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LOI CAM POAN

TOi xin cam doan day 1a cong trinh nghién ctru khoa hoc cua riéng téi, dudi su
huéng dan caa GS.TS Lé Thi Quynh Mai va TS. Hoang Vi Mai Phuong. Cac két qua
nghién ctru dugc trinh bay trong luan an la trung thuc, khach quan va chua ting dugc
bao vé ¢ bat ky hoc vi nao.

T6i xin nhan toan bo trach nhiém néu cé su sao chép, thiéu trung thuc nao trong
luan &n tién si nay.

Nghién ciu sinh

Lé Thi Thanh



LO1 CAM ON

Trong suot thoi gian tham gia hoc tién st tir ndam 2018 dén nay, téi dd nhdn dwoc
rat nhiéu diéu kién thudn loi dé cé thé hoan thanh diwoc qua trinh dao tao cua minh.
Truc tién, t6i xin tran trong cam on Pdang uy, Ban ldnh dao Vién Vé sinh dich té
Trung wong da tao diéu kién thudn lpi cho t6i trong céng tdc ciing nhw trong qud
trinh dao tao tai don vi.

Toi xin chan thanh cam on Ban lanh dao cung toan thé can b cong tac tai
Trung tém dao tao & Qudn Iy khoa hoc va Khoa Vi rit, Vién Vé sinh dich té Trung
wong da luén tao diéu kién thudn loi nhat va giip dé t6i trong hoc tdp va céng tdc.

Em xin giri 1oi cam on cac Thay, C6 B¢ mén Vi sinh vit hoc va cic B¢ mon
khdc ciia Trung tam dao tao & Qudn 1y khoa hoc da gidng day cho em nhiéu kién
thure trong linh vuc vi sinh vdt va linh vuce co lién quan khac.

Loi cdm on sdu sac nhat cho em dwoc givi t6i GS.TS Lé Thi Quynh Mai va TS.
Hoang Vii Mai Phwong, Nguoi da giup em co dinh huong nghién ciru va luon tan
tinh gidng day, cho em c6 thém nhiéu kién thirc chuyén sdu ciing nhw kinh nghiém
quy bdu trong hoc thudt va trong nghién ciru khoa hoc. Sy ddng vién va hé tro khéng
nging ciia cdc ¢6 da gilp em vieot qua khé khan trong suét qud trinh hoc ciia minh.

Bén canh dé, em ciing xin trdn trong cam on PGS. TS. Nguyén Lé Khdnh
Hang, nguoi da givip em mé rong sw hiéu biét ngay tir nhitng ngay dau tién thue hién
nghién ciru huyét thanh hoc.

T6i ciing xin trdn trong cam on cong sitc to 1om ciia cdc anh, chi dong nghiép
dad va dang cong tac tai Phong thi nghiém Cum va Phong thi nghiém Cdc tdac nhdn
vi rit ldy truyén tiv dpng vit sang ngwoi, luén dong hanh cing t6i trong qud trinh
thuwee hién nghién civu. T6i cling xin dwoc gii 16 cdm on t6i cdc anh, chi dong nghiép
cong tdc tqi cac don vi khac da cung tham gia trong nghién cuu nay.

Cuéi ciing, téi xin dwoc bay té long biét on gia dinh, ngwoi than da ludn tin
twomg, déng vién va hé tro t6i moi mdt, givip t6i cé thém dong luc dé hoan thanh qud
trinh dao tao cua minh.

NCS Lé Thi Thanh
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PAT VAN DPE

Vi rit SARS-CoV-2 duoc ghi nhan xuat hién dau tién tai Vii Han, Trung
Qudc vao thang 12 nam 2019 va tro thanh cin nguyén giy dai dich COVID-19
trén toan cau [119, 132, 178]. Pai dich COVID-19 dugc x4c dinh 1a méi de doa
t6i stc khoé nguoi dan o tat ca cac qudc gia trén thé gidi, trong d6 c6 Viét Nam
[19]. Tinh dén ngay 28/4/2023, sb ca nhiém SARS-CoV-2 trén thé gisi duoc ghi
nhan 1a trén 687 triéu ca, trong d6 sb ca tir vong khoang 6 triéu ca; 6 liéu nay dugc
ghi nhan & Viét Nam la trén 11 triéu ca nhiém va khoang 43 nghin ca tir vong
[210].

Sau mot nam luu hanh, dén cudi naim 2020, SARS-CoV-2 bit dau duoc ghi
nhan c6 nhiing bién d6i vé mat di truyén lam thay doi dac tinh cua vi rat [170].
Trong ba nim 2020-2022, ¢6 5 bién thé quan tam (VOI) cia SARS-CoV-2 di duoc
xac dinh vai cac ddc tinh 1am ting kha ning 1ay truyén, ting mirc d6 nghiém trong

bénh, trén tranh hé mién dich va giam hiéu qua bao vé cua vic xin.

Khi dich COVID-19 xuat hién, Viét Nam d3a ap dung céc chinh séach, bién
phap kiém soat dich COVID-19 khéc nhau, thay doi linh hoat theo ting giai doan
tién trién va cip do cua dich nham dam bao sic khoé cua ngudi dan va on dinh
tinh hinh kinh té - xa hoi. Trong hai nam 2020-2021, Viét Nam ap dung chinh sach
“zero covid” vai cac bién phap chdng dich quyét liét, triét dé vé mat kinh té - xa

hoi n6i chung ciing nhu cac bién phap vé y té noi riéng [26-28].

Vao thang 2/2021, Viét Nam bat dau trién khai tiém vic xin phong
COVID-19 cho mét s6 ddi twong uwu tién, tir thang 7/2021 vac xin nay duoc
tiém cho moi dbi twong trén 18 tudi [33, 41]. Sau 5 thang trién khai tiém vic
xin (thang 12/2021), Viét Nam tirng budc chuyén sang traang théi thich tng an
toan, linh hoat, kiém soat hiéu qua dich COVID-19. Sang nam 2022, Vic Xin
phong COVID-19 tiép tuc duoc trién khai cho nguoi dudi 18 tudi va tiém liéu

b6 sung (miii 3 va 4) cho ngudi trén 18 tudi [2, 7, 35].



Vi chinh sach “zero covid” giai doan 2020-2021, cong tac xét nghiém da
g6p phan khong nho vao thanh cdng trong viéc kiém soat dich tai Vit Nam. Xét
nghiém sinh hoc phan tu (realtime RT-PCR) dugc ap dung cho moi ddi tuong
nghi nhidm dé kip thoi phat hién céc ca bénh COVID-19; xét nghiém huyét thanh
hoc duoc thuc hién cho cac ddi tuong cé yéu to dich t& lién quan (tiép xtc / nghi
tiép xtic) dén ca bénh trong 6 dich c6 quy mé tir nho dén Ién nham nhanh chéng
phat hién cac truong hop nhiém SARS-CoV-2 khong triéu ching trong cong
ddng [14, 43, 46].

Trong bdi canh caa dich bénh COVID-19, théng tin vé& dap (ng mién dich
sau nhiém ciing nhu sau tiém vac Xin ¢6 vai tro rat 16n trong dinh huéng chdng
dich ciing nhu céc chién lugc du phong vé sau, chinh vi vay chidng toi thuc hién
dé tai “Nghién ciu dap @wng khang thé khang SARS-CoV-2 trong quan thé
nguoi Nhiém va nguoi tiép xc tai mot sé tinh mién Bic va mién Trung Viét
Nam, 2020-2021” v&i hai muc tiéu cu thé sau:

1. Xdc dinh ti 1¢ khang thé khang SARS-CoV-2 ¢ nguoi nhiém va nguroi tiép

x(c tgi mét sé tinh mién Bac va mién Trung Viét Nam, 2020-2021

2. Xdc dinh khang thé trung hod SARS-CoV-2 ¢ nguoi nhiém va nguwoi tiép

X(c chuwa tiem vdc xin phong COVID-19 tai dia ban nghién citu.



CHUONG 1. TONG QUAN
1.1. KHAI QUAT VE VI RUT SARS-COV-2
1.1.1. Phan logi va hinh thai SARS-CoV-2

Phan logi

Orthocoronavirinae la mot trong ba phan ho cua ho Coronaviridae, bo
Nidovirales. Theo Hoéi déng qudc té vé& phan loai vi rat (ICTV), phan ho
Orthocoronavirinae gdm 4 chi:  Alphacoronavirus, Betacoronavirus,
Gammacoronavirus va Deltacoronavirus. Trong d6, chi Betacoronavirus gom 5
phén chi: Embecovirus, Hibecovirus, Merbecovirus, Nobecovirus va Sarbecovirus

[48, 179, 199].
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Hinh 1. 1. Phan loai céc vi rat corona trong phan he Orthocoronavirinae
(Nguon: https://doi.org/10.1036/1097-8542.163220, truy cdp ngay 12/01/2022)

Trén thé giGi da ghi nhan c6 7 chang vi rat corona gay bénh trén ngudi, trong
d6 ¢6 4 chung gy viém duong hd hap nhe: 229E, NL63, HKU1, OC43; 3 chung
con lai SARS-CoV-1, MERS-CoV va SARS-CoV-2 1a c4c vi rdt méi ndi, gay viém
phdi / viém duodng hd hap cap tinh nang (hinh 1.1).


https://doi.org/10.1036/1097-8542.163220

V4o cubi thang 12 nam 2019, t chirc Y té thé gigi (WHO) thong bao vé dich
bénh viém phdi chua x4c dinh dugc can nguyén ¢ thanh phd Vi Han, tinh Ho Bac,
Trung Quéc [105]. Ngay 30 thang 1 ndm 2020, WHO canh bao nguyén nhan gay
dich viém phdi ¢ thanh phé Vit Han duogc xac dinh 12 vi rat corona méi gay viém
duong hd hap cap tinh [186]. Ngay 11 thang 2 nim 2020, WHO dua ra tén goi
chinh thirc vé bénh viém phéi do vi rit corona méi gay ra 1a COVID-19. Hoi ddng
quéc té vé phan loai vi rat dat tén vi rat ndy 1a SARS-CoV-2, thudc phan chi
Sarbecovirus, chi Betacoronavirus.

Hinh thai

Virion cua SARS-CoV-2 ¢6 dang tuong tu hinh cau, chiéu dai khoang 80 -
160 nm, c6 hinh thai dic trung cua vi rit corona, nam trong cac bao quan trong té
bao, cha yéu la khdng bao (hinh 1.2) [121, 160].

Hinh 1. 2. Hinh thai SARS-CoV-2 quan sat dwéi kinh hién vi dién tir

(Nguon: https://www.researchgate.net/figure/Morphology-of-SARS-CoV-2-Image-
of-transmission-electron-microscopy-of-SARSCoV-2-round_figl 356892579, truy
cdp ngay 12/01/2022)



https://www.researchgate.net/figure/Morphology-of-SARS-CoV-2-Image-of-transmission-electron-microscopy-of-SARSCoV-2-round_fig1_356892579
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1.1.2. Céu trac SARS-CoV-2

Cau tric ctia SARS-CoV-2 twong ty nhu SARS-CoV-1 do hé gen cua no cé
trinh ty twong ddng cao véi SARS-CoV-1 [132]. Cau tric cia SARS-CoV-2 gom:
mot sgi RNA don duong kich thudc khoang 29,9 Kb duogc bao quanh bai protein
Nucleocapsid (N), phic hé nay dugc bao boc bai 16p vo ¢6 cau tao tir 3 protein
c4u trdc 1a protein mang (M), protein gai (S) va protein vé (E) (hinh 1.3) [148]. Hé
gen caa SARS-CoV-2 ma hoa cho 4 protein ciu trdc (N, S, M, E) va 16 protein
khong céu trc (nspl dén nsp16).

Hinh 1. 3. Céu tric SARS-CoV-2
(Nguon:https//www.constances.fr/actualites/2020/Point-etape-projets COVID19.php,

truy cdp ngay 12/01/2022)
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Hinh 1. 4. Cau tric hé gen ciia SARS-CoV-2
(Nguon: https://sibbm.zanichelli.it/italiano/2020/08/23/genoma-covid-19/,
truy cdp ngay 12/01/2022)
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Protein cAu tric

Trong 4 protein ciu truc, 3 protein S, M va E tao thanh vo vi rit. Trong do,
protein M (222 amino acid) chiém ti 1& 16n, chiu trach nhiém tao nén hinh dang
cua vo vi rat [51]. Protein E Ia protein cau tric nho nhat (75 amino acid) [71].
Protein S va M 13 hai protein xuyén mang, lién quan dén qua trinh déng goi trong
qua trinh sao chep vi rat.

Protein S (1273 amino acid) gdm duéi don vi S1 va S2, trong tac véi cac thu
thé trén té bao chu, tao diéu kién cho qua trinh dung hop mang té bao chu - vi rut.
Vung S1 gdm mét ving lién két thu thé (RBD) va hai viing nho khac. Mic du protein
S ¢6 4p luc chon loc cao, song viing S2 va RBD cua protein S duoc bao ton. Hai
viing bao ton nay 1a myc tiéu dé phat trién cac ky thuat chan doan phan tir cling nhu
phét trién cac xét nghiém huyét thanh hoc chan doan COVID-19. Protein S ciing
duogc coi 1a mot muc tidu dé phat trién vac xin chéng COVID-19. Céc nén tang san
XUat Vic xin nhu vac xin tiéu don vi protein, vac xin mRNA, vic xin DNA hay vic
Xin vector déu lay protein S 1am dich nghién cau [52, 107, 135, 200].

Protein N gom 418 amino acid [223], két hop voi RNA vi rat tao thanh
nucleocapsid, nam trong voé vi rat. Vai tro caa protein N chu yéu lién quan dén soi
RNA vi rit, song cling tham gia vao qua trinh nhan Ién cta vi rit (dong goi va nay
chdi vi rt) va dap ung cua té bao cha khi té bao nhidm vi rit. Protein N 1a dich
nghién ctiu cho céc k¥ thuat xét nghiém chan doan sinh hoc phan tur ciing nhu
huyét thanh hoc. Khang nguyén protein N 1a mét trong cac dau hiéu chan doan
s6m tét nhat, co thé phat hién o thoi diém 1 ngay truéc khi cé biéu hién triéu ching
lam sang nhiém vi rat [203]. Protein N d& duoc nghién ctru dé phét trién cac bo
sinh pham chan doan SARS-CoV-2 nhu xét nghiém nhanh khang nguyén, bo sinh
pham ELISA phat hién khang thé.

Protein khong ciu tric

Hé gen cua vi rit SARS-CoV-2 ma hoa cho 16 protein khdng cau tric, cac

protein khdng ciu tric nay c6 vai trd trong céc hoat dong sao chép RNA, tong hop



protein va nhan biét té bao vat chu [217]. Vai trd caa mdi loai protein khdng ciu

trac duoc trinh bay trong bang 1.1.

Bang 1. 1. Vai tro cia cac protein khéng cau trac cia SARS-CoV-2

Protein | S6 axitamin | Vai tro / chirc ning
Nsp1l 180 H tro vi rat trdn tranh hé mién dich
Nsp2 638 La yéu t6 can thiét cho sy nhan 1&n cua vi rat.
Nsp3 1945 Tao thanh phuc hgp protein sao chép-phién mé
Nsp4 500 C6 vai tro dbi vai qua trinh sao chép RNA
bay 1a mot protease 3-chymotrypsin-like (3CLpro),
NiSp5 206 y .p, y yrf, (3CLpro)
anh hudng deén sy nhan Ién cua vi rat
Nsp6 290 Chua rd
Nsp7 83 TR .
Gop phan hinh thanh RdRp
Nsp8 198
Tham gia vao qua trinh sao chép RNA vi rut, lién
Nsp9 113 quan dén con bdo cytokine va lam ting ti Ié tir vong
& bénh nhan COVID-19
Lam ting sin xuét ca IL-8 va IL-6 gay phan an
Nsp10 139 , s P :
viém tuong ty nhu nsp9
Nspll 13 Chua ro chiic nang
Nspl2 932 Vai tro trong hoat dong cua polymerase
Nspl13 601 Vai tro trong qua trinh sao chép va phién ma
Nspl4 527 Vai tro cua Exoribonuclease
Nsp15 346 Vai tro cia Endoribonuclease
Nspl6 298 Vai tro trong qua trinh phién ma




1.2. TINH HINH DICH COVID-19 TREN THE GIOI VA VIET NAM
1.2.1. Tinh hinh dich COVID-19 trén thé gigi

Thang 12 nam 2019, cac truong hop nhiém tring dudng hd hap khong ro
nguyén nhan bt dau xut hién & thanh phé Vi Han, Trung Qudc va nhanh chong
lay lan khip thanh phd. Ngay 31/12/2019, Uy ban Y té thanh phé Vii Han da ghi
nhan mot dot bung phét viém phoi khong xac dinh nguyén nhan va dong thai théng
bao cho T6 chuc Y té thé gigi (WHO). Ngay 9/01/2020, Trung Quéc xéc dinh tac
nhan gay ra can bénh viém phoi nay 1a mét loai vi rit mai chua tirng cong bé trudc

day va thuoc nhém Betacoronavirus [212].

Théang 2/2020, Uy ban quéc té vé phan loai vi rat da dit tén cho loai vi rit
corona méi 1a ‘SARS-CoV-2’, WHO dit tén cho bénh viém phoi do vi rat nay la
‘COVID-19’ [154]. Sau gan 3 thang xuat hién, tinh dén ngay 11/02/2020, SARS-
CoV-2 dugc xac dinh da giy bénh cho 44.672 ngudi ¢ Trung Québc véi ti 18 tir
vong la 2,3% [221].

Dich bénh COVID-19 sau d6 nhanh chéng lan rong ra nhiéu quéc gia khéac
trén thé gii. Ngay 11/3/2020, WHO di tuyén bé COVID-19 la dai dich trén toan
cau [19]. Trudc tinh hinh d6, nhiéu quéc gia da ap dung cac bién phap phong dich
chua timg c6 nhu: han ché di lai va tu tdp dong nguoi, dong ctra cac doanh nghiép
va trudng hoc, phong toa cac thanh phé ¢6 dich nham ngin chan su 1y lan cua vi
rat. Mic du vay, sé ca nhidm SARS-CoV-2 trén thé gidi van tang 1én nhanh chong.
Ngay 30/12/2021, thé giéi di ghi nhan khoang 291 triéu ca nhiém SARS-CoV-2.
S6 lidu nay duoc ghi nhan vao ngay 28/4/2023 la trén 687 triéu ca, trong d6 co
khoang 6 triéu ca tir vong [210].
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Hinh 1. 5. S6 ca bénh COVID-19 dwogc ghi nhan hang tuan trén thé giéi,
nam 2020-2023

(Nguon: https://www.worldometers.info/coronavirus/)

1.2.1. Tinh hinh dich COVID-19 ¢ Viét Nam

SARS-CoV-2 lay truyén tir ngudi sang nguoi do tiép xtc véi dich hd hap
mang Vi rit theo ba dudng chinh: tiép xuc, khdng khi va giot ban [208]. Biéu nay
d3 tao nén madi lo ngai vé viéc lan truyén dich bénh tir Trung Qudc sang cac québc

gia khac trén thé gidi, trong d6 c6 Viét Nam.

Ngay khi c6 théng tin vé truong hop bénh viém phoi do chang méi caa vi rat
corona gy ra dau tién tai Trung Quéc, Viét Nam di ban hanh chuong trinh, ké
hoach dap ung chbng dich theo tirng mirc d6 va theo tirng kich ban. Nganh y té da
da trién khai cac hoat dong giam sat dé phat hién kip thoi, cach ly, quan ly chat
ché cac truong hop 6 biéu hién nghi ngo mac bénh; dong thoi c6 chuin bj céc

phuong an san sang tiép nhan, cach ly, diéu tri bénh nhan COVID-19.

Ngay 23/01/2020, Viét Nam ghi nhan 02 truong hop nhiém SARS-CoV-2

dau tién. Truong hop thi nhat 1a ngudi Trung Quéc di tir Vil Han dén Viét Nam;


https://www.worldometers.info/coronavirus/
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trudng hop tht hai ciing 1a ngudi Trung Qudc, ay tir treong hop thir nhat. Tai
thoi diém nay, chua ghi nhan treong hop cng dan Viét Nam nao bi nhiém
SARS-CoV-2 [30].

Dich COVID-19 bét dau xuat hién ¢ Viét Nam tir cudi thang 1/2020, dén nay
(28/04/2023) Viét Nam di trai qua 3 lan song lay nhiém va dang & lan séng lay
nhiém 4, da ghi nhan tong cong 11.202.139 ca nhiém, 43.034 ca ti vong [211].

Lan song lay nhiém 1 (tir 23/1-24/7/2020)

Viét Nam chinh thirc buéc vao cudc chién chéng COVID-19 vao cudi thang
1/2020 khi ghi nhan céc trudng hop nguoi Viét Nam di tir Vii Han vé nuée nhiém
SARS-CoV-2 & Vinh Phtc va Thanh Ho4 [8]. Bén 12/3/2020, cac ca nhidm SARS-
CoV-2 da dugc ghi nhan tai 12 dia phuong trén ca nudc [5]. Trong giai doan nay,
Xuat hién cac 6 dich COVID-19 & Vinh Phlc, Ha Noi, Binh Thuan va thanh phé
Ho6 Chi Minh, trong d6 6 dich tai bénh vién Bach Mai (Ha Nbi) dugc danh gié 1a

6 dich 16n nhat, phic tap nhat caa ca nudéc.

Trudc tinh hinh dich phuc tap cua dich bénh, Viét Nam da c6 nhirng bién
phap nham han ché sy lay lan cua dich nhu: tam ngirng nhap canh ngudi nuéc
ngoai déng thai thuc hién cach ly tap trung véi moi truong hop nhap canh; thuc
hién gién cach xa hoi vai cac dia phuong “co nguy co cao” hoac noi xay ra dich;
han ché tu tap déng nguoi; gitt khoang cach an toan tdi thiéu va han ché di
chuyén [26, 27].

Trong lan song lay nhiém nay, ca nuéc da ghi nhan 415 ca bénh COVID-19
(106 ca trong nudc va 309 ca nhap canh), chua ghi nhan trudng hop tir vong. S6
ngudi dang diéu tri COVID-19 cua Viét Nam ludn thap hon ngudng an toan dich

(4p dung tiéu chi ngudng an toan dich 10 nguoi duoc diéu tri/l triéu dan) [3].
Lan song lay nhiém 2 (tir 25/7/2020 — 27/1/2021)

Ngay 25/7/2020, Bo Y té cong b ca bénh sé 416 nhung khong truy duoc
ngudn lay nhiém. Pay 1a ca bénh dau tién cua dot dich COVID-19 tai Pa Nang,

cham dut chudi 99 ngay khong ghi nhan ca nhiém trong cong dong va danh dau



11

ngay bit dau cua lan séng lay nhidm 2 [9, 155]. Ngoai khu vuc cu tra cia cac ca
bénh, dich da tin cong vao cac co so Y té ciia thanh phé nhu bénh vién Pa Néng,
bénh vién C Pa Ning va bénh vién Chan thuong & Chinh hinh Pa Nang [31]. Chi
3 ngay sau khi phat hién ca bénh s6 416, Ba Néng thuc hién gidn cach x& hoi, quyét
liét thuc hién cac bién phép chdng dich nhu phong toa, cach ly, truy vét thuc hién
xét nghiém than téc trén dién rong [14]. Cudi thang 9/2020, dich COVID-19 cua
thanh phé da duoc kiém soat khi khéng ghi nhan ca nhiém méi trong cong dong
[4]. Trong lan s6ng lay nhidm thir 2, ngoai tim diém dich 1a thanh phd DBa Néng,
cac dia phuong khac trén ca nudc ciing ghi nhan cac ca COVID-19 trong cong
d6ng. Giai doan dich nay da ghi nhan ca bénh COVID-19 tir vong dau tién. Tong
s6 ca mic dugc ghi nhan trén ca nude 1a 1.136 ca (554 ca trong nudc va 582 ca
nhap canh) [11, 153].

Mic du lan song lay nhiém 2 ¢ mic d¢6 va quy mo 16n hon lan séng 1ay
nhiém 1, nhd cac bién phap phong chdng dich hiéu qua nén sb ca dang diéu tri
COVID-19 cua Viét Nam van dudi ngudng an toan dich [3]. Piéu nay chiing to
Viét Nam vin dang kiém soét tét tinh hinh dich bénh qua hai lan séng dich
COVID-19.

Lan song lay nhiém 3 (tir 28/1/2021— 26/4/2021)

Lan song nay bét dau vai hai ca lay nhiém cong dong duoc phat hién tai Hai
Duong va Quang Ninh vao cubi thang 1/2021 [13]. Sau dé cac ca lay nhiém trong
cong dong di xuat hién & nhiéu tinh / thanh khac trén ca nuéc [47]. Lan séng lay
nhiém 3 d3 ghi nhan s6 ca nhiém SARS-CoV-2 trong nudc cao nhat tir trude dén

nay véi 910 ca, s6 ca COVID-19 nhap canh dugc ghi nhan 1a 310 ca.

Hai Duong 1a diém néng vé dich COVID-19 trong giai doan nay. Tai day,
cac ca bénh COVID-19 xuat hién trén toan bo dia ban tinh, song tap trung ¢ 5 6
dich 16n. Trong dé, 6 dich tai cong ty Poyun nam mét khu céng nghiép huyén Chi
Linh duoc danh gia 1a 16n nhat va 1a 6 dich trong khu cong nghiép dau tién trén ca
nuéc. Mot 1an nira, cac bién phap chng dich quyét liét va than téc lai duoc &p

dung dé ngdn chin su 1ay lan caa dich bénh [20]. Toan b cdng nhan 1am viéc tai
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cong ty Poyun duoc tién hanh truy vét, cach ly tap trung tai chd, 1ay mau lam xét
nghiém dé nhanh chéng tach cac ca nhiém ra khoi cong dong [46]. Pén ngay
3/3/2021, sau hon 1 thang chdng dich, Hai Duong da chu dong kiém soét tot dich
bénh trén dia ban toan tinh, ngin chin sy lay lan cua dich bénh trong cong dong
[13]. Tuong tu nhu hai lan song lay nhiém truéc, s ca dang diéu tri COVID-19

trong giai doan nay van dugc duy tri dudi ngudng an toan dich.
Lan song lay nhiém 4 (tir 27/4/2021)

Thoi diém bat dau caa 1an séng lay nhiém 4 1a khi xuat hién chudi lay nhiém
tir cac chuyén gia An D9 tai tinh Y&n Bai vao ngay 27/4/2021 [22]. Bo Y té da
nhanh chéng xac dinh duoc nhiig nguoi ndy nhiém bién thé moi Delta, bién thé
c6 hé sb lay nhiém co ban gap khoang 2,7 1an so véi chung gbc Vi Han [65, 83].
Khéc véi ba dot dich trude, dot dich tha tu nay c¢6 dac diém 1a da 6 dich, da ngudn
lay, nhiéu bién ching cung luu hanh. Dén cudi thang 7/2021, dich bénh da xuat
hién & 63/63 tinh/thanh trén ca nude. S6 ca nhiém SARS-CoV-2 trén ca nudc duoc
ghi nhan hang ngay ting nhanh chong, sd ca cong don dén ngay 19/12/2021 (trong
lan song lay nhiém nay) la hon 1,5 triéu ca, trong d6 khoang 29 nghin ca tir vong
[157]. Thanh phd Hb Chi Minh 1a dja phwong chiu anh huéng ning né nhét cua
dich COVID-19, sb ca nhidm SARS-CoV-2 cua riéng dia phuong nay tir thang 5
dén thang 12/2021 duoc Bo Y té ghi nhan 1a khoang 491 nghin nguoi [44].

Thang 7/2021 1a mot méc 16n trong cong tac phong chong dich khi Viét
Nam trién khai chién dich tiém chang 16n nhat trong lich su: chién dich tiém vic
xin phong COVID-19 trén toan quéc [33]. Sau 3 thang trién khai tiém vac xin
phong COVID-19, Viét Nam da thay d6i chinh sach tir “zero covid” ciia c4c giai
doan trudc sang chinh sach "Thich tng an toan, linh hoat, kiém soat hiéu qua dich
COVID-19" [7, 39].

Trong nam 2022, s6 ca nhidm SARS-CoV-2 duoc ghi nhan vai s luong ki
luc trong khoang thang 3-thang 4 va giam tir thang 5. Tong s6 ca nhiém SARS-
CoV-2 trong lan séng lay nhiém nay tinh dén ngay 3/7/2022 la khoang 10,7 triéu

ca, V&i gan 43 nghin ca ti vong [158].
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Hinh 1. 6. S6 ca bénh COVID-19 dwogc bao c4o theo ngay tai Viét Nam
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Nguon: who.int/Vietnam [156, 158]
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1.2.3. Dic diém mét sé bién thé quan tam (VOI) cia vi rit SARS-CoV-2 lieu
hanh ¢ Viét Nam

a. Phan loai va danh phap bién thé

T6 chtc Y té thé gigi (WHO) phan loai cac bién thé SARS-CoV-2 thanh ba
nhom: bién thé dudi su giam sat (VUM), bién thé quan tam (VOI) hoic bién thé
quan ngai (VOC) theo céc tiéu chi 1am sang, dich t& hoc, phong ngira va diéu tri,
cling nhu bang ching vé mirc d6 tac dong caa ching. Mot sb bién thé ciing da

duoc phan loai lai theo sy tién hoa dich t& hoc cua vi rt [159].

Ké tir thang 5/2021, WHO quyét dinh dit tén cho céc bién thé hién cé thanh
cac chir cai trong bang chix cai Hy Lap, tao diéu kién thuan lgi cho phat &m va dé
nh¢ (chang han Alpha, Beta, ...). Bén canh do, tén khoa hoc cua bién thé van dugc
cac nha nghién cau sir dung vi ching cung cip nhiéu théng tin hon so véi hé thong
tén goi cua WHO.

