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Tong quan tinh hinh phat trién vaccin chong lai COVID-19

Phan Hong Minh, Vii Khanh Linh, Nguyén Thanh Hai, Bui Thanh Tung”
Trwong Pai Hoc Y Duoc, Pai Hoe Quéc gia Ha Noi, 144 Xudn Thity, Cau Gidy, Ha Ngi, Viét Nam

Nhan ngay 31 thang 8 ndm 2021
Chinh sira ngay 5 thang 9 ndm 2021; Chéap nhan ding ngay 5 thang 9 nam 2021

Tém tit: Thé gidi hién nay dang & mot trong nhiing cudc khing hoang sirc khoe cong ddng nghiém
trong khi COVID-19 tr¢ thanh mot trong nhirg nguyén nhén gy tir vong hang dau trén thé gi6i.
Virus SARS-CoV- 2 dugc phat hién lan dau tai Vi Han, Trung Quoc vao thang 12 ndm 2019, gay
hoi chiing hd hap cép tinh nghiém trong. N& lyc toan cu de chdng lai virus SARS- CoV-2 la can
phat trién mot loai vaccin an toan va hiu qua. Trong bai viét nay ching toi trinh bay vé cac van dé
lién quan dén vaccin COVID-19 bao gdm cac dich dé phat trién vaccin, cac loai vaccin, hiéu qua,

han ché va trién vong phat trién.

Tur khoa: COVID-19, SARS-CoV-2, Vaccin, Protein S.

1. Giéi thiéu

COVID-19 1a mét bénh truyen nhiém giy
viém duong ho hip cép, c6 ngudn gde tir mot cho
hai san thudc thanh pho Vii Han, tinh HO Bic,
Trung Qudc [1]. Vao ngay 11 thang 01 nim
2020, ca bénh dau tién da dugc bao cdo. Dich
bénh lay lan manh mé do sy di cu cua lugng 16n
ngudi Trung Qudc trong dip Tét am lich 2020
[2]. Tinh dén ngay 20/08/2021, toan thé gidi ghi
nhan 209.876.613 ca nhiém COVID-19 va
4.400.284 nguoi tor vong [3]. Tinh dén ngay
20/08/2021, Viét Nam c6 323.000 ca méc
COVID-19 va 7.540 ca tir vong. Cac tri¢u chung
cia COVID-19 rét da dang, tuy nhién mét )
ngudi mic bénh khong cé triéu chimg. Cac triéu
chung bao gém: sbt, dau hong, ho, kho tho, nhirc
dau, mét moi, dau co,... Thoi gian 4 bénh tir 2-
14 ngay [4]. Ngoai ra, nguoi bi nhiém COVID-
19 ¢ thé mic cac bénh kém theo nhu dai thao
duong, ting huyét ap, bénh vé tim mach va ho
hap, khién tinh trang bénh xau di [5]. COVID-19
¢6 thé dugc kiém soat bang mot s6 bién phap nhu
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gidn cach xa hoi, deo khau trang, thudc khang
virus méi va mot loai vaccin hiéu qua. Mac du
¢6 thé phat trién mién dich cong ddng thong qua
viéc thu duge kha nang micn dich qua cac bénh
nh1em trung, nhung s6 nguoi tir vong va hiu qua
s& rat tan khoc [6]. Diu nay da dugc ghi nhan ¢
Thuy Pién, noi cac nha chirc trach cho rang bang
cach lay nhiém cho 60% dan sd, kha nang mién
dich cong ddng s& du dé bao vé nhitng ngudi dé
bi ton thuong hon. Tuy nhién diéu nay khong
thanh cong va sb nguoi chét do COVID-19 &
Thuy Dién gip 5 1an & Duc [7]. Do dé, phat trién
mot loai vaccin hi€u qua la viéc quan trong can
thiét va duoc coi 1a cach thyc té duy nhat dé thiét
1ap mién dich cong dong.

Qua trinh phat trién vaccin hiéu qua thudng
mat trung binh 10 ndm, nhung trong trudng hop
vaccin COVID-19, tinh dén cudi thang 8 nim
2020, d3 c6 gan 200 vaccin dd dwogc phat trién.
Trong d6 c6 30 loai vaccin dang dugc thi
nghiém lam sang va 8 loai da budc vao thi
nghiém lam sang giai doan 1 vao giita thang 5
nim 2020 bao gébm vaccin AZDI222 cua
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AstraZeneca/Oxford va mRNA-1273 cua
Moderna [8].

Dé tranh cac tac dung phu nghiém trong, cac
thu nghiém tién 1am sang va lam sang phai dugc
tién hanh mot cach can trong dé co thé phat trién
mot loai vaccin an toan va hiéu qua [9]. Ngoai
ra, cu hoi liéu dot bién spike protein c6 thé anh
huoéng dén hiéu qua cua vaccin cling dugc dé cap
vi ciing 14 cac van dé tiém an co thé phét sinh khi
san suat vaccin theo doi nhanh. Viéc chap nhan
vaccin cua cong dong cling 1a mét thach thure 16n
ddi voi viée san xut vaccin theo ddi nhanh [8].

2. Virus SARS-CoV-2

Virus SARS-CoV-2 ¢6 ngudn gbc tir mot
cho hai san thuc thanh phd Vi Han, tinh HO
Bic, Trung Qudc [1]. Cac biéu hién 1am sang
phé bién nhét bao gém ho, s6t, kho tha, dau co
hodc mét méi véi hon mot nira s6 bénh nhan bi
kho th [10, 11]. Sét dugc thay & phan 16n ngudi
truong thanh, it hon ¢ tre¢ em [10]. Cac két qua
xét nghiém phd bién nhat bao gdm ting protein
phan tmg C (CRP), tang lactate dehydrogenase
(LDH), giam lympho va albumin [10]. Thoi gian
prothrombin va ndng d6 D-dimer cao hon di
duoc ghi nhan & nhiing nguoi dugc nhan vao
phong hdi stc cip ctu (ICU) [11]. 36,8% bénh
nhan co cac bénh di kém - phd bién nhit 13 ting
huyét ap, bénh tim mach va tiéu duong [10].

Coronavirus (CoV), bao gdom SARS-CoV,
MERS-CoV va SARS-CoV-2, gom mdt soi
RNA duong ban [12]. B6 gen cta virus SARS-
CoV-2 mi hoéa 9860 acid amin, c6 chiéu dai la
29881 bp [13]. Cac protein ciu trac quan trong
nhit 14 protein S, protein vo (E), protein mang
(M) wva protein nucleocapsid (N) [14].
Homotrimers cua protein S tao nén cac gai trén
bé mit virus va chiung c6 nhiém vu gén vao cac
thy thé cta vat chii [15]. Protein M c6 ba mién
xuyén mang va né dinh hinh virion, thic day do
cong ctia mang va lién két voi nucleocapsid [16].
Protein E dong vai tro quan trong trong qua trinh
bénh sinh ciia virus, no cau thanh va giai phong
virus [17]. Protein N chira hai mién, ca hai déu
c6 thé lién két bo gen RNA cua virus thong qua

cac co ché khac nhau. Theo béo cdo, protein N
c6 thé lién két v6i protein nsp3 dé giup két nbi
b gen voi RTC, va dong goi bd gen duge bao
boc thanh cac virion [18].

