Genomics

49 EPI ISL 16289294 | hRSV/B/Vietnam/SARI18NH19142-F/2019 BPLS 2019-9 QN N 2 tuoi Dich ty hau Illumina Miseq Workbench 11 >2000X VSDTTW
. N i . X . . CLC Genomics

50 EPI ISL 16289295 | hRSV/B/Vietnam/SARI18NH19150-F/2019 BPLS 2019-9 QN Nir 17 thang | Dich ty hau Illumina Miseq >2000X VSDTTW

Workbench 11

3 BPLS ( Bénh pham lam sang)

b HN (Ha Néi), QN (Quang Ninh)

¢ VSDTTW (Vién V¢ sinh dich t& Trung uong.




y - Phu luc 6
CONG HOA XA HQI CHU NGHIA VIET NAM =

Dijc lip - Tu do - Hanh phic

Ha Ngi, ngay Q0. thang 04.. ndm 2021

TO TRINH SU DUNG MAU LUU

Kinh giri: Ban linh dgo Vi¢n V¢ sinh djch t& Trung uong

Téila:  Ung Thj Hong Trang Hoc ham, hoc vi: Thac si

Co quan cong tac: Khoa vi nit, Vién V¢ sinh dich té Trung wong

Chirc vu: Nghién ciru vién

Véi mong mudn thyc hign ludn 4n Tién si sinh hoc véi tén dé tai: “Nghién ciru
dic diém sinh hoc phan tir cuia virus hop bao hd hap trén bénh nhan nhi viém dudmg ho
hép c4p tinh ning”, chuyén nganh: Vi sinh vat hoc, m s6: 9 42 01 07 tai Hoc vién Khoa
hoc va Céng nghé, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam. Thay mit nhém
nghién ciru kinh trinh lanh dao Vién dong y cho Thac si Ung Thi Hong Trang dugc sir
dung cic miu bénh pham 1am sang va céc két qua ciia “K& hogch gidm st trong diém
hi chimg ciim, nhiém trung dudng hd hép cip tinh ning va bénh tay chin mi¢ng
tai Viét Nam giai dogn 2017-2020” theo Quyét dinh 4608/QD-BYT ngdy 11 thang 10
nim 2017 ctia Bo Y té hién dang dugc lwu tai Vién V¢ sinh dich té Trung uong.

Nhom nghién ciru cam két sir dung s0 liéu va mau bénh phém diung muyc dich cua
nghién ciru.

Tran trong cam on!

Xdc nhfin cia lanh dao khoa Vi rit Ngudi dé nghi

i ball—

Ung Thi Hong Trang

J‘(@aygn Y Shank Hing

:  Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download
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Phụ lục 6


CONG HOA XA HQI CHU NGHIA VIET NAM
Djc lip - Ty do - Hanh phic

Ha Ngi, ngay d2..thdang 0.4 ndm 2021

GIAY XAC NHAN

Téila:  Ding Pirc Anh Hoc ham, hoc vi: Gido sw, Tién si

Co quan cng tac: Vién V¢ sinh djch té Trung uong.

Chirc vu: Vién tnueéng

La ngudi chju trach nhiém Iwu trir mAu bénh phim lam sang va céc két qua
trong: “Ké& hoach giam sit trong diém hdi chirng ciim, nhiém tring dudng hé
hip cip tinh ning va bénh tay chin miéng tai Viét Nam giai doan 2017-2020”
theo Quyét dinh 4608/QD-BYT ngay 11 thang 10 nam 2017 ciia B§ Y té.

Theo d& nghij ciia nhém nghién ciru, t6i dong y cho ThS. Ung Thj Hong
Trang sir dung mau bénh phim 1im sang va cdc két qua ciia K& hoach gidm sat
trong diém héi chimg cim, nhiém trung duong ho hap cip tinh ning va bénh tay
chin miéng tai Viét Nam giai doan 2017-2020 lam két qua nghién ciru cta luan an
tién si: “Nghién ctru diic diém sinh hoc phén tir ciia virus hop bao hd hap trén bénh
nhan nhi viém dudong ho hap cip tinh ning”, chuyén nganh: Vi sinh vét hoc, ma
sd: 9 42 01 07 tai Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.

Tran trong./.

~~~ ¥__Ngudi xdc nhin
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