Danh phap PANGO cha yéu str dung trinh ty ¢ sin trong co s& dit liéu
GISAID dé xac dinh cac dong vi rat khac nhau duya trén sy tién hoa va tac dong
dich t& hoc cua vi rat. Tén goi mdi dong vi rat bao gdm mat tién té - 12 mét chir
cai va theo sau 1a mot sb hau té - cac chir s6, duoc phan tach bang dau cham
(chang han B.1.1.7).

Danh phap Nexstrain xac dinh cac nhanh vi rt khac nhau bang cach phan
tich phét sinh loai. Mdi nhanh vi rdt chinh dugc dat tén bang mét tién t chi nim
Xuat hién cua vi rat, theo sau 12 mot chir cai chi thir ty xac dinh mdi nhanh (chang
han 19B, 20H) [102].

b. Pdc diém ciia mét sé bién thé quan tam (VOI) cia vi rat SARS-CoV-2

lwu hanh Viégt Nam

SARS-CoV-2 luu hanh tai Trung Quéc cudi ndm 2019, dau nam 2020 duoc
xac dinh 1a hai dong riéng: A va B. Dong B |a dong lay lan nhiéu nhét trén toan
thé gigi va 1a nguon géc cua dai dich ciing nhu 12 nguon goc caa cac bién thé khac

Xuat hién sau nay [170].
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CAc bién thé mang dot bién trén gen ma hod cho protein S cua SARS-CoV-2,

dic biét 1a dot bién lam thay d6i dac tinh cua vi rat thuong dugc giam sét chat ché.

- Vi rat mang d6t bién thay thé D614G trén protein S da dugc ghi nhan dau
tién vao thang 1/2020 & Chau Au. Bién thé nay nhanh chdng lan truyén rong khap
thé gidi, thay thé cac chiung SARS-CoV-2 luu hanh ban dau. Bién thé nay duoc
goi la B.1 (danh phap PANGO) hoac 20A (danh phap Nexstrain) [170].

O Viét Nam, vi rat mang dot bién D614G duogc xac dinh Ia bién thé 20B
(B.1.1), 1a cin nguyén gy dich COVID-19 tai Pa Ning nim 2020 [34]. Vi rit mang
dot bién D614G lam ting cuong kha ning bam gan véi thu cam thé ACE2 cua
nguoi, ting cudng kha nang nhan 1én ciia vi rit trong céc té bao biéu mo duong ho
hap, dan dén ting kha ning lay nhiém [73, 227]. Tuy nhién, day khong phai 1a dot
bién dong vai trd 1am ting mirc d6 biéu hién niang caa bénh [64]. Bot bién nay ciing
khong anh huong dén hiéu qua bao vé cua vac xin phong COVID-19. Khéng co su
khac biét dang ké giira kha nang trung hoa cia khang thé do vac xin (dua trén
protein S hoang dai) tao ra chong lai D614 hoang dai va dot bién D614G [163, 205].

- Bién thé Alpha (B.1.1.7 / 201) duoc phéat hién lan dau tién & Anh vao thang
9 nam 2020, chi yéu duoc tim thidy & Chau Au va Bic My nhung ciing luu hanh &
tat ca cac Chau lyc. Bién thé nay Iuu hanh chu yéu trén toan thé gigi cho dén thang
5 nam 2021. Bién thé Alpha duoc ghi nhan luu hanh & Viét Nam tir dau ndm 2021
[190]. Vu dich tai Hai Duong thang 1-3/2021 dugc xac dinh can nguyén chinh la
bién thé Alpha, hién nay khdng ghi nhan sy luu hanh cua bién thé nay [34].

Bién thé Alpha c6 nhitng dot bién gilp n6 c6 kha nang trén tranh hé mién
dich, chang han nhu dot bién mét vi tri H69/V7 1am thay d6i c4u tric S1 (phan gén

thu cam thé cua protein S), dan dén giam ai luc véi khang thé trung hoa [138, 141].

Dot bién dic trung cho bién thé Alpha la dot bién thay thé N501Y [126]. Pay
1a dot bién & ving RBD, 1am ting cudng lién két vai thu cam thé ACE2, gilp Vi
rdt ¢6 tbc do nhan 1én nhanh hon cac bién thé vi rat da xuat hién khac va gay triéu
chung nang cho nguoi bénh [80, 197, 220].
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Mot dot bién khac duoc nghién ctru 1a dot bién thay thé P681H [45]. Su thay
thé nay duogc cho 13 1am ting kha ning 1ay nhidém cia SARS-CoV-2 bang cach anh
huong dén co ché phan (ng tong hop mang va truyén truc tiép tir té bao nay sang
té bao khac [161, 228].

- Bién thé Beta (B.1.351 / 20H) dugc phat hién lan dau tién & Nam Phi vao
thang 11 nam 2020. Bién thé Beta xuat hién & tit ca cac chau luc, song chu yéu

lwu hanh & Chau Au va phan phia nam cia Chau Phi.

- Bién thé Gamma (P.1/ 20J) duoc m0 ta lan dau tién & Bra-xin vao thang
11/2020. Bién thé Gamma luu hanh chii yéu & Bac va Nam My va khong dugc tim
thiy ¢ Chau Phi [90].

Cac bién thé Beta va Gamma dugc md ta cung ldc véi bién thé Alpha. Hai
bién thé nay ciing mang dot bién N501Y tuong tu Alpha nhung khong c6 H69/V70,
song c6 E484K va K417N/T [115, 116].

Dot bién K417N/T 1a mot dot bién c6 hai vé kha nang 1ay nhiém cua SARS-
CoV-2 [111, 222]. Bot bién E484K 1am giam &i luc véi khang thé trung hoa tao ra
tir vac xin, huyét thanh bénh nhan hdi phuc hay phuong phap diéu tri bang khang
thé don dong [72, 76, 206].

O Viét Nam, hai bién thé Beta va Gamma chua dwgc ghi nhan 13 cin nguyén

cua vu dich COVID-19 nao trong nam 2021.

- Bién thé Delta (B.1.617.2 / 21A) dugc md ta dau tién & An o vao thang
3/2021. Bién thé nay da lan truyén nhanh chéng va trg thanh bién thé duy nhat
chiém uu thé trén thé gioi ké tir thang 9/2021. Pic trung cua bién thé nay la 1am
tang muc d6 nghiém trong cua bénh, dac biét l1a ¢ nhitng ngudi chua duoc tiém
chang. O Viét Nam, bién thé Delta dwoc ghi nhan luu hanh tir thang 6/2021 [190].

Bién thé Delta c6 kha nang thich &ng cao hon bién thé Alpha [127]. N6 dé
lay truyén hon do tai lugng vi rit cao hon va khoang céch giira cac thé hé ngén
hon. Dot bién L425R 1am giam su tuong tac véi mot sé khang thé trung hoa va

tang sy tién trién caa bénh [85, 136, 147]. Dot bién T478K lam ting cudng mic
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d6 twong tac gitta RBD va thu cam thé ACE2 [86]. Su két hop cua T478K véi
L452R gilp vi rat trén tranh khang thé trung hoa [122]. Dot bién P681R cd lién
quan dén su tang doc luc cua bién thé Delta [127, 173].

- Bién thé Omicron (21M) ban dau duoc goi 1a B.1.1.529 va sau d6 duoc
phan loai lai thanh BA.1, dugc md ta lan dau tién vao ngay 2/9/2021 tai Nam Phi.
Bién thé BA.1 cua Omicron lan rong trén toan thé gisi va thay thé bién thé Delta
mot cach nhanh chong. Bo Y té Viét Nam ghi nhan ca nhiém bién chiang Omicron
dau tién vao cudi thang 12/2021 [21].

Bién thé Omicron tu tach thanh cac dudi dong (sublineage) BA.2 va BA.5.
Bién thé BA.2 chiém uu thé vao thang 3-4/2022; bién thé BA.5 thay thé BA.2 tir
thang 5/2022. Tir thang 7/2022, BA.5 van chiém wu thé nhung di c6 nhiing thay

d6i trén gen ma hoa cho protein S.

Bién thé BA.1 c0 dic trung la sé lwong dot bién 16n, tap trung nhiéu & gen
ma hoé protein S, bao gom cac dot bién da duoc ghi nhan & céc bién thé da xuat
hién truéc. BA.1 ¢6 kha nang lay truyén cao hon va kha ning thoat khoi mién dich
cao hon bién thé Delta [137, 140]. Mot s6 dot bién caa BA.1 tham gia vao qua
trinh tron tranh hé mién dich caa vi rit [70, 137]. Ngoai ra, BA.1 ¢ dic diém la
doc lyc giam, khong lam gia ting ti 16 mac bénh va tir vong cho di kha nang 1ay

truyén tang [140].

Omicron BA.2 ¢ ti I& tn cong cao hon so voi BA.1 va khoang céch gitra cac
thé hé ngan hon. Poc lyc cia BA.2 tuong ty nhu BA.1 va cling ¢6 kha ning trdn
tranh khang thé trung hoa, song hiéu qua ciia viéc bao vé vac xin chdng lai cac dang
nghiém trong cia COVID-19 van duoc ghi nhan. BA.2 duoc ghi nhan co sy thay
d6i vé do nhay cam vai mot sé khang thé don dong nhat dinh [68, 109, 202].

Omicron BA.5 di thay thé BA.2 vao thang 4/2022 do éi lyc véi ACE2 ting
Ién va kha nang trdn tranh mién dich tang 1én, hién tuong nay c6 thé lién quan dén
dot bién L452R. Tuong tu BA.2, BA.5 dugc ghi nhan van duy tri hiéu qua cia vac
xin ddi véi cac dang nghiém trong cua bénh [109, 189, 218].
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Hinh 1. 7. Ngudn géc céc bién thé vi rut SARS-CoV-2

(Nguon:https://www.mdpi.com/biology/biology-12-
01267/article_deploy/html/images/biology-12-01267-g002.png, truy cap ngay
27/01/2024)

1.3. PAP UNG MIEN DICH CHONG LAI SARS-COV-2
1.3.1. Pdp irng mién dich chéng lai SARS-CoV-2
a. Pdp rng mién dich bam sinh (khéng ddc hiéu)

Mién dich bam sinh, hay con goi la mién dich ty nhién / mién dich khong dic
hiéu, 14 hang rao dau tién chéng lai moi tdc nhan gay bénh, bao gom ca SARS-
CoV-2. Pap ung mién dich bam sinh ddi véi vi rat c6 vai trd (1) han ché sy xam
nhap cua vi rdt vao té bao, ngin chan su dich ma, sy sao chép cua bo gen vi rit va

ngan chin su xam nhap cua cac hat vi rat méi; (2) xac dinh va loai bo cac té bao
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bi nhiém bénh; va (3) ¢é day nhanh su phét trién cua phan tng mién dich thich tng
(midn dich dac hiéu) [104].

Vi rit SARS-CoV-2 xam nhap vao té bao vat chu théng qua thu thé ACE2
trén bé mit té bao. Té bao vat cha nhan biét duoc sy cd mat caa cac khang nguyén
bé mat hat vi rit s& kich hoat hé thbng mién dich bam sinh [164]. Trong té bao
nhiém, vi rit SAR-CoV2 kich hoat kich hoat va ting cuong phan ang mién dich
thdng qua cac tén thuong cua té bao: ty thé, chudi RNA don (ssRNA), chudi RNA
kép (dSRNA), DNA té bao...va tao céc cytokin (interferon -IFN). Cac cytokine kich
hoat céc thu thé IFN, tao ra cac phuc hgp MHC, céc chat e ché sy nhan [én cua vi
rat, kich hoat enzyme phan cit chudi RNA don, hau qua gay chét té bao. Cytokin
cling kich hoat cac té bao tua, té bao lympho T (CD8+, CD4+) dé bat dau dap tng
mién dich thich &ng va té bao lympho B (té bao plasma) dé tao khang thé. C4 it nhat
26 protein cia SARS-CoV-2 tham gia vao phan ang mién dich bam sinh [134].

b. Pdp ieng mién dich thich ing (ddc hiéu)

Hé thong mién dich thich tmg dap ung véi tac nhan gay bénh theo phuong thirc
dic hiéu voi khang nguyén cua tac nhan gay bénh. Mién dich qua trung gian té bao
T va mién dich dich thé 1a hai nhanh chinh cua dap (ing mién dich thich tng. Quéa
trinh nhiém SARS-CoV-2 kich hoat cic dai thuc bao, khién ching tiét ra cac

cytokine gay viém, gay biét hoa té bao T va té bao B.

Nhiéu loai té bao T duoc kich hoat, chang han té bao T tro gidp, giai phong
cac cytokine gitp ting cudong phan wng mién dich. Qua trinh nay c6 thé din dén
phan &ng viém tram trong, goi la “con bio cytokine”, gay hau qua phu phoi va
viém phoi [183].

Té bao B nhan dién cac protein cua vi rit va tao ra cac khang thé dic hiéu
véi SARS-CoV-2, mang lai kha ning mién dich toan than [172]. Mién dich dich
thé voi SARS-CoV-2 tuong ty nhu cac bénh nhiém tring do vi rdt corona khéac,

d6 1a tao ra cac loai khang thé - globulin mién dich (1g). Trong 5 loai globulin mién
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dich, 1gG va IgM 14 hai loai ph bién nhat duoc tim thay trong huyét thanh ngui,
chiém lan luot 75-85% va 5-10% tong lwong lg trong huyét thanh [69]. Khang thé
dam nhiém mét hoac ca hai chire niang (1) kich hoat hé thong b sung, hd tro qua
trinh thue bao, ngin su gin két cua tac nhan gay bénh véi bé mat té bao va (2)

trung hoa tac nhan gay bénh [93].

Khéang thé trung hoa (NAb) 1a mot phan caa mién dich dic hiéu chdng lai vi
rat. Khang thé trung hoa bao vé té bao khoi vi rat 18y nhidm bang céch “khoa”
(trung hod) chtre ning sinh hoc cua vi rat, lién két véi cac cau tric bé mat (khang
nguyén) trén hat vi rdt va ngan vi rt tuong tac véi té bao chi. Qua trinh trung hoa

lam cho vi rat khéng con kha ning lay nhiém hoic gay bénh [66, 117].
1.3.2. Ho so khdng thé khang thé khang SARS-CoV-2

Ho so khang thé (antibody profile) khang SARS-CoV-2 cua ngudi nhiém vi
rat/tiém vac xin phong COVID-19 dugc xay dung tir dit liéu két qua cac ky thuat

xét nghiém huyét thanh hoc khéac nhau.

Truc khikhdi phattriguchirng | Sau khi khdi phat triu chimg

C Kha nang phat hién thap ):C Kha nang duong tinh PCR cao )( Kha niang am tinh PCR cao )
|

Phat hién khang thé )

7™\

Kh ning phit hiéntary_,>

v T T T T T T T
Tuan -2 Tuan -1 Tuan 1 Tuan 2 Tuan 3 Tuan 4 Tuan 5 Tuan 6

Kh&i phét triéu chirng

PCR mau dichti hau PCRmAu dichph&quan/dom  ======" Khang thé IgM
Phan lap vi rat tir duwdrng hé hdp PCRmi3uphin = eeeeea Khang thé IgG

Hinh 1. 8. Thoi gian dap wng khang thé sau nhiém SARS-CoV-2

(Nguén: https://jamanetwork.com/journals/jama/fullarticle/2765837)[177]
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Sau nhiém vi rut

Nhiéu két qua nghién ciru déu ¢ chung nhan dinh d6 1a nong do khang thé
IgM va 1gG khang SARS-CoV-2 déu tang dan sau nhiém vi rat; khang thé IgM va
IgG déu duoc phat hién sém sau khi khai phat bénh, song thoi diém c6 thé phét
hién duoc hai loai khang thé nay van chua duoc thong nhat cu thé & cac nghién
ctru [131, 167, 177].

Khang thé IgM c6 thé duoc phat hién sém nhét vao ngay thir 4 sau khoi bénh,
dat cao nhat trong khoang 2 ngay - 3 tuan va giam dan sau ba dén nim tuan sau
khi khoi phat triéu chirng tly thudc vao nhém bénh nhan [167, 177]. Khang thé
IgM dic hiéu SARS-CoV-2 dugc ghi nhan van ton tai trong huyét thanh sau 1
thang [214].

Khang thé IgG dic hiéu SARS-CoV-2 c¢6 thé xuat hién som nhat 1a 4 ngay
sau khoi bénh va dat nong do cao nhat vao khoang tuan thir ba dén tuan thir bay
sau khi khai phét triéu chimg, sau d6 6n dinh va thuong ton tai trong it nhat tam
tuan [167] [128] [224] [74].

Tuong tu nhu cac nghién ciru vé khang thé khang SARS-CoV-1 va MERS-
CoV da dugc cong bd, nong do IgM va IgG dic hiéu SARS-CoV-2 tuong quan
v6i mirc ¢ nghiém trong cua bénh, mac do khang thé cao hon & nhitng bénh nhan
nhiém SARS-CoV-2 ning hon [110, 128, 224].

Chuyén doi huyét thanh cua IgM va IgG xay ra vao khoang 12 ngay sau khi
khoi phat triéu chang va hau hét bénh nhan c6 hiéu gia trung hoa vao ngay 14-20.
Khéang thé trung hoa c6 twong quan thuan vai tudi tac, gigi tinh nam va mic do

nghiém trong cua bénh [79].

Mic COVID-19 kéo dai lién quan dén mic do phan tng yéu cua khang thé
chdng lai SARS-CoV-2, mic do nghiém trong cua bénh va giéi tinh nit [97].
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Sau tiém vic xin phong COVID-19

Khac véi qua trinh nhidm vi rat te nhién, dap tng khang thé cua co thé sau

tiém véc xin phong COVID-19 phu thudc vao nén tang san xuat mdi loai vac xin.

Mot sb két qua nghién ctru da chi ra rang, ddi véi vic xin san xuat trén nén
tang mRNA va vector vi rut khong sao chép (vic xin Pfizer/BioNTech va
Astrazeneca-AZ), khang thé IgG khang SARS-CoV-2 xuit hién ¢ 100% ngudi
tiém 1 mai vac xin sau 4-5 tuan va ti 1& ndy giam dan sau d6. Sau 3 tuan tiém mii
th 2, 100% nguoi tiém c6 khang thé 1gG va duoc ghi nhan van duy tri trong 16
tuan [143, 204].

Déi véi vac xin vi rat bat hoat, két qua nghién ciru tai Trung Quéc nam 2021
cho thay sau tiém 2 miii vac xin, khang thé 1gG khang SARS-CoV-2 dugc phat
hién & 74,2% - 85,7% nhiing ngudi khoé manh trén 18 tudi, nong do khang thé

phu thudc vao tudi va thoi diém lay mau xét nghiém [50, 60].

Khéang thé trung hoa vi rit duoc tao ra sau tiém cac loai vac xin néu trén co
kha ning trung hoa mot s6 bién thé vi rat nhu bién thé Alpha, Gamma, Delta,

Omicron véi ti 1& khac nhau, tuy thuoc vao loai bién thé vi rat [54, 108].

1.3.3. Vai tro caa khang nguyén protein S va protein N trong xét nghiém
khang thé khang SARS-CoV-2.

Phan 16n nguoi truong thanh da tig phoi nhiém vai cac bénh nhiém tring
c6 cian nguyén 1a vi rat corona luu hanh & ngudi bao gém: 229E, NL63
(Alphacoronavirus), OC42 va HKUL1 (Betacoronavirus), vi vay cac xét nghiém
huyét thanh hoc phét hién khang thé khang SARS-CoV-2 can dugc xem xét do

nhay va do dac hiéu ciia xét nghiém dé tranh két qua duong tinh gia [55].
Xét nghiém huyét thanh hec si dung protein S

Déi véi protein S, chi ghi nhan phan ¢ng chéo gita SARS-CoV-2 véi SARS-

CoV-1 va MERS-CoV, khong ghi nhan phan &rng chéo véi cac vi rat corona khac.
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Déi voi tiéu don vi S1, phan tng chéo chi xay ra gitta SARS-CoV-1 va SARS-
CoV-2, hién twong nay c6 thé 1a do mirc d6 twong dong di truyén cao giira SARS-
CoV-1va SARS-CoV-2. Tiéu don vi S2 dugc bao ton ¢ cac vi rdt corona nén phan
g chéo dugc quan sat thay chi véi protein S cia MERS-CoV chir khdng phai véi
tiéu don vi S1 [49, 133, 151]. Nhu vay, trong chan doan khang thé dic hiéu SARS-
CoV-2, xét nghiém mién dich dya trén tiéu don vi S1 cd thé dic hiéu hon toan bd

khang nguyén S.

Cac xét nghiém huyét thanh hoc duya trén ving RBD duoc cho 13 nhay hon
S0 Vi tiéu don vi S1 trong viéc xac dinh khang thé & bénh nhan COVID-19 nhe
[151]. Tuy nhién cé hién tuong phan ng chéo gitta RBD cta SARS-CoV-1 va
RBD cua SARS-CoV-2 [188]. Ving RBD ciing 1a muc tiéu caa nhiéu khang thé
trung hoa chéng lai SARS-CoV-1 [63]. Khang thé dic hiéu SARS-CoV-2 cd thé
phan &ng véi RBD ¢ muc d6 thap hon so véi protein S ¢6 chicu dai day du, véi s6

lwong ving sinh mién dich 16n hon [55, 133].
Xét nghiém huyét thanh hec si# dung protein N

Protein N cia SARS-CoV-1 va SARS-CoV-2 c¢d muc d6 twong dong cao
(90%) nén protein N ciia SARS-CoV-1 ciing dugc st dung dé phat hién cac khang
thé dic hiéu SARS-CoV-2. C4c xét nghiém dua trén N ndy duoc bao céo 1a c6 do
nhay cao hon cac xét nghiém dua trén tiéu don vi S1 [151]. Viéc str dung khang
nguyén SARS-CoV-1 dé chan doan nhiém SARS-CoV-2 c6 thé dang tin cay Vi
SARS-CoV-1 di khong luu hanh trong cong dong ngudi ké tir nam 2004 [49].
Khéang thé dac hiéu voi SARS-CoV-1 khdng thé phat hién duoc ¢ 91% mau huyét
thanh bénh nhén sau 6 nam [191].

Bénh vé duong ho hap 1a dau hiéu dic trung ctia nhiém vi rat corona (kich
hoat kha ning mién dich niém mac), Do d6 khang thé IgA c6 thé duoc dung dé
chan doan nhiém SARS-CoV-2. Tuy nhién, xét nghiém huyét thanh hoc dua trén
IgA dugc cho 1a kém dac hiéu hon xét nghiém dua trén IgG do phan ng chéo vai

huyét thanh tir bénh nhan bi nhiém cac loai vi rat corona khéc [55, 151].
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Két qua thu dugc tir xét nghiém huyét thanh hoc cé thé cung cap théng tin c6
gia tri gitp hd trg chan doan, diéu tri va ngan ngtra nhidm SARS-CoV-2. Thang
tin c6 duoc tir hd so khang thé khang SARS-CoV-2 cho thay bét ky truong hop
nghi ngd nao khdng thé phét hién dugc khang thé khang SARS-CoV-2 sau 20 ngay
khoi phat déu c6 thé 1a mot truong hop &m tinh, vi trong thoi gian nay xay ra
chuyén d6i huyét thanh cua ca IgM vac 1gG [128] [224].

1.4. VAC XIN PHONG COVID-19

Thoi diém dau thang 1/2020, viéc xac dinh duoc trinh ty gen day du cua cin
nguyén gay dich viém phdi & Vii Han, Trung Qudc di day nhanh qua trinh nghién
clru san xuat vic xin phong COVID-19 [139] [212]. Trong vong 11 thang, céc
cong ty duoc pham di nhanh chdng san xuat duoc vac xin COVID-19 dé dua vao
sir dung trén nguoi. Vac xin COVID-19 duoc cho 12 12 bién phap hiéu qua nhat dé

phong bénh ciing nhu kiém soét dich SARS-CoV-2 trén toan cau.
1.4.1. C4c nén tang san xudt vic xin SARS-CoV-2
a. Vidc xin song gidm dac luc

Pau tién, SARS-CoV-2 duoc thay d6i vé mat di truyén dé tao ra cac vi rat
khong c6 kha ning gay bénh nhung van sinh dap trng mién dich. Sau d6 vi rit duoc

nhan Ién trong té bao cam nhim, tinh sach dé tao vac xin.

Uu diém cua viéc sir dung cac vac xin SARS-CoV-2 séng giam doc luc bao
gom tinh hudng dich, kich thich té bao mién dich va niém mac manh mé& ma khong
can chat bo trg [94]. Tuy nhién, loai vac xin nay ¢6 mot sé nhuoc diém: (1) SARS-
CoV-2 da dwoc chimg minh 1a dugc bai tiét qua phan caa bénh nhan bi nhiém
bénh, do d6 dan dén kha ning 1ay truyén vi rdt sang nhitg ngudi chua dugc tiém
phong [78, 215]. (2) Viéc st dung vac xin SARS-CoV-2 séng giam doc luc ¢ thé
1am tdng nguy co tai t6 hop gitta chung vac xin va vi rat hoang dai dang luu hanh,

tao ra cac bién thé vi rat méi. (3) Quy trinh san xuat va bao ché yéu cau nhiéu nhan
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luc va kiém soat chat lwgng nghiém ngat, khién viéc san xuat vac xin quy mé 16n

tro nén cham chap trudce dai dich [94].
b. Vic xin bdt hogt

Hat vi rat duoc nhan 1én (sé lugng 16n) trong té bao cam nhiém (Vero E6),

dugc bat hoat vé mat hoa hoc va cudi ciing duoc bao ché bang mot chét bo tro.

Uu diém cua vic xin bat hoat 1a c6 d6 an toan cao. Tuy nhién, viéc san xuat
va bao ché loai vac xin nay hién dang phai d6i mat véi ba thach thic: (1) Nguy co
mat an toan sinh hoc khi tién hanh nudi cdy SARS-CoV-2 song dé cé duoc hiéu
gia cao. (2) Viéc bat hoat vi rit khdng hoan toan s& gay nguy co 1ay nhiém co so
san xuat, gay ra dich bénh va/hoic cac phan tng mién dich c6 hai. (3) Viéc san
xuat s6 lugng liéu Ion trong thoi gian ngan 1a mot thach thire, khién viéc tng pho

véi dai dich tro nén khong kip thoi [94].
c. Tiéu don vi protein

Toan bo hoic mot phan protein S (chang han nhu ving lién két véi thy thé -
RBD), duoc biéu hién trong té bao dong vat c6 vl hoic con tring va/hoac nam

men, duoc tinh ché va cudi cuing duoc tron vai chat bo tro [56, 77].

Vc xin tiéu don vi protein rat an toan khi tiém cho nguoi do khic phuc dugc
han ché cua nén tang vector vi r(t, vi rdt bat hoat [225]. Phan ang mién dich chu
yéu cua loai vac xin nay 1a mién dich thé dich, dugc tang cuong nho su két hop
Vé6i chét bo tro [94].

Tuy nhién, nén tang nay c6 mot sé han ché, dic biét ddi véi SARS-COV-2,
d6 1a protein S kho biéu hién, khién qua trinh san xuat tro thanh mot thach thuc
I6n. Diéu nay c6 thé duoc khic phuc bing cach chi biéu hién ving RBD trén
protein S, mic di phuong phap chua toi uvu vi RBD khéng mang tat ca cc epitope

cO trong protein S nguyén ven [118].
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d. Nén tang vector vi rat khong sao chép

Vi rat Adeno duoc bién d6i khién n6 tro nén vo hai va khéng c6 kha niang
sao chép; trinh tu DNA ma hod protein S cia SARS-CoV-2 duoc dua vao bo gen
vi rit adeno, tao thanh hat vi rit tai té hop. Khi duoc dwa vao co thé, vi rat adeno
s& dua trinh tw DNA ma hoa protein S vao nhan té bao chu. Protein S duoc tao ra
nhod b may phién ma va dich ma cua té bao chi.

Nén tang san xuat nay ¢ loi thé vi tinh kha thi caa quy trinh san xuat va cac
phan @ng mién dich bao géom ca mién dich thé dich va mién dich té bao ma khong
can su dung chét bé tro [118]. Viéc st dung vac xin ndy gap mot s6 han ché: (1)
Mién dich da ton tai tir trude d6i voi vac xin vector vi rat da sir dung s& khién vic
xin mai khdng mang lai hiéu qua cao [150]. (2) Gay tro ngai cho viéc sir dung
cac vic xin clng mot vector trong tuong lai. (3) Kha ning phan ang manh &
nguoi dugc tiém vac xin gay ra do st dung mot s vi rit vector; tuy nhién, diéu
nay c6 thé duoc giam thiéu bang cach str dung cac vecto lai [106]. (4) Co hoi tai

t6 hop vi rt trong qué trinh san xuat [94].
d. Vic xin DNA plasmid

Poan gen ma hoa protein S cua SARS-CoV-2 dugc nhan dong bang plasmid

DNA. Sau d6 plasmid duoc nhan Ién trong vi khuan va cubi cting dugc tinh ché.

Vic xin DNA plasmid ¢6 nhiéu wu diém nhu tinh huéng dich va kich thich
ca phan (g mién dich dich thé va té bao; quy trinh san xuét va xay dung quy mo
I6n don gian va linh hoat trong khoang thoi gian ngan, day 1a diéu kién 1y tuéng
dé mg pho nhanh chong trong dai dich, bao quan vac xin cudi cing o nhiét do
phong. Tuy nhién, c6 mot s6 nhuogc diém quan trong d6i véi loai vac xin nay: (1)
Kha nang mién dich & ngudi thap, doi hoi phai tiém nhiéu lidu vac xin dé dat duoc
hiéu qua bao vé téi vu. (2) Nguy co gy ung thu do kha ning tich hop trong nhiém
sac thé té bao [94].
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e. Vic xin mMRNA

Soi mRNA cua protein S cua SARS-CoV-2 dugc tong hop vé mat hda hoc

va duoc bao boc boi cac hat nano lipid dé dua vao té bao ngudi.