Mot sd luong 1on cac protein S duoge
glycosyl héa bao phi1 bé mit cia SARS-CoV-2
va lién két V01 enzym chuyén anglotensm 2
(ACE2) ciia té bao chi, lam trung gian cho sy
x4m nhap cta té bao virus [19]. Khi protein S
lién két v6i thu thé, TM (Transmembrane/
Xuyén mang) protease serine 2 (TMPRSS2),
mot loai TM protease serine loai 2 nam trén
mang té bao chu, thuc ddy sy xam nhép cta virus
vao t& bao bang cach kich hoat protein S. Khi
virus xam nhap vao té bao, ARN cua virus dugc
giai phong, cac polyprotein dugc dich ma tir bd
gen ARN, qua trinh sao chép va phién ma cua bo
gen ARN virus xdy ra. ARN cua virus duoc sao
chép, va cac protein cau trac dugc tong hop, lap
rép va dong goi trong té bao chu, sau d6 cac phan
tir virus dugc giai phong [18].

3. Pap tmg mién dich véi SARS-CoV-2

Mot phan tng mién dich manh mé 1a diéu
can thiét dé loai bo viéc lay nhiém SARS-CoV-
2 tir co thé nguoi. Mot nghién ctru duoc cong bd
trén tap chi Cell cho thiy nhiing nguoi bi nhidm
¢6 phan tmg té bao T manh mé& véi virus, diéu
nay c6 thé giap ho hoi phuc sau khi nhiém virus
[20, 21]. Két qua cho thay tat ca cac bénh nhan
mang té bao T trg gitp déu nhan ra spike protein
trén SARS-CoV-2. Nhimng té bao T trg gilip nay
cling chdng lai mot sé protein khac ciia SARS-
CoV-2. Nhu vy, té bao T déng mdt vai tro trong
viéc loai bd SARS-CoV-2. Té bao T trg gitp
kich thich té bao B giai phong thém khang thé va
té bao T tro gitp ciing kich thich té bao T gay
doc té bao. Té bao T gdy doc té bao di duge
chiing minh & 70% bénh nhan di timg nhiém
bénh. Piéu tha vi 1a 34% s6 nguoi khong bi
nhiém trong cting mét nghién ciru da duge ching
minh 12 ¢6 té bao T trg gitip c6 thé phan mg véi
su lay nhiém SARS-CoV-2 [20, 21]. Phan tich
sau hon vé cac mau mau duogc thu thap tir nim
2015 dén nam 2018 cho thiy cac té bao T tro
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gitip ndy co thé dugc kich hoat tir mot 1an nhiém
virus corona trudc d6 vi c6 mot s6 diém tuong
ddng vé protein S giira cac virus corona khéc
nhau. Trong mot nghién ctru khac duge cong bd
trén tap chi Nature, phan ng cua t& bao T véi
nucleocapsid protein (NP) va phan tng cua té
bao T nhé véi protein NP cua SARS-CoV da
dugc khao sat. Két qua cho thiy nhiing bénh
nhan hoi phuc sau COVID-19 da duogc chung
minh ca té bao TCD4+ va TCD8+ déu chéng lai
protein NP [22]. Ho ciing néi rang nhimng ngudi
da khoi bénh sau khi nhiém SARS-CoV van so
hitu cc té bao T ddc hi¢u véi SARS-CoV, dic
biét 1a chdng lai protein NP va ngodi ra, cic té
bao T nay da chung minh kha nang phan Gng
chéo vdi protein NP ciia SARS-CoV-2 [22].
Phan tich sy hién dién cua té bao T & nhitng
ngudi khong bi nhiém SARS-CoV-2 ciing dugc
tién hanh va két qua cho thiy té bao T phan tng
dac hiéu voi SARS-CoV-2 da dugc phat hién
nhung & muc d thip hon ddi voi protein NP va
& muc do 16n hon ddi voi cac protein khac.
Nhiing phat hién ‘nay ung ho ly thuyét rang phan
tmg mién dich t& bao T c6 thé duoc kich thich
sau khi tiép xuc véi cac VlI'uS corona beta khac
[22] Do d6, kha ning mién dich 1au dai tir 1an
nhiém virus corona trudc d6 co thé gitp bao vé
chéng lai SARS-CoV-2 va lam ting kha ning
mién dich té bao T lau dai s& ton tai & nhitng bénh
nhan da hdi phuc COVID-19.

C6 rat nhiéu sy quan tim xung quanh phan
g ctia té bao T nhd tir nhitng ngudi di timg bi
nhiém SARS-CoV-2. Két qua tir cac nghién ctru
dugc thiét ké dé phan tich khang thé tir nhiing
nguoi da nhiém COVID-19 cho thiy hiéu gi4
khang thé IgG ting trong 3 tuan dau sau khi khai
phat triéu ching [23, 24]. Mic di nong d6 IgG
giam vao thang thi hai ké tir khi bat dau co trigu
chimg, mirc nay van trén ngudng va co thé phat
hién dugc trong huyét thanh, diéu nay cho théy
kha nang bao v¢ chéng lai sy tai nhiém nhung
can nghién ciru thém dé xac dinh rd hon thoi gian
phan tng cua IgG. Kiém tra dap ung mién dich
sau khi nhiém SARS-CoV chi ra rang dap ung
IgG dic hiéu giam trong vong 2 nim dau nhiém
bénh va co thé phat hién dugc 6 tit ca bénh nhan

trong 16 thang dau nhung duoc ghi nhan 14 hau
nhu khong phat hién dugc & khoang 11,8% bénh
nhan trong thang thr 24 [24, 25]. Tuong ty nhu
vdy, d6i voi dap tng NAb dic hiéu (khang thé
trung hoa dic hiéu) cia SARS-CoV, nong do
NAb c6 thé duoc phat hién trong vong 2 nim sau
khi nhim bénh nhung mirc d6 nay bat dau giam
vao thang thir 16 sau khi theo doi [24, 25]. Hon
nita, nghién ctru cing chi ra rang tbc do giam
nong d6 NAb ¢ nam gi6i nhanh hon phu nit.

Mot sb nghién ctru va bao cdo da nhan manh
phan ung ciia NAb ddi voi cac loai vaccin
COVID-19 khac nhau. Tuy nhién, vi€éc xem xét
cac phan tmg cua té bao T cling quan trong
khong kém vi chung tao kha ning mién dich lau
dai va bén virng. Phan tng ciia té bao T trudc dy
chua dugc nhdn manh mot phﬁn do viéc kiém tra
phan mg cua té bao T & nhiing nguoi tham gia
th nghiém khé khan hon, ddc biét 1a ¢ mot
nhom dan so 16n hon [26]. Piéu quan trong la
dam bao rang vaccin khong chi tao ra sO luong
NAbs cao hon ma con dap Gng tot té bao T dé
dam bao mién dich 1au dai va hiéu qua chdng lai
SARS-CoV-2 [26].

