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BIEN CHU’NG TIM MACH & BENH NHAN COVID-19
CAP NHAT BANG CHU'NG LAM SANG PEN CO CHE TON THUW'ONG

Lwu Quang Minh', Ddng Viét Birc’
TOM TAT
Dai dich COVID-19 dang 1a méi de doa toan cau, lam tang nguy co t& vong va tan phé, dac
biét & ngwoi cao tudi. Cac nghién ciu Iam sang ciing cho thay & bénh nhan (BN) COVID-19 c6
nhiéu bién chirng & hé tim mach nhw: Tén thwong co tim, rdi loan nhip, hdi chirng vanh cap va
thuyén tc mach hé théng. Trong bai tdng quan nay, ching ti cap nhat nhitng co' ché co ban
theo quan diém 1am sang tim mach & BN COVID-19. Bao gdm: Twong tac gitra protein gai va
ACE2 gilp virus SARS-CoV-2 xam nhap vao té bao vat chu; ton thwong hé tim mach do
COVID-19 theo co ché ton thwong tryc tiép (do nhiém tring cla virus 1&n té bao co tim va noi
moé mach méau); co ché tén thwong gian tiép thong qua cac phan wng viém va dap ng mién
dich qua mrc (con bao cytokine), diéu hoa gidm ACE2, huyét khdi mién dich va gidm oxy mau.
Cé4c bang chirng vé ton thwong tim mach & BN COVID-19 hau hét dén twv nhirng nghién ctu in
vitro, nghién ctu trén dong vat; nhixng quan sat mé bénh hoc, giai phau tl thi va cac nghién
ctu Ién hon con chwa nhiéu. Cac nghién ctu trong twong lai sé 1am rd hon co ché bién chirng
tim mach cla virus SARS-CoV-2, dé ching ta hiéu va chdm séc BN COVID-19 tét hon.

* Tlr khda: COVID-19; Bénh tim mach; Co ché.

COVID-19 Related Cardiac Complications - an Update on the Clinical
Evidence to Injury Mechanisms

Summary

The pandemic of COVID-19 is a global threat, causing high mortality and morbidity,
especially in the elderly. Clinical studies have also reported an association between COVID-19
and cardiovascular disease: induce myocardial injury, arrhythmia, acute coronary syndrome,
and systemic thromboembolism. In this review, we summarize the current understanding of
COVID-19 from basic mechanisms to cardiovascular clinical perspectives. The interaction between
protein spike and ACE2 plays a central role in the pathogenesis of SARS-CoV-2 virus entry into
host cells; mechanism of direct damage is caused by direct viral infection of target cells
(cardiomyocytes and vascular endothelium); while indirect mechanism through inflammatory
responses and excessive immune responses (cytokine storms), downregulation of ACE2,
immunothrombosis, and hypoxemia. The evidence of cardiovascular damage in COVID-19 patients
mostly comes from in vitro studies, animal studies, histopathological observations, autopsies,
and larger studies are quite rare. Future investigations regarding the mechanisms of the cardiac
complications of SARS-CoV-2 infection may aid in our understanding and caring for COVID-19 patients.
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DAT VAN DE

Pai dich COVID-19 da anh hwéng
nghiém trong |1&n tat c& doi sbng xa hoi
trén toan cau; tinh dén thang 6/2021 da
c6 hon 170 triéu ngudi méc bénh voi
3,8 triéu nguoi tlr vong. Gan day, sy xuat
hién cta nhiéu bién ching méi cta virus
SARS-CoV-2 cang lam cho viéc chan
doan va diéu tri gap nhiéu kho khan; dong
thoi, cac nha khoa hoc trén thé gidi ciing
chwa dw bao dwoc chinh xac thoi diém
sé chién thang dwoc dai dich do co ché
anh huéng cia SARS-CoV-2 1én co thé
con ngud®i van con nhiéu diéu chwa
sang té [1].