Loai vic-xin ndy c¢6 mot sé wu diém vi kich hoat ca mién dich thé dich va
mién dich té bao, ddng thoi c6 mic d6 an toan cao, khdng dan dén sy tich hop bo
gen cua con ngudi, khong c6 kha nang mién dich khang vector va khong co kha
nang lay nhiém vi rat. Tuy nhién, nén tang nay c6 mot sé han ché: (1) Yéu cau
nghiém ngat vé diéu kién bao quan (nhiét do thap). (2) Chi phi qué trinh san xuat
cao, khong 1y tudng cho cac nudc ¢ thu nhap thap [94]. (3) Chua xac dinh dugc
co ché chinh gay suy thoéi héa ly cua vic xin mRNA & dang cudi cung [82]. (4)
Nén tang nay tuong d6i mai va hién con thiéu kién thuc vé viéc mo rong quy md
cua n6 [118].

1.4.2. C4c logi vic xin phong COVID-19 dwec chdp thudn si dung

tai Viét Nam

Pén thoi diém ngay 2/12/2022, s6 vac xin phong COVID-19 dugc chap thuan
sir dung & tbi thiéu 1 qudc gia trén thé gisi 1a 50 loai vac xin [29]. Trong sé d6 ¢o
9 loai vic xin duoc Chinh phu Viét Nam phé duyét c6 diéu kién da duoc st dung
trong dai dich COVID-19 bao gém: ADZz1222, SPUTNIK V, BBIBP-Cor,
Comirnaty, SpikeVax, Janssen, Hayat-Vax, Abdala va Covaxin [12, 24].

Thong tin cua 9 loai VAc xin ndy vé nén tang phat trién vac xin, nha san xuat,
s6 qudc gia trén thé gioi chap thuan str dung, ngay duoc phé duyét sir dung & Viét
Nam ciing nhu huéng dan vé sé miii tiém va khoang cach giita cac mili tiém duoc

trinh bay trong bang 1.2.



Bang 1. 2. Danh séach 9 loai vic xin phong COVID-19 dwgc chap thuén sir dung ¢ Viét Nam
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Ngay dwoc phé

Ao Al ok S6 quéc gia trén thé gisi AR S6 miii e
STT Tén vac xin Nén tang vac xin | Nha san xuat [29] chép thuan sir dung [29] duyét ¢ Viét Nam [6] Ngay tiém [6]
[12, 23, 24]
1 ADZ1222 VeCtOSra‘é'Jﬁé;‘hong AstraZeneca, Anh 154 01/2/2021 2 Ngay 0 + 28
2 | spuTniky | Vectorvirutkhong | Vien nghien ciu 74 23/3/2021 2 Ngay 0 + 21
sao chép Gamaleya, Nga
3 | BBIBP-Corv Vi riit bét hoat S'”Ophgggé Trung 93 04/6/2021 2 | Ngayo0+21
4 Comirnaty MRNA Pfizer/BioNTech 149 12/6/2021 2 Ngay 0 + 21
5 SpikeVax MRNA Moderna 88 29/6/2021 2 Ngay 0 + 28
6 Janssen Vector vi rutkhong | 31650 & Johnson 113 15/7/2021 1.2 | Nedy 0hoac 0+
sao chép 56
g G42 Medications 5
7 Hayat-Vax Vi rut bat hoat Trading LLC, UAE 14 10/9/2021 2 Ngay 0 + 21
8 Abdala Tiéu don vi protein CIGB, Cuba 6 17/9/2021 3 Ngay 0+14+ 28
9 Covaxin Vi it bit hoat | Bharat Biotech, An 14 10/11/2021 2 | Ngay0+28

bo
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1.4.3. Tinh hinh tiém phong vdc xin COVID-19 ¢ Viét Nam giai
dogn 2021-2022

Thue hién chinh sach “zero covid” trong sudt nim 2020, Viét Nam da
thanh cdng trong viéc phong chdng dich COVID-19 bang céc bién phap quyét
liét nhu cach ly xa hoi (6 khu vue ¢6 dich), han ché cac hoat dong déng ngudi,
dirng cac dich vu khdng thiét yéu [26-28]. Sang nim 2021, tinh hinh dich
COVID-19 khdng nhitng khdng c6 dau hiéu suy giam ma con phuc tap ca o
trong nude cling nhu trén thé gisi, dac biét 1a sau khi dich bénh bung phét tai
Cong ty Bién tir Poyun (Hai Duong). Trude tinh hinh d6 Viét Nam di c6 nhiéu
bién phap chong dich, mot trong sé d6 1a tiém vac xin phong COVID-19 toan
qudc tir thang 7 nam 2021 [32, 42]. Tiém vac xin phong COVID-19 dugc coi
la chién lwgc hang dau trong nd lrc phong ngtra va kiém soat dai dich, 12 bién

phap cha dong, quyét dinh dé két thic dai dich.

Trén thé gidi, vic xin phong COVID-19 nhanh chdng duoc phat trién va
dua vao sir dung. Vac xin vi rat bat hoat BBIBP-CorV duoc chinh phu Trung
Quéc phé duyét vao ngay 24/06/2020, sau d6 cac loai vac xin dua trén nén
tang mMRNA ciing duoc phé duyét sa dung & mot s6 quéc gia khac nhau [162,
168].

Thoi diém dau nam 2021, sb lwong Vic xin chwa dap Gmg duoc nhu cau sir
dung, vic xin dugc ap dung tiém cho cac d6i twong vu tién theo hudng dan cua
Chinh Phu [41]. Cubi thang 2 nam 2021, 16 vic xin ADZ1222 dau tién da vé dén
Viét Nam va dugc uvu tién tiém cho ddi tuong wu tién & 3 dia phuwong Hai Duong,
Ha Noi va thanh phd H6 Chi Minh [156]. Sau do, tién d6 tiém vic xin dugc day

manh khi luong vé nhiéu hon.

Vao thang 7/2021, Viét Nam phat dong chién dich tiém vic xin phong
COVID-19 toan quéc cho moi nguoi dan véi muc tiéu téi thiéu 50% ngudi tir
18 tudi tro 1én duoc tiém vac xin trong nam 2021. Tinh dén cudi nim 2021,
téng s6 liéu vic xin COVID-19 di duoc tiép nhan 1a trén 150 triéu liéu cua 6
loai vic xin ADZ1222, Comirnaty, SpikeVax, BBIBP-CorV, Abdala va
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Sputnik V; trong d6 ADZ1222 va BBIBP-CorV chiém sb lugng lén véi hon
48 triéu lieu mdi loai [25]. S6 miii vic xin da tiém trén ca nude duoc ghi nhan
theo WHO dat xap xi 140 triéu liéu [157]. V&i két qua nay, chién lugc tiém
chung vic xin phong COVID-19 duoc danh gia da “vé dich sém”, 100% nguoi
tir 18 tudi tro 18n (khoang 75 triéu nguoi) da dugc tiém it nhat 1 lidu va 90%

ngudi trén 18 tudi tré 1én tiém du 2 mii vac xin phong COVID-19 [2].

Viét Nam ciing nhu nhiéu nudc khac trén thé giéi ghi nhan ti 18 khéng nho
treong hop tai nhiém SARS-CoV-2. Cuing véi su xut hién cua bién thé SARS-
CoV-2 mai ¢6 kha ning 1ay truyén nhanh va c6 kha nang trdn tranh hé mién
dich, Viét Nam tiép tuc trién khai tiém chang vic xin phong COVID-19 trong
nam 2022 cho d6i twong dudi 18 tudi va tiém licu bo sung (miii 3 va 4) cho
ngudi trén 18 tudi. Bén 31/8/2022, s6 lidu vic xin d3 tiém tai Viét Nam 1a hon
257 triéu liéu, trong d6 ti 18 tiém mili 3 cho nguoi tir 18 tudi tré 1én dat 76,2%,
miii 3 cho tré tir 12 dén dudi 18 tudi dat 52,8% va tiém mdii 1, mii 2 cho tré tir

5 dén dudi 12 tudi lan luot dat 83,5% va 54,7% [35].

1.5. KY THUAT XET NGHIEM HUYET THANH HQC PHAT HIEN
KHANG THE KHANG SARS-COV-2

Khi mot dich bénh xay ra, dac biét 1a cac bénh méi noi thi viéc xac dinh
cac ca bénh khong cd triéu chirng 1a mot thach thirc. Str dung xét nghiém huyét
thanh hoc dé phat hién cac truong hop nhiém bénh nhe / khdng triéu ching
g6p phan quan trong vao viéc xac dinh muc do lay lan dich bénh trong cong
dong [151].

Cac loai xét nghiém huyét thanh hoc da duoc phat trién dé phat hién khang
thé khang SARS-CoV-2: ki thuat mién dich dong chay (LFIA), mién dich hap
phu gan enzyme (ELISA), mién dich ho& phat quang (CLIA), trung hoa giam
dam hoali tir, trung hoa thay thé vi rat, ELISpot, dong chay té bao [152].

a. Ky thugt mién dich dong chay (Lateral flow immunoassays - LFIA)

LFIA 1a phuong phap dua trén sic ky mién dich nhanh, st dung khéang
nguyén SARS-CoV-2 gan vang. Thong thuong, mau thir nghiém chi 1a mot vai
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giot mau hoic mét luong huyét thanh / huyét twong rat nho. Khi mau duoc nho
vao khay thtr s& di chuyén vé phia dai khang nguyén cé dinh. Néu mau chta
khang thé dic hiéu SARS-CoV-2, khang thé s& lién két vai cac khang nguyén

tao thanh vach c6 thé nhin thiy dugc.

Uu diém cua LFIA Ia nhanh, (khoang15 phat) d& sir dung va khong can
thuc hién trong phong thi nghiém. LFIA c6 d6 dac hiéu la 99%, song ky thuat
nay c6 do nhay thap hon so véi ELISA va CLIA, dic biét 1a trong giai doan
bénh cép, d6 nhay khoang 80% - 89% [226]. K§ thuat LFIA duoc Gng dung dé
phét trién cac khay thir nhanh phat hién khang thé 1gA, 1gM, 1gG hoic khang
thé tong s6. Trong nghién ciu huyét thanh hoc, LFIA duoc sir dung két hop véi
mot / mot vai ky thuat khac nhu ELISA, CLIA hoac PRNT [131].

b. Ky thugt mién dich hdp phu gdn enzyme (Enzyme-linked

Immunosorbent assay - ELISA)

ELISA 1a mét k§ thuat sa dung giéng vi luong da pha khang nguyén
SARS-CoV-2. Sau khi thém mau, khang thé dic hiéu sé lién két véi cac khang
nguyén. Sau d6, thém cong hop c6 thé gan vai khang thé. Co chét phan tng Véi
cong hop sé& 1am thay d6i mau ciia né khi duoc thém vao phién. Su thay doi mau
sac cua co chat 1a két qua dinh tinh khang thé c6 trong mau. Hai loai khang

nguyén ciaa SARS-CoV-2 dugc ung dung trong ky thuat nay la protein S va N.

ELISA duoc str dung trong nhiéu nghién ciu huyét thanh hoc trén thé gioi
dé xac dinh tinh trang va mirc d6 khang thé cua bénh nhan COVID-19 hoic
ngudi sau tiém vac xin phong COVID-19 [97, 100, 112, 181, 216].

c. Ky thugt mién dich hod phat quang (Chemiluminescent

immunoassays - CLIA)

CLIA str dung sy phat quang hoa hoc dé dinh lugng muc d6 khang thé co
trong mau. Khang nguyén SARS-CoV-2 duoc két hop véi fluorescein
isothiocyanate va lién két vai hat tir tinh rat nho. Khang thé néu c6 trong mau
s& lién két véi cac khang nguyén va sau d6 duoc hinh anh héa bang phat quang

hoa hoc nho khéang thé phét hién. Uu diém cia CLIA 1a cudng d6 tin hiéu cao,
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it yéu t6 gay nhidu va hoa chat sir dung 6n dinh. CLIA va ELISA c6 thé &p dung

tu dong hoa dé nang cong suat xét nghiém.

Phan tich sb liéu tir 38 nghién cau huyét thanh hoc khac nhau trén thé gidi
cho thay k§ thuat ELISA va CLIA c6 dd dic hiéu khoang 99% va d6 nhay 90%
- 949% [226].

K§ thuat mién dich dong chay, mién dich hap phu gan enzyme va mién
dich hoa phat quang duoc &p dung rong réi trong cong dong dé giam sat dich t&
hoc hoic trong cac treong hop khong phét hién dwoc bang k§ thuat sinh hoc
phan ta.

Trong céac nghién ciu huyét thanh hoc, sir dung k¥ thuat CLIA khéng chi
xac dinh dugc tinh trang c6 khang thé ma con danh gia duoc nong do khang thé
khang SARS-CoV-2 [60, 108, 120, 129, 175]. ELISA va CLIA duoc st dung
dé danh gia dap ung khang thé sau nhiém SARS-CoV-2 va sau tiém vic xin
phong COVID-19 [50, 175].

d. Ky thugt trung hoa giam dam hogi tw (Plaque Reduction
Neutralization Tests - PRNT)

PRNT la ki thuat dé phét hién khang thé trung hoa khang vi rit SARS-
CoV-2. Mau huyét thanh / huyét tuong véi cac do pha loang khac nhau dugc o
Véi Vi rat song roi nho vao phién té bao cam nhiém voi vi rat. Phién té bao nay
dugc u ¢ diéu kién thich hop trong 5 ngay réi quan sat su hinh thanh ¢am hoai
tr bang cach nhudm té bao. Luong khang thé va kha niang trung hoa vi rit cua

khang thé ti 1&¢ nghich véi sé dam hoai tir duoc hinh thanh.

PRNT Ia tiéu chuan vang dé dinh lwong khang thé trung hoa vi rit, song

lai c6 nhuoc diém 1a y&u cau vé trang thiét bi phuc vu cho xét nghiém.

Bén canh viéc str dung PRNT dé xac dinh hiéu gia va ton luu khang thé
trung hoa SARS-CoV-2, k¥ thuat nay tim con dugc str dung véi muc dich
nghién ctiu hién tuong tron tranh mién dich cua bién thé SARS-CoV-2 [57, 72,
84, 176, 201].
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d. Ky thudt trung hoa thay thé vi rit (surrogate virus neutralization test
- SVNT)

K¥ thuat nay st dung RBD cua vi rat SARS-CoV-2, RBD duoc gin
¢ dinh vao phién vi luong, cong hop gan ACE-2 cia ngudi duoc dung dé
phét hién khang thé trung hoa c6 trong mau xét nghiém: truong hop co
khang thé trung hoa, cong hop gan ACE-2 s& khong thé gin vao RBD, do
d6 khong 1am bién ddi mau co chat; trong truong hop khdng c6 khang thé
trung hoa, cong hop gin ACE-2 s& gan vao RBD va lam d6i mau co chét

khi duoc thém vao.

Két qua cua ky thuat nay co do twong dong cao voi PRNT, song ki thuat
nay khong duoc coi 12 tiéu chuan vang dé phat hién khang nguyén trung hoa
SARS-CoV-2. C4c nghién ctu vé tinh sinh mién dich sau tiém vic xin phong
COVID-19 thuong st dung ky thuat SVNT [75].

e. ELISpot va dong chay té bao 14 hai ky thuat dé phat hién té bao
mién dich. ELISpot dugc dung dé x4c dinh céc té bao B dic hiéu khang
nguyén. ELISpot duoc str dung dé tim hiéu mac do duy tri theo thai gian
cuia cac té bao san xuat khang thé dic hiéu SARS-CoV-2 ¢ c4c bénh nhan
COVID-19 [219].
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CHUONG 2. PHUONG PHAP NGHIEN CUU

2.1. MUC TIEU 1: XAC PINH Ti LE KHANG THE KHANG SARS-
COV-2 O NGUOI NHIEM VA NGUOI TIEP XUC TAI MQT SO TINH
MIEN BAC VA MIEN TRUNG VIET NAM, 2020-2021.

2.1.1. Péi twong nghién crru

- Pbi twong nghién ctru: mau huyét thanh dwoc tach tir mau méu toan phan

thu thap tir di twong ldy mau trong quan thé nghién cau.
- Béi twong ldy mau trong quan thé nghién cau gom:

Nguwoi nhiém: 1a ngudi nhiém vi rat SARS-CoV-2 dugc khing dinh bang
ky thuat realtime RT-PCR.

Nguwoi tiép xac: 1a nhitng nguoi ¢6 tiép xtc / nghi co tiép xuc voi Nguoi
nhiém hodc 1a nguoi ¢6 nguy co lay nhiém cao véi vi rit SARS-CoV-2 va c6
két qua xét nghiém realtime RT-PCR am tinh. Déi tugng nay duoc giam sat chat

ché tai ndi cu tra / khu vuc cé dich hoac cac co so cach ly tap trung [16-18].
Nguoi tiép xuc bao gom 4 d6i tuong lay mau sau:

Nhan vién y té: nguoi lam cong viéc chiam soc, diéu tri ca bénh COVID-
19, nguoi lam viéc ¢ bénh vién / bo phan c6 ca bénh COVID-19 nhung khong

xac dinh dugc ngudn 1ay nhiém.

Bénh nhin & ngwoi nha bénh nhan: bénh nhan diéu tri noi tri ¢ cac khoa

/ b6 phan cé ca bénh COVID-19 va ngudi nha cham soc bénh nhan noi tru nay.

Ngudi cach ly: nguoi dan sinh sdng trong khu vuc dugc phong toa do ¢6
lién quan dén ca bénh COVID-19; nguoi tiép xlc voi ca bénh COVID-19 dang
& trong co s& cach ly tap trung, dudi sy quan ly caa chinh quyén dja phuong /

khu vuc.

Ngudi nhap canh: cdng dan Viét Nam tro vé tir ving dich COVID-19,
ngudi di trén cac chuyén bay c6 ca duong tinh SARS-CoV-2 duoc céch ly tap
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trung tai cac co sd cach ly tap trung, dudi su quan ly caa chinh quyén dia phuwong
/ khu vuyc.

2.1.2. Thei gian va dia diém nghién citu

- Thoi gian nghién ciu: tir thang 1/2020 dén thang 6/2022.

- Pja diém nghién ciru: Ha Noi, Vinh Phtic, Pa Nang, Hai Duong, Ha Nam.

- Thoi gian thu thap mau: tir thang 1/2020 dén thang 12/2021.
Bang 2. 1. Thoi gian, dia diém va ddi twong ldy miu.
Poi twong lay

Thoi gian Pia diém :
mau
BV Bénh nhiét doi trung wong co so o
1,cos62; Nguoi n’hlem
. Nguoi tiep xuc
BV Nhi Trung vong
HaNoi BV Bach Mai
T1-T4/2020 : -
TT giao duc Quoc phong,
Trudng Pai hoc Qudc gia Ha Noi
Vinh Phic Xa Son Loi Neudi nhicm
Nguol tiép xuc

BV: Pa Ning, C Pa Ning, Hoan My,
Chinh hinh & phuc hdi chiic niang
So'y té Pa Nang,
TT Kiém soat bénh tat Ba Nang,
TT y té: quan Ngii Hanh Son, quan
Hai Chéau

T7-T8/2020 PaNing Khu Cach ly Quan sy Quan khu V Nguoi tiép xuc
Khu vuc dan cu xung quanh 3 BV: ba
nang, C Pa Nang, Chinh hinh & Phuc
hoi chirc nang
Mot sé khu vue dan cu thudc Quan
Lién Chiéu, quan Ngii Hanh Son,
huyén Hoa Vang

T11/2020 PaNang BV Panang Nguoi nhiém
T3/2021 Hai Duong Cong ty Poyun — Chi Linh Ngudi nhiém
T10/2021 Hai Duong Cong ty Poyun — Chi Linh Ngudi tiép xic

T12/2021 Ha Nam  Thanh phé Pha Ly Ngudi nhiém
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BV: bénh vién TT: trung tdm

2.1.3. Cé mdu va phwong phdp chon méiu
2.1.3.1. Co' méu

Toan bé mau huyét thanh véi tong sé 11.969 mau, trong d6 mau thu thap

tir Ngeeoi nhiém 12 435 mau; mau thu thap tir Ngwoi tiép xuc 1a 11.534 mau.
2.1.3.2. Phwong phdp chon médu
a. MAu thu thap tir nhém Ngwéi nhiém:
- Phuong phap chon mau toan bo c6 chu dich:

e Mau huyét thanh caa Nguoi nhiém dang diéu tri trong co so y té ma
nghién ctru c6 thé tiép can dugc khi dich COVID-19 xuit hién ¢ Ha
Noi, Vinh Phiic (T1-T4/2020), Hai Duong (T3/2021).

e Mau huyét thanh cua Ngwoi nhiém trong vu dich COVID-19 ¢ Pa
Ning (nim 2020) va Ha Nam (nim 2021) va da khoi bénh ma nghién

ctru ¢d thé tiép can duoc.

- Tiéu chuan loai trir: mau khong cé thdng tin c& nhan (ho va tén, nim
sinh, dia chi), mau khong c6 thong tin vé két qua xét nghiém realtime RT-PCR
SARS-CoV-2, miu c6 hién tuong tan huyét, miu c6 thé tich nhé hon 500ul;

Véi Nguoi nhiém tiém vic xin, c6 thém tiéu chuan loai trir 12 d6i tuong
ldy mau tiém vac xin phong COVID-19 truéc khi nhidém vi rat; tiém 2 mili vac
xin khéng cuing loai vac xin.

b. M&u thu thap tir nhém ngudi Ngwoi tiép xuc:

- Phuong phap chon mau toan b, ¢ chu dich:

e Toan bo mau huyét thanh cua Nguwoi tiép xic ma nghién ctiu co thé
tiép can duoc khi dich COVID-19 xut hién & Ha Noi, Vinh Phiic (T1-
T4/2020); vu dich COVID-19 tai Hai Duong vao T3/2021.

e Toan bd miu huyét thanh cua Nguwoi tiép xUc tai tat ca cac dia diém

nghi ngo c6 ca bénh COVID-19, khu vuc sinh séng cua ca bénh
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COVID-19, tit ca cac dja diém trong lich sir di chuyén cua ca bénh
COVID-19 trong dich COVID-19 xay ra tai Ba Nang T7-T8/2020. Cac
dia diém Iy mau bao gém: co s&'y té va khu vuc déan cu trén dia ban
thanh phé Ba Nang.

- Tiéu chuan loai trir: mau khong c6 théng tin ca nhan (ho va tén, nam sinh,
dia chi), mau c6 hién tuong tan huyét, mau co thé tich nhé hon 500ul;

Véi Ngwoi tiép xdc co tiém vac xin, ¢ thém tiéu chuan loai trir 1a mau
khong cé thdng tin vé tién sir tiém véc xin COVID-19 (ngay tiém, loai vic xin);
tiém 2 miii vac xin khéng cing loai vic xin.

2.1.4. Bién sé, chi sé nghién ciru

a. Bién sb: tén bién sd va phan loai bién s ciia nghién ciru dugc trinh bay
trong bang 2.2 [38].

Bang 2. 2. Bién s6 va phan loai bién sé cia muc tiéu 1

Tén bién Phan loai

Bién dinh lwong

Tién st tiém vac xin COVID-19 Bién thir hang
Chua tiém
Tiém 1 mii
Tiém 2 mii

Loai vac xin Bién danh muc

ADZ1222 (AstraZeneca)
Comirnaty (Pfizer)
SpikeVax (Moderna)
BBIBP-CorV (Sinopharm)

Péi tuong lay mau cua Ngudi tiép xtc Bién danh muc
Nhan vién y té
Bénh nhan va nguoi nha bénh
nhan
Nguai cach ly
Ngudoi nhap canh

Thoi diém thu thap mau Bién thir hang
0-10 ngay
11-30 ngay
1-4 thang
7-8 thang

Tinh trang mau c6 khang thé khang protein N Bién nhi phan
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Duong tinh
Am tinh

Tinh trang mau c6 khang thé khang protein S Bién nhij phan
Duong tinh
Am tinh

Bién dinh hrong

Gia trj OD trung binh cia mau duong tinh ELISA  Bién lién tuc

b. Chi s6:
- Ti 16 mau c6 khang thé khang protein N.
- Ti 16 mau c6 khang thé khéang protein S.
- Ti 1é mau c6 khang thé theo thoi diém lay mau.

- Ti 16 mau c6 khang thé theo ddi trong ldy mau cua Nguwoi tiép xuc.

2.2. MUC TIEU 2: XAC PINH KHANG THE TRUNG HOA SARS-
COV-2 O NGUOI NHIEM VA NGUOI TIEP XUC CHUA TIEM VAC
XIN PHONG COVID-19 TAI PIA BAN NGHIEN CUU.

2.2.1. Péi twrong nghién ciru

Mau huyét thanh dugc thu thap tir Newoi nhiém va Newoi tiép xtc chua tiém
vac xin phong COVID-19 giai doan tir thang 1/2020 dén 3/2021 ctua muyc tiéu 1.

2.2.2. Cé Méu va phwong phdp chon méu

a. Mau thu thap cia nhém Ngwoi nhiém:

- C& mau: 52 mau, thu thap tai Ha Noi, Vinh Phuc, Pa Nang, Hai Duong.

- Sir dung phuong phap chon mau toan bo ¢6 chu dich: lya chon toan bo
mau huyét thanh c6 két qua xét nghiém duong tinh ELISA phat hién khang
thé khang protein N (két qua thu dwoc tir muyc tiéu 1).

- Tiéu chuan loai trir: mau c6 thé tich nho hon 500ul.
b. Mau thu thap cta nhom ngudi Newoi tiép xdc:

- C& mau: 86 mau, tai 2 dia diém Ha Noi, Pa Nang.
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- Str dung phuong phap chon mau toan bo ¢ chu dich: lra chon mau huyét
thanh c6 két qua xét nghiém duong tinh ELISA phat hién khang thé khang

protein N (két qua thu duoc tir muc tiéu 1).

- Tiéu chuan loai trir: mau c6 thé tich nho hon 500ul.

2.2.3. Bién sé, chi sé nghién ciru

a. Bién sb: tén bién sé va phan loai bién sb cua nghién ciru dugc trinh bay
trong bang 2.3 [38].

Bang 2. 3. Bién s6 va phan loai bién sé ciia muc tiéu 2

Tén bién Phan loai

Bién dinh lwong

Thoi diém thu thap mau Bién thir hang
0-10 ngay
11-30 ngay
1-4 thang
7-8 thang

Tinh trang mau c6 khéng thé trung hoa Bién nhij phan
Duong tinh
Am tinh

Sy khéc biét vé hiéu gia khang thé trung hoa Bién nhi phan
Co khac biét
Khéng khac biét

Bién dinh luong

Giatri OD (ELISA) Bién lién tuc
Hiéu gia khang thé trung hoa Bién roi rac
b. Chi sb:

- Ti 18 c6 khang thé trung hoa

- Pinh luong hiéu gia khang thé trung hoa

- Méi lién quan giira gi tri OD (ELISA) va két qua xét nghiém PRNTso.
- Ti 16 mau c6 khang thé trung hoa theo thoi diém lay mau.

- Tuong tac cuia khang thé trung hoa SARS-CoV-2 véi cac bién thé vi rit SARS-
CoV-2.
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2.3. QUY TRINH THU THAP DU LIEU

2.3.1. So dé nghién ciru

So db thuc hién cac quy trinh xét nghiém duoc tom tit trong hinh 2.1.

2.3.2. Quy trinh thu thdp théng tin cia déi tweng ldy madu

Mau méu toan phan va thong tin caa déi twong ldy mau vé tién st nhidm
SARS-CoV-2 va tién sir tiém vic xin phong COVID-19 duoc thu thap bai nhan
vién cia cac co so y té (Bénh vién diéu tri bénh nhan COVID-19, Trung tam
Kiém soét bénh tat tinh / thanh phé, Trung tdm y té quan/huyén) sau d6 duoc

chuyén vé Vién Vé sinh dich té Trung uong.

Quaé trinh tch huyét thanh dwoc thyc hién tai Trung tam y té quan/ huyén,
Trung tdm Kiém soét bénh tat tinh / thanh phé hoac tai Vién Vé sinh dich t&
Trung wong.

Xét nghiém ELISA duoc thuc hién tai Vién Vé sinh dich té Trung uong
va Trung tam kiém soat bénh tat Pa Nang (mau ngudi tiép xuc thu thap tai Pa

Nang). Xét nghiém PRNTso dugc thyuc hién tai Vién Vé sinh dich té Trung wong.