4. Cac dich dé phit trién vaccin COVID-19

CoV, bao gbm SARS-CoV, MERS-CoV va
SARS-CoV-2, gdm mot sgi RNA duong ban
[12]. Cac protein cdu tric quan trong nhét 1a
protein S, protein vo (E), protein mang (M) va
protein nucleocapsid (N) [14]. Nhiéu ung ct
vién vaccin COVID-19 dugc thiét ké st dung
spike protein (protein S) hodc mot phan cia nd
lam chat sinh mién dich, mot tdc nhén c6 kha
nang tao ra cac phan ung mién dich [27]. Viéc st
dung protein S lam chat sinh mién dich di duoc
chimg minh tir viéc phat trién vaccin SARS va
MERS trudc dé, vaccin c6 thé tao ra phan tng
khang thé manh mé chdng lai protein S ¢é hi¢u
qua dang ké trong viéc ngan chin sy xdm nhap
clia virus vao té bao vat chu trong qua trinh lay
nhiém ty nhién [28]. Protein S 1 protein bé mit
ciia virus lién két véi enzym chuyén dobi
angiotensin 2 (ACE2), mt thu thé protein trén
bé mat té bao nguoi, 1a trung gian giap virus Xam
nhap vao té bao ngudi [19]. Protein S bao gdm
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1273 acid amin va hai mién chinh: mién S1 va
mién S2. Mién S1 12 noi tap trung ctia mién lién
két thy thé (RBD), chiu trach nhiém lién két
protein S véi thu thé ACE2, su lién két nay gay
ra nhiing thay ddi cau trac phire tap [29]. Protein
S ctia CoV, dic biét 1a RBD, c6 thé tao ra khang
thé trung hoa (NAbs) va dap ung mién dich té
bao T [30]. Mot nghién ctru trén dong vat da
ching minh rang IgG déc hiéu voi RBD cua
SARS-CoV-2 chiém mét nira s6 phan tmg khang
thé do protein S gy ra [31]. Cac khang thé dic
hiéu v6i RBD va té bao T ciing duoc phat hién
trong huyét thanh ctia bénh nhan nhiém SARS-
CoV-2 da khoi bénh [32]. Hon nita, hiéu gia
NADb c6 twong quan dang ké véi nong do IgG, va
hiéu gia IgG dic hiéu vi RBD duoc dé xuat nhu
mot dai dién cho kha ning trung hoa chong lai
su lay nhiém SARS-CoV-2 [32]. Viéc giy sinh
mién dich véi RBD buédc dau da thanh cong
trong viéc tao ra NAbs ¢ dong vat gam nham ma
khong c6 co ché ting cuong didu hoa mién dich
phu thudc vao khang thé [33]. Do d6, RBD la
mot dich day htra hen d6i voi viéc phat trién
vaccin COVID-19.

Ngoai protein S, cac protein khac nhu
protein N, protein M, protein khong cau triic
(nsps),... ¢o thé c¢6 tiém ning hoat dong nhu

A. Vaccin b&t hoat

Chti yéu la kich thich
mién dich qua trung

khang nguyén [34, 35]. Mot nghién ctru khac bao
céo rang céc khang thé véi protein M thé hién
hiéu gia trung hoa cao ddi voi sy 1ay nhiém
SARS-CoV, diéu nay cho thay tam quan trong
cua protein M trong viéc phat trién mot loai
vaccin hidu qua dya trén protein nay [36]. Gan
day, cac nha khoa hoc nhén thiy phan tng cua
céc té bao TCD4+ chil yéu chdng lai cac protein
S, M va N va mot phﬁn chéng lai nsp3, nsp4 va
ORF8 [20]. Céc phan tmg ctia té bao TCD8+ v&i
protein M va protein S dugc cong nhan manh
mé, phan tng dang ké dugc quan sat thay ddi véi
cac khang nguyén khac nhu nsp6, ORF3a va
protein N [20].

5. Cac loai vaccin COVID-19 hién nay: hiéu
qua, han ché va trién vong phat trién

Phat trién vaccin 1a phuong phap hiru hiéu
nhit dé co thé ngin ngira su lay lan cua virus
SARS-CoV-2 hi¢n nay. Sau day chung t6i trinh
bay tom tit cac loai vaccin hién nay dang duoc
phat trién, hiéu qua, han ché va trién vong cua
ting loai. Hinh 1 tém tat cac dang vaccin va cach
thtrc sinh mién dich.

C. Vaccin vector virus

gian khang thé Sao chép Vaccin
s vector virus
@ < \ sao chép a -
y J DNA virus *
Vaccin bat hoat . = / & ®sao chép hodc

Sos ")

Vaccin protein

vLP Y
vaccine P |
L 1

-

|

Cha yéu la kich thich
mién dich qua trung

gian khang thé

B. Vaccin dva trén protein

don vi nhd _Y ) -
0O—O— N Vi

-4

khoéng sao chép

Vaccin DNA

" (-
/ \ \\'» Vaccin
mRNA

\ . J
8 < ’9\,
Kich thich ca khang thé
va mién dich

trung gian té bao

D. Vaccin acid nucleic

Hinh 1. Cac dang vaccin va cach thirc sinh mién dich trong té bao. (A) Vaccin bét hoat din dén pho khang
nguyén rong hon khi n6 dugc cac té bao tiép nhan va phan huy. (B) Vaccin dya trén protein tao ra phan (mg tap
trung hon ddi véi khang nguyén dugc nhim muc tiéu khi n6 dwoc té bao tiép nhan va xir Iy thanh nhiéu biéu mo.
(C) Vaccin vector virus cung cAp DNA mé héa khang nguyén dén cac té bao, ting cudng phan ng viém va kha
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ning mién dich. (D) Vaccin acid nucleic xam nhép vao té bao va dong vai tro 1a khuén mau phién ma / dich ma
dé tong hop khang nguyén protein [37].

5.1. Vaccin Acid Nucleic

5.1.1. Vaccin DNA

Ngay tur nam 1990, cac nha khoa hoc dé chi
ra rang viéc tiém tryc tlep cac axit nucleic
nguyén ven vao co cua chudt 1a mot chién lugc
tiém phong c6 kha ning hitu ich [38]. C6 mot s6
loi thé d6i v6i phuong phap tiém chung dya trén
DNA, bao gom su 6n dinh tang dang ke cua
DNA so véi RNA va tlem nang cua ciu trac
DNA dé tao ra mot sb luong 16n cac phan tir
mRNA, do d6 lam tang kha nang dap tng mién
dich cua khang nguyén dich. Ngoal ra, tinh on
dinh vé nhiét cua DNA giup vaccin san xuit dyua
trén DNA c¢6 it yéu cau bao quan lanh hon so véi
cac vaccin dua trén mRNA cua ching. Vaccin
DNA st dung DNA plasmid ¢6 chira mdt trinh
tu vung khoi dau cua dong vat c6 v va mdt gen
chuyén ma hoa khang nguyén protein, nhu
protein S trong trudng hop vaccin COVID-19.
Vaccin nay dé dang san xuét trong ong nghiém
va rat on dinh ¢ nhiét 46 phong, diéu nay giup
don gian héa viéc bao quan va phan phdi loai

vaccin ndy va co thé thiét thuc hon dé sir dung &
cac khu vyc luu hanh cia cdc nude dang phat
trién [39]. Nguyén ly cua vaccin DNA c6 thé dé
dang diéu chinh dé san xuat ra mot loai vaccin
méi cho mét khang nguyén khac. Trong cac
nghién ctru 14m sang ban dau, vaccin DNA c6
lién quan dén tinh sinh mién dich thap khi chiing
dugc dua vao co thé bang cach tiém truyén thong
ma khong st dung chét bd trg hodc cac dung cu
phan phéi khac [40]. Hién tai chua co vaccin
DNA nao duoc chép thudn, nhung dang c6 11
loai vaccin dang dugc nghién ciru thir nghiém
1am sang (Bang 1). Vaccin DNA duoc phan phdi
trong da INO-4800, phat trién boi Inovio
Pharmaceuticals, ma hoa mét protein S c6 chiéu
dai day du va duoc dua vao giai doan 2 cua thir
nghiém 1am sang vao thang 12 nam 2020 [41].
Béo cao so b tir thir nghiém 1am sang giai doan
1 cho thiy INO-4800 an toan va dugc dung nap
tét & nhitng ngudi tham gia thir nghiém. INO-
4800 c6 kha nang sinh mién dich & moi d6i tuong
vé mit tao ra khang thé trung hoa va / hodc mién
dich té bao thong qua té bao T [42].

