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Bién doi nong do khang thé SARS-CoV-2 IgG ¢ mot so
doi twong sau tiém vac xin phong COVID-19 tai Bénh
vién Trung wong Quan doi 108 (11/2021-2/2022)

Changes in serum levels of anti-SARS-CoV-2 IgG antibody after
vaccination for COVID-19 at 108 Military Central Hospital

Nguyén Thi Tuin*, Nguyén Thi Duyén*, *Bénh vién Trung wong Qudn doi 108,
Trwong Thi Thu Hwong*, Mai Thanh Hai Linh**, **Trung tam Nghién ciru Y hoc Viét Dirc
Nghiém Xuian Hoan*,**,

Tom tat

Muc tiéu: Khado sat su thay déi nong do khang thé IgG khang SARS-CoV-2 & déi tugng sau tiém vac
xin AstraZeneca, Moderna, Pfizer. Déi tuong va phuong phdp: 221 ngudi da tiém 2 mi cung loai vac xin
phong COVID-19 (92 ngudi tiém vac xin AstraZeneca, 41 ngudi tiém vac xin Moderna va 88 ngudi tiém
vac xin Pfizer) tai Bénh vién Trung uong Quan déi 108 vao thai gian tur thang 11/2021 dén thang 2/2022
theo qui trinh tiém cda Bo Y Té. Nong do khang thé SARS-CoV-2 IgG trong huyét thanh sau tiém mi 2
dugc dinh lugng bang ki thuat mién dich héa phat quang ty dong trén may DXI800 (Hang Beckman
Coulter, My). S&r dung céc phuong phap phan tich théng ké va so sanh phu hgp dé danh gia su bién déi
nong doé khang thé theo thai gian va so sanh ndong dé khang thé dap ung sau tiém tai cac thai diém khac
nhau gitra cac loai vac xin. Két qud: Trong giai doan dinh ctia dai dich COVID-19 ti thang 11/2021 dén
thang 2/2022, ngudi tiém mi tha hai ¢é ty 1& nhiém sau tiém thap (1,3%) hon ¢é y nghia so véi ngudi
sau tiém mdai thd nhat (4,5%) va trudc tiém (6,3%). Néng dé khang thé SARS-CoV-2 IgG sau tiém 2 mdi
vac xin Moderna hodc Pfizer cao hon cé y nghia so véi vac xin AstraZeneca (p<0,0001). Nong dé khang
thé SARS-CoV-2 IgG tang dan sau tiém va dat muc dé cao vao thang 3-4 sau tiém mai mét hodc mai thu
2. Sau dé, gidm dan theo thai gian trong cac thang sau do. Két luan: Néng dé khang thé SARS-CoV-2 IgG
dat dugc sau tiém vac xin Moderna hodc Pfizer cao hon so vai AstraZeneca. Néng dé khang thé trong
huyét thanh cac déi tugng giam dan theo thai gian ggi y can thiét c6 nhiing liéu tiém vac xin nhac lai
hang nam.

Turkhéa: SARS-CoV-2, COVID-19, véc xin COVID-19, khang thé.

Summary

Objective: To investigate the change of anti-SARS-CoV-2 IgG antibody levels in individuals after
vaccination with AstraZeneca, Moderna, and Pfizer vaccines. Subject and method: 221 adult volunteers
received two shots of the same vaccine from Astra-Zeneca (n = 92), Moderna (n = 41) or Pfizer (n = 88) at
108 Military Central Hospital during the period from 11/2021 to 2/2022 according to the injection
procedure of the Ministry of Health. Serum levels of SARS-CoV-2 IgG antibodies after the second
injection were quantified by automated chemiluminescence immunoassay on a DXI800 machine
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(Beckman Coulter, USA). Appropriate statistical and comparative analysis techniques were used to assess
changes in antibody concentrations over time and to compare post-injection antibody concentrations at
different time points between vaccine types. Result: During the peak of the COVID-19 pandemic, from
November 2021 to February 2022, the post-injection infection rate was significantly lower (1.3%) than
that observed after the first dose (4.5%) and before injection (6.3%). IgG antibody levles to SARS-CoV-2
after 2 doses of Moderna or Pfizer vaccine was significantly higher than that of AstraZeneca vaccine
(p<0.0001). SARS-CoV-2-lgG antibody levles increased progressively after injection, reaching high levels
during 3-4 months after the first or second dose. They then gradually decreased over the following
months. Conclusion: 1gG antibody concentrations against SRAS-CoV-2 obtained after vaccination with
Moderna or Pfizer were higher than those obtained after vaccination with AstraZeneca. Serum antibody
concentrations in subjects decreased over time, suggesting the need for annual vaccine booster doses.
Keywords: SARS-CoV-2, COVID-19, COVID-19 vaccine, antibody.