Vu dich COVID-19
Dia diém, thoi gian

lay mdu

Déi twgng liy mdu,
80 lwong mau

Ky thudt xét nghiém
(50 mau thwe hién)

Ky thudt xét nghiém
(50 mau thwe hién)

Ha Noi, Vinh Phic (T1-T4)
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Pa Nang (T7-T8)

Hai Dwong (T1-T3)

Ha Nam (tir T9)

Niam 2020 Niam 2021
Ha Nbi, Vinh Phiic | | Pa Ning | ‘ Pa Nang ‘ ‘ Hai Dwong | | Hai Dwong | ‘ Ha Nam
T2-T4 T7-T8 T10-T11 T3 T10 TI2

Nguoi nl;it"em: 53
Nguwoi tiep xac: 941

Ngwoi n];igm: 14
Ngwoi tiep xie: 0

Nguwoi nl;igm: 0
Nguwoi tiep xuc: 9.936

| JA/
v

Nguwoi nl;iém: 20
Ngwoi tiep xuc: 0

Ngudi nhiém: 35 + 149%
Ngwoi tiep xic: 657%

\ J

Nguwoi nhiém: 164
Nguwoi tiep xac: 0

v

ELISA phat hién khang thé khang protein N

(Ngudi nhidm: 87
Nguot tiép xuc: 10.877)

ELISA phat hién khang thé khang protein N
(Ngudi nhidm: 199 + 149%
Nguot tiép xtic: 657%)

Muc tiéu 1

l

ELISA phat hién khang thé khang protein S
(Ngudi nhidm: 199 + 149*
Nguoi tiep xuc: 657%)

Muc tiéu 2

PRNTS0 (vi rat Vi Han)

PRNTS0
(Ngudi nhiém: 52

Ngudi tiép xtc: 86) (Ngudi nhidm: 20)

(vi rat Vii Han, bién thé Alpha, bién thé Beta)

*: méu thu thip tiv doi twong di tiém vic xin phong COVID-19

Hinh 2. 1. So @6 nghién ciu
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2.3.3. Cac quy trinh xét nghiém
2.3.3.1. Lay mdu méau va tach huyét thanh

- Mau méu duoc lay boi cac nhan vién y té cua cac co so'y té theo huéng dan
cua Bo Y té [40].

- Mau méu sau khi thu thap s& duoc tach huyét thanh theo “Quy trinh thu
mau mau va tach huyét thanh / huyét twong”, khoa Vi rat, Vién Vé sinh dich t&
Trung wong, ban hanh ngay 08/08/2016.

2.3.3.2. Ky thudt ELISA phat hién khang thé 1gG khang protein N cia
SARS-CoV-2

(Thuc hién theo quy trinh “K§j thudt xdc dinh khang thé 1gM/IgG khang
SARS-CoV-2 bang phirong phdp ELISA”, khoa Vi rt, Vién Vé sinh dich té Trung
wong, ban hanh ngay 26/06/2020).

a. Nguyén ly

Protein tai to hop N (chiéu dai day du (full length)) cua SARS-CoV-2 dugc
gan trén bé mat cac giéng caa phién nhua vi luong 96 giéng (phién khang
nguyén). Mau huyét thanh dwoc u véi protein N (khang nguyén) cua SARS-
CoV-2 bang cach nhé mau huyét thanh vao giéng cua phién khang nguyén theo
so d6 phan @ng. Sau thoi gian u khang nguyén — huyét thanh, phién khang
nguyén dugc u voi cong hop — HPR (c6 gan enzyme). Néu trong mau huyét
thanh c6 khang thé (IgG) khang protein N thi s& tao thanh phic hop khéang
nguyén — 1gG khang protein N - cong hop. Khi b sung co chit vao phién khang
nguyén, néu trong mau huyét thanh cé 1gG khang protein N cua SARS-CoV-2
thi enzyme s& bién ddi co chat. Nguoc lai, néu trong mau huyét thanh khéng c6
IgG khang protein N caa SARS-CoV-2 thi co chat s& ko bi bién d6i. Sau khi
nho dung dich dirng phan ng, su thay doi ciia co chat duoc do bang may do
mat d6 quang hoc (OD) — may doc ELISA.

b. Hoa chat, sinh pham
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- Tén sinh pham: B6 trang thiét bi y té chan doan in vitro phat hién khang thé
IgG khéng vi rat SARS-CoV-2, ma s6 IVD.CoV-2 IgG.

- Tén cong ty san xuat: Trung tdm nghién ctru san xuat vac xin va sinh pham
y t& (POLYVAC), Viét Nam.

- S6 dang ki: TTB-TT-03-20 do Bo Y té cap ngay 16/6/2020 [36].

Thanh phan bé sinh pham gom:

(1) Phién nhya vi luong 96 giéng (6) Chung am

(2) Dung dich PBS 20x (7) Cong hop 1gG

(3) Tween 20 Co chat A

(#) Skim milk (9) Co chat B

(5) Chimng duong Dung dich dirng phan @ng

P

R —

o Thenc TET 0 el oo

LA T Y T

Hinh 2. 2. Bd sinh pham 1VD.CoV-2 1gG
¢. Yéu cau vé an toan sinh hoc
Xét nghiém duoc thuc hién trong phong an toan sinh hoc cap do 2.

d. TOm tit cac buéc tién hanh xét nghiém:
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Chudn bj céc chdt phan #ng

Cac chat can cho phan tmg nhu dung dich pha lodng, dung dich rira, ... duoc

chuan bi theo hudng dan cua nha san xuat.
Chudn bi mdu

Pha lodng chting duong, chang &m (1:10) va mau huyét thanh (1:1000) theo

huéng dan cua nha san xuét.

Quy trinh xét nghiém

Budc 1: nho huyét thanh

Budéc 2: nho cong hop

Budc 3: nho co chit

Budéc 4: dirng phan ung

Budce 5: doc két qua

e. Nhan dinh két qua

Xét nghiém dwge danh gid la dat néu:
- Gia tri OD cua chuang &m va blank < 0,2
- Gia tri OD cua ching duong > 0,5

Panh gid két qua mau huyét thanh:

Gia tri OD Danh gia két qua
OD>0,2 Duong tinh
0D <0,18 Am tinh

T 0,18 dén 0,2 Thuc hién lai

Duong tinh: c6 khang thé 1gG khang SARS-CoV-2.
Am tinh: khong phat hién duoc khang thé 1gG khang SARS-CoV-2.

Thuc hién lai: thuc hién lai xét nghiém (m&i mau lam 2 giéng), tir d6 dua ra

nhan dinh két qua cudi cing cho mau. Gié tri OD cua mau duoc tinh 12 gi4 tri OD
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trung binh cua 2 giéng khi thuc hién lai xét nghiém, gié tri OD cua 2 giéng nay c6
hé sb bién thién (CV) < 10%.

2.3.3.3. Ky thugt ELISA phét hign khang thé khang protein S ciia SARS-CoV-2

(Thuc hién theo “Quy trinh ELISA phat hién khang thé tong sé khang vi rit
SARS-CoV-2 (protein S) 7, khoa Vi rat, Vién Vé sinh dich té Trung wong, ban hanh
ngay 26/06/2021).

a. Nguyén ly

Protein S tai t6 hop (ving RBD) ciia SARS-CoV-2 dugc gan trén bé mat cac
giéng cua phién nhua vi luong 96 giéng (phién khang nguyén). Mau huyét thanh
duoc u véi protein S (khang nguyén) cua SARS-CoV-2 bang cach nho mau huyét
thanh vao giéng cua phién khang nguyén theo so d6 phan ung. Sau thoi gian 1
khang nguyén — huyét thanh, phién khang nguyén duoc 1 véi cong hop— HPR (c6
gan enzyme). Néu trong mau huyét thanh c6 khang thé (lg tong sb) khang protein
S thi s& tao thanh phic hop khang nguyén — khang thé khang protein S - cong hop.
Khi bd sung co chét vao phién khang nguyén, néu trong mau huyét thanh c6 khang
thé khang protein S cia SARS-CoV-2 thi enzyme s& bién doi co chat. Nguoc lai,
néu trong mau huyét thanh khdng c6 khang thé khang protein S caa SARS-CoV-2
thi co chat s& ko bi bién di. Sau khi nho dung dich dirng phan @ng, su thay doi
ctia co chat duoc do biang may do mat do quang hoc (OD) — may doc ELISA.

b. Hoa chat, sinh pham

- Tén sinh pham: Wantai SARS-CoV-2 Ab ELISA, ma s6 WS-1096 (sinh
pham IVD).

- Tén cong ty san xuat: WANTAI Biopharm, Trung Qudc.

- B6 sinh pham Wantai SARS-CoV-2 Ab ELISA dugc ding dé phét hién
khang thé tong sé (IgA/IlgM/1gG) khéng vi rat SARS-CoV-2; bo sinh pham nay
nam trong danh muc sinh pham chan doan SARS-CoV-2 do WHO khuyén céo.

Thanh phan bo sinh pham gom:
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(1) Phién nhya vi lugng 96 giéng (5) Dung dich co chat B

(2) Dung dich dém riza 20x (6) Chitng am

(3) Dung dich cong hop (7) Ching duong

(4) Dung dich co chit A Dung dich dirng phan tng

ELISA

‘ : "
WANTAI SARS.Cov.2 A U

Barum o

-
N

NS Cova Ab ELISA.
\
3 20210501 g
2022-05-03

Hinh 2. 3. B sinh pham Wantai SARS-CoV-2 Ab ELISA
c. Yéu céu vé an toan sinh hoc
Xét nghiém duoc thyc hién trong phong an toan sinh hoc cap do 2.
d. Tom tit cac buéc tién hanh xét nghiém:
Budc 1: chuan bi. Panh dau cac giéng chiang am, chimg duong, blank trén
phién khang nguyeén.
Buéc 2: nhd cac mau chitng va mau huyét thanh
Budc 3: Nho dung dich cong hop
Buéc 4: nho dung dich co chat A, co chit B
Budc 5: nho dung dich dirng phan tng

Buéc 6: doc két qua

e. Nhan dinh két qua
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Xét nghiém dueoc ddanh gid la dat néu:
- Gia tri OD cua blank < 0,080

- Gia tri OD cua chirng duwong > 0,190
- Gia tri OD cua chirng am < 0,100
Tinh gié tri nguong (cut-off):

Gia tri ngudng (C.0) = Nc + 0.16

Nc: gia tri OD trung binh cua 3 giéng chitng &m. Néu Nc <0,03 thi Iy gia tri

Nc 14 0,03.

Panh gid két qua mau huyét thanh:

Két qua ELISA ctia miu dugc danh gia dya trénti 16 A / C.O. Trong d6 A 1a

gia tri OD ctia mau huyét thanh, C.O la gia tri nguang.

Gia tri A/IC.O Panh gia két qua mau
<1 Am tinh
>1 Duong tinh

Mau c6 gia tri A/C.O tir 0,9 dén 1,1 duoc thuc hién lai xét nghiém (mdi mau

lam 2 giéng) dé dua ra danh gia két qua mau cudi cung.

Panh gia két qua mau cua lan thuc hién lai xét nghiém nhu sau:

Két qua xét nghiém cua 2 giéng phan tng | Panh gia két qua mau
Duong tinh Duong tinh

Duong tinh

Duong tinh Duong tinh

Am tinh

Am tinh (A/C.0 <0,9) Am tinh

Am tinh (A/C.0O <0,9)

Am tinh (A/C.0 >0,9) Chua xac dinh

Am tinh (A/C.0 >0,9)
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2.3.3.4. Ky thudt tao dam hoai tir (Plaque assay)

(Thuec hi¢n theo quy trinh “Ky thudt xdac dinh hi¢u gid SARS-CoV-2”, khoa
Vi rut, Vién Vé sinh dich té Trung wong, ban hanh ngay 30/03/2020).

a. Nguyén ly

Vi rit SARS-CoV-2 duoc u véi té bao trong phién nhua 24 giéng & cac ndng
d6 pha lodng khac nhau (pha lodng bac 10) dé vi rat xam nhap vao té bao. Sau d6
méi truong duy tri té bao c6 chira thach MC (methylcellulose) duoc nhoé vao mdi
giéng té bao dé duy tri mot 16p té bao. Phién té bao — vi rat duoc u & 37°C trong
khoang 4 — 5 ngay dé vi rat nhan Ién, giai phong céc hat vi rit méi va xam nhap té
bao 1an can. Qua trinh nay lam ly giai té bao, tao thanh cac dam hoai tir (plaque)
va c0 thé quan sat dugc bang mat thuong sau khi nhuém té bao bang dung dich

tim tinh thé. Dua trén sb luong dam hoai tir dé xac dinh hiéu gia vi rat.
b. Hoa chat, sinh pham

- Moi truong nudi ciy té bao; Moéi truong pha lodng; Moéi truong duy tri té

bao chura thach;
- Dung dich tach té bao (trypsin-EDTA);
- Dung dich ¢4 dinh té bao (Formaldehyde) ;
- Dung dich nhuom té bao (tim tinh thé);
c. Nguyén vat liéu, trang thiét bi va yéu cau sinh hec
- Phién nhya 24 giéng nudi té bao
- Té bao Vero-E6 ¢ ngudn gbc tir Vién cac bénh truyén nhiém qudc gia Nhat Ban.

- Chuing phan 1ap vi rat SARS-CoV-2 di dugc giai trinh gen dé xac dinh bién

thé vi rut, do phong thi nghiém Cam, Vién Vé sinh dich té Trung tdm cung cap.
- Phong an toan sinh hoc cap do 2 va cap d6 3.
d. Tém tit cac buéc thuc hién

Chuén bi phién té bao
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(Thuc hién tai phong thi nghiém an toan sinh hoc cap 2)

Té bao Vero-E6 sau khi duoc nudi trong cac chai nhya 75cm? tir 2 — 3 ngay
s& duoc tach roi va chuyén vao phién nhua 24 giéng dé tao thanh 1 16p trén bé mat

giéng trong phién nhya 24 giéng sau 1- 2 ngay nudi.
Gay nhiém vi rat vao té bao
(Thuc hién tai phong thi nghiém an toan sinh hoc cap 3)
M4i chuing vi rit can xde dinh hiéu gia sé dueoc thuc hién trén 1 phién té bao 24 giéng.

- Pha lodng vi rdt theo cac nong do tir 107 dén 10°° trong mai truong pha

lodng vi rat.

- Nho vi rit & mdi ndng d6 di pha lodng vao giéng té bao (theo cot doc) cua

phién 24 giéng.
- U phién ¢ 37°C trong vong 1 gio.
- Rura phién bang moéi truong pha lodng.
- Thém moi trudng duy tri té bao chira MC vao mai giéng.
- U phién ¢ 37°C, 5% CO; trong 4 — 5 ngay.
Quan sat cac dam hoai ti:
- Kiém tra sw xuat hién ctia cac dam hoai tir duéi kinh hién vi.
- C6 dinh phién té bao bang dung dich formaldehyde.
- Nhuom té bao bang dung dich tim tinh thé.

- Quan sat bang mat dé dém s6 dam hoai tir (plaque) trong mdi giéng (budc

nay thuc hién tai phong thi nghiém an toan sinh hoc cap 2).
Tinh hiéu gia vi rut:
Hiéu gia vi rat (PFU/mI) = Trung binh s6 khuan lac/(D x V)

D: nong d6 pha lodng vi rat; V: thé tich vi rat nho vao giéng té bao (ml).
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Vi du: trung binh c6 5 dam hoai tr & ndng d6 pha lodng vi rit 103, thé tich vi rat
nho vao giéng 1a 0,1ml, thi hiéu gia vi rat 1a 5/(10° x 0,1) = 5x104,

Hinh 2.4 13 so d6 b tri thuc, hién k¥ thuat tao dam hoai tir dé xac dinh hiéu
gia chung vi rat. Mdi chung vi rat duoc thuc hién trén mot phién té bao 24 giéng;
vi rat duoc pha lodng cac nong do tir 10 dén 10°° twong ng véi cot 1 dén 5. Cot
6 1a chirng té bao (CC).

101 102 102 10* 10° CC
1 2 3 4 5 6

Hinh 2. 4. So d6 bé tri thuc hién ky thuat tao dam hoai tir

2.3.3.5. Ky thugdt trung hoa gidm dam hoai tir (PRNTSs0)

(Thuc hién theo quy trinh “Ky thudt trung hoa giam dam hogi tu SARS-CoV-
2 (PRNT)”, khoa Vi rit, Vién Vé sinh dich té Trung wong, ban hanh ngay
30/03/2020).

a. Nguyén ly

Mau huyét thanh dugc pha lodng bac 2 thanh cac nong do khac nhau. Huyét
thanh d3 pha loang dwoc u voi vi rit SARS-CoV-2 & 37°C trong 1 gid tao diéu
kién cho khang thé trung hoa (néu co) trong huyét thanh trung hoa vi rit. Sau thoi

gian u, hdn dich vi rat — huyét thanh duoc u véi té bao cam nhiém Vero — E6 ¢ pha
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sinh truéng. Luong vi rat khdng bi trung hod bai khang thé trong hén dich vi rat —
huyét thanh s& gay nhiém té bao va tao ra cac dam hoai ttr (plaque). Dya trén sb

luong dam hoai tir dé xac dinh hiéu gia khang thé trung hoa caa mau huyét thanh.

Chuing vi rit phdi diroc xdc dinh hidu gia bang ki thudt tao dam hoai tir truéc
khi stz dung trong ky thugt PRNT.

b. Hoa chét, sinh pham

- Moi truong nudi ciy té bao; Moéi truong pha lodng; Moéi truong duy tri té

bao chura thach;
- Dung dich tach té bao (trypsin-EDTA);
- Dung dich ¢ dinh té bao (Formaldehyde);
- Dung dich nhudm té bao (tim tinh thé);
c. Nguyén vat liéu, trang thiét bi va yéu cau sinh hec
- Phién nhua 24 giéng nudi té bao

- Té bao Vero-E6 c6 ngudn goc tir Vién céc bénh truyén nhidm quéc gia
Nhat Ban.

- Chung phan Iap vi rat SARS-CoV-2 da duoc xac dinh hiéu gia vi rat bang
k¥ thuat tao dam hoali tir (plaque assay).

- Mau huyét thanh (thé tich mau t6i thiéu 300ul)
- Phong thi nghiém an toan sinh hoc cap 2 va cap 3
d. Tém tit cac buéc thuc hién

Chuing vi rat sir dung trong ky thudt ndy can dam bdo vé hiéu gia vi rat. Hiéu

gia vi rut duoc xac dinh thong qua ky thugt giam dam hoai tue.
Chuén bi phién té bao

(Thuc hién tai phong thi nghiém an toan sinh hoc cap 2)
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Té bao Vero-E6 sau khi duoc nudi trong cac chai nhya 75cm? tir 2 — 3 ngay
s& duoc tach roi va chuyén vao phién nhua 24 giéng dé tao thanh 1 16p trén bé mat

giéng trong phién nhya 24 giéng sau 1- 2 ngay nudi.
Chuan bj huyét thanh
(Thuc hién tai phong thi nghiém an toan sinh hoc cap 2)
- Bat hoat huyét thanh ¢ 56°C.
- Pha lodng huyét thanh bac 2, bat dau tir ndng do 1:10 dén 1:160.
Chuén bi hdn hep khang thé - vi rat
(Thuc hién tai phong thi nghiém an toan sinh hoc cap 3)

- Tur hiéu gia vi rat da c6, pha lodng vi rat bang méi trudng pha lodng dé c6

nong do 1x10° PFU/mL.

- Nho vi rat d pha lodng vao mdi dng huyét thanh (twong dwong mdi nong

do khac nhau).
- U hdn hop huyét thanh - vi rat & 37°C trong 30 phut.
Gay nhiém :
- Nho hdn hop huyét thanh - vi rat (100ul) vao mdi giéng té bao.
- U phién & 37°C, 5% CO; trong 1 gio.
- Rura phién bang moéi trudng pha loang.
- Thém méi trudng duy tri té bao chira MC vao mdi giéng.
- U phién ¢ 37°C, 5% CO; trong 4 — 5 ngay.
Quan sat cac dam hoai ti:
- Kiém tra su xuat hién cta cac dam hoai tir dudi kinh hién vi.
- C6 dinh phién té bao bang dung dich formaldehyde.

- Nhuom té bao bang dung dich tim tinh thé.
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- Quan sat bang mit dé dém s6 dam hoai tir (plaque) trong mdi giéng (budc

nay thyc hién tai phong thi nghiém an toan sinh hoc cap 2).
Xac dinh gia tri PRNT5so:

Hiéu gi4 khang thé trung hoa dugc xac dinh 1a d6 pha lodng huyét thanh cao
nhat ma tai d6 sd lugng dam hoai tir giam it nhat 50% so véi giéng chang vi rdt.
Néu khong c6 hién tuong giam dam hoai tir hodc s6 lugng cac dam hoai tir qua I6n
thi ti I€ giam dam hoai tur 1a 0%.

MAu huyét thanh dugc bé tri trén phién té bao 24 giéng nhu trong hinh
2.5. Huyét thanh dwoc pha lodng tir 1:10 dén 1:160 twong (ng V&i cac cot tur
1 @én 5, cot 6 1a chung vi rat (VC). Mai phién té bao thuc hién PRNTso cho 2
mau huyét thanh. Két qua PRNTso c6 két qua hiéu gia khang thé trung hoa tur
20 dén >=320.

1:10 1:20 1:40 1:80 1:160 VC
1 2 3 4 5 6 |

1000000
Miu HT2

Hinh 2. 5. So @6 bé tri thuc hién ky thuat PRNTso

2.3.4. Phan tich sé ligu

Str dung phan mém SPSS phién ban 20.0 dé tinh toan cac gia tri s6 trung
binh, khoang tin cay 95%, kiém dinh Chi-binh phuong, One-way ANOVA.

Gid tri p < 0,05 dugc coi 1a co y nghia thong ké.
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2.4. PAO PUC TRONG NGHIEN CUU

- MAau thu thap thang 1-4/2020 tai Ha Noi, Vinh Phuc duoc chap thuan boi
Hoi dong dao dirc trong nghién ciru Y sinh hoc cua Vién Pasteur thanh phd HO Chi
Minh (mé s6 03/CN_HDDD ngay 21/02/2020).

- MAu thu thap tai Pa Ning thang 7-8/2020 va thang 11/2020 dugc chap
thuan boi Hoi dong dao dac trong nghién ciru Y sinh hoc cua Vién Vé sinh dich té
Trung wong (s6 HDPD — 16/2020).

- MAu thu thap tai Hai Duong va Ha Nam trong nam 2021 dugc chap thuan
boi Hoi dong dao dirc trong nghién cau Y sinh hoc cua Vién Vé sinh dich té Trung
wong (s6 HDDD — 20/2021).

- S liéu va thong tin nghién ctiru dugc bao mat va luu trir trong ta c6 khoa.
Co s¢ dit liéu s& dugc nhap va luu trir trong may tinh ¢ mat khau. Chi cac can bo
tham gia nghién ctiru méi c6 quyén truy cap vao co s dit liéu nay.

(Minh chitng Gidy chitng nhdn chdp thudn cia Héi dong dao dirc trong
nghién cizu Y sinh hoc va Gidy xac nhdn cho phép si dung sé liéu nghién cizu cua

chu nhiém dé tai duwoc trinh bay trong phan Phy luc).
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CHUONG 3. KET QUA

3.1. PAC PIEM QUAN THE MAU NGHIEN CUU

3.1.1. Pdc diém cia quan thé doi tweng ldy mau.

Trong khoang thai gian tir thang 1/2020 dén 12/2021, mau mau va thong tin

cuia quan thé 1ay mau duoc thu thap rai rac vao cac thang khac nhau. Théng tin cua

mdi ddi twong ldy miu trong quan thé bao gom tién s nhidm SARS-CoV-2

(realtime RT-PCR duong tinh / 4m tinh) va tién sir tiém véc xin phong COVID-19

(tiém / chua tiém; s6 mii tiém; loai vac xin; ngay tiém vic xin). Pic diém cua

quan thé 1y mau trong nghién caru duoc mé ta trong bang 3.1.

Bang 3. 1. Pic diém chung caa quan thé lay miu

Pc dibm S6 lu’(,f'ng d~6i S6 lu’(.)’l~1g Ti 1é
twong lay mau mau (%)
Doi twong (N=11969)
Ngudi nhiém (realtime RT-PCR (+)) 435 435 3,63
Ngudi tiép xuc (realtime RT-PCR (-)) 11534 11534 96,37
Tién sir tiém vic xin (n=11969)
Chua tiém 11.163 11.163 93,27
Tiém 1 mii 288 288 2,41
Tiém 2 miii (cung loai vic xin) 518 518 4,33
Loai vic xin da tiém (1 hodc 2 miii) (n=806)
ADZ1222 (AstraZeneca) 261 261 32,38
Comirnaty (Pfizer) 25 25 3,10
SpikeVax (Moderna) 31 31 3,85
BBIBP-CorV (Sinopharm) 489 489 60,67

Nghién ctru di thu duoc 11.969 mau huyét thanh cua 11.969 dbi tuong trong

quan thé lay mau, bao gom 435 mau tir Ngwoi nhiém (realtime RT-PCR duong
tinh) va 11.534 mau tir Ngwoi tiép xdc (realtime RT-PCR am tinh).
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Trong tong sb 11.969 dbi twong 14y mau cua nghién ciru, c6 11.163 ddi twong
chua tiém vac xin, chiém ti 18 93,27%; s6 ddi twong d3 tiém 1 mii vac xin (mot
trong bén loai vac xin) 12 288 (2,41%), s ddi twong da tiém 2 mii vic xin (cung
loai) cua 1 trong 4 loai vac xin 12 518 (4,33%).

3.1.2. Pic diém mdu thu thdp ciia nhém Ngwoi nhiém

Trong tong sé 435 mau dugc thu thap tir nhém Ngwoi nhiém, c6 286 mau thu
thap ctia ngudi chua tiém vac xin, 140 mau cua ngudi da tiém 1 mii vac xin va 9

MAu cua ngudi da tiém 2 mili vac xin phong COVID-19.

Mau huyét thanh cta Nguwoi nhiém chua tiém vic xin dugc thu thap trong
thoi gian tir thang 1/2020 dén thang 12/2021 tai cac dia diém: Ha Néi, Vinh Phuc,
Pa Ning, Hai Duong va Ha Nam. S6 luong mau thu thap & mdi khoang thoi gian

/ dja diém duoc liét ké chi tiét trong bang 3.2.

Chung t6i x4c dinh thoi diém lay mau sau nhiém SARS-CoV-2 cua dbi tuong
Nguroi nhiém chua tiém véac xin trong nghién ctu 12 khoang thoi gian giita ngay
ldy mau huyét thanh va ngay lay mau duong ho hap c6 két qua realtime RT-PCR
duong tinh 1an dau tién. Thoi diém Idy miu caa 286 mau nhom nay dao dong tir 0
ngay dén 8 thang, duoc chia thanh 4 nhom nhu trinh bay trong bang 3.2. S6 mau
duogc thu thap sau realtime RT-PCR duong tinh 1-4 thang chiém ti 1¢ nhiéu nhat
64,69% (185/286) (bang 3.2).

S6 lugng mau huyét thanh caa Ngwoi nhiém tiém 1 mii va 2 miii vac xin
phong COVID-19 thu thap tai Hai Duong thang 10/2021 lan luot 13 140 va 9 mau.

Nhom ddi twong nay duoc tiém vic xin sau thoi diém nhiém SARS-CoV-2.

Trong tong sé 140 mau thu thap tir nhdm Nguroi nhiém da tiém 1 mii vac xin,
mau thu thap tir nhém tiém ADZ1222 chiém ti & cao nhat 92,14% (129/140),
Comirnaty/SpikeVax chiém 5,00% (7/140), BBIBP-CorV chiém ti Ié thap nhat
2,86% (4/140).

Toan b 9/9 (100,00%) mau thu thap tir nhdm Nguwoi nhiém da tiém 2 mii
vic xin 1a d6i twong da tiém BBIBP-CorV (bang 3.2).
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Bang 3. 2. Pic diém miu thu thap cia nhdm Ngwoi nhiém

Pic diém S6 lwong miu Ti 18 (%)
Nguoi nhiém chwa tiém vic xin (n=286)

Thoi gian ldy mau (dia diém) (N=286)

Théng 1-4/2020 (Ha N¢i, Vinh Phuc) 53 18,53
Théng 10-11/2020 (Pa Ning) 14 4,90
Thang 3/2021 (Hai Duong) 20 6,99
Thang 10/2021 (Hai Duong) 35 12,24
Théng 12/2021 (Ha Nam) 164 57,34
Thoi diém ldy méu sau nhiém (n=286)

0-10 ngay 16 5,59
11-30 ngay 50 17,48
1 - 4 thang 185 64,69
7 - 8 thang 35 12,24
Ngudi nhiém tiém 1 miii vic xin (n=140)

Loai vic xin

ADZ1222 129 92,14
Comirnaty/SpikeVax 7 5,00
BBIBP-CorV 4 2,86
Thoi diém ldy méu sau nhiém (n=140)

7 - 8 thang 140 100,00
Thoi diém ldy méu sau tiém (n=140)

1-10 ngay 131 93,57
11-30 ngay 9 6,43
Nguwoi nhiém tiém 2 miii vic xin (n=9)

Loai vic xin

ADZ1222 0
Comirnaty/SpikeVax 0
BBIBP-CorV 100,00
Thoi diém ld’y mdu sau nhiém (n=9)

7 - 8 thang 9 100,00
Thoi diém ldy méau sau tiém (n=140)

1-10 ngay 1 11,11
11-30 ngay 8 88,89
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3.1.3. Péc diém mdu thu thdp ciia nhém Ngwoi tiép xic

Trong tong s6 11.534 mau duoc thu thap tir nhém Nguoi tiép xtc, c6 10.877
mau thu thap ctia nhém Nguoi tiép xdc chua tiém vac xin, 657 mau thu thap cua

nhoém nguoi da tiém 1 hoic 2 mii vic xin phong COVID-19.
Nguwoi tiép xiic chwa tiém vic xin (n=10.877)

Nghién cru tién hanh thu thap mau huyét thanh hai lan trong nim 2020 tai
cac dia diém: Ha Noi, Vinh Phuc, Pa Néng. Trong tong s6 10.877 mau, s mau
thu thap tai Ha Noi, Vinh Phiic giai doan thang 1-4/2020 la 941, tai Pa Ning thang
7-8/2020 14 9.936 mau.