Bang 1. Vaccin nucleic (DNA) chng lai COVID-19 trong céc thir nghiém 1am sang

. : Vaccin Thu Puong
Nha sén xuat/Nha phat trién (s6 dang ki CAS) I{lghl@m ding/sé lidu
am sang
Inovio Pharmaceuticals/International INO-4800
Vaccine Institute (USA) (2535490-43-6) Phase 2/3 ID(2)
AG0301-COVID-19
_— . (2541593-92-2);
Osaka University/AnGes/Takara Bio (Japan) AG0302-COVID-19 Phase 2/3 IM (2)
(2541593-93-3)
. o . ZyCoV-D
A Cadila Healthcare Limited (India) (2541524-47-2) Phase 3 ID (3)
. . GX-19
Genexine Consortium (South Korea) (2541485-67-8) Phase 1/2 IM (2)
Symvivo (Canada) bacTRL-Spike Phase 1 Oral (1)
Providence Health & Services (USA) CORVax Phase 1 ID (2)
Entos Pharmaceuticals Inc. (Canada) Covigenix VAX-001 Phase 1 IM (2)
GeneOne Life Science, Inc. (South Korea) GLS-5310 Phase 1/2 ID (2)
University of Sydney, Bionet Co., Ltd.
Technovalia (Australia) COVIGEN Phase 1 IM (2)
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Takis/Rottapharm Biotech (Italy)

COVID-eVax

Phase 1/2

IM (ND)

Takis/Rottapharm Biotech (ltaly)

COVID-eVax

Phase 1/2

IM (ND)

5.1.2. Vaccin mRNA

Vaccin mRNA (mRNA 13 viét tit cua
"Messenger RNA") 1a mdt trong nhiing loai
vaccin ddu tién dwuoc phép st dung tai M.
SARS-CoV-2 1a mét virus RNA, ¢c6 RNA (acid
ribonucleic) 1a vt li¢u di tmyén.

Dé kich hoat phan g mién dich cla co thé
giip co thé chdng lai cac bénh truyén nhiém,
céch ¢o dién cta nhiéu loai vaccin trudc day la
dua mot lugng virus hodc vi khuén d3 bi bat hoat
hodc 1am suy yéu vao co thé con ngudi. Vaccin
mRNA la mét loai vaccin moi nhung khong
gidng cach thirc clia cac vaccin co dién. Loai
vaccin ndy day cac té bao co thé con ngudi tao
ra mot loai protein hodc mot phan cua protein -
protein ndy s¢& kich hoat phan tng rmen dich bén
trong co thé con ngudi. Phan tmg mién dich d6
s& tao ra khang thé gilp bao vé co thé khdng bi
nhiém bénh néu virus thuc sy xAm nhép vao co
thé con ngudi. Vaccin mRNA s& huéng dan cho
cic t& bao cua cothé con nguditao ra
cac “manh” vo hai - dugc goi la “spike protein”.
Loai protein ndy duoc tim thiy trén bé mit cua
virus gay ra COVID-19. Khivaccin mRNA
COVID-19tiém vao co thé, cic mRNA s& di vao
vanim bén trong cac té bao mién dich, kich
thich cac té bao tao ra cac manh protein. Sau khi
manh protein dugc tao ra, té bao s& pha v& cac
MRNA va loai bé chung. Tiép theo, cac t& bao
s€ dua cac manh protein 1€n trén bé mit, hé
théng mién dich cua co thé s& nhn ra cdc manh
protein khong thudc vé co thé va bt du tao ra
cic phan mg mién dich va tao ra khang
thé chdng lai cic méanh protein nay, qua trinh
nay gidng nhu qua trinh nhiém COVID-19 ty
nhién. Sau mot thoi gian, co thé hoc duge cach
bao vé chéng lai su 1ay nhidm COVID-19 trong
tuong lai. Nhu vay, vaccin mRNA mang lai loi
ich gidng nhu tat ca cac loai vaccin khac, la
gilp co thé chdng lai su tdn cong cua virus gay
bénh COVID-19. Vaccin  mRNA tuy duogc
xemla modi nhung loai vaccin nay da duogc
nghién ctutrong nhidu thip ky. Gan day,

su quan tim dén nhiing loai vaccin MRNA ngay
cang ting 1én vi c6thé phat trién trong
cac phong thi nghiém vai cac vat liéu san co.
Quy trinh tao ra vaccin nay co thé duogc tiéu
chuén hoa va mé rong quy mo, giup cho viée
phat trién vaccin nhanh hon va khoi luong 16n
hon so véi cac phuong phép san xuit vaccin
truyén thong. Céac loai vaccin mRNA di duoc
nghién ctru trude day ddi voi bénh cim, Zika,
bénh dai va cytomegalov1rus (CMV). Ngay sau
khi c6 thong tin vé virus gy ra COVID-19, cac
nha khoa hoc di nhanh chong thiét ké
ravaccin mMRNA COVID-19. Cac vaccin
mRNA bao gdm mRNA mang tinh di truyén cua
cac khang nguyén protein véi mRNA dugc dong
g0i trong cac hat nano lipid (LNP). Sau khi tiém
chung, LNP-mRNA dugc phan phdi dén dich
bao cua té bao chi va sau d6 mRNA duge st
dung lam khuén téng hop khang nguyén protein.
Trong nhiéu vaccin mRNA COVID-19 dang
dugc nghién ctru, ma di truyén cua protein S c6
chiéu dai ddy du dugc phan phdi va dich thanh
protein S bang cach sir dung bd méy tao protein
ctia té bao chu trong té bao. Tuong ty véi vaccin
vector va vaccin DNA, vaccin mRNA cling co
kha ning tao ra ca khang thé va phan tng cia té
bao T, vi khang nguyén protein dugc tao ra trong
té bao cua ngudi duoc tiém ching. Ngoai ra, su
biéu hién khang nguyén sau khi tiém ching
mRNA chi 14 thoang qua, han ché su ton tai cua
khang nguyén trong co thé. Nhitng dic tinh nay
cho thdy mRNA ¢6 thé 1a mot nén tang nhanh
chong, an toan va hiéu qua dé phat trién vaccin.

Thiét ké vaccin mRNA théng thuong bao
gdm mot khung doc mé cua khang nguyén dich
(trong truong hop nay 1a protein dot bién) voi
dudi 3 polyadenyl hoa [43], thuong tao ra ca dap
tmg mién dich dich thé va té bao [44]. Mot trd
ngai dang ké d6i voi sy phét trién vaccin mRNA
1a xu huéng phan hiy mRNA; do do, sy 6n dinh
va sy dich md mRNA ndi bao thich hop 1a rit
quan trong cho sy thanh cong cta cac vaccin nay
[45]. Nhiéu chlen lugc khac nhau da dugc phat
trién dé giai quyét nhitng van dé nay, bao gém
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loai bd RNA soi d6i [46] va nhing mRNA vao
cac hat nano lipid [44]. Cac phuong tién phan
phéi hat nano lipid dugc st dung nhu chat bd tro,
dan dén tang dap ung cia té bao B va té bao mam
T [47]. Ung ctr vién vaccin mRNA SARS-CoV-2
hang dau dang duoc phat trién véi sy hop tac
gitta Vién Di tng va Bénh tmyén nhim Quéc
gia (NIAID) va Moderna. Vaccin mRNA-1273,
ma hoda khang nguyén spike protein-2, dugc tao
thanh tu glycoprotein SARS-CoV-2 voi gai
xuyén mang va vi tri phan cat S1-S2 [48]. Ban
dau, vaccin dugc danh gia trén linh truong va da
thanh cdng véi viéc giy phan tng khang thé
trung hoa khdng SARS-CoV-2 manh mé va bao
vé khoi ton thuong phéi nhanh chéng [49, 50].
BioNTech va Pfizer d3 tao ra bon vaccin dua trén
mRNA dugc danh gia trong cac thir nghiém l1am
sang giai doan dau (Bang 1), hai trong s6 d6
dugce tién hanh th nghiém thém. Duya trén cac
két qua so bd duogc cong bd gan diy, BNT162b2
lam giam phan Gmg c6 hai toan than déi voi
vaccin ¢ tit ca nhitng nguodi tham gia thir
nghiém, dic biét 1a & ngudi 16n tudi [51]. Ca
BNT va mRNA-1273 déu can liéu ting cudng
thir hai & dam bao hiéu gia khang thé trung hoa
cao va kha ning sinh mién dich lau dai. Pap tng