Bén canh triéu ching chinh lién quan
dén hd hdp & cac mirc dd khac nhau do
ton thwong phdi thuc thé, cac bat thwong
vé tim mach & BN COVID-19 dugc chirng
minh ¢ mbi lién quan rd rang nhw tén
thwong co tim cap, suy tim véi phan suét
tbng méau giam, réi loan nhip tim véi ty 1&
dao dong tr 7,2 - 33% [2]; nhém BN nay
c6 ty lé tr vong cao hon cac nhém con
lai. Cac gia thuyét vé mébi lien hé gita
COVID-19 va rdi loan chirc nang tim
mach, bén canh nguyén nhan chinh do
tbn thwong phdi gay gidm chirc nang gian
né, do twong tac tim phdi lam giam chic
nang tim, con do rdi loan déng mau gay
tadc cac vi mach hodc cac mach mau lén
lam &nh hwéng dén giai phau, chirc nang
déng mach vanh va co ché gay doc truc
tiép v&i t& bao co tim, t& bao ndi mac bi
nhiém trung hoéc gian tiép do anh huéng
cta con bao cytokine. Nhw vay, hiéu biét
vé ton thwong hé tim mach & BN COVID-
19 ¢6 vai trd rat quan trong trong chién
lwgc chan doan va diéu tri BN nhiém
SARS-CoV-2.
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1. Mot s dic diém cua virus SARS-
CoV-2 lién quan dén co ché tén thwong
hé tim mach

Viém dwong hd hap cép gay ra badi
Coronavirus chung moi (SARS-CoV-2)
la mét loai virus thudc ho Coronaviridae,
cd vé boc va bd gen RNA chudi don
khéng phan doan. Virus cé hinh thai
giébng nhw mét chiéc vwong mién, véi dac
diém ndi bat nhat |a cac protein bé mat 16
ra thanh cac gai. Bén trong vo cua virion
la nucleocapsid soi don dwong déi xirng
xoan 6c. V& ngoai ctia Coronavirus chiva
4 protein céu tric chinh, bao gébm: Protein
gai (Spike - S), mang (Membrane - M),
vé (Envelope - E) va nucleocapsid (N),
tat cd déu dwoc ma hoéa tai 1/3 cudi cla
dau 3' ctia bd gen virus.

Trong sb céc protein cau truc, protein
S ¢6 vai trd quan trong trong viéc gan két
va xam nhap vao té bao vat cha. O 2 loai
virus SARS-CoV va SARS-CoV-2, sy gan
két cua protein S v&i men chuyén
Angiotensin Il (ACE2) tao diéu kién cho
virus xam nhap vao té bao vat chi. So véi
virus SARS-CoV, protein S cla virus
SARS-CoV-2 c¢6 hai dac diém dang chu y:
Dau tién, 5/6 tiéu phan trong vung lién két
thu thé (Receptor Binding Domain - RBD)
bi d6t bién dan dén ai lwc cao cda protein
S v&i ACE2, dwgc chirng minh qua céac
nghién cteu trén kinh hién vi dién t [3, 4].
Diéu nay ly giai cho khd nadng lay nhiém
va lan truyén cao ctia SARS-CoV-2 ciing
nhw merc d6 nghiém trong clda dich bénh
COVID-19. Hai 14, c6 sw bb sung 4 acid
amin (12 nucleotid) & ranh gi&i cta 2 tiéu
phan S1 va S2, tao nén mét vi tri phan cat
mo&i tai nhan purin bdi cac enzyme
protease twong tw véi dic diém cla cac
virus cim gia cam déc lyc cao. Dac diém
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nay giup virus mé rong tinh hwéng mé
té bao, gay ra anh hwéng da co quan cla
COVID-19 [5].

Qua trinh xam nhap cla virus vao té
bao vat chi bat dau tw viec gan két cua
SARS-CoV-2 véi thu thé ACE2 théng qua
tiéu phan S1 cla protein S cla virus. Mét
sb té bao vat chi (nhw té bao phé nang)
c6 thém thu thé protease serin xuyén
mang 2 (TMPRSS2) phan cét tiéu phan
S2 tao diéu kién thuan loi cho virus hoa
mang véi mang té bao vat chd, theo sau
la qué trinh nhap bao cta ca phic hop
SARS-CoV-2 va thu thé ACE2 vao trong
té bao. Diéu nay gay ra hién twong diéu
hoa gidm ACE2 dan dén tich tu Ang I
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trong huyét thanh. Khi virus SARS-CoV-2
xam nhap vao té& bao, mét loat cac phan
&ng kich thich tao ra cac chéat tién viém
nhw cytokine va chemokine nhw TNF-q,
IL-1 va IL-6 c6 thé dan dén tén thwong té
bao, cung v&i viéc nhiém trung truc tiép
té bao vat chd. Ngoai ra, cac té bao T
hoat hoa ciing l1a mét trong nhirng té bao
mién dich cé lién quan dén cac phan ng
khang virus. ACE2 dwoc tim thdy nhiéu
trong cac té bao phé nang loai 2, tuy nhién
né con ton tai & cac té bao tim, than, rudt
va ndi md khac... Cac nghién ctru giai
trinh tv RNA don dong da cho thay cé
7,5% té bao co tim c6 sw hién dién cla
thu thé ACE2 [6].
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Hinh 1: Qué trinh xam nhap cda virus SARS-CoV-2 vao té bao vat cha [7, 8].

