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CAC BIEN THE CAN QUAN TAM (VOC) CUA SARS-COV-2, HIEU QUA CUA
VACCINE VA CO’ CHE TAC PONG CUA CAC THUOC CHONG SARS-COV-2

TOM TAT

1) SARS-CoV-2 la mot virus loai RNA soi
don, duong, c6 kich thusc ~29,9 kB. SARS-
CoV-2 c¢6 14 khung doc mo (ORF). NO cé
5’UTR, phuc hop sao chép, cac gen gai (S), bao
(E), mang (M), nucleocapsid (N), 3'UTR, mot s6
OREF phi céu trac va dudi poly (A). Cac dot bién
& RBD, dic biét 1a & RBM, lam kha ning lay
nhiém va né tranh mién dich cao hon so véi
chung ban dau.

2) Vong doi cua SARS-CoV-2 gém 9 giai
doan: (1) lién két va xam nhap cua virus qua su
hoa mang hoac nhap bao; (2) giai phdng RNA bo
gen cua virus; (3) dich ma ra RNA phu thudc
RNA polymerase cua virus (RdRp); (4) Sao chép
bo gen; (5) phién ma dudi b gen; (6) dich mé ra
cac protein ciu tric cua virus; (7) cac protein S,
E va M két hop voi N; (8) hinh thanh virion
trugng thanh va (9) xuét bao.

3) Céc bién thé cua SARS-CoV-2 dugc chia
thanh ba loai: bién thé can quan tam (VOC), bién
thé can chd y (VOI) va bién thé dang theo ddi
(VUM). Céc bién thé VOC gom B.1.1.7 (Alpha),
B.1.351 (Beta), B.1.617.2 (Delta) va P.1
(Gamma). Trong cac kha nang cua cac VOC, kha
nang lay nhiém va né tranh mién dich la dang
dugc quan tdm nht.

4) Nam loai vaccine tiém ning ddi véi
COVID-19 dang dugc phat trién, gom: (1)
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vaccine virus bat hoat hoic bi 1am suy yéu; (2)
vaccine dua trén protein; (3) vaccine vecto virus;
(4) vaccine RNA va (5) vaccine DNA. Céc
vaccine COVID-19 la an toan va hiéu qua.

5) Co ché tac dong cua thudc khang SARS-
CoV-2 c6 thé gom: (1) trc ché sy xam nhap cua
virus vao té bao chu bang rhACE2, bromhexine,
arbidol, hydroxychloroquine, ruxolitinib, va
baricitinib; (2) ¢c ché sy sao chép RNA bang
remdesivir, molnupiravir, favipiravir va ribavirin,
oseltamivir, emtricitabine va tenofovir; (3) wc
ché céc protease bang atazanavir, lopinavir,
darunavir, danoprevir va noscapine, ...

SUMMARY

SARS-COV-2 VARIANTS OF
CONCERN (VOC), VACCINE
EFFECTIVENESS AND THE
MECHANISMS OF ACTION OF ANTI-
SARS-COV-2 DRUGS

1) The SARS-CoV-2 is a single stranded
positive RNA virus of ~29.9 kB in size. The
SARS-CoV-2 has 14 open reading frames
(ORFs). It has 5’UTR, replication complex, spike
(S) gene, envelope (E) gene, membrane (M)
gene, nucleocapsid (N) gene, 3'UTR, several
non-structural ORFs and a poly (A) tail
Mutations in RBD, especially in RBM, allow for
greater transmissibility and immune evasion than
the progenitor strain.

2) SARS-CoV-2 life cycle including 9 phases:
(1) binding and viral entry via membrane fusion
or endocytosis; (2) releases of viral genome; (3)
translation of viral RNA dependent RNA
polymerase (RdRp); (4) genome replication; (5)
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subgenomic (nested) replication; (6) translation
of viral structural proteins; (7) S, E, and M

proteins combine with nucleocapsid; (8)
formation of the mature virion, and (9)
exocytosis.