ctia khang thé véi ving lién két thu thé RBD cua
c4 hai loai vaccin cho thay hiéu gia khang thé cao
hon dang ké so v6i nhitng bénh nhan da khoi
bénh sau khi nhiém COVID-19 [48, 52, 53]. Hon
nira, vaccin BNT162b1 da chung minh hiéu gia
khang thé IgG chong RBD ting gan 15 lan vao
ngdy 28 sau lan tiém dau tién. Mic du nhitng
vaccin ndy gy ra cac triéu chtng bét loi nhe sau
liéu ban dau, bao gém mét moi nhe, on lanh,
nhtc dau, dau co va dau cuc bd tai chd tiém,
cic phan tng c6 hai tién trién khi ting lidu
va tiém liéu ting cuong & mot s6 bénh nhan tir
trung binh dén ning tai cuc bd va phan tng toan
than [48, 52].

Tuy nhién, do ban chét khong on dinh cua
phan tir RNA, mot s6 vaccin mRNA yéu cau bao
quan & nhiét do lanh nghiém ngat dé phan phdi
va luu trit. Vaccin Pfizer/BioNTech va Moderna
mRNA yéu cau bao quan ¢ -70 °C [53] va
-20 °C, twong tng. Tuy nhién, Cong ty CureVac
ctia Puc cho biét vaccin mRNA CVnCOV ciia
ho hién dang nghién ctu giai doan 2, on dinh
trong ba thang & 5 °C va ARCT-021, c6 thé duoc
bao quan ¢ nhiét do t lanh binh thuong nhu mot
cong thirc dong kho [54].

Bang 2. Vaccin mRNA

Nha san xuat/Nha phat trién Vaccin (s6 ding ki CAS)
mRNA | Moderna/NIAID (USA) MRNA-1273 (2457298-05-2)
mRNA | BioNTech (Germany)//Pfizer (USA) SHESSE; gjgggg;?g
mRNA | Curevac (Germany) CVNCOV (2541470-90-8)
saRNA | Arcturus (USA)/Duke-NUS (Singapore) ARCT-021 (2541451-24-3)
saRNA | Imperial College London (UK) LNP-nCoVsaRNA (2545641-90-3)
Shulan (Hangzhou) Hospital/Center for Disease Control
mRNA | and Prevention of Guangxi Zhuang Autonomous Region | SARS-CoV-2 mRNA vaccine
(China)
mRNA | Chulalongkorn University (Thailand) ChulaCov19
mRNA | Providence Therapeutics (Canada) PTX-COVID19-B

5.1.3. Vaccin mRNA tu khuéch dai (Self-
amplifying messenger RNA vaccine: saRNA)

Ngoai cac vaccin mRNA khong khuéch dai
O trén, gan day cong ngh¢ vaccin RNA tu khuech

dai (saRNA) dd duoc phat trién. Vaccin saRNA
duogc téng hop bang cach sir dung plasmid cua
chung virus viém ndo ngua Trinidad Venezuela
(VEEV). Cac ving mi hoa ciu traic VEEV sau
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d6 dugc thay thé bang protein Spike ctia SARS-
CoV-2, trong khi viing ma hoa tu khuéch dai cua
VEEV alphavirus van dugc bao ton [54, 55].
Nhitng vaccin nay c6 nhiéu htra hen vi ching c6
kha nang tao ra phan ung mién dich manh mé&
hon vaccin mRNA khong sao chép. Tuy nhién,
mot nhuoc diém 16m cia cac vaccin nay la d¢ dai
do chung chua trinh ty RNA cho ban sao va
protein Spike. Mot sé vaccin SARS-CoV-2
saRNA hién dang dugc nghién ctru bao gdm cac
ung cu vién cta Pai hoc Imperial & London [54],
Arcturus / DUKE-NS, va Pai hoc Washington
[55] (Bang 2). Tét ca nhiing vaccin nay déu sir
dung céu trac RNA ty khuéch dai duoc bao goi
trong cac hat nano khac nhau véi cac déc tinh bod
tro [54-56].

5.2. Vaccin vector virus

Khac voi vaccin virus toan phan thong
thudng va vaccin dya trén protein truc tiép dua
vao céc protein khang nguyén dé kich thich phan
g mién dich ctia vat chu, vaccin vector sir dung
cac vector virus khong gy bénh dé cung cép cac
doan DNA ma hoa khang nguyén dén cac té bao
chu dé biéu hién khang nguyén. Quyét dinh st
dung mdt vector virus cu thé ban dau phu thudc
vao kich thudc (theo cap bazo) ciia gen khang
nguyén duoc chén vao vi mot sd vector virus phu
hop hon nhitng vector khac. Ngoai ra con cod
nhitng lo ngai vé kha nang mién dich va an toan
da co tir trude trong quan thé dich ciing nhu tinh
6n dinh di truyén cta vector va cac van dé lién
quan dén san xuét vaccin [57]. Chung c6 thé
duoc chia thanh hai loai: vaccin vector virus
khong bién tinh va vaccin vector virus tai tao. Vi
vaccin vector virus c6 kha ndng tao ra khang
nguyen ndi sinh, chung co thé gay raca dap g
mién dich dich thé va mién dich te bao. Vaccm
vector virus c6 thé dugc phat trién va san xuit
nhanh chéng trén quy mé 16n va khong can nhiét
d6 qua thap dé van chuyén va bao quan. Tuy
nhién, kha ning mién dich san c6 ddi voi vector
c6 thé han ché kha ning cta vector trong viéc
cung cap vat chat di truyén cho té bao vat chu va
do d6 lam giam hiéu qua cua vaccin.