2. Sinh ly bénh tén thwong tim mach
& bénh nhan COVID-19

Co ché tén thwong tim mach & BN
COVID-19 duwoc chia lam 2 nhém: Trwc
tiép va gian tiép. Co ché tén thwong truc
tiép dwoc gay ra bdi nhiém trung cla
virus |én té bao dich (té bao co tim va noi
md mach mau); co ché tbn thwong gian
tiép théng qua cac dap (rng mién dich,
phan &ng viém, rbi loan tudn hoan va
giam oxy mau.

* Tén thuong true tiép cua virus SARS-
CoV-2 Ién hé théng tim mach:

Mot s& BN COVID-19 cé biéu hién dau
ngwc hodc cac triéu ching lién quan dén
hé théng tim mach, kém theo cac marker
huyét thanh toén thuwong co tim tang co
y nghia, goi y kha nang SARS-CoV-2
c6 thé 1a mét loai virus hwéng tim. Véi sw
c6 mat cta thu thé ACE2 trén mang té bao,
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tim thuéc nhém nguy co cao bj anh hwéng
cia SARS-CoV-2; ACE2 tao diéu kién
cho virus SARS-CoV-2 nhap bao manh
mé. Tinh hwéng té bao tim cia SARS-
CoV-2 duwgc chirng minh qua quan sat
bang kinh hién vi dién t& thay hinh anh
virus trong té bao co tim, t& bao md ké va
té bao ndi mo cla tim sau khi chét [9].
DPoéng thdi, sw tap trung cao cac phan tl
cua virus trong moé co tim dwoc cho la ¢co
lién quan t&i sy gidm biéu hién ctia ACE2
trén té bao co tim. Theo Monteil V (2020),
SARS-CoV-2 c6 thé xam nhap truc tiép
vao té bao ndi mé mach mau ngudi trén
in vitro [9]. Quan sat ctia Varga Z cling
cho thdy sy c6 mat cia cac phan t virus
trong cac té bao ndi md mao mach rudt
non, tich tu cac té bao viém xung quanh
va hién twong viém ndi mo lan toa. Qua
trinh nay kh&i phat hién twong chét té
bao theo chuwong trinh (apoptosis va
pyroptosis). Viém lan toa néi mé mach
mau gay ra suy chirc ndng vi tuan hoan
theo huwéng co thdt mao mach, dan téi
thiéu mau cuc bd cac co quan, hoat hoa
qua trinh viém va phu né mé lién két va
tinh trang tién déng mau [10]. Bois MC
quan sat thy c6 sw hién dién cha huyét
khéi lan toa trong vi tudn hoan mé co tim,
hinh anh viém co tim lan toa trén giai
phau bénh ma khéng c6 bang chirng cla
thifu mau co tim & BN nhiém virus
SARS-CoV-2 [11]. Tén thwong té bao noi
mo co tim din dén trang thai tang déng,
gay vi huyét khéi lan toa trong tim, twong
tw nhdi mau co tim typ 2 hoac hdi chirng
Takotsubo.
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Hinh 2: Vi huyét khéi fibrin quan sat
thay trong cac déng mach nhé va
tiéu déng mach [11].

Céc mii tén mau den chi ra vj tri huyét
khéi fibrin gay tdc nghén khdng hoan toan
cac déng mach nhé va tiéu dong mach,
tbn thwong léch tdm va khong c6 tén
thwong thiéu mau cuc bd co tim. A: Huyét
khéi fibrin khéng tdc nghén & mét BN
nam 80 tuéi mac COVID-19 dang hoat
dong. B: Tén thwong twong tw & BN nam
78 tudi mac COVID-19 chét vi ARDS. C, D:
Cac huyét khdi nhd hon, léch tdm hon &
cac mau bénh phdm nhuém HE véi do
phéng dai 600 lan.