Bén nhom dbi trong cua Nguoi tiép xic dugc ldy mau gom: nhan vién y té,
bénh nhan va ngudi nha bénh nhéan, ngudi cach ly va nguoi nhap canh. S6 lugng mau

cta mdi nhom déi twong trong mdi giai doan lay mau dugc trinh bay trong bang 3.3.
Ngwoi tiép xUc da tiém véc xin (n=657)

Newoi tiép xuc da tiém 1 va 2 miii vac xin la nhimg nguoi da ting céach ly trong
khu vuc c6 dich SARS-CoV-2 tai Hai Duong vao thang 1-3/2021, tiém 1 hoac 2 mui
vac xin trong khoang thang 7-10/2021. Nhom ddi twong nay c6 do tudi trung binh (95%
Cl) 14 29,97 (28,64-31,21) duoc ldy mau vao cudi thang 10/2021 véi s6 uong lan Tuot
twong ung la 148 va 509 mau. Nghién ciu ghi nhan ¢ 4 loai vac xin phong COVID-
19 da duoc tiém ¢ nhdm nay, s mau thu thap & mdi nhom duoc trinh bay trong bang
3.3. O nhdm Ngueoi tiép xUc tiém 1 mili vac xin, mau thu thap tir ddi tugng da tiém
ADZ1222 chiém ti I¢ nhiéu nhét, 85,14% (126/148). G nhém Nguoi tiép xdc tiém 2
mili vic Xin, mAu ctia ngudi tiém BBIBP-CorV chiém nhiéu nhat, 92,73% (472/509).

Chung t6i x4c dinh thoi diém Iy mau sau tiém vac xin ciaa ddi tuong Nguoi
tiép xUc tiém vac xin 1a khoang thoi gian giira ngay ldy mau va ngay tiém vac xin
mili 1 (nhém tiém 1 miii) hodc mii 2 (nhom tiém 2 miii). Mau caa Nguwoi tiép xuc
d3 tiém vac xin c6 thoi diém lay mau dao dong tir 1-90 ngay va duoc chia thanh 3
nhém: 1-10 ngay, 11-30 ngay va 31-90 ngay. S6 lugng mau thu duoc tir mdi nhoém

dugc trinh bay trong bang 3.3.
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Bang 3. 3. Pic diém miu thu thap cia nhom Ngwei tiép xic

Pic diém S6 lwong méu Ti 18 (%)

Nguwoi tiép xiic chwa tiém vic xin (n=10.877)

Déi twong liy méu giai doan thang 1-4/2020 (Ha Ngi + Vinh Phic, n=941)

Nhan viény té 216 22,95
Bénh nhan & nguoi nha bénh nhéan 407 43,25
Nguoi cach ly 300 31,88
Nguoi nhap canh 18 1,91
Déi twong ldy méu giai doan thang 7-8/2020 (Pa Néing, n=9.936)

Nhan viény té 3069 30,89
Bénh nhan & nguoi nha bénh nhén 455 4,58
Nguoi cach ly 6412 64,53
Nguoi nhap canh 0 0,00
Ngudi tiép xuc tiém vic xin (thang 10/2021, Hai Dwong, n=657)

Do tudi trung binh (nho nhat, 16n nhat) 29,97 (19, 54)

(95% CI) (28,64-31,21)

Nguwoi tiép xiic tiém 1 miii vic xin (n=148)

Loai vic xin (n=148)

ADZ1222 126 85,14
Comirnaty/SpikeVax 18 12,16
BBIBP-CorV 4 2,70
Thei diém ldy mdu sau tiém (n=148)

1-10 ngay 94 63,51
11-30 ngay 21 14,19
31- 90 ngay 33 22,30

Nguoi tiép xtc tiém 2 mii vic xin (n=509)

Logi vic xin (n=509)

ADZ1222 6 1,18
Comirnaty/SpikeVax 31 6,09
BBIBP-CorV 472 92,73
Thei diém ldy mdu sau tiém (n=509)

1-10 ngay 130 25,54
11-30 ngay 342 67,19

31- 90 ngay 37 7,27
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3.2. Ti LE KHANG THE KHANG SARS-COV-2 O NGUOI NHIEM
VANGUOI TIEP XUC TAI MQT SO TINH MIEN BAC VA MIEN TRUNG
VIET NAM, 2020-2021

Chdng tdi thuc hién xét nghiém ELISA phét hién khang thé khang protein N
va ELISA phat hién khang thé khang protein S cia SARS-CoV-2 dé xéc dinh ti I¢
khang thé (KT) khang protein N va S & di twong Newoi nhiém va Nguoi tiép xuc.

3.2.1. Ti I¢ khang thé khang protein N, S va tén lwu khdng thé ciia nhom
Nguwoi nhiém chwa tiém vic xin.

a. Ti Ié miu c6 khang thé khang protein N va protein S.

Toan bo 286/286 mau thu thap cua nhdm Ngwoi nhiém chua tiém vac xin
duoc thuc hién ELISA phat hién khang thé khang protein N; 199/286 mau dugc
thuc hién ELISA phét hién khang thé khang protein S. Két qua nghién ciu thu
duoc nhu sau:

- Ti 16 mau c6 khang thé khang protein N 1a 79,37% (227/286).

- Ti 1é mau c6 khang thé khang protein S 1a 94,97% (189/199).

Kiém dinh Chi-binh phuong hai ti 1¢ trén cho p=0,175.

b. Tén lru khang thé khang protein N va protein S

Phan tich két qua ELISA phét hién khang thé khang protein N ciia 286/286
mau va két qua ELISA phat hién khang thé khang S caa 199/199 mau theo thoi
diém lay mau, chung toi thu dugc két qua nhu trong hinh 3.1.

Protein N

Toan bo sé mau (50/50) thu thap sau realtime RT-PCR duong tinh 11-30
ngay c6 khang thé khang protein N. Ti 1& nay thip hon tai thoi diém 0-10 ngay,
81,25% (13/16 mau) va 1-4 thang, 82,70% (153/185 mau); ti 1& nay thap nhat tai
thoi diém lay mau 7-8 thang, 31,43% (11/35 mau).
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Str dung kiém dinh Chi-binh phuong kiém tra sy khac biét giira ti 1& duong
tinh tai 4 thoi diém Iy mau huyét thanh sau realtime RT-PCR duong tinh cho két
qua p<0,05 (hinh 3.1).

Protein S

Khéang thé khang protein S dwgc phat hién & 91,43% mau (32/35) thu thap tai
thoi diém 7-8 thang, va 95,73% (157/164) mau thu thap sau realtime RT-PCR
duong tinh 1-4 thang. Hai ti I¢ nay khac nhau khong c6 y nghia thong ké voi
p=0,292 (Chi-binh phuong).

Ti Ié khang thé khang protein N va khang thé khang protein S cua mau thu
thap ¢ thoi diém 1-4 thang va 7-8 thang sau realtime RT-PCR duong tinh co sy
khac nhau vgi p<0,001 (Chi-binh phuong).

p=0,012 p<0,001 p<0,001
l Il |
p=0,292
|
Tilé % p=0,001 <0,001
’ 100,00 i
100.00 95,73
91,43
81,25 82,70
80.00
60.00
40.00
31,43
20.00
0.00
0-10 ngay 11-30 ngay 1-4 thang 7 - 8 thang
B Khing thé khang protein N OKhing thé khang protein S.

Hinh 3. 1. Ti 1é miu c6 KT khéang protein N va protein S theo thoi diém

lay mau (nhdm Ngweoi nhiém chwa tiém vac xin)
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c. Gia tri OD trung binh cia miu dwong tinh ELISA theo thoi diém

lAy mau.

Chuing tdi phan tich gia tri OD trung binh theo thoi diém ldy mau cua 227/227
mau huyét thanh duong tinh ELISA khang thé khang protein N va 189/199 mau
huyét thanh dwong tinh ELISA khang thé khang protein S. Két qua duoc trinh bay
trong bang 3.4.

Protein N

Véi mau huyét thanh duong tinh ELISA khang thé khang protein N, mau thu
thap sau realtime RT-PCR duong tinh ¢ 2 thoi diém lay miu 11-30 ngay va 1-4
thang cd gia tri OD trung binh lan luot 14 0,95 (95%CI: 0,76 - 1,15) va 1,09
(95%Cl: 0,97 — 1,21); hai thoi diém lay mau con lai c6 gia tri OD trung binh thap
hon, 12 0,56 (95%ClI: 0,24-0,87) va 0,60 (95%Cl: 0,28 — 0,93).

Protein S

Véi mau huyét thanh duong tinh ELISA khang thé khang protein S, mau thu
thap sau realtime RT-PCR duong tinh 1-4 thang va 7-8 thang c6 gia tri OD trung
binh lan Iuot 12 2,50 (95%Cl: 2,35-2,65) va 2,84 (95%Cl: 2,46-3,22).

Bang 3. 4. Gia tri OD trung binh ciia cac mau huyét thanh dwong tinh

ELISA theo thoi diém Iay mau (nhém Ngwoi nhiém chua tiém viac xin)

i KT khang protein N KT khang protein S
Thoi diem
Ay mau S6mau DT ODtrung binh  S6 mau DT OD trung binh

(n=207) (95% CI) (n=189) (95% CI)

0-10 ngay 13 0,56 (0,24 - 0,87)
11-30 ngay 30 0,95 (0,76 - 1,15)
1 - 4 thang 153 1,09 (0,97 — 1,21) 157 2,50 (2,35-2,65)
7 - 8 thang 11 0,60 (0,28 - 0,93) 32 2,84 (2,46-3,22)

Ghi chu: DT: duong tinh
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3.2.2. Ti 1é khang thé khang protein N, S ciia nhém Ngwoi nhiém tiém vic xin.

Nghién cru da thuc hién xét nghiém ELISA trén tong s6 149/149 mau huyét
thanh thu thap caa nhém Nguroi nhiém tiém vac xin dé xac dinh ti 16 ¢ khang thé
khang protein N va va protein S cia SARS-CoV-2 sau tiém vic xin & cac d6i tuong
d nhiém vi rat ty nhién (khang thé lai- Hybrid antibodies).

a. Ti lé¢ chung

- Nhém tiém 1 mii vac xin (140 mau): ti 1é mau c6 khang thé khang protein
N va protein S lan luot 1a 32,85% (46/140) va 90,71% (127/140).

- Nhém tiém 2 miii vac xin (9 mau): ti 16 mau cé khang thé khang protein N
va protein S Ian Tuot |2 88,89% (8/9) va 100,00% (9/9).

b. Theo loai vic xin

Phan tich két qua ELISA phét hién khang thé khang protein N va protein S
theo loai vac xin va so mili vic xin da tiém, chung toi thu duoc két qua trinh bay

trong hinh 3.2.

100,00 100,00 100,00

88,89

Ti 1é (%)

100,00
89,92

80,00

60,00

40,00 oo

20,00
14,29
l 0,00

0,00

Tiém 1 mii Tiém 2 mii Tiém 1 mii Tiém 2 mii Tiém 1 mii Tiém 2 mii

ADZ1222 Comirnaty/SpikeVax BBIBP-CorV

B KT khang protein N  ® KT khang protein S

Hinh 3. 2. Ti 18 mau c¢6 KT khéang protein N va S theo loai vac xin va s6

miii vic xin (nhém Ngweéi nhiém tiém vic xin)
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- Nhom tiém vic xin ADZ1222 (1 miii): 45/129 (34,88%) mau khéang thé
khang protein N; 116/129 (89,92%) c6 khang thé khang protein S.

- Nhém tiém vic xin Comirnaty/SpikeVax (1 mii): 1/7 (14,29%) mau c6
khang thé khang protein N, 7/7 (100,00%) mau cé khang thé khang protein S.

- Nhém tiém vic xin BBIBP-CorV: ¢6 0/4 (0,00%) mau va 8/9 (88,89%) mau
ctia nhom tiém 1 miii va 2 miii vac xin ¢ khang thé khang protein N. Ti Ié mau c6
khang thé khang protein S cia nhom tiém 1 mii va 2 mili vc xin ndy déu la
100,00% (4/4 va 9/9).

c. Theo thoi diém 1y mau sau tiém vic xin

Phan tich két qua ELISA phét hién khang thé khang protein N va protein S
theo thoi diém Idy mau sau tiém vac xin, chiing toi thu duoc két qua trinh bay trong
bang 3.5.

Bang 3. 5. Ti 1é miu c6 KT khéng protein N va S theo thoi diém lay miu sau

tiém vic xin (nhém Ngwoi nhiém tiém vdc xin)

., S$é | KT khang protein N | KT khang protein S
Thoi diem lay mau sau x
tiem véc xin Mal 1 S8 lwong | Tilg % | Sélweng | Tilé %

N o | | o

Nhém tiém 1 miii vic Xin
1-10 ngay 131 47 35,88 118 90,08
11-30 ngay 9 5 55,56 9 100,00
Nhom tiém 2 miii véc xin
1-10 ngay 1 1 100,00 1 100,00
11-30 ngay 8 7 87,50 8 100,00

Nhom nguoi nhidm tiém 1 mii vac xin: ti 16 mau ¢ khang thé khang protein

N va protein S sau 1-10 ngay tiém lan luot 1a 35,88% va 90,08%; sau 11-30 ngay

tiem lan luot 12 55,56% va 100,00%.
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3.2.3. Ti 1¢ khang thé khang protein N ciza nhom Ngwoi tiép Xac chuea tiém

vdc Xin.
a. Ti Ié miu dwong tinh theo thdi gian 1dy mau.

Xét nghiém ELISA phét hién khang thé IgG khang protein N dugc thyc
hién voi toan bo 10.877/10.877 mau huyét thanh thu thap tir Ngwoi tiép xtc
chua tiém vac xin thu thap vao thang 1-4/2020 (Ha Noi, Vinh Phuc) va thang
7-8/2020 (Pa Ning). Két qua nghién ctru cho thay su khéc biét khong co ¥ nghia
théng ké (Chi-binh phuong, p=0,716) vé ti 1é khang thé khang protein N trong

mau duogc 1ay ¢ hai thoi diém khéac nhau, cu thé:

_ Miu thu thap thang 1-4/2020: 1,17% (11/941).

- MAu thu thap thang 7-8/2020: 0,75% (75/9936).

b. Ti 16 miu dwong tinh theo d6i twong lay miu cia Ngwoi tiép xic trong
tirng giai doan thu thap miu.

Phan tich két qua ELISA ciia mau thu thap thang 1-4/2020 theo ddi tuong
ldy mau cta Newoi tiép xac cho thiy nhém Nguwoi nhédp cdanh c6 ti 1é duong tinh
cao nhat 1a 11,11% (2/18 mau) (hinh 3.3). Kiém dinh One-way ANOVA cho gi&
tri p<0.001.
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Phan tich két qua mau cua ba nhdm Nhan vién y té, Bénh nhdn va nguwoi
nha bénh nhan, Nguwoi cach ly ¢ ca hai giai doan thu thap thang 1-4/2020 va 7-
8/2020 cho thay sy khac biét khong c6 y nghia thong ké vé ti Ié c6 khang thé 19G
khang protein N giita cac nhom déi twong lay mau; nhdm Nhan vién y té cd ti Ié
méu duong tinh cao nhat 2,31% (5/216) va 1,20% (37/3096), tiép theo 1a nhém
Bénh nhdn va nguwoi nha bénh nhan 0,74% (3/407) va 0,88% (4/455); thip nhat
la nhém Nguwoi céach ly 0,33% (1/300) va 0,53% (34/6412) (hinh 3.3). Nghién
ctru str dung kiém dinh One-way ANOVA cho gié tri p lan lwot 120,131 va 0,791,
twong (ing voi mau thu thap thang 1-4/2020 va thang 7-8/2020.

c. Gia tri OD ciia cac mau dwong tinh ELISA

Két qua phan tich mat do quang hoc (gié tri OD) cia cac mau duong tinh ELISA
phét hién khéang thé khang protein N cho thiy cic mau duong tinh thu thap vao thang
1-4/2020 c6 gia tri OD dao dong tir 0,20 dén 1,59, gia tri OD trung binh 12 0,48 (95%Cl:
0,22 - 0,75). Tuong tw, mau duong tinh thu thap vao thang 7-8/2020 c6 gia tri OD dao
dong tir 0,25 dén 2,47, gia tri OD trung binh & 1,02 (95% CI: 0,81 - 1,24) (hinh 3.4).

Gia tri OD Gia tri OD
3.00 3.00
2.50 2.50 o2.47
2.00 2.00
01.59 ol.55
) 1.50
-0 BER
—1.17
1.00 1.00
0.68
600
0.30 A 0.50 X0.54
39 0.36
- 24 0.25
0.00 0.00
a. T1-4/2020 (Ha No1, Vinh Phuc) b. T7-8/2020 (ba Néng)

Hinh 3. 4. Gi4 tri OD c4c miu dwong tinh ELISA theo thai gian Ay miu

& Nhom Ngwoi tiép xuc chwa tiém viac xin
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3.2.4. Ti l¢ khang thé khang protein N, S va théi gian xudt hién khang thé
sau tiém ciza nhom Ngwoi tiép xuc tiém vdc xin.

Toan bo 657/657 mau huyét thanh Nguwoi tiép xGc tiém vic xin phong
COVID-19 thu thap tai Hai Duong trong nghién ctru da duoc thuc hién xét nghiém
ELISA phat hién khang thé khang protein N va protein S.

a. Ti lé¢ chung

- Nhém ddi twong tiém 1 miii vac Xin (148 mau): ti 1é mau cé khang thé khang
protein N, protein S lan luot la 2,03% (3/148) va 37,16% (55/148).

- Nhom d6i twong tiém 2 miii vac xin (509 mau): ti 16 mau ¢ khang thé khang
protein N, protein S lan luot 12 30,65% (156/509) va 91,75% (467/509).

b. Theo loai vic xin

Phan tich két qua ELISA cua 657 mau huyét thanh theo loai vac xin va sb

mili vic xin di tiém, chung t6i thu duoc két qua nhu hinh 3.5.

Nghién ctru da ghi nhan 2/126 (1,59%) mau cua nhém tiém 1 mili ADZ1222
va 1/31 (3,23%) miu ctia nhom tiém 2 miii Comirnaty/SpikeVax c6 khang thé
khang protein N.

Ti lé mau c6 khang thé khang protein S trong nhom ddi twong tiém vac xin
ADZ1222 1 miii va 2 miii, Comirnaty/SpikeVax 1 miii va 2 miii tang tir 29,37%
(37/126) 1én 100,00% (6/6) va tir 88,89% (16/18) 1&n 100,00% (31/31) (hinh 3.5).

Phan tich két qua ELISA theo vac xin BBIBP-CorV, nghién citu phét hién
khang thé khang protein N ciia nhom dbi tugng tiém 1 mii va 2 mii 1a 1/4 mau
(25,00%) va 155/472 mau (32,84%). Tuong tu, khang thé khang protein S lan luot
la 2/4 (50,00%) va 430/472 (91,10%) (hinh 3.5).

Kiém dinh One-way ANOVA cua 3 nhom ddi tuong tiém 2 mili cac loai vac
xin ADZ1222, Comirnaty/SpikeVax va BBIBP-CorV cho két qua p=0,169.
Kiém dinh Chi-binh phuong gitta nhom tiém 1 mili Comirnaty/SpikeVax va 2
mili BBIBP-CorV cho két qua p=0,754. Trong nhém tiém 2 miii BBIBP-CorV,
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kiém dinh Chi-binh phuong McNemar giira ti 1& c6 khang thé khang protein N va
S cho két qua p<0,001.

p=0.169
p=0,754

100,00 100,00 p<0,001

Ti 16 (%)

100,00

88,89 91,10

80,00

60,00
50,00

40,00
32,84
29,37
25,00

20,00

3,23
1,59 0,00 0,00
0,00 — [ |

Tiem1miai Tiem2midi TiéemlIlmii Tiéem2miai Tiém1midi Tiém 2 mii
ADZ1222 Comirnaty/SpikeVax BBIBP-CorV

B KT khang protein N KT khang protein S
Hinh 3. 5. Ti 1é khang thé khang protein N va protein S theo loai vic xin
va s6 miii vac xin (nhém Ngwéi tiép xuc tiém vic xin)
c. Thai gian xuét hién khang thé sau tiém vic xin phong COVID-19.

Thoi gian xuat hién khang thé sau tiém vac xin phong COVID-19 dugc xac

dinh dua trén ti Ié mau dwong tinh ELISA theo thoi diém thu thap mau.
Sau tiém 1 miii vac xin (nhém Ngwoi tiép xGc tiém vic xin, n=148).

Khang thé khang protein N: nghién ciru khong phan tich ti 18 mau c6 khang
thé khang protein N sau tiém 1 miii vac xin theo thoi diém lay mau do sé luong
mau thu thap tir ngudi tiém vic xin BBIBP-CorV chi 4/148.

Khang thé khang protein S: Két qua ELISA phat hién khang thé khang
protein S cua toan bo 148/148 mau duoc phan tich theo thoi diém lay mau dé xéac

dinh sy xuat hién khang thé khang protein S sau tiém vic xin phong COVID-19.
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Ti 16 mau c6 khéng thé khang protein S ting tir 5,32% (5/94) & thoi diém lay
mau sau khi tiém vac xin 1-10 ngay 1én 85,71% (18/21) ¢ thoi diém lay mau 11-30
ngay va 96,97% (32/33) & thoi diém lay mau 31-90 ngay (hinh 3.6).

i p=012
So lugng p<0,001 Tilé %

200 96.97 100

80
150

60

100

40

50
20

1-10 ngay 11-30 ngay 31-90 ngay

Cémiu =o=Til¢ dwong tinh

Hinh 3. 6. Ti 1é miu c6 KT khéang protein S ciia nhém Ngwoi tiép xic

tiém 1 mii vac xin theo thai diém 1y miu

Sau tiém 2 mii vic xin (nhdm Ngwoi tiép xac, n=509).

- Khéang thé khang protein N

Phan tich két qua ELISA phét hién khang thé khang protein N ciia 472/472
mau thu thap tir nhém ddi tugng tiém BBIBP-CorV theo thoi diém ldy mau sau
tiém vac xin, nghién ciru xac dinh duoc ti 1é mau c6 khang thé khang protein N &
thoi diém lay mau 11-30 ngay cao hon so véi thoi diém lay mau 1-10 ngay, 41,52%
(142/342) 50 v6i 10,00% (13/130) (hinh 3.7).

- Khéng thé khang protein S

Phan tich két qua xét nghiém ELISA phat hién khang thé khang protein S cua
t6ng s6 509/509 mau thu thap tir Ngwoi tiép XUc tiém 2 miii vac xin cho thay: ti ¢

mau c6 khang thé tang tir 76,92% (100/130) ¢ thoi diém lay mau 1-10 ngay Ién
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96,49% (330/342) & thai diém 11-30 ngay va 100,00% (37/37) & thoi diém 31-90

ngay sau tiém vac xin mii 2 (hinh 3.8).

S6 lwong p<0,001 Tik %
400 100.00
342
80.00
300
60.00
41.52
200
40.00
130
100 10.00
20.00
0 0.00
1-10 ngay 11- 30 ngay

B Co miu  —e—Ti 1é dwong tinh

Hinh 3. 7. Ti 1¢ miu c6 KT khéng protein N sau tiém 2 miii vic xin

BBIBP-CorV theo thoi diém Iay miu (nhdm Ngwei tiép xuc)

p<0,001 p=0,25
S6 lwong [ | | Tilé %
400 96.49 +100.00 100

76.92 342
80

60

300

200

40
130

100
20

1-10 ngay 11-30 ngay 31-90 ngay
Co miu —=—Ti Ié dwong tinh

Hinh 3.8. Ti Ié miu c6 KT khang protein S sau tiém 2 mii vic xin theo

thoi diém 1ay miu (nhom Ngwoi tiép xuc)
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3.3. KHANG THE TRUNG HOA SARS-COV-2 O NGUOI NHIEM VA
NGUOI TIEP XUC CHUA TIEM VAC XIN PHONG COVID-19.

3.3.1. Xdc dinh higu gié cia chang vi rut.

K thuat PRNTso yéu cau st dung vi rat song, hiéu gia vi rat dat téi thiéu
1x10% PFU/mL. Pé thu dwoc chang vi rat dat yéu cau nay, chung toi di thuc
hién ky thuat giam dam hoai tir (plaque) dé x4c dinh hiéu gia 3 chung vi rit:
ching géc Vit Han, bién thé Alpha (201) va bién thé Beta (20H) truéc khi st
dung cho k¥ thuat PRNTso.

Hinh 3.9 1a hinh anh phién té bao sau khi thuc hién ky thuat giam dam hoai

tir xac dinh hiéu gia vi rut.

Hinh 3. 9. Két qua ky thuat giam dam hoai tir xac dinh hiéu gia vi rat
SARS-CoV-2

Nghién ctru da xac dinh hiéu gié vi rut caa 3 chang vi rat s dung trong

nghién ctru déu 1on hon 1x10° PFU/mL, cu thé nhu sau:
- Chang gbc Vi Han: 1,25x10° PFU/mL

- Bién thé Alpha: 8x10* PFU/mL



73

- Bién thé Beta: 2,5x10° PFU/mL

Két qua trén cho thay 3 ching vi rat déu dat yéu cau vé hiéu gia dé sir dung
trong ky thuat PRNTso.

3.3.2. Ti I¢ khang thé trung hod va dinh lwong hiéu gia khang thé trung hoa trong
mau huyét thanh dwong tinh ELISA khdng thé khang protein N

Nghién ctru caa ching tdi thuc hién ki thuat PRNTso (chung gc Vit Han)
dé phat hién khang thé trung hoa (KTTH) trén 138 mau huyét thanh dwong tinh
ELISA phéat hién khang thé khang protein N thu thap ¢ cac dbi tuong khong
tiém vac xin, bao gom 52 mau thu thap tir nhdm Ngwoi nhiém va 86 mau thu
thap tir nhdm Nguwoi tiép xuc.

Trong qua trinh thuc hién PRNTso, toan bo 138/138 mau dugc pha loing &
cac nong do: 1:10, 1:20, 1:40; 1:80 va 1:160.

a. Ti 1& miu c6 khang thé trung hoa

Ti 16 mau duong tinh PRNTso (chung géc Vil Han) ctia 138 miu dwong tinh
ELISA phat hién khang thé khang protein N thu thap & cac nhom d6i tuong Nguoi
nhiém va Nguoi tiép xuc theo thoi gian thu thap miu duoc trinh bay trong bang
3.6.

MAu huyét thanh ciia nhom Ngwsi nhiém

-Ti 16 mau c6 khang thé trung hoa SARS-CoV-2 (chung goc Vii Han) 1a
98,08% (51/52 mau); c6 1 mau huyét thanh khéng phét hién duoc khang thé
trung hoa.

- Mau huyét thanh thu thap thang 1-4/2020 c6 ti I¢ phat hién khang thé trung
hoa 14 97,37% (17/18).

- MAu huyét thanh thu thap thang 11/2020 c6 ti 1é khang thé trung hoa
100,00% (14/14).

- MAu huyét thanh thu thap thang 3/2021 c6 ti 1é khang thé trung hoa 100,00%
(20/20).
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Bang 3. 6. Ti 1é c6 KTTH SARS-CoV-2 trong miu dwong tinh ELISA phat
hién KT khang protein N theo thai gian lay mau

o ] PRNT5so (vi rut Vit Han)

Thot gian Vi rat -

. o S0 mau Dwong Tilé
lay mau gay dich _

thuc hién tinh (%)

Nguoi nhiém
T1-4/2020 Vi Héan 18 17 97,37
T11/2020 20B 14 14 100,00
T3/2021 201 (Alpha) 20 20 100,00
Tong 52 51 98,08
Nguoi tiép xuc
T1-4/2020 Vi Héan 11 6 54,55
T7-8/2020 20B 75 22 29,33
Tong 86 28 32,56

Cin nguyén chinh gay dich trong méi giai doan thu thap mau duoc trinh bay
trong bang 3.6.

Mau huyét thanh ciia nhém Ngwoi tiép xdc

- Mau huyét thanh thu thap thang 1-4/2020 c0 ti I¢ phat hién khang khéang thé
trung hoa la 65,55% (6/11).

- MAau huyét thanh thu thap thang 7-8/2020 c6 ti 1é khang thé trung hoa
29,33% (22/75).

Két qua nghién ctiu trén cho thady mau huyét thanh thu thap tir nguoi nhiém
chang gbc Vii Han, bién thé 20B va bién thé 201 déu c6 khang thé trung hoa chung
g6c Vii Han.

Hinh 3.10 la két qua thyuc hién PRNTso ciia 2 mau huyét thanh véi chung goc
Vii Han. Trong d6, mau ¢ ma sb 1494 va 0077 dugc xac dinh 1a dwong tinh

PRNTSso, V&i hiéu gia khang thé trung hoa lan lwot 1a >=320 va 40.
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Hinh 3. 10. Két qua PRNTso ctia mau huyét thanh

b. Pinh lrgng khéang thé trung hoa vi rat SARS-CoV-2 & c4c miu dwong
tinh PRNTso

Phan tich hiéu gia khang thé trung hoa c6 dugc tir két qua PRNTso (vi rit Vi
Han) cia cac mau huyét thanh duong tinh ctia nhdm Nguoi nhiém va Nguoi tiep

x(c theo thoi gian thu thap mau, chung t6i thu dugc két qua nhu sau (hinh 3.11).
Nhém Ngwoi nhiém
Hiéu gia khang thé trung hoa ctua 52 mau da thuc hién PRNTso nhu sau:
- S6 mau duge xac dinh &m tinh (hiéu gia khang thé trung hoa <20): 01 mau.
- S6 miu duoc xac dinh ¢ hiéu gia khang thé trung hoa 20-40: 17 mau.
- S6 mau duoc xac dinh c6 hiéu gia khang thé trung hoa 80-160: 21 mau.
- S6 mau duoc xac dinh c6 hiéu gia khang thé trung hoa >=320: 13 mau.
Nhom Ngwoi tiép xtc
Hiéu gia khang thé trung hoa cua 86 mau di thuc hién PRNTso nhu sau:

- S6 mau duge xac dinh &m tinh (hiéu gia khang thé trung hoa <20): 58 mau.
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- S6 mau duoc xac dinh 6 hiéu gia khang thé trung hoa 20-40: 11 mau.
- S6 mau duoc xac dinh ¢é hiéu gia khang thé trung hoa 80-160: 05 mau.
- S6 mau duoc xac dinh ¢d hiéu gia khang thé trung hoa >=320: 12 mau.