5.2.1. Vaccin vector virus khong bién tinh

Vaccin vector virus khong bién tinh dai dién
cho mét cach tiép can tuong d6i moi va khong
¢6 vaccin nao thudc loai ndy dwgc chép thuan
trudc dai dich nay. Tuy nhién, 12 ing cir vién
vaccin thudc loai ndy dang dugc danh gia trong
cac thir nghiém 1am sang chéng lai COVID-19
(Bang 3). Cac ung ctr vién vaccin vector virus
dugc st dung rong rai nhét cho vaccin SARS-
CoV-2 khong bién tinh dya trén virus adenovirus
(Bang 3). Adenovirus la nhiing virus DNA soi
do6i thuong lam cho qua trinh sao chép khong
hiéu qua thong qua viéc x6a bo vung E1 cua
chung [58]. Piéu nay thuong dat dugc bang cach
x6a mot gen trong vector mi hda mot protein cau
tric cua virus, do d6 ngan chan sy tép hop virion
trong mot té& bao bi nhiém bénh. Viée lap rap
vector vaccin yéu ciu cung cap protein cau tric
con thiéu théng qua viée st dung virus trg giup
hoic té bao chii chuyén gen. Mot trong nhiing
nhuoc diém 16n nhat khi sir dung thiét k& vaccin
vector adenoviral 1a hiu hét bénh nhan da c6 sin
kha ning mién dich chdng lai nhiéu ching
adenovirus, thuong luu hanh dudi dang mam
bénh nhiém tring dudng ho hép trén, hodc chung
phat trién kha nang mién dich ngay sau khi tiém
lidu vaccin dau tién [59]. Mot g ctr vién vaccin
SARS-CoV-2 do CanSinoBiologics phbi hop
v6i Vién cong ngh¢ sinh hoc Bic Kinh thuc hién
sir dung adenovirus loai 5 (Ad5). Thiét ké nay da
dugc ching minh 1a c¢6 hiéu qua, tuy nhién kha
nang mién dich da c6 tur trude ciia mot s6 nhom
nhat dinh din dén hiéu qua giam nhe [60, 61]. P4
¢6 bao cao rﬁng viéc tiém vao miii & dong vat co
hiéu qua hon so véi tiém bip Ad5 [62], do do
lam ting hiéu qua cia vaccin Ad5 vector. Dé
tranh tinh trang mién dich adenoviral ton tai tur
truc, Pai hoc Oxford, phdi hop véi
AstraZeneca, da thiét ké mot loai vaccin vector
adenovirus trén tinh tinh thé hién day du protein
S (AZD-1222, trudce day dugc goi la ChAdOx1-
nCoV). Sau lan tiém dau duoc tiém bai mot lidu
nhic lai sau d6 dé dam bao sy phat trién mién
dich lau dai. Nhin chung, vaccin da dugc ching
minh 14 dung nap tot va hiéu gia sinh khang thé
t6t [62, 63]. Dé khic phuc nhing lo ngai vé kha
nang mién dich Ad5, Vién Nghlen clru
Gamaleya di phat trién mot ing cir vién vaccin
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sir dung Ad5 tai to hop (rAd5) lam lidu ban dau,
sau d6 1a liéu ting cuong st dung Adenovirus
loai 26 tai to6 hop (Gam-COVID-Vac). Mic du
ChAdOx1 gdy ra hiéu gia khang thé trung

hoa cao hon, nhung Gam-COVID-Vac van
ching minh hi€u gia twong dwong v6i bénh nhan
COVID-19 da hoi phuc [64, 65].

Bang 3. Vaccin vector virus

Loai vaccin Nha san xuat/ nha phat trién

Vaccin (s6 ding ki CAS)

University of Oxford/AstraZeneca (UK)

AZD1222; ChAdOx1-S; ChAdOx1
nCoV-19 (2499737-08-3)

Biotechnology (China)

CanSino Biological Inc./Beijing Institute of

Ad5 nCoV (2540656-88-8)

Gamaleya Research Institute (Russia)

rAd26-S+rAd5-S/Gam-Covd-
Vac/Sputnik V (2541629-85-8)

Johnson & Johnson (USA)

Ad26.COV2.5/INJ-78436735
(2541607-046-7)

ImmunityBio, Inc. & NantKwest Inc. (USA)

hAd5-COVID-19/hAd5-S-
Fusion+N-ETSD

ReiThera (Italy)/LEUKOCARE

(Germany)/Univercells (Belgium)

Gard-CoV2 (2543636-44-6)

City of Hope (USA) COHO04S1
Vaccin vector | Vaxart (USA) VXA-CoV2-1 (2543668-36-4)
virus khong Ludwig-Maximilians - University of Munich MVA-SARS-2-S (2543700-32-7)
bién tinh (Germany)

Shenzhen Geno-Immune Medical Institute (China)

LV-SMENP-DC vaccine

Altimmune, Inc. (USA)

AdCovid

Bharat Biotech International Limited (India)

BBV154

and Control (China)

Jiangsu Provincial Center for Disease Prevention

DeINS1-2019-nCoV-RBD-OPT1
(Intranasal flu-based-RBD)

Shenzhen Geno-Immune Medical Institute (China)

COVID-19/aAPC vaccine

Inst. of Science (Israel)

Israel Institute for Biological Research/Weizmann

VSV-S

Aivita Biomedical, Inc. (USA)

Dendritic cell vaccine AV-COVID-19

Cellid Co., Ltd. (South Korea)

AdCLD-CoV19

Mabhidol University; The Government
Pharmaceutical Organization (GPO); Icahn School
of Medicine at Mount Sinai (Thailand)

NDV-HXP-S, Newcastle disease
virus vector

Mic du cac vector adenoviral co thé tao ra
cac phan tng mién dich chdng lai cac thanh phan
cua vector va lam giam cac phan ting do khang
nguyén gay ra, viéc ti€ém vaccin ting cudng
nguyén t6 di hop voi hai vector khic nhau c6 thé
giam thiéu tac dung nay [66, 67]. Sputnik V do
Vién nghién ctru Gamaleya phat trién c6 hai
dang, mdt dang dya trén vector adenovirus 26,
va vector kia dua trén vector adenovirus 5. Hai
hinh thirc nay dugc thuc hién riéng biét trong
khoang thoi gian ba tuan. Phén tich tam thoi cua
thir nghiém 1am sang giai doan 3 & Nga cho thay

hiéu qua chéng lai COVID-19 l1a 91,6%. Vaccin
nay c6 thé duoc san xuit dudi dang cong thirc
dong lanh (nhiét d6 bao quan la -18 °C) hodc
dong kho (nhiét do bao quan la 2-8 °C) [68].
Céc bao céo so bd thir nghiém 1am sang vé
cac g ctr vién vaccin vector virus khong bién
tinh d6i v6i SARS-CoV-2 d3 cho thiy tat ca cac
vaccin nay 1a an toan va c6 kha ning sinh mién
dich, trong d6 tinh sinh mién dich dugc dinh
nghia 13 phat hién (sir dung xét nghiém hap thu
mién dich lién két v6i enzym, ELISA) cac khang
thé duogc tao ra chdng lai spike protein. Ngoai ra,
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mot s6 nhom di st dung phép do interferon-
gamma (IFNy), IL-2 va TNFa dé suy ra su phat
trién mién dich té bao. T4t ca cac mg ctr vién
NRVV (Non-replicating viral vectors/ Vector
virus khong bién tinh) noéi trén déu tao ra khang
thé va phan tmg mién dich té bao c¢6 thé do ludng
dugc. Vaccin NRVV gay ra cac phan irng nho tai
chd sau khi tiém, chéng han nhu sung va do, va
cac triéu chung toan than bao gém kho chiu, mét
moi, sot va dau dau, tat ca déu giai quyét trong
vong 96 gio sau khi tiém ching.

5.2.2. Vaccin vector virus sao chép

Khéng giéng nhur vector virus khong bién
tinh, vector virus sao chép co thé ty nhan 1én
trong té bao vat chi, do d6 mot liéu lugng nhd
hon ¢6 thé du dé tao ra mién dich so véi vaccin
vector virus khong bién tinh. Tuy nhién, c6 thé

¢6 nhitng lo ngai vé an toan, dic biét 1a dbi voi
nhitng ngudi bi suy gidm mién dich, do su ton tai
hodc kha ning gay bénh cia vaccin vector virus
nhéan ban [69].