Cho dén nay, c6 rat it b4do cao vé hién
twong xam nhap cua virus SARS-CoV-2
vao té bao co tim. Tavazzi va CS céng bb
trwdng hop dau tién co6 sy tap trung
SARS-CoV-2 tai co tim & mot BN 69 tudi
c6 tén thuwong co tim cép tinh, tut huyét
ap dan dén sbc tim [12]. Két qua sinh thiét
ndi tdm mac cho thay c6 hién twong viém
ndi tam mac va moé ké mirc dd nhe di kem
véi s cd mat cha cac tiéu phan virus
trong cac té bao ké&. Cac nghién clru cap
dd siéu cau tric va phan ti ciing cho thay
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sy hién dién ctia SARS-CoV-2 trong khoang
ké cla cac manh sinh thiét co tim & BN
COVID-19. Tuy nhién, két qua sinh thiét
khong thdy dwoc sw hién dién cta céac
tiéu phan virus trong té bao co tim hoéac
té bao ndi md. Sw xuét hién cua virus c6
thé do virus xam nhap truc tiép hodc ciing
c6 thé do céc dai thwc bao viém mang
virus t&i mdé co tim cling nhw cac mb
khac. Sw lan truyén ctia SARS-CoV-2 va
bd gen cua virus thédng qua cac tli xuét
bao cling dwoc cac nha khoa hoc kham
pha. Kwon va céng sy da tim thay bang

chirtng chuyén gen cta SARS-CoV-2
tlr cac thi xuat bao (exosome) dén té bao
co tim, dan dén hoat hoa qua trinh viém
trong cac té bao nay [13]. Nhin chung,
nhirng phéat hién nay cho thdy cé sw ton
tai cia SARS-CoV-2 hodc mét phan virus
trong mé co tim, thong qua lay nhiém truc
tiép hoac bdi cac té bao di cw hay céc
exosome mang dén, cubi cling gay ra cac
bénh Iy co tim [14]. Ddng thei, viéc hiéu
rd hon vai trd cla cac exosome c6 thé
gilp 1am sang t6 hon cac co ché bénh ly
va (rng dung trong diéu tri.

Hinh 3: C&c tiéu phan virus dwoc tim thay & cac té bao ké cta co tim
& BN COVID-19 ¢6 séc [12] .

Hinh anh cac nhém nhd virus hodc 1 virus don doc trong khoang ké mé co tim (A, B)
quan sat trén kinh hién vi dién tr. C: Phéng to mét hat virus ttr hinh B cho théy virus c6 hinh
anh dién hinh véi vd day hinh tron va céc cAu tric gai day dac electron trén bé mét, kich thwéc
t&r 70 - 120 nm. E: Hinh &nh virus véi v bi gian doan; F: Virus chuan bj xuét bao.

Vé phuong thire truyén tai cGa virus trong mé co tim: Pa sé céc tac gia cho réng
virus c6 thé phat trién thong qua phwong thirc khuéch tan truc tiép tir té bao nay sang
té bao khac (goi 1a synap virus) hon la viéc giai phong virus ra ngoai té bao. Cac té bao
tiép xGc voi virus ciing ¢ thé nang cao hodc tao phan rng mién dich manh mé théng
qua con dwong hoat hod yéu td nhan kB (NF-kB) do sy twong tac gitra protein S

Vi cac thu thé gidng Toll (TLRs) [15].
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Gia thuyét hop bao: Cac bang ching
khi khdm nghiém phdi t& thi va cac
nghién ctu in vitro trén cac dong té bao
cho thdy sy biéu hién cla protein S trén
bé mat cac té bao nhiém bénh c6 thé thuc
day quéa trinh hop nhat cac té bao phé
nang tao thanh nhirng té bao khéng 16, da
nhan. Diéu nay goi y rdng qué trinh tén
thwong truc tiép co tim c6 thé tao ra céc
hop bao gitra cac nhém té bao co bép va
khéng co bép. Diéu nay gép phan lam tén
thwong co tim dién réng [16].