3) Variants of SARS-CoV-2 are divided into
three types: variants of concern (VOCs), variants
of interest (VOI) and variants under monitoring
(VUM). The current VOCs include B.1.1.7
(Alpha), B.1.351 (Beta), B.1.617.2 (Delta), and
P.1 (Gamma). Among possibilities of VOCs, the
transmissibility and the evade vaccine-induced
immunity would be the most concerning.

4) Five different types of potential vaccines
for COVID-19 are in development, include: (1)
inactivated or weakened virus vaccines; (2)
protein-based vaccines; (3) viral vector vaccines;
(4) RNA vaccines and (5) DNA vaccines.
COVID-19 vaccines are safe and effective.

5) The mechanisms of action of anti-SARS-
CoV-2 drugs may include: (1) inhibition of viral
entry the host cells by rhACE2, bromhexine,
arbidol, hydroxychloroquine, ruxolitinib, and
baricitinib; (2) inhibition of RNA replication by
remdesivir, molnupiravir, favipiravir va ribavirin,
oseltamivir, emtricitabine va tenofovir; (3)
inhibition of proteases by atazanavir, lopinavir,
darunavir, danoprevir va noscapine, ...

I. AT VAN BE

Bénh coronavirus 2019 (coronavirus
disease 2019: COVID-19) do coronavirus-2
cua hoi ching hd hap cap tinh nang (severe
acute respiratory syndrome coronavirus 2:
SARS-CoV-2) thugc nhém Betacoronavirus,
lay nhidm cho ngudi. Ching virus ban dau
(original virus strain) dugc phat hién ¢ Vi
Han, tinh H5 Bic, Trung Quédc vao thang
12/2019, lay lan nhanh chéng, sinh ra mot s6
dot bién va dén thang 4/2020, bién thé
SARS-CoV-2 mang d6t bién protein dot bién

acid amin D614G ¢ protein gai tro thanh
dang chiém wu thé trén toan cau. Cac bién
thé can quan tam (variants of concern: VOC)
véi nhiéu dot bién & protein gai, gdm B.1.1.7
(alpha) lan dau xuat hién & Anh Quéc, sau dé
la B.1.351 (beta) & Nam Phi, B.1.617 (delta)
& An Do va P.1 (gamma) ¢ Brazil, c6 thé
lam ting lay nhiém (transmissibility) va né
tranh mién dich (immune evasion) so Voi
chung ban dau.

Bai viét nay trinh bay khai quat vé bo gen
SARS-CoV-2, vong doi, cac bién thé dang
guan tam (VOC), hiéu qua cua cac vaccine
va co ché tac dong cua cac thudc khéang
SARS-CoV-2.

Il. CAU TRUC BO GEN CUA SARS-COV2

SARS-CoV-2 la mét virus loai RNA, co
b6 gen la mot RNA sgi don, duong, c6 kich
thudc khoang 29,9 kB. SARS-CoV-2 gém ¢
14 khung doc mo (open reading frame:
ORF), mé hoa cho 27 loai protein khéc nhau.
SARS-CoV-2 c¢6 vung khéng dich ma 5’ (5’
untranslated region: UTR), phtc hop sao
chép (ORF1la va ORF1b), gen gai (spike: S),
gen vo (envelope: E), gen mang (membrane:
M), gen bao nhan (nucleocapsid: N), 3'UTR,
mat s6 gen phi cau trac va dudi poly (A).