Trong s sau g cir vién vaccin vector virus
tai tao trong cac thi nghiém lam sang, vaccin
vector virus tai tao dya trén RBD qua duong miii
dang dugc phat trién boi Trung tam phong chong
va kiém soat dich bénh tinh Giang T6 (Bang 4).
Ngoai ra, VSV-S do Vién Nghién clru Sinh hoc
Israel/Vién Khoa hoc Weizmann phat trién st
dung virus vesicular stomatitis tai t6 hop (rVSV),
mdt nén tang vector twong ty nhu nén tang véc to
ma Merck da str dung dé phat trién vaccin Ebola da
duoc phé duyét ERVEBO [70, 71]. O nguoi,
nhiém VSV hoang di thudng khong co triéu ching
hoic gdy ra cac tridu chimg gidng cam nhe.

Bang 4. Vaccin vector virus sao chép

Loai vaccin Nha san xuat/ nha phat trién

Vic cin (s dang ki CAS)

and Control (China)

Jiangsu Provincial Center for Disease Prevention DelNS1-2019-nCoV-RBD-OPT1

(Intranasal flu-based-RBD)

Shenzhen Geno-Immune Medical Institute (China) | COVID-19/aAPC vaccine

Vaccin vector | Inst. of Science (lsrael)

Israel Institute for Biological Research/Weizmann

VSV-S

virus sao chép | Aivita Biomedical, Inc. (USA)

Dendritic cell vaccine AV- COVID-19

Cellid Co., Ltd. (South Korea)

AdCLD-CoV19

Mahidol University; The Government

of Medicine at Mount Sinai (Thailand)

Pharmaceutical Organization (GPO); Icahn School

NDV-HXP-S, Newcastle disease
virus vector

5.3. Vaccin virus toan phan

Cac loai vaccin virus toan phan thong
thuong, bao gdm vaccin song giam doc Iyc va
bét hoat, 1a nhitng loai vaccin lau doi nhat va
duoc thiét ké tét nhét, duoc st dung trong vaccin
dau mua, BCG (Bacille Calmette-Guerin/
Vaccin phong lao) va soi. Trong truong hop
vaccin dugc phat trién dé chéng lai COVID-19,
toan bo virus SARS-CoV-2 bi suy giam hoic bat
hoat s& dugc tiém cho cac ca nhan dé tao ra cac
phan tng mién dich. Céc phan ttng mién dich c6
kha nang nhdm muc tiéu khong chi protein S cua

SARS-COV-2, ma con nhiéu protein virus khac.
Viéc san xut cac loai vaccin COVID-19 nay ton
nhiéu thoi gian va khé khin hon vi can thoi gian
dé phat trién virus thanh s lwong 16n va yéu cau
hd trg san xudt an toan sinh hoc cip d6 3 chuyén
dung [72].

5.3.1. Vaccin song giam déc luc

Vaccin séng giam dgc lyc dugc san xuit theo
cach truyén thong bang cach truyén hang loat
virus gy bénh vao cac té bao duogc nudi ciy véi
su chon Igc lam suy yeu kha nang sao chép va do
do6 giam doc lyc. Boc lyc cia virus trong vaccin
song giam doc lyc giam, nhung virus van gitt
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duoc kha nang tai tao. Cac loai vaccin nay
thuong tao ra cac dap ung mién dich qua trung
gian khang thé (dich thé) va té bao manh va lau
dai bang cach bat chude qué trinh nhiém bénh ty
nhién, nhung can phai danh gia do an toan rong
rdi. Mic du vaccin virus song giam doc luc
thuong khong gay bénh, nhung hiém khi dugc sir
dung cho bénh nhan suy giam mién dich vi kha
ning lay nhidm virus song trong vaccin. Tuy
nhién, didu dang cht y 1a cac loai vaccin nay bi
lo ngai co thé tro lai doc luc trong mot sb truong
hop [27].
5.3.2. Vaccin bat hoat

Vaccin bat hoat, con duogc goi la vaccin bi
tiéu diét, duoc san xuit bang cach nudi virus
trude tién trong moi truong nudi cay va sau do
bat hoat n6 bang cach xir Iy bang hoa chat, nhiét
hodc btic xa. Vaccin phong viém gan A, bai liét
va soi duge xép vao loai nay. CAc virus trong cac
loai vaccin nay khong thé tai tao va do d6 khong
c6 nguy co gy nhiém tring, ngay ca ¢ nhiing
bénh nhan bi suy giam mién dich. So véi vaccin
song giam doc lyc, ching kém hi¢u qua hon, chu
yeéu tao ra dap ung mién dich qua trung gian

khang the v6i dap tmg mién dich qua trung gian
té bao toi thiéu, va do do thuong can nhiéu liéu
dé tang cuong mién dich. Trong s 21 vaccin
COVID-19 bat hoat, 11 vaccin dang trong
nghién ctru tién 1am sang va 10 vaccin da budc
vao thur nghiém lam sang véi 5 vaccin trong giai
doan 3 (Bang 5). Vi dy, CoronaVac tir Sinovac
duogc phat trién véi B-propiolactone nhu mot chat
khtr hoat tinh va duoc x4y dung véi nhdm
hydroxit nhu mot chit bo tro (chi tiét hon trong
phan ta duoc). V6i két qua dang khich 1é vé tinh
an toan va tinh sinh mién dich tir thir nghiém 1am
sang Giai doan 1/2, [73] vaccin nay da dat duoc
hiéu qua téng thé 1a 50,7% trong thir nghiém Giai
doan 3 va da nhan duoc gidy phép tiép thi co dicu
kién (CMA) ¢ Trung Qudc [74, 75]. Mot loai
vaccin khac, BBIBP-CorV do Sinopharm san
xudt & Trung Qudc, di cho thdy két qua thir
nghiém 1am sang sém kha quan va da chuyén
sang thir nghiém lam sang giai doan 3 [76].
Vaccin nay da dugc bdo cao la c6 hiéu qua
79,3% va da dugc CMA chép thuan & Trung
Quéc [77]. BBV 152 tir Bharat Biotech hién dang
trong giai doan thir nghiém lam sang 3 va da
nhén dugc EUA & An D6 [66].

Bang 5. Vaccin virus toan phan

Vaccin Nha san xuat/ nha phat trién Vaccin (s6 ding ki CAS)

Virus song giam dong luc | Codagenix/Serum Institute of India (India) COVI-VAC

Virus bat hoat Sinovac (China) CoronaVac (2480309-93-9)
Wuhan Institute of Biological NA

Products/Sinopharm (China)

Beijing Institute of Biological
Products/Sinopharm (China)

BBIBP-CorV (2503126-65-4)

Bharat Biotech (India)

Covaxin/BBV152 (2501889-19-4)

Institute of Medical Biology, Chinese
Academy of Medical Sciences (China)

N.A.

Research Institute for Biological Safety
Problems (Kazakhstan)

QazCovid-in (2541708-50-1)

Beijing Minhai Biotechnology Co (China) N.A.

Valneva, National Institute for Health

Research (UK) VLA2001
Erciyes University (Turkey) ERUCOV-VAC
Shifa Pharmed Industrial Co (Iran) N.A.

Viéc so sanh kha niing mién dich khang virus
duoc tao ra clia cac ung cur vién vaccin virus bat

hoat nay véi cac loai vaccin khac da de cap trudc
day la rat kho, vi khong c6 sy so sanh nao dugc
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thuc hién giita cac khang thé khang virus tao ra
va cac khang thé trong huyét tuong cuia bénh
nhan COVID-19 da phuc héi. Mic du viy, co
mdt s nhuge diém tiém an cta vaccin virus bat
hoat. Mic du vaccin bat hoat duge coi 1a mot
trong nhiing lwa chon an toan hon trong tiém
ching trén toan thé gidi, viéc st dung nhém
hydroxit nhu mot chat bd trg trude dy co lién
quan dén bénh ho hép ting cuong do vaccin
(VAERD), mot nguyén nhan gy ra bénh Iy phoi
do virus tham chi ting cuong hon da dugc bao
c4o ké tir nhimg nam 1960 nhu mot bién ching
trong cac thir nghiém vaccin, nghién ctru bénh
sOi va virus hop bao hé hip [78, 79]. Cho dén
nay, khong cé d4u hiéu nao cua VAERD duoc
ghi nhan trong giai doan 1 hodc 2 cta nhiing thir
nghiém nay.