60 58

50

21
20 17
13 11 12
10 5
! -

Nguwoi nhiém Nguwoi tiép Xuc

=

Amtinh = 20-40 m80-160 W>=320
Hinh 3. 11. Hiéu gida KTTH ciia nhom Ngwoi nhiém va Ngwei tiép xic

3.3.3. Méi lién quan giira két qua PRNTso véi gia tri OD (ELISA phat hign
khang thé khang protein N)

a. Két qua xét nghiém PRNTso va gia tri OD (ELISA)

Phan tich két qua xét nghiém PRNTso (4m tinh, dwong tinh) va gié tri OD cua
mau duong tinh ELISA khang thé khang protein N cta 138/138 mau da thyc hién
PRNTSso, chling tdi nhan thay:

- 59 mau huyét thanh &m tinh PRNTs ¢6 gia tri OD nam trong khoang tur
0,20 dén 0,58, gia tri OD trung binh (95%Cl) 14 0,33 (0,30-0,36).

- 79 mau duong tinh PRNTso cO gia tri OD trung binh 95%CI 1a 1,03
(0,88-1,18).
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- C6 2/79 (2,53%) mau huyét thanh duong tinh PRNTso c0 gia tri OD nhé
hon 0,33.

3,50
3,00 2,95
2,50 2,54
a 2,00
S
z
=
C 1,50
1,40
1,00 %1,03
82
0,58
0,50 6
),41
; b3 ——0,20
0,00
B PRNTS,4m tinh [l PRNTS5,dwong tinh

Hinh 3. 12. Gia tri OD (ELISA) ciia cac mau huyét thanh am tinh /
duwong tinh PRNT5

b. Hiéu gia khang thé trung hoa (PRNTso) va gia tri OD (ELISA)

Phan tich gi4 tri OD va hiéu gi4 khang thé trung hoa caa 52 mau huyét thanh
nhom Nguwoi nhiém va 86 mau huyét thanh nhom Nguoi tiép xac da thyc hién
PRNTSso, chling t6i nhan thay gia tri OD ti & thuan véi hiéu gia khang thé trung
hod PRNTso. Hé sb twong quan gitra gia tri OD va hiéu gia khang thé trung hoa ¢
hai nhom ddi tuong ldy mau nhu sau:

- Mau huyét thanh Nguwoi nhiém: hé sé twong quan 0,78.

- Mau huyét thanh Ngueoi tiép xdc: hé sé twong quan 0,88.
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Két qua nay cho thiy gié tri OD va hiéu gia trung hoa c6 méi twong quan &

ca hai nhém mau néu trén.

Phan tich ti 16 mau c6 hiéu gia khang thé trung hoa cao (tir 80 trd 18n) va gia
tri OD trung binh cia mau dwong tinh PRNTso theo cac giai doan thu thap mau,
ching ti nhan thay hai gié tri ndy dudng nhu c6 su lién quan dén nhau. Ti Ié mau
c6 hiéu gia khang thé trung hoa cao ti 1¢ thuan véi gia tri OD trung binh (bang 3.7).

Bang 3. 7. Ti 1& miu co hiéu gia KTTH cao va gia tri OD trung binh theo

thai gian 1ay mau

Thei gian S6 mau Ti 1& higu gia OD trung binh
1Ay mau phantich  KTTH cao (%) (95%Cl)
Nguwoi nhiém

T1-4/2020 17 64,71 1,46 (1,02-1,90)
T11/2020 14 50,00 0,70 (0,57-0,82)
T3/2021 20 80,00 1,12 (0,79-1,44)

Ngudi tiép xuc

T1-4/2020 6 16,67 0,58 (0,05-1,12)

T7-8/2020 22 72,73 0,95 (0,72-1,18)

KTTH: khang thé trung hoa
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Hinh 3.13. Mai lién quan giira hiéu gia KTTH (PRNTso) va gia tri OD (ELISA phat hién khang thé khang protein N)
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3.3.4. Sw ton lwu ciia khang thé trung hod SARS-CoV-2 trong mau huyét thanh
cia nhom Ngwoi nhiém.

DPé xac dinh ton luu cua khang thé trung hoa SARS-CoV-2 theo thoi gian,
nghién cttu phan tich hiéu gia khang thé trung hoa thu dwoc tir phan tng PRNTso (it
dung vi rat chiung gbc Vit Han) theo thoi diém 1y mau. Két qua dugc trinh bay trong
bang 3.8.

Bang 3. 8. Higu gia KTTH theo thoi diém thu thap miu

Thoi diém lay S6 mau PRNTs0 Hiéu gia KTTH

mau sau nhiém  thyc hign  dwongtinh  Ap tinh  20-40 80-160 >=320

0-10 ngay 6 5 1 5 0 0
(83,33%)

11-30 ngay 28 28 0 5 14 9
(100,00%)

1-4 thang 18 18 0 7 7 4
(100,00%)

Két qua cho thady mau thu thap sau khi cé két qua realtime RT-PCR duong tinh
tir 0-10 ngay c6 thé phat hién khang thé trung hoa la 83,33% (5/6 mau) véi hiéu gia
20-40. Toan bo 28 mau thu thap tai 11-30 ngay sau realtime RT-PCR duong tinh déu
xac dinh c6 khang thé trung hoa (100,00%) trong d6 9/28 mau cé hiéu gia >=320,
14/28 mau c6 hiéu gia 80-160 va 5/28 mau ¢ hiéu gia 20-40. Tuong tu, toan bo 18
mau thu thap 1-4 thang sau realtime RT-PCR duong tinh déu ghi nhan cd khang thé
trung hod, 7/18 mau c6 hiéu gia 20-40 va 80-160, sé mau con lai (4 mau) cé hiéu gia
>=320.

Két qua nghién ciru ciing cho thay cho thay, hiéu gia khang thé trung hoa
dat cao nhat, >=320, tai thoi diém ldy mau 26-55 ngay; va giam xudng bat dau
tur ngay 78 sau realtime RT-PCR duong tinh. Nghién ctru ciing xac dinh c0 sy tang
hiéu gia khang thé trung hoa tir 20-40 Ién 160 tai nhitng mau thu thap sau realtime
RT-PCR duong tinh 18 ngay (hinh 3.14).
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Hinh 3. 14. Tén lwu cia KTTH SARS-CoV-2 sau nhiém vi rat

3.3.5. Twong tdc ciia khang thé trung hoa SARS-CoV-2 véi cac bién thé vi rat
SARS-CoV-2.

Vao thoi diém thang 3/2021, cin nguyén chinh dwoc xac dinh gay vu dich
COVID-19 tai Hai Duong 1a SARS-CoV-2 bién thé Alpha (201). Nghién ctiu cia
ching t6i thu thap dugc 20 mau huyét thanh ciia Nguwoi nhiém chua tiém vac xin.
Chung t6i thuc hién phan tng PRNTso 20 mau huyét thanh ndi trén véi 3 chang vi
rt khac nhau: vi rat Vit Han (19A), bién thé Alpha (201) va Beta (20H) dé xac dinh
kha ning trung hoa ctia mau huyét thanh ngudi nhiém SARS-CoV-2 bién thé Alpha
v6i chung géc Vit Han va bién thé Beta. Két qua cho thay toan bo 20 mau huyét
thanh déu c6 khang thé trung hoa véi ca 3 loai vi rat néu trén, hiéu gia khang thé
trung hoa dao dong tir 40 dén >=320.

Trong nghién ctru ndy, chung toi xac dinh néu hiéu gia khang thé trung hoa cua
mot mau huyét thanh véi hai vi rat khac biét c6 hiéu gia bang nhau hoac khéac nhau
mot bac pha loang thi dugc coi 1a twong ddng, nguoc lai khac nhau tir hai bac pha

loang thi duoc coi la khac biét.



82

Két qua nghién ctu cho thiy 17/20 (85,00%) mau huyét thanh cua ngudi
nhiém vi rat bién thé Alpha c6 hiéu gia trung hoa twong dong hiéu gia trung hoa
vi rat Vit Han va bién thé Beta. Nghién ciru da phat hién c6 3 mau (miusé 1, 4 va
19) c6 hiéu gia khang thé trung hoa vi rat Alpha khac biét véi hiéu gia trung hoa
vi rat Vit Han va bién thé Beta (khac biét 2-3 d6 pha lodng mau (bang 3.9).

Bing 3. 9. Két qua PRNTso véi ba bién thé vi rat SARS-CoV-2

Bién thé vi rut

Mau huyét thanh

(T3/2021) Ching goc Alpha (201) Beta (20H)
Vii Han

1 80 160 >=320
2 40 80 40

3 >=320 320 >=320
4 160 320 160
5 80 160 80

6 80 80 160
7 160 >=320 160
8 160 160 160
9 160 80 80
10 80 160 160
11 >=320 >=320 >=320
12 >=320 >=320 >=320
13 40 80 40
14 80 320 80
15 80 80 80
16 >=320 >=320 >=320
17 320 160 160
18 40 160 40
19 40 80 320
20 80 160 160
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CHUONG 4. BAN LUAN

Pai dich COVID-19 dugc ghi nhan 1a mébi de doa cua stc khoé cong dong trén
pham vi todn ciu, viéc phét hién sém va ap dung cac bién phap ngin chan sy 13y lan
cua vi rit SARS-CoV-2 biang phwong phap xac dinh vat liéu di truyén (realtime RT-
PCR) va phat hién khang nguyén (test nhanh) duoc &p dung rong rai va da gop phan
vao sy thanh cdng trong cdng tac phong chéng dich tai Viét Nam. Bén canh do, cac
phuong phap huyét thanh hoc ciing da dugc sir dung dé xac dinh: ti 1& nguoi nhidém
vi rat thuc té & cong dong trong cac vu dich; ti 16 ngudi ¢ khang thé sau nhidm vi rat
va ton luu khang thé khang vi rat; danh gia hiéu qua bao vé caa Vac Xin vai cac bién
thé SARS-CoV-2 méi xuat hién. Céac két qua nay 1a théng tin hitu ich cho cong tac

phong chéng dich bénh ciing nhu chién lugc san xuat vac xin phong COVID-19.

4.1. PAC PIEM QUAN THE MAU NGHIEN CUU

4.1.1. S6 mdu thu thdp theo théi gian ldy mdu va tién si tiém véic xin phong
COVID-19.

Trong thoi gian thyc hién nghién cau tir thang 1 nam 2020 dén thang 12 nam
2021, cac ca bénh COVID-19 van dugc kiém soat nghiém ngat dé han ché sy lay lan
cua vi rit SARS-CoV-2. Bén canh d6, cac trudng hop tiép x(c véi ca bénh xac dinh
cling duoc gidm sat chat ché tai cac co sd cach ly tap trung hoac trong khu vuc sinh
séng. Giam sat huyét thanh hoc chu dong dudng nhu rat c6 hiéu qua trong viéc tim
nguoi lién quan véi nhitng ca bénh COVID-19, xac dinh ti 1&6 mién dich cong dong

ciing nhu phat hién cac truong hop nhiém vi rat c6 dap tng mién dich.

Trong giai doan ndi trén, ching t6i da tién hanh tong cong 5 dot thu thap mau,
trong d6 thoi gian thuc hién cua 4 dot thu thap tuong tng véi thoi gian xay ra 4 lan
song lay nhiém dich COVID-19: thang 1-4/2020 (53 miu Ngwoi nhiém va 941 mau
Ngueoi tiép xac), thang 7-8/2020 (14 mau Ngwoi nhiem va 9.936 mau Ngwoi tiép xuc),
thang 3/2021 (55 mau Nguoi nhiém) va thang 12/2021 (164 mau Nguoi nhiém) (bang
3.2 va bang 3.3). Toan bo sé mau huyét thanh nay trén déu duoc thu thap tir nguoi

chua viém vac xin phong COVID-19.
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Tai Hai Duong, thang 10/2021, ching tdi tién hanh thu thap mau huyét thanh
cua dbi twong l1dy mau sau chién dich tiém vic xin phong COVID-19 toan quéc,
s6 mau thu thap duoc ¢ thoi diém nay bao gdm mau cua ngudi chwa tiém vac xin
(35 mau huyét thanh Ngwoi nhiém) va mau cia ngudi di tiém 1 va 2 mii vac xin
(149 mau huyét thanh Nguoi nhiém, 657 mau huyét thanh Ngwoi tiép xuc) (bang
3.2 va bang 3.3).

4.1.2. Sé mdu thu thdp theo logi véic Xxin va sé miii vic xin da tiém

Nghién ctru caa chiing t6i di ghi nhan 4 loai vac xin dugc tiém ¢ doi tugng lay
mau trong téng sé 6 loai vac xin c6 & Viét Nam trong giai doan nghién ctu:
ADZ1222, Comirnaty, SpikeVax va BBIBP-CorV. ADZ1222 la vic xin COVID-19
sir dung vector vi rdt khdng cé kha niang sao chép (vi rit adeno) va vat ligu di truyén
ma hod cho protein S cua SARS-CoV-2 [59]. Hai loai vic xin Comirnaty va SpikeVax
duogc san xuat theo cong nghé mRNA, thanh phan 12 mRNA ma hoa cho protein S
ciia SARS-CoV-, con BBIBP-CorV Ia vic xin vi rit SARS-CoV-2 bat hoat [81, 185,
209]. Nhu vay, khi dugc dua vao co thé, 3 loai vic xin ADZ1222, Comirnaty,
SpikeVax sé tao ra khang thé khang protein S, vac xin BBIBP-CorV tao khang thé
khang protein N va S. Can clr Va0 nén tang san xuat vac xin, ching t6i chia mau thu
thap tir cac d6i twong da tiém vac xin phong COVID-19 thanh 3 nhom: nhom dbi
tugng tiém vic xin ADZ1222, nhom ddi twong tiém Comirnaty hoic SpikeVax va
nhom dbi tugng tiém BBIBP-CorV.

Trong nghién ctu ndy, phan 16n mau duogc thu thap tir nguoi tiém vac xin
ADZ1222 va BBIBP-CorV. Ti 1& mau thu thap tr nguoi tiém 1 mii vac xin
ADZ1222 trong nhom Nguwoi nhiém va Nguwoi tiép xdc lan luot 1a 92,14%
(129/140) va 85,14% (126/148). Ti I¢ mau thu thap tir ngudi tiém 2 mili vac Xin
BBIBP-CorV trong nhom Nguwoi nhiém va Nguoi tiép xuc lan lugt 1a 100.00%
(9/9) va 92,73% (472/509) (bang 3.2 va bang 3.3). Ti & mau nay trong nghién ctu
cua ching tdi phd hop vai ti 1& s6 liéu cac loai vic xin d3 duoc ban giao cho Viét

Nam trong nam 2021.
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Toan b 4 loai vic xin dugc ghi nhan di tiém ¢ d6i twong ldy mau caa nghién
ctru déu duoc nha san xuat khuyén céo tiém 2 miii cho mét liéu trinh co ban, khoang
cach giira miii 2 va mili 1 dao dong tir 3 tuan dén 8 tuan (bang 1.2). Thoi diém thu
thap mau huyét thanh cua ngudi tiém vac xin (Nguwoi nhiém va Nguwoi tiép xic) & Hai
Duong cach thoi diém bt dau trién khai tiém vic xin cho ngudi 1am viéc tai khu cong
nghiép Poyun, Hai Duong khoang 3 thang. Chinh vi vay, trong nghién ctu cua ching
t6i 6 93,96% (140/149) Ngwoi nhiem (bang 3.2) va 22,53% (148/657) Nguwoi tiép
x(c (bang 3.3) chua hoan thanh 1 liéu trinh co ban tiém vic xin phong COVID-19
(nhém ti€m 1 miii).

4.1.3. Thei diém thu thap mdu huyét thanh

Chuing tdi chia thoi diém thu thap mau huyét thanh sau nhiém vi rat / sau tiém
vac xin thanh 5 khoang thoi gian trén co s¢ khang thé khang protein N dugc cho 1a

xuat hién sau nhidm vi rit khoang 7-12 ngay va giam dan theo thoi gian [131, 177].

Thoi diém thu thap mau huyét thanh cta nguoi nhidm SARS-CoV-2 trong
nghién ciru dao dong tir 0 ngay cho tai 7-8 thang sau thoi diém co xét nghiém realtime
RT-PCR duong tinh.

Khéac véi nhém Nguwoi nhiém, phan 16n mau huyét thanh caa nhém Ngueoi tiép
x(c tiém vic xin dugc thu thap trong vong 30 ngay sau tiém. Thoi diém bat dau trién
khai tiém vic xin cho ngudi lam viéc tai khu cong nghiép Poyun, Hai Duong va thoi
diém thu thap mau nghién cau & dia diém nay giai thich cho thoi gian thu thap mau

sau tiém vac xin trong vong 90 ngay.

4.2. TI LE KHANG THE KHANG SARS-COV-2 O NGUOI NHIEM VA
NGUOI TIEP XUC TAI MOQT SO TINH MIEN BAC VA MIEN TRUNG VIET
NAM, 2020-2021.

K§ thuat xét nghiém huyét thanh hoc ELISA c6 nhitng vu diém nhu thoi gian
thue hién nhanh, hiéu qua vé mit kinh té va céng suat xét nghiém 16n nén trong giai
doan dau cua dich COVID-19 ¢ Viét Nam, giam séat huyét thanh hoc duoc trién khai

trong cong ddng ¢ nhitng khu vire / dja phuong c6 ca nhidm SARS-CoV-2 véi muc
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dich nhanh chong truy vét ca bénh. Bén canh d6, ELISA con duoc thuc hién dé hd
trg chan doan nhiém SARS-CoV-2 bang cach két hop véi mot ky thuat huyét thanh
hoc khac hoac vai ki thuat sinh hoc phén tu. Xét nghiém ELISA con duoc dung lam
xét nghiém sang loc cho k§ thuat xét nghiém huyét thanh hoc khac nhu k§ thuét trung
hoa giam dam hoai tir (PRNT).

Trong giai doan dau caa dich COVID-19, sinh pham va vat tu y té ding
dé xét nghiém SARS-CoV-2 gip han ché vé& ngudn cung cip va co gia thanh
cao. Bo sinh pham ELISA phét hién khang thé 19G khang protein N cia SARS-
CoV-2 do cdng ty Polyvac san xuat trong nudc cd wu diém vé sé luong va thoi
gian cung cap dam bao dap ang nhu cau cho cac nghién cau huyét thanh hoc
véi s6 lwong mau 16n. B sinh pham nay 13 su lua chon phd bién cho cac nghién

ctru huyét thanh hoc trong giai doan nam 2020 — nira dau nam 2021,

4.2.1. Ti 1¢ khang thé khang protein N, S va tén lwu khdng thé ciia nhom

Nguwoi nhiém chwa tiém vic xin
a. Ti I¢ khang thé khang protein N, S

Mic du nam bén trong hat vi rat song protein N cia SARS-CoV-1 va SARS-
CoV-2 déu c6 kha niang sinh mién dich cao. Péi vsi SARS-CoV-2, phan ttng mién
dich dich thé cha yéu caa bénh nhan COVID-19 dugc kich hoat béi protein N; con
viing lién két thy thé (RBD) cuia dudi don vi S1 (protein S) 1a viing kich hoat dap ting
khang thé 1gG chinh ¢ bénh nhan COVID-19 [99, 142, 180].

Mot s6 nghién ctru da chi ra rang khong co su lién két chéo gitra protein N
cia SARS-CoV-2 véi cac mau huyét thanh ciia ngudi mang khang thé 1gG khang
cac vi rat corona khac (NL63, 229E, OC43 va HKU1). Tuy nhién c6 su lién két
chéo giira huyét thanh nguoi duong tinh véi SARS-CoV-1 va protein N cua SARS-
CoV-2 [49, 101, 133, 151].

Két qua nghién ctru ciia Guo, L. va cong su cho thay 1gG trong huyét thanh bénh
nhan nhidm SARS-CoV-1 va SARS-CoV-2 c6 thé gan vai protein N trong ky thuat
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ELISA [101]. Bénh nhan nhidm SARS-CoV-2 c6 dap ung khang thé sém vai protein
N [223]. Khang thé khang protein N va protein S cua SARS-CoV-2 bat dau xuat hién
tir ngay thir 10 ké tir ngay khoi phat bénh COVID-19 [193].

Trong nghién ctu nay, chang toi di xac dinh dwoc ti 1& khang thé khang
protein N trong mau huyét thanh ngudi nhidm SARS-CoV-2 sau realtime RT-PCR
duong tinh tir 0 ngay dén 8 thang 1a 79,37% (muc 3.2.1.a). Két qua nghién cuu
cia ching tdi twong dong vai két qua nghién ctu dugc cong bd nam 2022. Sir
dung k¥ thuat dién hoa phat quang, Annalan va cong su da xac dinh duoc ti 1é mau
huyét thanh bénh nhan COVID-19 c6 khang thé khang protein N sau nhiém 0-269
ngay la 80,45% [149].

Ti lé c6 khang thé khang protein N dugc cho 1a khac nhau gitra ca bénh c6 triéu
chang niang va nhe [194]. Nghién ctu caa ching tdi khong co thdng tin vé muc do
biéu hién cua nguoi nhidm SARS-CoV-2 (nang / nhe), két qua nghién ctru khong dé
cap dén gioi tinh, do tudi. Pay 1a mot han ché caa nghién ctru dbi véi két qua xac
dinh ti 18 c6 khang thé sau nhiém SARS-CoV-2.

Déi véi khang thé khang protein S cua SARS-CoV-2, mot sé két qua nghién
ctru trén thé giGi da chi ra rang ti 1& dap ung khang thé véi tiéu don vi S1 thap hon so
véi protein N [180, 181]. Trong nghién ctu cta chung téi, 94,97% bénh nhan
COVID-19 chua tiém vac xin dugc xac dinh ¢6 khang thé khang protein S (viing
RBD) sau realtime RT-PCR duong tinh 0-8 thang, ti 18 ndy cao hon ti I¢ c6 khang thé
khang protein N (79,37%) (muc 3.2.1.a).

Nghién ciru da khong thuc hién xét nghiém ELISA phat hién khang thé khang
protein S d6i véi 87 mau thu thap trong thoi gian tir thang 1/2020 dén 3/2021 do
nguyén nhan khéach quan la sinh pham thuc hién xét nghiém va thé tich cuia mau huyét
thanh. Tai thoi diém nay, chung toi chua tiép can duoc bd sinh pham Wantai SARS-
CoV-2 Ab ELISA (Trung Quéc) phét hién khang thé khang protein SARS-CoV-2
(viing RBD) nén toan bo mau thu thap chi thuc hién xét nghiém ELISA véi sinh pham
IVD.CoV-2 1gG (Viét Nam). Sau khi thyc hién hai xét nghiém la ELISA phét hién
khang thé khang protein N (sinh pham IVD.CoV-2 IgG) va PRNTso, 87 mau khéng



88

dam bao vé thé tich dé thuc hién xét nghiém ELISA phét hién khang thé khang protein
S. Tuy nhién, ¢& mau thuc hién xét nghiém van dam bao cho viéc phan tich két qua

trong viéc xac dinh ti 18 c6 khang thé khang SARS-CoV-2 trong quan thé nghién ciu.
b. Tén hru khang thé khang SARS-CoV-2 sau nhiém vi rut

Trong nghién ciru caa chdng t6i, khang thé khang protein N sau nhiém vi rut
dugc phat hién sém (0-10 ngay) va giam dan theo thoi gian (tir 1-4 thang). Tai thoi
diém 11-30 ngay sau nhiém, 100,00% mau c6 khang thé khang protein N (hinh 3.1).

Thoi gian dap ung khang thé trong nghién ctru ciia chiing toi duge xac dinh theo
ngay ldy mau ho hap c6 két qua realtime RT-PCR duong tinh 1an dau, nén khang thé
khang protein N dugc phét hién sau nhiém SARS-CoV-2 sém hon. Mic du vay, két
qua nghién ciru caa ching toi phi hop cac két qua nghién ciu khéc trén thé gisi. Theo
nghién ctu cua Sethuraman va cong su, 1gG bat dau xuét hién sau 7 -10 ngay ké tir
ngay khoi phat, tiép tuc duy tri dén tuan thir 7 [177]. Céc nghién cau Khéc tai Thuy
Si va Trung Quéc cho thiy >90% bénh nhan nhiém SARS-CoV-2 c6 khang thé sau
14 ngay khoi phat hay 100% bénh nhan COVID-19 xuit hién khang thé 19G sau 19
ngay nhiém bénh [129, 187]. Khang thé IgG khang protein N khong duoc phat hién
trong khoang 40% mau huyét thanh sau bén thang hozc 61,1% mau huyét thanh trong
vong sau thang ké tir khi nhiém bénh; nguoc lai, 97% nguoi c6 khang thé khang
protein S dugc phat hién trong thoi gian theo doi trung binh la 12,7 thang (dao dong
tir 11,9 dén 14 thang) [114, 120]. Mot sé nghién ciru khac duoc thuc hién trong nam
dau tién cua dai dich da phat hién ra rang khang thé 19G c6 thé duoc phéat hién trong
it nhat 120 ngay. Gan day, cac nghién ciru duoc thuc hién ¢ Phan Lan, Litva va Y da
chi ra rang khang thé 1gG chéng lai SARS-CoV-2 ¢6 thé dugc phét hién trong t6i da
13 thang sau khi nhiém bénh. Nhu vay, két qua nghién ctru ciia ching toi cé thé ding
1am co s& tim hiéu mirc d6 phd bién cua cac phan tng mién dich tu nhién déi voi
SARS-CoV-2 trong cong dong ngudi Viét Nam.

Mau huyét thanh duoc thuc hién xét nghiém ELISA phat hién khang thé khang
S chi tap trung trong hai nhom ngay thu thap mau sau nhiém 1-4 thang va 7-8 thang

la mét han ché trong nghién ctiu cua ching toi. Tuy vay, két qua nghién ctiu da chi
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ra rang khong gidng khang thé khang protein N, ti 1& khang thé khang protein S duoc
duy tri cao sau nhiém vi rit 1-4 thang va 7-8 thang (95,73% va 91,43%) (hinh 3.1).
Két qua nghién cttu nay cua chdng t6i pht hop véi nhiéu nghién ctu khac trén thé
gidi khi déu cho rang khang thé 1gG khang protein S cia SARS-CoV-2 6n dinh trong
it nhat 6 thang [57, 84, 87, 100, 144, 201].

Sy khac nhau vé ton luu khang thé véi hai protein N va S nay cling dugc md ta
trong nhiéu nghién ciru khac trén thé gidi. Chang han, nghién cau trén cac ca bénh
COVID-19 & Anh cho thiy ti 18 19G khang protein N tir 92% sau 3 thang xubng 72%
sau 18 thang [113]. Ton luu khang thé khang protein N va protein S caia bénh nhan
COVID-19 d3 khoi bénh trong cac nghién ctu khac nhau c6 thé khéng giéng nhau (do
thiét ké nghién ctiu, hiéu suat xét nghiém va ky thuat xét nghiém) song déu c6 chung
nhan dinh vé thoi gian duy tri va thoi gian ban huy cua khang thé khang protein S va
protein N. Khang thé khang protein N duy tri trong khoang 1-3 thang, trong khi d6
khéng thé khang protein S van duoc phat hién trong tdi thiéu 6 thang ké tir khi realtime
RT-PCR duong tinh. Khang thé 1gG khang protein SARS-CoV-2 c6 thoi gian ban huy
dai hon so vé&i khang thé 1gG khang protein N [58, 194-196].

4.2.2. Ti 1é khang thé khang protein N, S ciia nhém Ngwoi nhiém tiém véc xin

Trong nghién ctu, thoi diém thu thap mau caa di tugng Nguwoi nhiém tiém vac
xin 1a 7-8 thang sau nhiém SARS-CoV-2.

a. Tilé khang thé khang protein N

Chung tdi nhan thdy khong cé su khac biét vé ti 16 mau cé khang thé khang
protein N & nhom ddi twong Ngwoi nhiém tiém 1 mii vac xin (32,85%, muc 3.2.2.a)
va nhém Nguwoi nhiém chua tiém vac xin tai thoi diém lay mau 7-8 thang sau nhiém
vi rat (31,43%, hinh 3.1). Nguoc lai, c6 su khac biét vé ti 18 nay gitra nhom ddi twong
Ngueoi nhiém tiém 2 mii vac xin (88,89%, muc 3.2.2.a) va Ngwoi nhiém chua tiém
VAc Xin tai thoi diém lay mau 7-8 thang sau nhidm vi rat. Két qua nay theo ching toi
la do loai vac xin. Nghién cttu ghi nhan c6 4/140 (2,86%) (bang 3.2) ddi tuong Ngueoi

nhiém tiém 1 miii véc xin d3 tiém vic xin BBIBP-CorV, day 1a loai vic xin duy nht
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trong nghién ctiu tao khang thé khang protein N; trong khi d6 9/9 (100,00%) (bang

3.2) dbi tuong Nguwoi nhiém tiém 2 mii vac xin da tiém BBIBP-CorV.
b. Tilé khang thé khang protein S

Tuong tu voi két qua phan tich ti 16 khang thé khang protein N, nghién ciru da
ghi nhan khong co su khéc biét gitra ti 16 mau c6 khang thé khang protein S & nhém
d6i twong Newoi nhiém chwa tiém vac xin tai thoi diém 1y mau 7-8 thang sau nhidm
Vi rt (91,43% (hinh 3.1)) va Nguoi nhiém tiém 1 miii vac xin (90,71% (muc 3.2.2.a)).
Theo ching tdi, két qua nay 1a do 93,57% mau (131/140) (bang 3.2) cua ddi twong
Ngueoi nhiém tiém 1 mili véc xin dugc thu thap tai thoi diém 1-10 ngay sau tiém. Mau
thu thap tai thoi diém nay co ti 16 khang thé khang protein S thap hon so véi mau thu
thap tai thoi diém 11-30 ngay (90,08% so véi 100,00% (bang 3.5)).