1.Pat van dé

COVID-19 (Corona virus disease 2019) la mot
bénh truyén nhiém dudng hé hdp cap tinh gay ra
bdi ching virus corona SARS-CoV-2 va cac bién thé
cla né. Ngudi nhiém SARS-CoV-2 c6 thé co cac triéu
chung tir nhe dén biéu hién clia bénh viém phdi cap
tinh nghiém trong dan dén suy hé hap, nhiém trung
toan than hodc tham chi suy da tang. Thuc té cho
dén nay da ching minh COVID-19 la mét trong
nhiing bénh dich nguy hiém nhat trong lich st loai
ngudi ldy di sinh mang cta hang chuc triéu nguoi
trén toan thé gidi. Tai Viét Nam tinh dén dau thang 7
nam 2022 c6 khodng 11 triéu trudng hgp dugc cong
bé nhiém va hon 43 nghin ngudi t vong do can
bénh nay. Cho dén nay chién lugc dugc xem la toi
uu nhat dé gidm s6 ca nhiém cling nhu ty 1é ti vong
do COVID-19 la tiém ching cac loai vac xin cho s6
lugng d0 16n ngudi dan dé dat dugc mién dich cong
dong. Trong béi canh cha dai dich COVID-19, chién
lugc tiém chlng vac xin dugc coi la phuong phap
hiéu qua va dang tin cdy nhat dé thiét 1ap cac khang
thé dac hiéu dat mién dich céng déng lam giam su
lay lan COVID-19 trén toan thé gidi [1, 2]. Tinh dén
ngay 13.7.2022 trén thé gidi c6 hang tram loai vac
xin da va dang dugc nghién ctiu phat trién va da co
11 loai vac xin dugc cap phép bsi WHO cho st dung
trong tinh trang khan cap [3]. Cac loai véc xin dugc
thiét ké bang cac cdng nghé khac nhau véi muc tiéu
chung la kich thich hé théng mién dich cda co thé.
Vac xin cha AstraZeneca (Ad26.COV2.S) va vac xin
Spunik-V dugc tao ra béi cong nghé s dung vat liéu
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di truyén la DNA va dua doan ma di truyén nay vao
vector vi rdt (vi rat mang vat liéu di truyén la DNA
clia SARS-CoV-2). Khi vector vi rit nay vao co thé nd
sé xam nhap vao trong té bao vat chq, diéu khién bd
may té bao dé téng hgp ra protein khang nguyén.
Péi véi vic xin Moderna (mRNA-1273) va Pfizer
(BNT162b2), ching s dung vat liéu di truyén la
mRNA (RNA thong tin) va cho vao cac phan t hat
cau lipid rat nhé (lipid nanoparticles). Khi vao co thé
cac hat lipid nay di vao trong té bao, diéu khién té
bao san xuat ra protein khang nguyén. Mai loai vac
xin ¢6 su khac nhau vé muc d6 sinh khang thé, hiéu
qua bao vé nhiém/tai nhiém cling nhu kha nang bao
vé kéo dai theo thdi gian.