5.4. Vaccin tdi t6 hop dia trén protein virus

5.4.1. Vaccin tiéu don vi protein

Mic du toan b vaccin virus dai dién cho mot
nén tang duoc thiét 1ap tot, chung doi héi cac tiéu
chuan va quy trinh san xuat nghiém ngat. Tuy
nhién, vaccin dya trén protein cua virus dugc san
xuit bang cong nghé tai to hop va chi chira cac
protein cua virus (chat sinh mién dich), nhung
khong co vat liéu di truyén, do d6 an toan hon
trong san xuit va khong gdy nhiém bénh vi
khong c6 virus nguyén ven nao tham gia vao qua
trinh nay.

5.4.2. Vaccin protein
Vaccin protein 1a vaccin dya trén protein co6

chtra protein cua virus hodc phan doan cua no
lam khang nguyén dé tao ra cac phan img mlen
dich. Pay 1a mot nén tang duoc phat trlen t6t va
nhiéu loai vaccin d3 duogc phé duyét nam trong
danh muc niy, bao gom ca HBV (Hepatitis B
Virus/ Virus viém gan B) va DTP (Diphtheria-
Tetanus- Pertussis/ Bach hau-Ubn van-Ho ga).
Hau hét cac vaccin nay st dung protein S hodc
vung lién két thu thé (RBD) lam khang nguyen.
Trong do protein S dugc lién két mang voi nhiéu
tiéu don vi, sy biéu hién va san xuit cia protein
S ¢6 chidu dai ddy du c6 thé gip nhiéu kho khan.
Poan RBD, giéng nhu protein S c6 chidu dai day
du, tao ra cac khang thé trung hoa manh, nhé hon
va d& san xut hon nhiéu. Tuy nhién, n6 thiéu cac
yéu té tiém ning quan trong khac dugc trinh bay
bdi protein S ¢6 chiéu dai ddy du. Do do, vaccin
dua trén RBD c6 thé khong hiéu qua bang vaccin
dwa trén protein S [72]. Twong tw nhu vaccin bat
hoat, vaccin protein tao ra mién dich chu yéu qua
trung gian khang thé Vo1 phan ung té bao T.
Thudc bd tro thudng can thiét cho loai vaccin
nay dé ting cudng phan tmg mién dich va ning
cao hiéu qua cda vaccin (thong tin thém trong
phan bd tro).

Bang 6. Cac loai vaccin protein

Vaccin Nha san xuat/ nha phat trién

Vaccin (s6 dang ki CAS)

Novavax

SARS-CoV-2 rS/Matrix-M1 Adjuvant
(NVX- CoVv2373) /2020-004123-16
NCT04533399

Anhui Zhigei Longcom 2

Chinese Academy of Sciences

Biopharmaceutical/Institute of Microbiology,

Recombinant new coronavirus vaccin
(CHO cell) INCT04466085

Vaccin protein Kentucky Bioprocessing, Inc.

KBP-COVID-19/KBP-201NCT04473690

Sanofi Pasteur/GSK

SARS-CoV-2 vaccin NCT04537208
formulation ¥2. NCT04537208

Bharat Biotech (Whole Virion 1/2 Inactivated) | BBV152A/B/NCT04471519

FBRI SRC VB VECTOR

EpiVacCorona NCT04527575
Rospotrebnadsor, Koltsovo
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Tong cong co 24 vaccin protein COVID-19
dd budc vao thir nghiém 1am sang, bao gdm cé
nhitng thr nghiém ctia Novavax, Anui Zhifei
Longcom  Biopharmaceuticals,  Kentucky
Bioprocessing va  Sanofi/GlaxoSmithKline
(GSK) (Bang 6), NVX-CoV2373 1a vaccin téi tb
hop hat nano protein S véi ta dugc Matrix M1
chira saponin dugc phat trién boi Novavax.
Vaccin nay da dugc chung minh hiéu qua 89,3%
trong két qua tam thoi ctia thir nghiém giai doan
3 v6i dit liéu vé tinh an toan va mién dich dat yéu
ciu duoc quan sét trong cac thir nghiém 1am sang
truée d6 chdng lai chung virus ban dau va bién
thé Anh (B.1.1.7) twong tng, mang lai hiéu qua
tong thé 1a 89,7%. Pang chu y, khong c6 bénh
nhan nao trong qua trinh diéu tri NVX-CoV2373
bi nhiém trung ning [80]. UB-612, mot loai
vaccin COVID-19 dua trén peptid da dong vi do
COVAXX phat trién, nham muc tiéu RBD va
mot s6 md khac tir mang cu trac virus va
nucleocapsid protein dé thiic day phan ing mién
dich té bao B va té bao T gay doc té bao [81].

5.5. Vaccin giong virus (Virus-like Particle
(VLP) Vaccines)

Vaccin VLP dai dién cho sy phat trién cua ky
thuat tiém phong tiéu don vi protein va cling co
thé duoc coi 1a mot loai vaccin tiéu don vi
protein cu thé. Cac phan tr ndy bao gdm céc
protein vé/mii cua virus, khi dugc biéu hién tai
t6 hop tir t& bao chii, c6 thé tu 1ap rap thanh mot
ciu trac giéng nhu capsid khi khong c6 bd gen
virus va céac protein virus khong céu tric khac.
Nhu viy, nhiing hat khong c6 tinh phan biét nay
cung cip mot gia d& ma trén d6 nhiéu ban sao
ctia mot khang nguyén (hoic epitop) c6 thé dugc
ghép ndi héa hoc hoidc thanh mang. Su tip hop
céc khang nguyén/biéu mo trén bé mat VLP nay
cho phép ting cudng kich hoat té bao B va phan
g khang thé ting cuong [82].

6. Két luan

Ké tir khi SARS-CoV-2 xuét hién, cong ddng
khoa hoc déa lam viéc khong ngimg nghi dé tim
ra phuong phép diéu tri ngan han va giai phap

vaccin dai han dé giam lay lan va han ché ty 18
méc va tu vong do COVID-19. Bét chap nhiing
tién bo dang ké va nhimg két qua ddy hta hen tur
cac nghién ciru vé Ccac mg cu vién vaccin, van
con nhiéu tré ngai bao gém nhitng khé khin
xung quanh viéc san xuat hang loat va phan phdi
hang triéu hodc hang ty liéu cho ngudi dan trén
toan thé gidi. Ngoal ra, mot s loai vaccin nhu
mRNA, khong 6n dinh & nhiét d6 phong va can
bao quan ¢ ta dong lanh khong phd bién & cac
phong kham va bénh vién néng thon cach xa céc
trung tm nghién ctru; cac loai vaccin khong can
bao quan lanh c6 thé 1a giai phap kha thi hon cho
nhiing noi nay. Bit chap nhing thach thirc dat ra
tir dai dich mang tinh toan cau nay va sy lay lan
nhanh chéng cua virus, thé gidi da thé hién mirc
d6 hop tac va tham gia khoa hoc chua timg thdy,
chéc chan s& 1a md hinh ciia phan g véi cac dai
dich trong tuong lai.
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