Gan day, viéc xay dwng md hinh lay
nhiém in vitro cta virus SARS-CoV-2
trén céc té bao gbc van nang cam ng
(Induced Pluripotent Stem Cell - iPSCs)
ldy tr md co tim h&a hen lam sang td
mot sb co ché tén thwong trye tiép té bao
co tim. M6t nghién clru céng bd thang
5/2021 cua tac gia Bailey AL va CS cung
cap bang chirng vé sy xam nhap, phat
trién va sao chép cua virus trong té bao
co tim, dan t¢i hau qua hoat hoa céc chét
trung gian gay viém, gidm sw biéu hién
cua ACE2, gay doc té bao, chét té bao co
tim, pha vé& cac sarcomere, cudi cung lam
giam kha nang co bdp, giam qua trinh
chuyén hoa ctia mé co tim. Viéc dung
remdesivir trong méi trwéong nudi cay duoc
ching minh c6 thé e ché virus gay tén
thwong trwc tiép t& bao co tim. Tuy vay,
viéc thiéu cac bang ching in vivo doi hoi
can thém cac nghién ctu dé hiéu rdé hon
cac tac dong truc tiép cha virus SARC-
CoV-2 trén té bao co tim [17].

* Tén thuwong gian tiép cta virus
SARS-CoV-2 Ién hé tim mach:

- Diéu hoa gidm ACE:

Men chuyén Angiotensin 2 (ACE2) 1a mét
carboxypeptidase thuéc ho metalloprotease
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kém, la protein mang typ 1, dwgc ma hoa
bdi 1 gen trén nhiém séc thé gi&i tinh X.
ACE2 gém 805 amino acid, gébm 1 peptid
dau tan N-, mét vang xdc tac ngoai bao,
vliing xuyén bao va viing ndi bao dau tan C-,
céu tric twong dong 42% so véi ACE
[18]. C4 ACE2 va ACE déu nam trong hé
théng Renin-Angiotensin-Aldosterone-System
(RAAS) nhung vai trd cta chung déi lap
véi nhau. V&i hé RAAS kinh dién,
Angiotensinogen dwgc renin thuy phan
tao thanh Angiotenin |, chat nay tiép tuc
dwgc ACE thuy phan tao thanh Ang Il
Ang Il gén véi thu thé typ 1 ctia nd (AT1-R)
kich hoat cac qua trinh viém, xo hoa,
stress oxy hoa va gay co mach; cac qua
trinh nay gay tén thwong dén hé tim mach.

Tuy nhién, khac véi ACE, ACE2 giup
bdo vé hé tim mach théng qua co ché
diéu hoa ngwoc hé RAAS. Duwéi tac dung
cua ACE2, Ang Il bi thuy phan thanh Ang
(1-7), chat nay két hop véi thu thé Mas
(MasR) c6 tac dung chéng viém, chéng
xo hoa, kich thich giai phong nitric oxid va
gian mach ha huyét ap. Ang (1-7) da
dwoc cac nghién ctru chirng minh cé tac
dung bao vé tim phéi théng qua viéc tc
ché qué trinh apoptosis cta t& bao phé
nang cung cac tac dung bao vé khac
trén BN mac hoi chirng suy hd hap cép
(ARDS) [7].

Crackower thwc nghiém trén chudt
nhan thay rang loai bd truc tiép ACE2 c6
anh hwéng nhiéu dén kha nang co bop
cta tim théng qua viéc 1am tang néng do
Ang Il trong mau va diéu hoa tang cac
gen gay ra tinh trang thiéu oxy co tim,
goi y rang ACE2 c6 vai trd rat quan
trong ddi v&i chirc nang tim mach [19].
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Nhiéu nghién ciru & doéng vat c6 vl ciing
cho thay sy giam biéu hién ACE2 c6 thé
gay gidm yéu tb bao vé tim mach Ang1-7,
dan dén réi loan can bang gitra truc
ACE/Angll/AT1R va truc ACE2/Ang1-7/Mas
theo hwéng lam tdng néng dd Ang I,

Angiotensinogen

day nhanh sy xuét hién va tién trién cla
cac bénh ly tim mach. M&t khac, moét sé
nghién ctu cho thdy ACE2 con c6 tac
dung thoai gidng Des-Arg9-bradykinin,
mot chét cé tac dung trong déap rng viém
hé théng.