O nhém Nguroi nhiém tiém 2 mili vac xin, ti 16 mau cé khang thé khang protein
S 12 100,00% (muc 3.2.2.a), cao hon so v&i nhom Ngwoi nhiém chua tiém vac xin tai
thoi diém 1y mau 7-8 thang sau nhiém vi rat 1a 91,43% (hinh 3.1). Két qua nay ciing
phl hop véi mot sé nghién cau & Mé-xi-co, An Do [88, 182]. Két qua trén cho thay
mién dich ting cuong thdng qua tiém vic xin hoic tai nhidm déu c6 kha nang duy tri

su hién dién cua khang thé trong co thé, han ché kha niang mac bénh [61].

4.2.3. Ti I¢ khang thé khang protein N cia nhém Ngwoi tiép xiic chiwa
tiém vdc xin

Mau huyét thanh ctia Ngueoi tiép xic chua tiém vac xin duogc thu thap trong thoi
gian xuat hién 2 1an séng lay nhiém dich: thoi diém thang 1-4/2020 tuong @ng Véi
lan s6ng l1ay nhiém thir nhat, thang 7-8/2020 twong Gng vai lan song lay nhiém thi
hai (DPa Nang). Nghién ctu cua ching toi da thu thap dugc tong sé 10.877 mau tir
10.877 dbi tuong Nguoi tiép xdc chua tiém vac xin phong COVID-19.

Nhém déi tuong Nhan vién y té 1a can bo y té va nhan vién phuc vu tai bénh
vién diéu tri bénh nhan COVID-19 dugc ldy mau trong thang 1-4/2020 chiém ti 1&
22,95%, lay mau trong thang 7-8/2020 chiém ti 1& 30,89% (bang 3.3). Pay la nhom

dugc xac dinh c6 nguy co cao nhat, can duoc kiém soét vé kha ning nhiém SARS-
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CoV-2 trong qua trinh thuc thi nhiém vy, vi vay chung t6i da thuc hién xét nghiém

tam soat nguy co tai nhém nay.

Nhom d6i twong Nguwoi cach ly séng tai khu céch ly tap trung hodc khu dan cu
phong toa trong nghién ctu c6 ti 1& sé mau thu thap I6n trong ca hai thoi gian ldy mau
thang 1-4/2020 va thang 7-8/2020 (bang 3.3). Twong tu véi mot sb nghién cau trén
thé gidi, day 1a nhom ddi twong duoc lya chon véi muc dich tim soét kha ning nhiém
SARS-CoV-2 khong triéu chiing trong cong ddng dé cung cap cac thong tin can thiét
cho xay dung chién lugc phong chdng dich COVID-19 [145, 207].

Nhom ddi tugng Bénh nhén va nguwoi nha bénh nhan ciing thu thap trong thang
1-4/2020 va thang 7-8/2020. Pay 1a nhitng nguoi diéu tri noi tri / cham soéc bénh
nhan diéu tri ndi trd ¢ 6 dich bénh vién Bach Mai va trong cac bénh vién / co sd y té
nghi c6 ca bénh COVID-19 trong 6 dich thanh phé Pa Néng.

Ngoai ra, trong nghién citu ching toi ¢6 thu thap mau ¢ nhom dbi twong Ngueoi
nhdp canh, 1a nhitng nguoi di vé tir qubc gia da xuét hién dich COVID-19 trong lan
song lay nhiém dich lan thi nhat; s6 lwong mau caa nhom nay 1a 18 mau (1,91%)
(bang 3.3). Tai thoi diém bat dau xuat hién dich, Viét nam 1a nhirng qudc gia thyuc
hién chién luoc “zero COVID”, vi vay Viéc danh gia nguy co tham nhap tir cac nudc

khé&c rat can thiét dé co thé xay dung céc bién phap phong chéng phu hop.
a. Ti 1¢ dwong tinh theo théi gian thu thdp mdu.
Thoi gian thu thap mau thang 1-4/2020 (Ha Noi, Vinh Phic).

Thoi diém thang 1-4/2020, nghién ciru cua ching toi da tién hanh thu thap mau
va lam xét nghiém ELISA phat hién khang thé 1gG khang protein N caa quan thé gom
941 d6i twong nguy co nhiém cao véi vi rit SARS-CoV-2. Nghién ctru di ghi nhan
tong s6 11/941 (1,17%) mau huyét thanh c6 khang thé khang SARS-CoV-2 trong
cong déng (muc 3.2.3.a). Trong d6, c6 5 mau thu thap tir Nhan vién y té, 3 mau thu
thap tir Bénh nhdn va nguoi nha bénh nhan, 1 mau cua Ngwoi cach ly va 2 mau cua

Nguroi nhdp canh vao Viét Nam (hinh 3.3).
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Trong ndm dau tién cua dai dich COVID-19 (2020), i I& huyét thanh trong cong
ddng duoc ghi nhan tir dudi 1% dén 12,5% tai cac qudc gia / khu vuc khac nhau trén
thé gisi. Ti 1é dudi 1% duoc ghi nhan ¢ Hy Lap, Ma-lai-xi-a va Uc, day 1a cac qudc
gia thuc hién thanh cdng cac bién phap du phong lay nhiém bao gém gidn cach x&
hoi, cach ly ngudi ¢ nguy co cao va kiém soat bién giéi nghiém ngat [67, 98, 174].
Ti 1& khang thé khang SARS-CoV-2 duoc ghi nhan trén 10% & cac nude ¢6 mie do
lay truyén SARS-CoV-2 cao thudc khu virc Bac Au va Biac My nhu Tay Ban Nha,
Thuy Si, My [166, 171, 187].

Két qua nghién ciru cta ching toi trong giai doan thang 1-4/2020 cho thay ti I¢
c6 khang thé khang SARS-CoV-2 thap (1,17%) trong cong dong c6 nguy co lay
nhiém cao. Két qua nay cé thé duoc giai thich do hiéu qua cua cac bién phap du phong
lay nhidm quyét liét va triét dé caa chinh phua Viét Nam ap dung trong thoi gian thuc
hién nghién ctiu tir thang 1 dén thang 4 nam 2020 [1]. Khi xuat hién 6 dich COVID-
19 trong cong dong, chinh pha da thuc hién cach ly x& hoi va khuyén cao ngudi dan
nén sir dung khau trang, rira tay thuong xuyén, va han ché tu tap dong ngudi. Nguoi
nhap canh vao Viét Nam phai cach ly tap trung 14 ngay [26, 27]. Hiéu cua cua cac
bién phap du phong lay nhidm duoc ap dung tai Viét Nam thé hién thong qua sb ca
COVID-19 cong don tinh dén cudi thang 5/2020 cua Viét Nam thap hon cac nudc
khu vuc Pong Nam A [45].

Xét nghiém ELISA phat hién khang thé 1gG trong huyét thanh theo cng b cia
nha san xuat c6 do nhay (84,8%) va do dic hiéu (100%) cho thiy day 1a xét nghiém
c6 hiéu lyc cao [37]. Tuy nhién, nghién cau cta chung t6i chua thé loai trir duoc
truong hop khang thé ¢ dudi ngudng phét hién nén khong thé phat hién trudng hop
d6i twong c6 khang thé nong do thap [125].

Thoi gian 1dy miu xét nghiém khang thé sau khi tiép xdc gan véi ca bénh cua
nhom dbi twong nghién ctu sém hodc mudn hon so véi khuyén cdo sé& 1a han ché
cta nghién ctru va anh huong truc tiép dén két qua nghién ciu. Theo khuyén céo
cua trung tdm dy phong va kiém soat bénh tat Hoa Ky, xét nghiém khang thé nén

duoc thuc hién trong vong 1-3 tuan sau khi phoi nhiém véi ngudn bénh [169]. Mot
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sb6 huong dan khuyén céo thoi gian xét nghiém khang thé nén thuc hién sau 1 tuan
va trudc 6 tuan sau khi tiép xic vai ca bénh, khang thé s& giam dan theo thoi gian
dic biét 1a nhirng truong hop nhiém vi rat khdng co triéu chiing [103, 130]. Béi
twgng tham gia nghién ctru la bénh nhan va nguoi nha bénh nhan, hay nhan vién y
té, nguoi 1am viéc trong bénh vién khong xac dinh duoc cu thé ca bénh nén khong
biét dwoc thoi gian va muc do tiép xdc vai ca bénh, c¢d thé anh hudng dén d6 chinh
X4c cua sb liéu.
Thei gian thu thap miu thang 7-8/2020 (Pa Ning)

Ngay 25/7/2020, Bo y té cong bd ca bénh COVID BN416, day 1 ca bénh dau
tién trong 6 dich Da Néng [10]. Trudc dién bién phic tap cua tinh dich bénh, thanh
phd da thuc hién gidn cach x& hoi toan thanh phé tir Oh ngay 28/7/2020, chi sau 3
ngay phat hién ca bénh dau tién [15]. Vi muc tiéu khong dé dich bénh bung phat,
lan rong ¢ Pa Nang va cac dia phuong khéc, thanh phd Pa Nang di phdi hop véi cac
co quan lién quan truy vét, xét nghiém than téc dién rong cho nhitng ddi twong can
thiét dé ngan ngtra c6 hiéu qua viéc 1ay nhiém.

Tai 6 dich ndy, mau huyét thanh duoc thu thap dé Iam xét nghiém huyét thanh
hoc trén quy mé lon, d6i tugng da dang va gan nhat vai thoi diém xay ra dich s& gidp
dua ra udc tinh chinh xac hon vé ti 18 ngudi mang huyét thanh c6 dap ang véi khang
thé khang SARS-CoV-2, truy vét noi khoi phat cua dich, xac dinh duoc khu vuc c6
nguy co cao cua bénh cling nhu nhan dinh vé thoi diém xuat hién dich tai Ba Nang.
Két qua nghién ctru s& gitp Pa Néing va cac dia phuong khac dua ra chién lugc giam
sat, xét nghiém, dap tng va kiém soét dich tot hon, tap trung vao cac khu vuc va doi

tugng cd nguy co cao cua bénh.

Tong s6 9.936 mau huyét thanh da duoc thu thap tai Pa Ning (thang 7-8/2020),
bao gom huyét thanh ciia nhan vién y té tai cac bénh vién/trung tam y té, bénh nhan
dang duoc diéu trj tai 2 bénh vién khi c6 1énh phong toa bénh vién va cong dong la
ngudi dan séng xung quanh khu vyc 3 bénh vién duoc coi 1a tam dich: bénh vién Da

Néng, bénh vién Chinh hinh & Phuc hdi chtic ning, bénh vién C Da Néng.
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Ti & c6 khang thé khang protein N cua SARS-CoV-2 trong mau thu thap tir ddi
tuong ldy mau trong 6 dich Pa Néng ngay tai thoi diém xay ra dich 1a 75/9936
(0,75%) (muc 3.2.3.a). Trong d6 mau thu thap tir Nhan vién y té 1a 37/75 trudng hop;
c6 4 mau caa Bénh nhdn va nguoi nha bénh nhan duoc phét hién cé khang thé khang
protein N cia SARS-CoV-2; 34 mau cua Nguoi cach ly duge xac dinh duong tinh
ELISA khang thé khang protein N (hinh 3.3).

Nghién ctru da phat hién khang thé khang protein N cia SARS-CoV-2 c6 trong
mau huyét thanh cua ca ba nhém Nhan vién y té (37/3069 (1,20%)), Bénh nhan va
nguoi nha bénh nhan (4/455 (0,88%)) va nhém Newai cach ly (34/6412(0,53%)). Két
qua nay cho thiy ngudi mang khang thé khang vi rat SARS-CoV-2 ¢6 trong ca co s
y té va cong dong. Viéc gian cach x& hoi toan thanh phé 1a mot bién phap ding dan

dé nhanh chéng han ché sy bung phat cua dich.

Két qua nghién ctru ghi nhan cac mau duong tinh ELISA chi c6 & mau thu thap
cta nhan vién y té 1am viéc & bénh vién Pa Ning, diéu nay da goi ¥ dia diém c6 ca
nhiém SARS-CoV-2 la bénh vién Pa Nang.

Véi truong hop dich & Pa Ning, tir két qua xét nghiém huyét thanh hoc gidp
chung t6i xac dinh duoc dia diém c6 ca nhiém SARS-CoV-2 (bénh vién Pa Ning) va
nhan dinh vé thoi diém khai phat 6 dich (vao dau thang 7/2020).

Két qua nghién ctru ciia chling tdi cho thay ti 1¢ c6 khang thé khang SARS-CoV-
2 trong cong ddng tai Pa Nang vao thang 7-8/2020 thap, twong tu nhu cac nudc thuc
hién thanh cong cac bién phap du phong lay nhiém nhu Hy Lap, Ma-lai-xi-a va Uc
[67, 98, 174].

Ti I& c6 khang thé khang SARS-CoV-2 trong cong dong co nguy co mac
COVID-19 tai Viét Nam & hai giai doan thu thap mau trong nghién cau khac nhau
khong ¢6 ¥ nghia thong ké (p=0,716).

b. Ti 1¢ dwong tinh theo nhém déi twong ldy méu

Két qua nghién ciru cua ching tdi ghi nhan ti 1¢ dwong tinh cao vai khang thé

IgG khang N protein trén dbi twong Nguwoi nhdp canh (céch ly tap trung, 11,11%) so
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véi nhom Ngweoi cach ly (co so cach ly tap trung va khu vuc phong toa, 0,33%) (thoi
gian thu thap thang 1-4/2020) va 0,53% (thoi gian thu thap thang 7-8/2020) (hinh
3.3). Pa s6 trong nhdm Nguroi nhdp canh 1a nguoi tré vé tir cac khu vuc c6 vuc dang
bung phat dich COVID-19 nhu Anh, Nga, Tay Ban Nha, B¢ va Thuy Si va Trung
Qudc. Pay c6 thé 1a mot nguyén nhan khién cho ti 16 mau cé khang thé khang protein
N cua SARS-CoV-2 trong nhém nay |a cao nhat.

Két qua trén cho phép nhan dinh tinh hinh dich tai Viét Nam trong giai doan
thang 1/2020 dén thang 8/2020 duoc kiém soat tét, tuy nhién do sé lugng mau thu
thap tir d6i twong nhap canh it (18 mau) vi vay viéc danh gia nguy co tham nhap tir

ngudn ngoai nudc khong nhiéu ¥ nghia véi két qua nay.

Két qua cling ghi nhan nhém d6i twong 12 nhan vién y té va nguoi phuc vy tai
bénh vién va co sé diéu tri bénh nhan COVID-19 (nhém Nhan vién y té) c6 ti 1¢ phét
hién khang thé IgG khang protein N cao hon cac ddi twong khéc trong nhom Ngueoi
tiep xuc. Ti 1& dugc ghi nhan 12 2,31% (5/216) va 1,20% (37/3069) trong hai lan thu
thap mau tuong ung la 1-4/2020 va 7-8/2020 (hinh 3.3).

Tai clng thoi diém nam 2020, ti 1é nhan vién y té c¢6 khang thé SARS-CoV-2
tai Y 12 12,2%, tai Hy Lap 1a 8,7% hay 2,36% tai A Rap cho thay ti I¢ huyét thanh
duong tinh ctia nghién ciru tai Viét Nam thap hon so véi cac nuéc khac [53, 96, 165],
dong thoi thap hon ti 1é ¢ khang thé khang SARS-CoV-2 néi chung (8,7%) trong
mot nghién ciru phan tich tdng hop 49 nghién ciru khac nhau trén thé gidi nam 2020
Vi tong sb 127,489 d6i twong 1a nhan vién y té trong [95]. M6t s6 nghién ctu chi ra
rang mot trong nhitng nguyén nhan lam giam dang ké nguy co 1ay truyén SARS-
CoV la viéc str dung khau trang va st dung bao ho ca nhan (PPE) [213]. Theo
chang tdi, nguyén nhan chinh cua sy chénh léch ti 1 nay Ia chinh sach kiém soét
dich tai cac quoc gia khac nhau bén canh nguyén nhan vé sir dung cac phuong
phap xét nghiém khac nhau trong nghién ctu.

Déng cha ¥ 1a mau thu thap tir nguoi cach ly trong co so cach ly va trong cong
ddng (Nguoi cach ly) véi 1/300 mau ¢ khang thé khang vi rat, twong Gng ti 18 0,33%
(thang 1-4/2020) va 34/6412 mau (0,53%) (thang 7-8/2020) (hinh 3.3), ti 1¢ nay thap
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hon nhiéu so véi cac nghién ciru vé khang thé khang COVID-19 trén thé gisi. O céc
khu vue nhu chau Au, ti 1é khang thé trong cong dong la 1,6% téi 3,9% [62, 92]. RO
rang viéc han ché di lai, han ché tiép x(c gan ciing nhu gidn cach x4 hoi di tac dong
t6i cong dong. Tir nhitng truong hop c6 khang thé khang COVID-19 dugc phat hién
trong nghién citu, mot 1an nira phan anh nhing bién phap phong chéng dich nhu déng
ctra bién gidi, han ché di lai - cach ly tai chd — xét nghiém céac truong hop xuét nhap
canh cling nhu gidn cach xa hoi, truy vét ca bénh va ngudi tiép xtc caa Viét Nam rat

thanh cong.
c. Gia tri OD ciia c&c mdu dwong tinh

Két qua nghién ciru cua ching toi cho thay gié tri OD trung binh caa cac mau
duong tinh ELISA phat hién khang thé khang protein N trong nhdm Nguoi tiép xdc
chua tiém véc xin thu thap trong thang 1-4/2020 va thang 7-8/2020, twong tng Vi
hai 1an s6ng lay nhiém dich COVID-19, c6 sy thay d6i theo chiéu hudng ting 1én (tir
0,48 1&n 1,02) (hinh 3.4). Tuy nhién can nguyén vi rat SARS-CoV-3 cua hai lan séng
lay nhidm 12 nhitng bién thé khac nhau: vi rat Vii Han (19A) tai lan song lay nhiém
thir nhat, bién thé 20B tai lan séng lay nhidm tht hai. Vi vay cd thé cho phép nghi vé
kha nang dap tng mién dich cua co thé véi cac bién thé vi rat khac nhau sé tao ra
nong do khang thé khac nhau. Ngoai ra, su khac nhau vé gia tri OD trung binh noi
trén ciing c6 thé duoc giai thich 1a do thoi diém thu thap mau huyét thanh sau khi
phoi nhiém vi r(t trong hai khoang thoi gian noi trén khac nhau. Thoi diém lay mau
sém hay muodn hon so v6i khuyén cdo s& 1am anh huong dén gié tri OD trong két qua
ELISA phat hién khang thé khang protein N.

4.2.4. Ti 1¢ khang thé khang protein N, S va thei gian xudt hi¢n khang thé
sau tiém ciia Nguwoi tiép xac tiém vdc xin

Thang 10/2021, nghién cau tién hanh thu thap mau tai nha may Poyun, Chi
Linh, Hai Duong. Pay 1a khu cong nghiép dau tién trong ca nuéc bung phat dich
COVID-19 vao thang 1-3/2021. Céng nhan khu cong nghiép 1a mot trong cac doi

tuong wu tién duoc tiém vic xin phong COVID-19 sém. Nghién cttu ctia ching toi



97

lya chon nhém dbi tuwong nay dé l1dy mau nghién ciru, nham xac dinh kha ning dap
ting khang thé sau tiém vac xin phong COVID-19. Tong sé mau huyét thanh duoc
thu thap ¢ day tir di twong tiém 1 miii va 2 miii vac xin phong COVID-19 la 657
mau (muc 3.1.3).

a. Ti Ié khang thé khang protein N va protein S

T/ 1¢ khang thé khang protein S

Trong nghién ciru caa ching t6i, tong s6 ¢ 4 loai vic xin duoc tiém cho cong
nhan 1am viéc trong cong ty Poyun, Hai Duong trong thoi gian tir thang 7/2021 dén
thang 10/2021 d6 la ADZ1222, Comirnaty, SpikeVax va BBIBP-CorV.

Két qua cho thay céc loai vic xin trong nghién ciru cua ching toi déu tao dap
trng mién dich tét ddi voi cong ddng ngudi Viet Nam; khdng co su khac biét vé ti 1¢
phat hién khang thé khang protein S trén cac d6i tuong tiém céc loai vac xin khac
nhau (p=0,169) (hinh 3.5).

Sau tiém 2 miii vac xin (1 liéu trinh), ti 1& c6 khang thé khang protein S cua céac
d6i tuong tiém cac loai vac xin néu trén déu dat trén 90%. Két qua nay phu hop voi
mét sé nghién ciu khac ¢ Viét Nam va trén thé gisi. Ti 1é mau thu thap cta nhom di
tugng tiém ADZ1222 va nhém tiém Comirnaty/SpikeVax c6 khang thé 1gG khéang
protein S trong nghién ciu cua ching toi 1a 100,00%, twong tu két qua cua nghién
ctru dugc thyuc hién tai Anh (nam 2020), tai Ao (nim 2021) trén cac doi tuong sau
tiém 2 mii ADZ1222 va Comirnaty [89, 175]. Mot nghién ctru dugc thuc hién tai
Viét Nam niam 2021 ciing cho két qua twong tw, 99% nhan vién y té c6 khang thé
khang SARS-CoV-2 sau tiém 2 miii vac xin ADZ1222 [198].

V6i hai nhom dbi tuong tiém ADZ1222 va BBIBP-CorV, mau cé khang thé
khang SARS-CoV-2 dat ti Ié thap (29,3% va 50,00%) sau tiém 1 mii vac xin, tang
cao (100,00%) sau khi tiém 2 miii vic xin (hinh 3.5). Két qua nay tuong tu mot sb
két qua nghién ciu khéc vé dap tng khang thé sau tiém vic xin ADZ1222 va BBIBP-
CorV. Két qua nghién ciru duoc thyc hién tai Viét Nam (2021) cia Nguyen Van Vinh

Chau va cong su cho thay ti 16 c6 khang thé ting tir 27,3% sau 14 ngay tiém miii 1
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1&n 98,1% sau 14 ngay tiém miii 2 vic xin ADZ1222 [75]. Mét nghién ctru duoc thuc
hién tai Trung Qudc (2021) nham danh gia kha niang sinh mién dich cia vac xin
BBIBP-CorV cho thay ti 1¢ c6 khang thé trung hod SARS-CoV-2 sau 1 thang tiém
mili 113 50,22%, ti 18 nay tang 1én 90,63% sau 1 thang tiém miii 2 vac xin BBIBP-
CorV.

Trong nghién ctru, 6 mau thu thap tir nhdm d6i twong tiém 1 mii va 2 miii cac
vac xin cdng nghé mRNA (Comirnaty, SpikeVax) 1a han ché (18 va 31 mau), két qua
thu dwoc ciia nhdm tiém 1 miii vac Xin cho thy ti I&é duong tinh khang thé khang
protein S dat 88,89% (16/18) (hinh 3.5).

Sy khac biét vé ti 1& duong tinh cua khang thé khang protein S cua cac loai vac
xin khac nhau sau khi tiém 1 mii (hinh 3.5) c6 thé dugc giai thich do sy khac nhau
vé cdng nghé san xuét vac xin: vi rat bat hoat (BBIBP-CorV); vector vi rut (DNA)
(ADZ1222) va mRNA (Comirnaty, SpikeVax). Tuy nhién mot liéu trinh tiém la 2
mili, vi vay su khac biét nay khong c6 y nghia nhiéu trong danh gia dap tng mién

dich sau tiém vic xin.

Két qua nghién ciru cia chung toi ciing xac dinh ti 16 dwong tinh khang thé
khang protein S sau tiém 2 miii vic xin 1a 91,75%, sau khi tiém 1 miii vac xin Ia
37,16% (muc 3.2.4.a). So sanh v4i nhom dbi tuong 1a bénh nhan COVID-19 (Nguoi
nhiém) cho thay ti I¢ phét hién khang thé khang protein S 12 94,97% (muc 3.2.1.a)
tuong duong v4i d6i twong duoc tiém 2 miii vac xin. Cac két qua trén khang dinh s6
lwong 2 miii vac xin trong liéu trinh co ban cua 4 loai vac xin duoc tiém trong nghién

ctru 1a phu hop trong viéc sinh khang thé khang SARS-CoV-2.

T7 16 khang thé khang protein N

Nghién ctu phat hién mét ti Ié nhd mau huyét thanh ¢ khang thé khang protein
N trong mau thu thap tir d6i twong tiém 1 mii ADZ1222 (1,59%) va 2 mii
Comirnaty/SpikeVax (3,23%) (hinh 3.5). Ba loai vic xin ndy c6 thanh phan Ia
DNA/MRNA ma ho4 cho protein S. Phan tich theo thanh phan va céng nghé san xuat
vac xin thi két qua nghién ciru nay khong phu hop. D6 dic hiéu cua ki thuat ELISA
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phat hién khang thé khang N sir dung trong nghién ciu ctia ching toi 1a 100%, ching
t6 k¥ thuat c6 do chinh xac cao. Két qua nay cd thé ly giai do sai sb cua qué trinh thu
thap thong tin, ddi twong nghién ctu co thé da timng phoi nhidm, hoic da tiém vac xin

BBIBP-CorV. Ti & sai s6 nay thap nén khdng anh huéng dén két qua nghién ctu.

Nghién ctru cia ching t6i da chi ra rang sy khéc biét khong ¢ ¥ nghia thong ké
(p=0,175) giita ti 1¢ khang thé 1gG chéng lai protein N (79,37%) so vdi protein chéng
S (94,97%) trong nhiém vi rat ty nhién (muc 3.2.1.a). Nguoc lai, c6 sy khac biét
(p<0.001) gitra hai ti 1¢ ndy sau tiém vic xin ciia nhdm Ngwoi tiép xac tiém hai miii
BBIBP-CorV (hinh 3.5).

Trong nghién cau caa ching toi, tong cong 472/509 (92,73%) mau thu thap tir
nhoém d6i twong Nguwoi tiép xuc tiém 2 miii vac xin dd nhan duoc vac xin BBIBP-
CorV (vic xin vi rat bat hoat) (bang 3.3), vac xin nay s& tao dong thoi khang thé
khang protein N va khang thé khang protein S. Tuy nhién, két qua cta chdng téi cho
thay ti 1& dwong tinh v&i khang thé khang protein N thap hon so véi khang thé khang
S (32,84% s0 véi 91,10% (hinh 3.5)) sau tiém da 1 liéu trinh vac xin BBIBP-Cor (2
miii) va khong nhidm SARS-CoV-2. Phét hién nay ciing tuong tu két qua cua mot
nghién ctru duoc thuc hién tai An Do [112]. M6t s6 gia thuyét cho rang véc xin vi rat
bat hoat giam doc luc s& 1am giam hoat tinh khang nguyén cua protein N. Két qua
nghién cau bd sung bang chimng vé su lua chon khang nguyén protein S cho hau hét
c4c loai vac xin phong COVID-19 trén thé gidi san xuat theo cong nghé mRNA, téi

t6 hop hién nay.

S6 lieu két qua (hinh 3.5) cia mau thu thap tir cac ddi twong tiém vac xin
BBIBP-CorV cho thay loai vic xin nay khi tiém da 2 miii c6 thé hiéu qua tuong tu
nhu tiém mot 1 mii loai vac xin c6 céng nghé san xuat mRNA |4 Comirnaty,
SpikeVax (p=0,754).

Nghién ctu ciia ching tdi c6 mot s6 han ché bao gdm phan bé do tudi, gigi tinh
trong d6i twong ldy mau va sy thiéu can bang vé ti Ié cac loai vic xin dugc tiém cua

d6i tuong lay mau.



100

Vic xin phong COVID-19 bat dau dugc trién khai tai Viét Nam vao thang
3/2020 cho mot s6 di twong wu tién & mot s6 dia phuong theo Nghi quyét 21/NQ-
CP ban hanh ngay 26 thang 2 nam 2021. Bén thang 7/2021 chién dich tiém vac xin
COVID-19 méi duoc trién khai rong trén pham vi ca nuée. Trong thoi gian do, lan
so6ng lay nhiém tht tu do bién thé Delta d tao nén su thay doi nhanh chong vé ti 18
nhiém SARS-CoV-2 trong cong ddng, vi vy viéc danh gia riéng dap wng mién dich
sau nhiém vi rat ty nhién hoac hiéu qua dap tng mién dich do vic xin phong COVID-
19 tai Viét Nam kho trién khai thoi gian say nay. Nghién ciu cua ching tdi cho du
c6 mot sb han ché nhung di cung cap nhimg thong tin co ban vé mit bang mién dich
trong cong dong trudc khi nhidm COVID-19 va sau khi tiém vac xin. Nhing théng
tin ndy c6 thé coi nhu “nén mién dich” cua cong dong Viét Nam, va s& gilp cho céc
nghién cau tiép theo lién quan dén sy tai nhiém SARS-CoV-2 véi cac bién thé khac

nhau hozc tiém nhac lai vic xin phong bénh.

Trong nghién cau, sé lugng ddi twong ldy mau dugc tiém Comirnaty, SpikeVax
(vac xin mRNA) thap hon so véi BBIBP-CorV (vac xin vi rdt bat hoat) (bang 3.1).
Diéu nay nguoc lai vai tinh hinh chung trén thé gidi, d6 1a cac loai vac xin san xuat
trén nén tang mRNA duoc sir dung rong rai hon vi rat bat hoat [29]. Nhu vay, két qua
nghién ciru cua ching toi s& gop phan bo sung thém céc thong tin vé dap tng mién
dich vai vac xin vi rat bat hoat cho cong dong khoa hoc thé gidi.