V& mat cau tric, SARS-CoV-2 ¢6 mot
I6p vo lipid kép, gom 4 loai protein cau triic
la: protein gai (spike protein: S), protein vo
(envelope protein: E), glycoprotein mang
(membrane glycoprotein: M) va protein bao
nhan (nucleocapsid protein: N). Protein gai
cia SARS-CoV-2 gom 1273 acid amin, bao
gom mot peptid tin hiéu (acid amin 1-13) &
dau tan N, tiéu don vi S1 (acid amin 14-685)
va tiéu don vi S2 (acid amin 686-1273), c6
vai trd gilp virus xam nhap vao té bao chu.
Trong ciu tric cua protein gai, dang cha ¥ 1a
ving gin thu thé RBD (receptor-binding
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domain) tir acid amin 333 dén acid amin
527), dac biét 1a dudi ving (subdomain) kiéu
gan thu thé RBM (receptor-binding motif) tur
acid amin 438 dén acid amin 506, 1a ving
twong tac truc tiép véi thu thé ACE2
(angiotensin-converting enzyme 2) cua vat
chu, gidp cho viing RBD cua protein gai gan
vao ACE2 cua té bao dé di vao va lay nhiém
cho té bao vat cha [3].

1. VONG D01 CUA SARS-COV-2

Vong doi hay chu ky nhan Ién cia SARS-
CoV-2 gdm 9 giai doan:

1) SARS-CoV-2 xam nhap vao té bao:
protein gai (S) cua SARS-CoV-2 gin vao thu
thé ACE2 (angiotensin-converting enzyme
2) va TMPRSS2 (transmembrane protease
serine 2) cua té bao dé vao té bao duong hod
hip cua vat chu theo con dudng hoa mang
(membrane  fusion) hoiac nhap bao
(endocytosis);

2) Phong thich bd gen RNA (+) ra khoi
virus;

3) Dich mi (translation) dé tong hop
enzym RNA phu thuoc RNA polymerase
(RdRp) cua virus, tao phic hgp enzym sao
chép va phién ma (replicase-transcriptase
complex), xuc tac sy sao chép (RNA
replication) RNA b6 gen (+) thanh RNA bo
gen (-) caa virus;

4) Sao chép bo gen RNA () (RNA
replication) thanh RNA b gen (+) (genomic
RNA) nho enzym RNA phu thuoc RNA
polymerase (RdRp);

5) Phién ma dudi bo gen RNA (-) khong
lien  tuc  (discontinous  subgenomic
transcription) thanh cac mRNA (+) cua
nucleocasid (N), gai (spike: S), mang
(membrane: M) va vo (envelope: E) nho
enzym RdRp;

6) Dich ma (translation) cac mRNA thanh
c4c protein cau tric va cac protease;

7) Lap rap (assembly) cac protein S, E va
M véi nucleocapsid (N) dé tao bao nhan;
protein N tao phuc hop vai RNA bo gen
mai.

8) Hinh thanh virion truéng thanh (mature
virion) trong tui Golgi;

9) Virus bai xuat (exotosis) ra khoi té bao

[4]

IV. CAC BIEN THE SARS-COV-2 CAN PUQC
QUAN TAM (VOC)

Cac bién thé cua SARS-CoV-2 duoc chia
thanh ba loai: bién thé can quan tam
(variants of concern: VOC), bién thé can chu
y (variants of interest: VOI) va bién thé dang
theo doi (variants under monitoring: VUM).
Bién thé can quan tdm (VOC) cua SARS-
CoV-2 la bién thé c6 lién quan dén mot hozc
nhiéu thay d6i sau diy ¢ mot mic do co y
nghia toan cau vé stc khoe cong dong:

1) ting kha ning 1ay truyén hoic thay doi
bét loi vé dich t& hoc COVID-19; hogc

2) tang doc luc hodc thay doi biéu hién
bénh 1am sang; hoac

3) lam giam hiéu qua cua céc bién phap
x& hoi va y té cong cong hoic cac phuong
phép chan doan, véc xin, phuong phap diéu
tri cO san.