Cac véc xin dé cap & trén déu dua trén thé
hoang da clGa protein gai hay protein S (spike
protein) cta ching hoang dai Wuhan-Hu-1. Protein
S clia SARS-CoV-2 la muc tiéu chinh dugc st dung
trong qua trinh phat trién vac xin vi vung lién két
thu thé (RBD) trong tiéu don vi S1 cla protein gai
nay dugc coi la muc tiéu chinh ddi véi cac khang thé
lién két va trung hoa [4]. Do d6, nhiing ngudi dugc
tiém ching sé c6 khéng thé khang protein S. Nhiéu
xét nghiém khac nhau da dugc phat trién c6 kha
nang phat hién cac khang thé immunoglobulin M
(IgM), IgA va IgG ti cdc mau mau cla nhiing bénh
nhan truéc day hodc hién dang bi nhiém SARS-
CoV-2 hodc sau tiém vac xin [5]. C6 nhiéu nghién
cliu danh gia ndng d6 khang thé dac hiéu sau khi
tiém vac xin COVID-19 st dung cong nghé mRNA
ma hoda cho chat tao mién dich glycoprotein tang
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dét bién én dinh truéc khi dung hop va ca hai vac
xin Moderna va Pfizer déu cho thay kha nang bao vé
manh mé trong cac th nghiém va trén thuc té lam
sang [6]. Tai Viét Nam, nhitng nghién ctu vé nong
dé khang thé sau tiém con rat it va han ché, dac biét
la trong béi canh can thiét cé nhiing bao cao danh
gia vé hiéu qua ciing nhu kha nang tao mién dich
lau dai hay khéng nham c6 nhiing chién lugc, chinh
sach lién quan t6i tiém ching chinh xac, kip thoi. Tu
nhiing van dé trén, ching toi tién hanh nghién cutu:
“Bién d6i néng do khang thé SARS-COV-2 IgG sau
tiém vac xin phong COVID-19 tai Bénh vién TWQD
108” nham muc tiéu: Khdo sdt su thay déi theo thoi
gian ctia néng dé khdng thé IgG khdng vi rut SARS-
CoV-2 & ngudi sau khi tiém vdc xin COVID-19.

2. Pdi tugng va phuong phap
2.1. Déi tuong

Da6i tugng nghién ctu: 221 déi tugng da tiém 2
mi vac xin phong COVID-19 tai Bénh vién Trung
uong Quan doi 108 dugc lua chon dé dinh luong
nong do khang thé trong do6 cé 92 trudng hgp tiém
vac xin AstraZeneca, 41 ngudi tiém Moderna va 88
nguai tiém Pfizer.

Thai gian va dia diém nghién ctu: Nghién cutu
dugc tién hanh tai Khoa Mién dich - Bénh vién Trung
uong Quan déi 108 tir thang 11/2021-02/2022.

2.2. Phuong phadp

Thiét ké nghién cu: M6 ta cat ngang, lay mau
theo phuong phap thuan tién va so sanh gilta cac
nhém. T4t ca cac trudng hop nay déu dugc tiém 2 mai
cung mot loai vac xin trong s6 3 loai dé cap trén.
3.Két qua

3.1. DBdc diém chung ctia cdc déi tuong nghién ciu

Tat ca cac doi tuong dugc khai thac théng tin co
ban nhu tudi, gidi, tién st bénh &n, tién sit mac
COVID-19 trudc khi tiém.

Mau huyét thanh tU cac déi tugng dugc thu
thap va thuc hién dinh lugng néng dé khang thé
khang SARS-CoV-2 théng qua phucong phap mién
dich héa phéat quang tu dong trén may DXI800
(Beckman Coulter-My).

Thoi gian dugc tinh la thang: TU mdi tiém tha
hai dén khi lay mau dinh lugng n6ng dé khang thé.
Trong do6 T1-T7: sau 1 thang - sau 7 thang. Khoang
thdi gian T1, T2, T3 la don vi thang tu mai tiém thya
nhat dén thai diém |dy mau dé dinh lugng néng dé
khang thé. Trong dé T1: < 4 thang; T2: 4-6 thang
ngay; T3: > 6 thang.

Cac ky thuat st dung trong nghién ctru: Nong
dé khang thé khang SARS-CoV-2 trong huyét thanh
dugc dinh lugng bang phuong phap hoéa phat
quang tu dong theo nguyén ly Sandwich. Nguyén ly
cla phuang phap la xac dinh khang thé dac hiéu
khang protein S cia SARS-CoV-2 thuc hién trén hé
may DXI800. Cac thd nghiém dugc thuc hién theo
huéng dan clia nha san xuat.

2.3. Xirly sé liéu

S6 liéu dugc xt ly bang phan mém R phién ban
3.1.2 (http://www.r-project.org).

Kiém dinh Fisher chinh xac va Chi-square dugc
st dung dé so sanh ty lé gitta cdc nhém (= 2 nhém).
Kruskal-Wallis test va Mann-Whitney-Wilcoxon test
dugc st dung dé so sanh gilta cac nhdm cho cac
bién lién tuc.

Tat ca cac so sanh cé y nghia thong ké khi p<0,05.