Mot diém han ché nira caa nghién ciru nay 1a doi twong 1y mau Nguwoi tiép xuc
tiém vac xin tap trung trong mot cong ty duy nhat, 1a ngudi trong d6 tudi lao dong,
nén phan b vé do tudi chua dai dién cho cong dong Viét Nam, tuy nhién két qua
nghién ctru Van cd gia tri nhat dinh trong quan thé.

b. Thoi gian xuat hién khang thé khang SARS-CoV-2 sau tiém vic xin
phong COVID-19

Sau tiém 1 mili vdc xin

Nghién ctu cua ching toi cho thay ti Ié phat hién khang thé khang protein S trong

mau caa nhom ddi twong chua co tién sir nhidm vi rit SARS-CoV-2 (Nguwoi tiép xuc)
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sau 31-90 ngay tiém 1 miii vac xin dat 96,97% (hinh 3.6). Ti & phét hién khang thé
khang protein S trong mau ciia nhom d6i twong nay sau 31-90 ngay tiém 2 miii vac xin
1a 100,00% (hinh 3.8). Nghién ctru ghi nhan sy khac biét vé ti 18 duong tinh khang thé
khang protein S trén mau ciia nhom ddi twong chua c6 tién sir nhidm SARS-CoV-2 tai
cac thoi diém ldy mau sau khi tiém mii thir nhat 0-10 ngay (5,32%), 11-30 ngay
(85,71%), 31-90 ngay (96,97%) (hinh 3.6). Két qua quan sat trén cho thy dap tng

mién dich véi vac xin s& xuét hién sau 10 ngay va dat tdi da sau 31-90 ngay.

Sau tiém 2 mili vdc xin

Véi mau thu thap tir déi twong da tiém 2 miii vac xin BBIBP-CorV, tuong tu
nhu ti 18 khang thé khang protein S, ti 1¢ khang thé khang protein N ciing ting 1én
theo thoi gian thu thap mau sau tiém vac xin, tir 10,00% (0-10 ngay) 1én 41,52% (11-
30) ngay (hinh 3.7).

Ngoai ra, quan sat trén mau thu thap tir di tuong tiém mili 2 vac xin cho thay
ti 16 miu duong tinh khang thé khang protein S ciing ting 1én rd rét tir 76,92% (0-10
ngay) 1én 96,49% (11-30 ngay) va 100,00% (31-90 ngay) (hinh 3.8). Két qua nghién
ctru da khang dinh s hién dién cua khang thé khang S protein sau khi tiém 1 miii vic

xin khdng bén viing theo thoi gian.

Thoi gian xuat hién va tén luu ctia khang thé sau tiém vic xin phong COVID-
19 ¢6 ¥ nghia quan trong trong viéc dinh hudng lich tiém vac xin liéu trinh co ban va
cac mili tiém nhéc lai. Két qua nghién ciu cua ching t6i cung cap thong tin cho viéc
lya chon thoi diém ldy mau sau tiém vac xin khi can danh gia dap tng khang thé &
nhitng d6i twong tiém vac xin.

Do tudi cua quan thé trong nghién ctu tap trung tai lra tudi lao dong 1a diém

han ché caa nghién cau, vi vay két qua nghién ciru chwa dai dién cho cong ddng ngudi
Viét Nam.
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4.3. KHANG THE TRUNG HOA SARS-COV-2 O NGUOI NHIEM VA
NGUOI TIEP XUC CHUA TIEM VAC XIN PHONG COVID-19.

Pép ang mién dich dé tao khang thé 1a phan tng chinh cua co thé véi sy xam
nhiém cua SARS-CoV-2, nghién ctru vé hiéu qua cua khang thé c6 ¥ nghia rat 16n
trong viéc phat trién vic xin va phuong phap diéu tri. Trong sé cac khang thé tao
ra, khang thé trung hoa (neutralizing antibody) dwgc cho 1a rat c6 gia tri trong viéc
xac dinh kha ning mién dich cua cé4 thé hoic quan thé trong viéc chéng lai vi rat
SARS-CoV-2, ciing nhu danh gia hiéu qua bao vé cua vic xin, ngudng bao vé cua
khang thé.

Vai tro caa khang thé trung hoa ciing dugc xac dinh rd rang trong viéc bao
vé vat cha chong lai su l1ay nhiém, nhan Ién cua vi rat bang cach tan cong va trung

hoa, bat hoat cAc muc tiéu l1a khang nguyén cau trac cua vi rit SARS-CoV-2.

Mac du phuong phap trung hoa giam dam hoai tr PRNTso 1a phuong phap st
dung vi rt séng, yéu cau phong thi nghiém an toan sinh hoc cap do 3 (tai thoi diém
nghién ctiu), song ching tdi lra chon thuc hién PRNTso vi day phwong phéap ti wu

dé phat hién khang thé trung hoa.

4.3.1. Xdc dinh higu gia caa chaing vi rut.

Trong thoi gian tir thang 1/2020 dén thang 12/2021 tai Viét Nam, cin nguyén
gay ra cac lan séng lay nhiém COVID-19 dugc xac dinh 1a cac vi rit SARS-CoV-2
khac nhau. Theo két qua nghién ciu cia Vién Vé sinh dich t& Trung uong, trong lan
s6ng lay nhidm thir nhat (thang 1-4/2020), can nguyén gay dich 1a dugc xac dinh 1a
vi rat Vii Han (19A). Trong vu dich Pa Nang (thang 7-12/2020), cin nguyén chinh
gay dich la SARS-CoV-2 bién thé 20B. Thoi diém xuat hién lan séng lay nhiém thi
ba (thang 1-3/2021), can nguyén vi rt gay dich cha yéu Ia bién thé 201 (bién thé
Alpha).

Mau huyét thanh caa Ngwoi nhiém va Nguoi tiép xtc trong nghién ctru duoc thu
thap trong cac lan song lay nhiém khac nhau trong hai nim 2020-2021 & Viét Nam.

Vi vay, ngoai vi rat goc Vii Han (19A), chiing toi da Iya chon thém 2 bién thé vi rat
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12 Alpha (20I) va Beta (20H) dé thuc hién ky thuat PRNTse véi muc dich tim hiéu
tuong tac ctia khang thé trung hoa trong mau huyét thanh véi 2 bién thé SARS-CoV-

2, bén canh viéc x4c dinh va dinh luong khang thé trung hoad cia mau nghién ciu.

Hiéu gia cua vi rat Vii Han, bién thé Alpha va bién thé Beta déu dam bao viéc
thuc hién PRNTs.

4.3.2. Til¢ khang thé trung hoa va dinh lwong hiéu gia khang thé trung hoa trong
mau huyét thanh dwong tinh ELISA khdng thé khang protein N

Chuing t6i st dung Vi rdt SARS-CoV-2 phan 1ap tai 1an song lay nhiém lan thi
nhat duoc xac dinh 12 vi rit Vit Han (19A) dé thuc hién xét nghiém PRNTso. Chiing
t6i lya chon vi rat Vil Han trén co sé cac khang nguyén trong thanh phan vac xin
COVID-19 déu phat trién dua trén dong vi rut ndy. Do yéu cau vé thé tich mau huyét
thanh nén s6 lwong mau da thuc hién PRNTso sau khi dugc xac dinh duong tinh véi
khang thé khang protein N thong qua phan ang ELISA 14 138 mau. Toan bo 138/138
mau nay duoc thu thap tir déi twong khéng tiém vic xin phong COVID-19. Viéc
khong tién hanh xac dinh khang thé trung hoa trong mau thu thap tir d6i nguoi tiép

xuc tiém vic xin 12 mot han ché caa nghién cau.

Trong ca 2 quan thé mau thu thap trong nam 2020 twong &tng véi 2 1an séng lay
nhiém dich, nghién ctru déu phat hién dugc nhing trudng hop c6 khang thé trung hoa
SARS-CoV-2. Két qua nghién ctu phat hién c¢6 97,37% (muc 3.3.2.a) miu huyét
thanh ctiia Ngwoi nhiém c6 khang thé trung hod SARS-CoV-2, 01 mau c6 khang thé
(IgG) khang protein N nhung khong phat hién cé khang thé trung hoa (bang 3.6).
Trudng hop mau nay duoc thu thap sau 01 ngay realtime RT-PCR duong tinh; ¢6 gia
tri OD = 0,27, 14 gia tri OD nho nhét trong cac mau caa nhém Nguoi nhiém duoc thyuc
hién PRNTso (hinh 3.13.a). Thoi diém Iy mau c6 thé 1am anh huong dén két qua
PRNTso do nong do khang thé trung hoa dudi ngudng phét hién cua ky thuat xét
nghiém. Tuy nhién, bénh nhan COVID-19 nhiém bénh trong vong 7 thang nhung
khong phat hién duoc khang thé trung hoa bang k¥ thuat trung hoa giam dam hoai tir

cling duoc ghi nhan trong mot s nghién ciru khac trén thé gidi. Chang han, ¢ 0,8%
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bénh nhan COVID-19 khéng c6 khang thé trung hoa tai thoi diém lay mau sau 61-
209 ngay khai phat bénh trong mot nghién ciru dugc thuc hién tai HongKong nam
2020 hay 1,5% - 7,9% truong hop bénh nhan COVID-19 c6 khang thé IgG nhung
khong c6 khang thé trung hoa SARS-CoV-2 trong nghién ctu tai Chile, Bi [124, 146,
192]. Pap tng mién dich khong dic hiéu (té bao) ciing 1a mot nguyén nhan giai thich
cho hién tugng nay. Nghién ctru cia Yan, L. N. va cong su da xac dinh cé 80% (4/5)
bénh nhan COVID-19 khdng phét hién duoc khang thé trung hoa c6 dap tng mién
dich té bao T dic hiéu SARS-CoV-2. Két qua nghién ctru cua ching tdi cho thdy quy
trinh k§y thuat trung hoa giam dam hoai tir ciing nhu ELISA phat hién khang thé khang

protein N dugc stir dung trong nghién ciru ¢6 d6 chinh xac cao.

Trong s6 mau duong tinh ELISA phat hién khang thé khang protein N ciia nhom
Ngueoi tiép xuc, chi ¢6 32,56% mau c6 khang thé trung hoa vi rdt (bang 3.6). Két qua
nay dudng nhu lién quan dén ban chat cua khang thé trung hoa, khang thé trung hoa
chi 1a mot phan trong khang thé dic hiéu duoc tao ra sau nhidm SARS-CoV-2. Ngoai
ra, mot nguyén nhan khién ti 1é mau cé khang thé trung hoa thap trong nhdm Ngwoi
tiep xdc c6 khang thé IgG khéang protein N cia SARS-CoV-2, d6 1a hiéu gia khang
thé 1gG khang SARS-CoV-2 duoc cho 12 ¢6 lién quan dén mic d6 nang cua bénh,
hiéu gia cao hon ¢ truong hop biéu hién bénh niang hon [123]. Pay 1a mot han ché
trong nghién ctru cua ching téi khi khéng c6 théng tin 1dm sang cua cac ca bénh
COVID-19.

Két qua PRNTso ciia ching tdi cho thay hiéu gia khang thé trung hoa dao dong
tir 20 dén >=320 ¢ cac khoang thoi gian l1ay mau cia hai nhém doi twong Nguwoi nhiém

va Nguoi tiép xuc (hinh 3.11).

Hiéu gia cua khang thé trung hoa phu thudc vao vi rit khang nguyén ciing nhu
thoi diém thu thap mau huyét thanh. Trong nghién ciu nay, ching t6i sir dung vi rat
Vii han (19A) 1a vi rat gdy dich trong lan s6ng 1y nhidm dau tién, ciing 1a vi rat duoc
st dung dé phat trién céc loai vac xin. Su khac biét vé hiéu gia khang thé trong cac
nhom nghién cau c6 thé giai thich do thoi diém thu thap mau cua nhom d6i tuong

Ngueoi nhiém sém nén hiéu gia khang thé trung hoa chua dat dén muc tdi da. Két qua
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nghién cttu cho thay c6 dap tng mién dich chéo gitta vi rat Vit Han va cac khang thé
tao ra boi cac bién thé vi rat sau d6. Vac xin phat trién dwa trén vi rat Vii Han van co

thé tao mién dich phong chéng céc bién thé khéc.

4.3.3. Méi lién quan giira két qua PNRTso véi gia tri OD (ELISA phat hién
khang thé khang protein N)

Dbi vai xét nghiém PRNTso, mau huyét thanh cé hiéu gia khang thé trung hoa
tir 80 trg 1&n co thé duoc coi 1a c6 khang thé & muac cao [91]. Vi mau huyét thanh
ctia nhdm Nguwroi nhiém, mau thu thap vao thang 3/2021 ¢ ti Ié hiéu gia khang thé
trung hoa muc cao (>80) cao hon so véi mau thu thap trong nam 2020 (bang 3.7).
Véi mau huyét thanh cua Ngwoi tiép xdc, ti 18 ndy & mau thu thap trong thang 7-
8/2020 cao hon so voi mau thu thap trong thang 1-4/2020. Gia tri OD trung binh (két
qua ELISA) dudng nhu lién quan (ti 1& thuan) dén ti 1& c6 khang thé hiéu gia trung
hoa cao (>80) trong mau huyét thanh (PRNTso) (bang 3.7).

Gi4 tri OD cua két qua ELISA phat hién khang thé khang protein N va hiéu
gia khéang thé trung hoa (PRNTso) c6 méi lién quan chat ché véi nhau (gia tri hé s6
twong quan > 0,5) (muc 3.3.3.b). Mau khdng c6 khang thé trung hoa c6 gia tri OD
nam trong khoang tir 0,20 dén 0,58 (muc 3.3.3.a). Nghién cau cua Souiri, A. va
cong su céng bd nam 2023 ciing ¢6 cung nhan dinh véi nghién cau caa chdng toi
vé mdi trong quan giira két qua xét nghiém huyét thanh hoc va trung hoa giam dam
hoai tir, mac du trong nghién ctiru nay sir dung xét nghiém huynh quang gan enzyme
(ELFA) [184]. Két qua trén goi y cho viéc sang loc lwa chon mau dé thuc hién xét
nghiém PRNTso, nhim nang cao hiéu qua xét nghiém, do xét nghiém nay doi hoi sy

an toan sinh hoc cao (tai thoi diém nghién ctu) va quy trinh thuc hién phic tap.

4.3.4. Sw ton lwu cua khang thé trung hoa SARS-CoV-2 theo thei gian trong
mdu huyét thanh cia nhém Ngwei nhiém.

Két qua nghién ciru trén 52 mau huyét thanh cua bénh nhan COVID-19 (duoc
xéc dinh bang realtime RT-PCR) cho thay khang thé trung hoa c6 thé duoc phat hién
trong 10 ngay dau tién sau nhidm vi rit (bang 3.8); hiéu gia khang thé trung hoa dat
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cao nhat (>=320) tai thoi diém 26-55 ngay va giam xudng bit dau tir ngay 78 sau
realtime RT-PCR duong tinh (hinh 3.14).

Két qua nghién ciu cua ching toi phu hop voi két qua cac cong trinh nghién
ctru khéc trén thé gidi. Khang thé trung hoa dwoc tao ra sau khi nhiém khoang 5-
10 ngay, dat hiéu gia cao nhit khoang 1 thang sau nhiém va giam hiéu gia sau 3
thang nhiém, twong duong véi hiéu gia chi con & mac dudi 40 [176]. Pay chinh
1a chi sé bao hiéu cho viéc suy giam khang thé trung hoa bao vé co thé khoi su
xam nhap cua vi rat. Viéc nay co thé Iy giai mot phan cho hién twong tai nhidm
SARS-CoV-2 trong cong dong.

Véi su bién d6i nhanh chéng vé mat di truyén hoc cia SARS-CoV-2, dic biét
1a cac thay d6i trén protein S ¢ xu hudng tron tranh mién dich, thi viéc giam sat sy
thay d6i cua khang thé trung hoa trong quan thé Ia rat can thiét. Theo déi lién tuc
duogc su bién doi khang thé tuong duong véi sy thay doi cua vi rit giup cho cac nha
quan ly y té cé thé sém nhan dinh duoc thoi gian st dung vac xin phd hop véi quan
the, Vi cac di tuong cd nguy co cao nhu nhan vién y té, ngudi cao tudi, ngudi co
bénh man tinh. Két qua cua ching toi s& bd sung thém thong tin cho xac dinh thoi

diém tiém miii nhic lai cta vic xin COVID-19.

4.3.5. Twong tic ciia khang thé trung hoa SARS-CoV-2 véi cac bién thé vi rat
SARS-CoV-2.

Trong qua trinh luu hanh tir 2020 dén nay, SARS-CoV-2 c6 toc do tién hoa
nhanh, trong d6 T6 chirc Y té Thé gi6i da ban hanh thong bao vé céc bién thé quan
tam (Variants of Interest - VOISs) va bién thé quan ngai (Variants of Concern -VOCs).
Viéc theo ddi dap wng khang thé trung hoa véi ting bién thé duoc thuc hién khong
chi voi muc dich tim hiéu sy anh huong caa cac dot bién trén bo gen cua vi rit ma
con véi muyc dich (ng dung dé san xuat vac xin phong bénh [55]. Ba bién thé SARS-
CoV-2 luu hanh trong nam 2020 1a Vi Han (19A), Alpha (20I) va Beta (20H) duoc
sir dung trong nghién ciru dé xac dinh hiéu qua bao vé caa khang thé trung hoa sau
nhiém. Két qua nghién ciru cua ching toi khong phat hién su khéac biét vé hiéu gia

khang thé trung hoa trén hau hét sé mau thyc hién (17/20 mau) (bang 3.9), ghi nhan
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cd hién twong phan tng chéo cua khang thé trung hoa véi bién thé vi rat SARS-CoV-
2 khac nhau.

Tuy nhién, véi ¢ mau con han ché (20 mau), két qua nghién caru chua nhan
dinh duoc liéu c6 sy khac biét vé hiéu gia khang thé trung hoa giita cac bién thé hay
khong. Vi vay viéc giam sat lién tuc sy tién hoa cua vi rit cling nhu sy thay d6i phd
mién dich trong quan thé cam nhidm rét can thiét dé tién luong nguy co bung phat
dich ciing nhu phat trién cac bién phép du phong va diéu tri phi hop cho chién luoc

phong chéng dai dich trong twong lai.

Két qua cua nghién ctu c6 su tuong déng vai cac két qua nghién ciu trén thé
giGi cho thay viéc trién khai ky thuat PRNT tai Viét Nam d3 thanh cong va két qua
cho d¢ tin cay cao. Phuong phap trung hoa giam dam hoai tir (PRNT) la phuong
phap truyén théng, tiéu chuan vang dé chan doan huyét thanh hoc. Vi sy phat
trién cua cac phuong phap huyét thanh hoc xac dinh khang thé trung hoa hién nay,
nhém nghién citu mong mudn tng dung, trién khai dé cé thé tiép tuc giam sat
khang thé khang SARS-CoV-2 tai cong dong, trong d6 PRNT la phuong phép hd
tro khong thé thiéu.
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HAN CHE CUA NGHIEN CcUU

Mic du nghién ctru da thu dugc cac két qua theo hai muc tiéu da dé ra, nghién

ctru van ton tai mot s han ché sau:

- Tai thoi diém phan tich sb liéu, nghién ciu gap kho khin trong viéc tiép can
thong tin dan dén két qua khong phan tich duwoc mdi lién quan ti 16 dép tng khang thé
khang SARS-CoV-2 sau nhidm vi rat va mic do biéu hién cua cac ca bénh COVID-
19 ciing nhu gidi tinh, d6 tudi cta ca bénh COVID-19.

- Sy thiéu can bang vé ti 1& cac loai vic xin duoc tiém cua dbi twong ldy mau

trong nghién ctru.

- Nghién cru chua thuc hién danh gia dap tng khang thé khang SARS-CoV-2
sau tiém vac xin phong COVID-19 ¢ moi lta tudi trong cong dong, chi tap trung ¢
nhém tudi lao dong.

- Han ché vé sinh pham cua nghién ciru dan dén ki thuat ELISA phat hién KT
khang protein S va PRNTso chua thuc hién véi tat ca cac nhom dbi twong thu thap

mau.
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KET LUAN

1. Ti 1é khang thé khang SARS-CoV-2 & nguoi nhiém va nguoi tiép xUc tai

maét s6 tinh mién Bic va mién Trung Viét Nam, 2020-2021.

Két qua nghién ctru cho thiy 100% (50/50) trudng hop nhiém SARS-CoV-2 ¢6
khang thé khang protein N cua SARS-CoV-2 sau 11-30 ngay realtime RT-PCR
duong tinh, song ti 1& ndy giam dan theo thoi gian (con 31,43% (11/35) & thoi diém
7-8 thang); nguoc lai, khang thé khang protein S vin duoc duy tri cao (91,43%
(32/35)) sau realtime RT-PCR duong tinh 7-8 thang. Sau 1 liéu trinh co ban (2 miii)
cua vac xin ADZ1222, Comirnaty, SpikeVax, va BBIBP-CorV, >90% ngudi trong
d6 tudi lao dong tiém vac xin ¢ khang thé khang protein S cia SARS-CoV-2. Nguoi
¢ nguy co nhiém SARS-CoV-2 trong hai lan séng dich COVID-19 nim 2020 & Viét
Nam duogc xac dinh c6 dap ung khang thé khang protein N cia SARS-CoV-2 Vi ti
& lan luot 14 1,17% (11/941) va 0,75% (75/9936).

2. Khang thé trung hod SARS-CoV-2 & ngwoi nhiém va nguai tiép xuc chwa

tiém vic xin COVID-19 tai dia ban nghién ciu.

Khéng thé trung hoa SARS-CoV-2 duoc phét hién & 98,08% (51/52) ngudi duoc
xac dinh nhidm SARS-CoV-2 bing realtime RT-PCR. Hiéu gia khang thé trung hoa
giam dan theo thoi gian, dat cao nhat (>=320) tai thoi diém iy mau 26-55 ngay; va
giam xudng bat dau tir ngay 78 sau realtime RT-PCR duong tinh. Gia tri OD trong
xét nghiém ELISA va hiéu gia khang thé trung hoa (PRNT50) c6 méi twong quan Vi
nhau. Khang thé tao ra do nhiém bién thé Alpha c6 kha niang trung hoa vi rat ¢4 nguon
goc Vii Han (19A) va bién thé Beta (201).
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KHUYEN NGHI

Cac Vién Pasteur, Vién Vé sinh dich t& Trung uvong / khu vuc xay dung ké hoach
trién khai cac nghién ctiru vé huyét thanh hoc dé danh gia thwc trang mién dich cong
ddng va dé xuit lich tiém vic xin COVID-19 nhic lai cho phu hop véi tinh hinh thuc
té tai Viét Nam; thyuc hién giam sét vi rit hoc, danh gia su tién hod cua vi rit va hiéu
qua bao vé caa vac xin vai cac bién thé méi.

Déi véi cac dich bénh nguy hiém, méi ndi, dic biét 1a tdc nhan hoan toan méi
va chua c6 bién phap du phong dic hiéu, cac bién phap du phong khong dic hiéu van
dong vai trd quan trong trong bao vé cong ddng ciing nhu han ché qua tai hé théng y

té nén van khuyén nghi &p dung trong diéu kién cua Viét Nam.

Bo6 Y té/Chuong trinh Tiém chiing mé rong can can nhac bo sung vac xin phong
COVID-19 cap nhat dé duy tri hiéu gia khang thé trung hoa khang SARS-CoV-2 &
cac doi twong da tiém phong vac xin COVID-19.
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- Tén nghién ctru: Anh huéng cta tién st phoi nhidm vi rot cam A/H3N2 dén
hiéu qua béo vé ciia véc xin phong vi rit cim mua

- Chii nhiém d& tai: TS. Hoang Vii Mai Phuong

- Té chic chu tri : Vién vé sinh dich t& trung wong

- Nha tai trg: Quy Phat trién Khoa hoc va Céng nghé Qudc gia

- Diadidmtrinkhai:  Tinh Ha Nam va Hai Duong

- Déi tuong: Ngudi tham gia nghién ctru trong quin thé nghién ctru thuén
tap tai Ha Nam, ngudi chip thusn tham gia nghién ctru tai Hai
Duong

C& méu: 700 miu tai Ha Nam, 500 mau tai Hai Duong

- Thoi gian nghién ciru: ~ 9/2019 - 6/2022
- Céc tai liéu sau ddy da dugc chip thudn dé sir dung trong nghién ciu:

TT Tén tai lidu Phién ban Ngay

1. D& cuong nghién ciru 02 21/6/2021
Gidy chimng nhén c6 gid trj tir ngy ky dén ngay 30 thang 6 nam 2022.

CHU TICH HOI POXG

GS. Vil Sinh Nam

VIEN TRUGNG

Yeng Dize Ank



CONG HOA XA HQI CHU NGHIA VIET NAM
Poc 1ap - Tw do - Hanh phic

Ha Néi, ngay Ab.thang A4. niim 2029

GIAY XAC NHAN

Kinh givi: Vién Vé sinh dich t& Trung uong

T61 la: Pang Dirc Anh Hoc ham, hoc vi: Gido sw, Tién si
Co quan cdng tac: Vién Vé sinh dich t& Trung wong

La cht nhiém chu nhiém Dé tai nhanh: “Nghién ctru diic diém dich & hoc, vi -
rit hoc bénh viém dwdng hé hap cip do chiing vi rat Corona méi 2019 (COVID-19)
tai Viét Nam” thudc nhiém vu khoa hoc va cong ngh€ “Nghién ctru ddc diém dich
t& hoc va vi rat hoc bénh viém duong hd hip cdp do ching vi rtit corona méi 2019
(covid-19) tai Viét Nam”, ma s6 DPTDLCN.32/20, ngudn kinh phi: Quy ddi méi
sang tao Vingroup (VinlF).

Pon vi chu tri: Vién Vé sinh dich té Trung

Thoi gian nghién ctru: T2/2020 — T7/2021

Thay mdt nhém nghién ctu thyc hién dé tai, toi déng y cho ThS. L& Thi
Thanh st dung bd sb liéu cua dé tai lam két qua nghién ctru cta luan 4n tién st:
“Nghién ctru dp ting khang thé khang SARS-CoV-2 trong quan thé ngudi nhidm va
ngudi tiép xuc tai mot sd tinh mién Bic va mién Trung Viét Nam, 2020-2021.”,
chuyén nganh: Vi sinh vat hoc, ma $6:9 42 01 07

Tran trong./.

X4ac nhén cia Nguwoi xac nhan
n chu tri deé tai

VIEN
"C(VE SINH DICH TE
»\TRUNG UONG

GS.TS. PANG PUC ANH

PHO VIEN TRUGNG

Geiin Nt Dedong




CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap - Tw do - Hanh phuc

Ha Néi, ngay /IX thdang ,4/( ndam 2022

GIAY XAC NHAN

Kinh giti: Vién Vé sinh dich t& Trung wong

Toi la: DPang Dirc Anh Hoc ham, hoc vi: Gido sw, Tién si

Co quan cdng tac: Vién Vé sinh dich t& Trung wong.
La chi nhiém chi nhiém D8 tai: “Ty 1é dap wng khang thé khang vi rit SARS-
CoV-2 trong cong dong tai thanh phd Pa Ning, nim 2020”.

Pon vi tai tro: Ngan hang Thé gioi.

Thoi gian nghién ctru: T9/2020 — T1/2021.

Don vi chi tri: Vién Vé sinh dich t& Trung

Thay mat nhém nghién ctru thuc hién dé tai, t6i dong ¥ cho ThS. Lé Thi
Thanh st dung bd s6 liéu cua dé tai lam két qua nghién ctu cta luan én tién st:
“Nghién ciru d4p ing khang thé khang SARS-CoV-2 trong quan thé ngudi nhidm va
nguoi tiép xtic tai mot sb tinh mién Béc va mién Trung Viét Nam, 2020-2021.”,
chuyén nganh: Vi sinh vat hoc, mé sé: 9 42 01 07

Tran trong./.

Xac nhén cia Ngudi xda¢c nhan

GS.TS. PANG PUC ANH

.."/

PHO VIEN TRUGNG




CONG HOA XA HQI CHU NGHIA VIET NAM
Doc lap - Tw do - Hanh phic

Hé Noi, ngay A8.thing AA. ném 20223.

GIAY XAC NHAN

Kinh givi: Vién Vé sinh dich t€ Trung wong

To1 la: Hoang Vii Mai Phuwong Hoc ham, hoc vi: Tién si

Co quan cong tac: Vién Vé sinh dich t& Trung wong
La chd nhiém chd nhiém Dé tai: “Anh hwéng ciia tién s phoi nhiém vi riat cam
A/H3N2 dén hiéu qua bao vé ciia vac-xin phong vi rit ciim mua”.

Nguén kinh phi: Qu§ phat trién khoa hoc va cong nghé quéc gia (NAF OSTED)

Thoi gian nghién ctu: T9/2019 — T9/2023.

Don vi chu tri: Vién V& sinh dich t& Trung wong.

Thay mat nhom nghién ctru thuc hién dé tai, toi dong ¥ cho ThS. Lé Thi
Thanh st dung bo s6 lidu cua d& tai lam két qua nghién ctru cia ludn an tién si:
“Nghién ctru dap ung khang thé khang SARS-CoV-2 trong quan thé ngudi nhidm va
ngudi tiép xtic tai mot sd tinh mién Béc va mién Trung Viét Nam, 2020-2021.”,
chuyén nganh: Vi sinh vat hoc, ma s: 9 42 01 07

Tran trong./.

Xac nhén cia Nguwoi xac nhan

/ / V|EN M

{'®[VE SINH DICH
“-‘{TRUNG LONG
\

TS. HOANG VU MAI PHUONG

PHO VIEN TRUGNG

Yiiin Noww Dotong