Céc dot bién dudi ving RBM cua protein
gai nhu K417T, L452R va E484K co tac
dung lam dé dang cho virus thoat khoi tac
dung cua khang thé (facilitates antibody
escape), con dot bién N501Y c6 tac dung
lam tang 4i lyc gan cua protein S vao thy thé
ACE2 (enhances S protein binding to ACE2)
khoang 10 lan, nghia 1 1am ting kha ning
lay nhidm [1]. Dén nay, ngudi ta chua phat
hién duoc dot bién ndo cua SARS-CoV-2
anh huong mot cach ¢ y nghia dén sé bénh
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nhan COVID-19 nhap vién (hospitalization)
hodc tr vong (mortality). Tinh dén 15/ 6/

thé

(Alpha),

1a cac bién thé can dugc quan tam, gom: bién
B.1.1.7

B.1.351 (Beta),

2021, 4 bién thé SARS-CoV-2 di duoc xem B.1.617.2 (Delta) va P.1 (Gamma) (Bang 1).

Bang 1. Tom tit cdce déc diém cia cac bién thé can quan tam (VOC) (Thye AYK, 2021

),
B.1.1.7 (Alpha) B.1.351 (Beta) |B.1.617.2 (delta)| P.1(Gamma)
Phat hién . An Do, Brazil,
£ tien Anh, 9/2020 Nam Phi, 10/2020 1212020 1212020
XOAOBTOAV VA | o Lodz-244; | . K417T, E484K,
144Y; N501Y, Xoa 156-157;
A701V, D215G, N501Y, L18F,
. i | D614G, A570D, D614G, D950N,
Cac dot bien D80A, D614G, T20N, P26S,
, . .| P681H, T716l, L452R, T19R,
O protein gai E484K, K417N, D138Y, R190S,
S982A, D1118H T478K, P681R,
N N501Y, R246l, D614G, H655Y,
E484K, S494P va L18F R158G,G142D* V1176E. T1027]
K1191N* '
Khandng | o 43 8206 Hon 50% Hon 60% | Hon 1,7-2,5 I3n
lay nhiém
Tai _luc_rng Cao Khéng c_oA su khac Cao Cao kru tai
virus biét nhiem
Thoi gian Dai N/A N/A N/A
lay nhiem
Ty Ie_Anhap Cao Cao Cao Cao
vién
Micdo |y} ong thay di N/A N/A N/A
nang
Ty lé tu 5 5 5
vong Tang Téang N/A Tang
Khéng voi | Khéang vai hau hét | Khang véi hau hét . L
. x \ . £ Khang mét so
su trung hoamAbs chong NTD va|mAbs hudng chong .
, . . e 2 C A N/A mAbs chong
cua khdng khéang nhe vai mot sONTD va nhieu mAbs RBD
the mAbs chdng RBD chéng RBD
Khéng vai
huyét tuong |  Khang it hon Khang nhiéu hon N/A Khang it hon
khoi bénh
Giam d6i véi Pfizer,| 2 liéu Pfizer
Hiéu qua cua| Tac dong téi thiéu |Moderna, Novavax, hoic AstraZeneca| Giam ddi véi
cac vaccine Johnson & Johnson, | van c6 tac dung CoronaVac
AstraZeneca bao vé
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Ghi cha: *Cé thé c6 dot bién; mAbs:
monoclonal antibodies (khang thé don
dong); NTD: N-Terminal domain (ving dau
tan N); RBD: receptor binding domain (vung
gan thu thé); N/A (no answer): chua ¢ cu
tra loi.

Gitra 10/2021, nguoi ta da xac dinh thém
mot dong con (sublineage) cua bién thé
Delta, goi la bién thé Delta plus AY4.2. So
véi bién thé Delta, bién thé Delta plus AY4.2
c6 thém 3 dot bién Y145 H, A222V va
K417N & ving gan thy thé (RBD), lam ting
lay nhiém [én 10-15%. Ngay 24/11/2021,
mot bién thé méi xuat hien & Nam Phi la
B.1.1.529 véi nhiéu dot bién & protein gai
hon cac bién thé VOC dugc bdo céo cho
WHO. Ngay 26/11/2021, WHO xép
B.1.1.529 14 bién thé can quan tam, dat tén 1a
Omicron. Hién bién thé Omicron dang duoc
nghién ciru vé kha ning kha nang lay nhiém
va thoat mién dich.