Bang 1. D tudi trung binh theo giéi tinh

GiGi n Mean +=SD Min Max
Nam 143 47 £12,7 15 80
NG 78 438+ 12,1 16 68

Téng 221 45,9+ 12,6 15 80

Nhdn xét: Nghién ctu thuc hién trén 221 déi tugng véi do tudi trung binh 1a 45,9 tudi, d6 tudi thap nhat

1a 15 tudi va dé tudi cao nhat 1a 80 tudi.
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Bang 2. Pac diém chung ciia cac déi tuong tham gia nghién ciru

Dic diém Chua mac COVID-19 | Pa tiing mac COVID-19
’ n (%) n (%)
< 50 tudi 135 (68,5) 12 (50)
Tuoi* ”
> 50 tuoi 62 (31,5) 12 (50)
e N 69 (35) 9(37,5
Gidi tinh
Nam 128 (65) 15 (62,5)
. . B Khong 163 (82,7) 18 (75)
Bénh nén man tinh* -
cé 34(17,3) 6 (25)
Khodng thoi gian gilta tiém mdi 1 va dinh < 100 ngay 57 (28,9) 9(37,5)
lugng I9G >100 ngay 140 (71,1) 15 (62,5)
*p<0,05

Nhdn xét: 221 d6i tuong dugc chon Iua ngau nhién dé xac dinh néng dé khang thé khang SARS-CoV-2
sau tiém vac xin, t6i thai diém ldy mau cé 24 déi tugng da timg mac COVID-19 va 197 déi tuong chua ting
méc COVID-19. & nhém déi tuong chua timg méc COVID-19, do tudi dudi 50 tudi chiém 68,5%, nam gidi
chiém 65%, ngudi chua ghi nhan tién st bénh ly nao trudc d6 chiém 73,6%. G d6i tuong da tiing méc
COVID-19 c6 ty |&é nam gigi chiém 62,5%, ngudi chua bi bénh ly nao trudc dé chiém 62,5%. VGi p<0,05 khi so
sanh néng d6 khang thé SARS-CoV2 IgG gilra 2 nhdm chua mac COVID-19 va da mac COVID-19 la ¢é y nghia

thong ké.
Bang 3. Ty 1é nhiém COVID-19 trudc khi tiém, sau tiém vac xin mai 1 va mii 2
Tinh trang nhiém Trudc tiém Sau tiém mai 1 Sau tiém mai 2 p
Nhiém 14 (6,3%) 10 (4,5%) 3(1,4%)
" <0,0001
Khéng nhiem 207 (93,7%) 211 (95,5%) 218 (98,6%)

Nhdn xét: Dén thai diém nghién cliu, ¢ 6,3% cac trudng hop bi nhiém trudc khi tiém vac xin, 4,5% bi nhiém
sau tiém mai 1 va 1,3% doi tugng bi nhiém sau tiém miii 2 (su khac biét cé y nghia thong ké véi p<0,0001).

3.2. Néng dé khdng thé SARS-CoV-2 IgG giira cdc nhém déi tuong

9

log,(IgG level)

N Nam

Hinh 1. Néng d6 khang thé SARS-CoV-2 IgG & mét s6 nhém

Bénh nén Khoe manh

>50 tudi <50 tudi

Nhdn xét: So sanh néng dé khang thé dac hiéu SARS-CoV-2 IgG giita cdc nhém ddi tugng phan loai theo

dac diém gidi, tién st bénh nén va nhém tudi khéng cé su khac biét cé y nghia véi p>0,05.
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A P=0,0001 B P=0,0056
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Astra Moderna Pfizer Astra Moderna Pfizer

Hinh 2. N6ng dé khang thé IgG vai SARS-CoV-2 theo cac loai vac xin
(A) Nong d6 khang thé SARS-CoV-2 IgG theo loai véc xin da tiém & déi tugng chua tiing mac COVID-19 (n = 187);
(B) N6ng dé khang thé SARS-CoV-2 IgG theo loai vac xin da tiém & ddi tugng da tiing mac COVID-19 (n = 24).

Nhdn xét: Nong do khang thé SARS-CoV-2 IgG dac hiéu dugc tao ra cao han ¢é y nghia & nhing déi
tugng tiém vac xin Pfizer va Moderna so vGi nhom tiém AstraZenaca & ca 2 nhém déi tugng chua tung bi
hodc da tiing bi méc COVID-19. G méi loai véc xin thi néng do khang thé khong cé su khac biét gilta ngudi
da nhiém va chua nhiém COVID-19.

3.3. Néng dé khdng thé SARS-CoV-2 IgG theo cdc khodng thdi gian

First vaccination to Sampling [0t1 Bl I T3

P>0,05
o —
6 h.
T1 vs. T3, P<0,01

T1 vs. T3, P<0,01

log,(IgG level)

Astra Zenaca Moderna Pfiéer

Hinh 3. Su bién d6i ndng d6 khang thé SARS-CoV-2 IgG
& méi loai vac xin tinh t& mai tiém tha nhat dén thai diém dinh lugng khang thé

Nhdn xét: Néng d6 khang thé tai cac thai diém & nhém tiém AstraZeneca thap hon cé y nghia so véi hai
nhém con lai (p<0,0001). Trong méi nhém ching ta thay rang cé su gidm néng dé khang thé theo thai gian
tuT1 dénT3.
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Hinh 4. Su bién d&i n6ng d6 khang thé SARS-CoV-2 IgG
& méi loai vac xin tinh t& mai tiém tha hai dén thai diém dinh luong khang thé

Nhdn xét: Nong d6 khang thé tai cac thoi diém &
nhom tiém AstraZeneca thap hon cé y nghia so véi
hai nhém con lai. Trong mdi nhém vac xin ching ta
thay rang c6 sy gia tang néng d6 ¢ nhém Moderna
va Pfizer tU sau tiém mdi hai dén thang thur 4 sau do
gidm dan cho dén thang thu 7.

4. Ban luan

Tinh t6i thoi diém thang 9 nam 2021, véc xin da
dugc cung cap cho hon 3 ty ngudi trén toan thé gidi.
Céc loai vac xin Pfizer, Moderna va AstraZeneca da
dugc ching minh c6 hiéu qua gidm ty 1& nhiém va
phong nglia cac bién ching cé thé dan dén bénh
nghiém trong. Tuy nhién sy ton tai cla néng do
khang thé sau tiém vac xin van chua dugc nghién
ctu day da. Danh gia su khac biét vé nong do cla
khang thé khang SARS-CoV2 dugc tao ra sau khi
tiém cac loai vac xin khac nhau can dugc nghién cdu
nham danh gia hiéu qua phong bénh. Su ton tai clia
khang thé sau khi tiém chung va sau khi nhiém
COVID-19 la van la mot cau hoi quan trong dé cé cac
chién lugc tiém phong hiéu qua.

Trong nghién cdu nay ching t6i khdo sat 221
doéi tugng da dugc tiém véc xin SARS-CoV-2 tai Bénh
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vién Trung uong Quan doi 108. Muc d6 sinh khang
thé va ton tai kéo dai sau tiém phong véc xin dugc
danh gia dua trén thai gian ké ti khi tiém mai vic
xin dau tién va liéu thu hai téi khi lay mau do néng
dé khang thé. Néng dé khang thé khang SARS-CoV-
2 ton tai sau khi tiém cac loai vac xin & nhom déi
tuong nghién clu véi do tudi trén 50 tubi chiém
33,5%, ty & do tudi trén 50 tudi trong nghién cliu
cla chung toi tuong déng vai két qua nghién cdu
cla Behnam Keshavarz va cong su (2022).

Nhiéu nghién ctu da chira su khac biét vé nong
dé khang thé tao ra sau tiém gilra cac loai vac xin.
K&t qua nghién ctru clia chidng t6i cho thdy néng dé
khang thé sau tiém gilia cac loai vac xin c6 su khac
biét dang ké, néng dé khang thé sau khi tiém vac xin
Moderna va Pfizer cao hon cé y nghia so véi nong
dé khang thé sau tiém véc xin AstraZeneca. Trong
mot nghién cliu dugc tién hanh gan day vé kha
nang tao khang thé sau tiém ba loai vic xin & trén
cho thdy néng do khang thé IgG do dugc tir 7-20
ngay sau khi tiém véac xin thd hai la tuong tu &
nhiing ngudi tiém Pfizer va Moderna va cao hon
khoang 50 lan so véi nhiing ngudi tiém AstraZeneca.
Tuy nhién, vao ngay 21 va vao thdi diém sau do,
néng dé IgG do Pfizer tao ra thap hon Moderna [7].
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N6ng dé khang thé dac hiéu cao hon sau khi tiém co
thé la bang ching cho thdy tac dung phong nhiém
COVID-19 cao hon. Két qua ti cac thi nghiém lam
sang l6n cong b6 cho thay hiéu qua bao vé nhiém
cUa Moderna va Pfizer (95-96%) cao han so véi vac
xin AstraZeneca (67%) [8-10].