4. Hiéu qua caa cac vaccine ddi véi cac
bién thé SARS-CoV-2 méi

4.1. Céc loai vaccine

Hién c¢6 hon 180 urng cir vién vaccine, dua
trén cac nén tang khac nhau dang dugc phat
trién dé chong lai SARS-CoV-2. Hau hét cac
loai vaccin nay déu duoc thiét ké dé cam ung
hé théng mién dich caa co thé nham tao ra
céc khang thé trung hoa chéng lai protein gai
(S), ¢6 kha nang nhan ra, gan va ngan chan
SARS-CoV-2 [2]. Mot s6 loai vaccin tiém
niang dbi véi COVID-19 dang duoc phéat
trién gom:

1) Céc vaccine virus bat hoat hozc bj lam
suy yéu (inactivated or weakened virus
vaccines): 1a loai vaccin dugc san xuat bang
cach sir dung mot dang virus di bi bat hoat

hoac suy yéu, khdng gay bénh, nhung van c6
kha ning tao ra khang thé, vi du: Sinopharm
va Sinovac;

2) Cac vaccin dua trén protein hoac céac
vaccin tiéu don vi protein (protein-based
vaccines or protein subunit vaccines): 1a loai
vaccin dugc san xuat bang cach sir dung céc
manh protein hoac vo protein v hai co6 kha
ning bat chuéc virus COVID-19 dé tao ra
khang thé mot cach an toan, vi du: Novavax;

3) Cac vaccin vecto virus (viral vector
vaccines): 1 loai vaccin duoc san xuét bang
cach st dung mot loai virus an toan khong
thé gay bénh nhung déng vai trd nhu mot
nén tang dé san xuat cac protein coronavirus
¢ kha ning tao ra khang thé,vi du: Oxford-
AstraZeneca, Johnson & Johnson, va Sputnik
Vi

4) Cac vaccin DNA (DNA vaccines):
vaccin DNA duoc san xuat bang céach si
dung DNA bién dbi gen dé tao ra protein gai
c6 kha niang kich thich tao ra khang thé
khang SARS-CoV-2 mot céch an toan, vi du:
INO-4800 (Inovio) hién dang thu nghiém
lam sang giai doan 2;

5) Céac vaccin mRNA (mRNA vaccines):
vaccin mRNA duoc san xuét bang cach si
dung cac mRNA thiét ké don gian, c6 kha
ning tao ra protein gai dé kich thich co thé
tao ra khang thé khang SARS-CoV-2 manh,
vi du: Pfizer-BioNTech va Moderna.

4.2. Higu qua ciia cac vaccin ddi véi cac
bién thé Sars-CoV-2 méi

Hiéu qua (effectiveness) cua cac vaccine
dbi vai su ngan chan bénh, ty 1& nhap vién,
d6 nang cua bénh va ty 18 tir vong ddi véi cac
bién thé mai can dwoc quan tdm (VOC) cua
SARS-CoV-2 c06 su khac nhau (Bang 2).
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Bdng 2. Co ché tac dung va higu qud criia cac loai vaccine Covid-19 doi véi cac thé

SARS-CoV-2 chung va véi bién thé Delta (Mascellino MT, 2021 [5], ...)
Pfizer/BioNTtech Moderna Astra-Zeneca Johnson &
Johnson
Ngan chan: 95% | Ngan chan: 94% | Ngan chan: 76% | Ngan chan: 72%
Hi¢éu qua | bénh, 87,5% bénh | bénh, 95% bénh | bénh, 93% bénh | bénh, 86% bénh
chung* nang, 90% tu nang, 81,5% tw nang, 91% tu nang, 83% tu
vong vong vong vong**
Hiéu qua | Ngin chin: 88% Ngan chan: Ngan chin: 60% | Ngin chan: 85%
ddi vai bénh, 96% bénh | 94,1% bénh, 95% | bénh, 93% bénh | bénh, 71% bénh
bién thé nang, 90% tir | bénh nang, 85,5% | ning, 91% tu niang, 96% tir
Delta* vong tu vong vong vong**
Hiéu qua P
vaccine 86,9% xudng 89,2% xudng | 77% xubng 67% 812410;);:?5
theo thoi | 43,3% sau 6 thang | 58% sau 6 thang | (sau 4-5 thang) ’théng
gian