Ca Pfizer-BioNTech va Moderna déu cong bé di
liéu tur cac thir nghiém giai doan 3 bao cdo hiéu qua
rat cao clia vac-xin mRNA trong phong nglta nhiém
COVID-19 trong vong 5-6 thang sau khi tiém chdng
[11]. Mot s6 nghién clu bdo cdo vé kha nang duy tri
bdo vé cua Pfizer-BioNTech va Moderna theo thdi
gian trong phong chéng nhiém va gidm nguy co
dién tién bénh ndng & cac ca nhiém. Nghién cttu clia
Stephen J va cdng su bdo cdo hiéu qua téng thé cla
vac-xin la 91% chéng lai nhiém trung va 97% doi véi
bénh nang 6 thang sau khi tiém vac-xin BNT162b2,
mac du cling bao cdo hiéu qua chéng lai nhiém
tring giam dan ti 96% sau 7 ngay - 2 thang xuéng
84% khi 4-6 thang [12]. Moderna bdo cado hiéu qua
93% & muc trung binh 5 thang sau khi tiém chuing
mRNA-1273, nhung khéng c6 thém chi tiét vé toc do
gidm hiéu qua theo thdi gian.

K&t qua nghién ctu ctia ching téi cling cho
thay su khac biét vé ndng d6 tao ra khang thé SARS-
CoV-2 & cac giai doan khac nhau sau tiém. Déi vGi
nhitng ngudi tiém vac xin Moderna va Pfizer néng
do khang thé tang dan va dat muc dinh trong giai
doan thang 3, thang 4 ké tur sau tiém mi thi nhat
va sau khoang thoi gian tuong tu sau tiém mi 2 sau
do6 néng do6 gidam dan trong giai doan tiép theo dén
thang thur 9 trong nghién ctu clia ching téi. Nghién
cltu nay ciing cho thay khé nang sinh khang thé sau
tiém véc xin Pfizer chdm hon so vGi kha nang sinh
khang thé sau tiém cla vac xin Moderna. Nong do
khang thé sau tiém véc xin Moderna trong 3 thang
dau la cao nhat sau d6 gidm dan trong céc giai doan
ti€p theo d6. DSi vGi ndbng dd khang thé sau tiém
vac xin Pfizer, ndbng d6 khang thé tdng cao nhat vao
giai doan thang tha 4 va gidm vao giai doan tiép
theo dé. Nhiing nghién clu danh gia vé bién thién
hay muc dé giam néng doé khang thé theo thdi gian
sau tiém can dugc tién hanh thiét ké va phan tich cu
thé hon trong cac giai doan I16n han nham danh gia
chinh xac su bién thién néng do khang thé dé dua ra
cac chinh sach vé tiém chiang phu hop [13].

Han ché clia nghién ctiu la ¢c& mau nghién cdu
nho khong phan anh dan sé chung, 1dy mau theo
phuong phap ldy mau thuan tién, nong do khéang
thé chi dugc gi¢i han dinh lugng trong mét thai
diém sau tiém mdi thd 2 nhu vay sé khong theo doi
dugc su bién thién vé néng do khang thé sinh ra sau
tiém vac xin cla cac do6i tugng. Nhimng dit liéu vé
mién dich té€ bao va vé khang thé trung hoa cling
chua dugc thu thap. Liéu su khac biét quan sat dugc
vé muic d6 khang thé c6 dan dén su khac biét vé thai
gian bao vé, kha nang bao vé chéng lai cac bién thé
khac nhau cla vi rdt va nguy co lay truyén hay
khéng can dugc diéu tra thém.

5. Két luan

Su bién thién néng do khang thé SARS-CoV-2
IgG & nhing déi tugng sau tiém loai vac xin khac
nhau la khac nhau, trong d6 muic do sinh khang thé
cla vac xin AstraZeneca la thap hon so véi Moderna
va Pfizer (su khac biét c6 y nghia théng ké);

Néng dé khang thé trong huyét thanh gidam dan
theo thdi gian sau tiém, ddc biét la gidm tu thang thu
3 d6i véi Moderna va tir thang thi 4 d6i véi Pfizer tuy
nhién van & muc cao hon so véi AstraZeneca.
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