Ghi cha: *14 ngay sau lidu 2; **dbi voi
vaccine Johnson & Johonson, sir dung 1 liéu,
danh gia ¢ ngay thu 28.

Kha niang bao vé cua cac loai vaccine
chéng lai su lay lan COVID-19 ciing giam
theo thoi gian dan dén kha ning co thé can
tiém mii vaccine bd sung (COVID-19
vaccine booster shots).

5. Co ché tac dung caa cac thudc khang
COVID-19

Co ché tac dung cua céc loai thudc khang
COVID-19 c6 thé gom:

1) Uc ché virus di vao té bao vat chu
(viral to host cell): rhACE2 (recombinant

human ACE2), bromhexine, arbidol,
hydroxychloroquine, ruxolitinib va
baricitinib;

2) Uc ché sy sao chép cua virus (viral
replication): enzym RdRp c6 thé bi tc ché
boi cac thubc twong tu nucleoside nhu

remdesivir, molnupiravir, favipiravir va
ribavirin, oseltamivir, emtricitabine va
tenofovir;

10

3) Uc ché céac protease cua virus (viral
proteases): atazanavir, lopinavir, darunavir,
danoprevir va noscapine;

4)  Tang cuong  mién  dich
(immunoenhancement): interferon-alpha,
interferon-beta, nivolumab (chin su chét té
bao theo chuong trinh: PD-1);

5) Piéu bién mién dich (immunodulating):
immunoglobulin tiém tinh mach, fingolimod
va thalidomide;

6) Uc ché mién dich (immunosupressive):
corticosteroid, cac khang thé don dong
tocilizumab, sarilumab, siltuximab (&c ché
IL-6) va NSAID (paracetamol, ibuprofen);

7) Tang thong khi phoi: nitric oxide,
sildenafil, aviptadil, losartan [6].

V. KET LUAN

SARS-CoV-2 la mot virus RNA soi don,
duong, kich thuéc ~29,9 kB, c6 14 khung
doc mo (ORF). N6 c6 phuc hop sao chép,
gen gai (S), gen bao (E), gen mang (M), gen
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nucleocapsid (N); cac dot bién ¢ RBD, dic
biét 1a & RBM, lam ting kha ning 1y nhiém
va né tranh mién dich. Vong doi cua SARS-
CoV-2 gdém 9 giai doan: protein gai gan véi
ACE2 va virus xam nhap vao té bao chu,
virion giai phong RNA, RNA dich m& thanh
enzym RdRp, sao chép va phién méa bo gen,
dich ma thanh cac protein ciu tric va cac
protease, capsid hda, hinh thanh virion va
Xuit bao. Cac bién thé VOC gém B.1.1.7
(Alpha), B.1.351 (Beta), B.1.617.2 (Delta)
va P.1 (Gamma), c6 cac dot bién lién quan
dén ting lay nhiém va né tranh mién dich.
Nim loai vaccine COVID-19 dang phat trién
gom: vaccine virus bat hoat hozc bi 1am suy
yéu, vaccine protein, vaccine vecto virus,
vaccine RNA va vaccine DNA. Céc vaccine
dang dugc sur dung la an toan va hiéu qua.
Co ché tac dong cua cac thubc khang SARS-
CoV-2 gom: uc ché sy xam nhap cua virus
vao té bao chu, tc ché su sao chép RNA, &c
ché cac protease,. ...
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