= Pro-inflammation
= Pro-fibrosis

= Pro-oxidation

= Vasoconstriction

Tén thuwdng
hé tim mgch

= Anti-inflammation

= Anti-fibrosis
- Anti-oxidation
= Vasodilation
ACEI/ARB Ee 3
@
Xy =)
THAng xim nhip va nhin lén cia virus
ace |
1 ATIR Tan thudng
U hé tim mach

Gidim angiotensin TT

Hinh 4: Vai tro cua ACE2 va hé RAA & BN COVID-19 [7].

SARS-CoV-2 xam nhap vao té& bao
co tim théng qua thu thé ACE2, dan dén
tang néng dd Ang Il gay tén thwong hé
tim mach. Thubéc &c ché men chuyén
(UCMC)/Uc ché thy thé (UCTT) diéu chinh
sy biéu hién cta ACE2 lam tang kha
nang xam nhap va nhan lén cda virus,
cling dan dén tén thuwong hé tim mach.
Tuy nhién, thubc UCMC/UCTT ciing gép
phan &c ché Ang Il truc tiép hoadc gian
tiép (qua vai trd ctia ACE2) c6 thé cé vai
trd bao vé tim mach.

Sw xa&m nhap vao té bao vat chu la
bwdc dau tién cha qua trinh lay nhiém
théng qua phirc hop glycoprotein dét bién
cta virus va thu thé ACE2 mang té bao

vat cha. ACE2 cé ai lwc véi virus SARS-
CoV-2 cao hon 10 1an so vé&i SARS-CoV,
dong vai trd nhw moét thu thé cla
Coronavirus, ly giai cho sy lay lan, phat
trién manh hon cla dai dich 1an nay so
véi SARS 2003. Sau khi virus xdm nhap
vao té bao vat chu thédng qua thu thé
ACE2, ngudi ta nhan thdy sw biéu hién
ctia ACE2 trong céc té bao biéu mé phé
nang cta phdi gidm rd rét. Diéu nay dan
dén tinh trang dw thra Ang Il trong mau,
hoat hod IL-6, cling v&i hoat hod dong thoi
NF-kB va con duwdng tin hiéu JAK/STATS.
Hau qua 1a BN nhiém SARS-CoV-2 khéng
hinh thanh dwgc phan &ng khang virus
théng qua interferon (IFN) ma thay vao dé
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lai tang tdng hop cac cytokine gay viém.
Bén canh d6, mét sé nghién ciru con
nhan thdy BN COVID-19 thuwong kém
theo hoat hoa hé RAA, biéu hién bang sw
tang cao néng d6 Ang Il trong huyét
twong, twong quan thuan voi tai lwong
virus trong mau va mic d6 tén thwong
phdi. Gidm sy hién dién cla ACE2 két
hop v&i hoat hod hé RAA gbp phan anh
hwéng sau sac dén chirc nang ndi méd va
tdn thwong da co quan bao gém tim, than
va phdi [5]. Nhan thay tAm quan trong cua
ACE2 véi sy xam nhap va nhan Ién cua
virus SARS-CoV-2, mét sb huwéng tiép
can dé diéu tri BN tim mach théng qua
trung gian ACE2 dwoc dé xuét:

+ Téng hop vaccine dua trén protein
gai cta virus (protein S).

+ Uc ché thu thé ACE2.

+ B6 sung ACE2 hoa tan dé vo hiéu
héa kha nang nhap bao ctia SARS-CoV-2.

+ Uc ché thu thé protease serin xuyén
mang 2 (TMPRSS2) vén cé tac dung tao
diéu kién thuan loi cho virus hoa mang va
nhap bao vat chu.

Khac véi ACE, ACE2 khéng bi trc ché
b&i cac thuéc (¢ ché men chuyén
(UCMC). ACE2 dworc diéu hoa tang & BN
mac cac bénh ly tim mach (suy tim, bénh
tim thiéu mau cu bo) va dai thdo duong.
Do vay, nhitng BN nay thuwdng cd néng
dd ACE2 cao, hau qua |a d& man cam vai
SARS-CoV-2 hon so v&i ngudi binh thuwdng.
Viéc dung céac thubc rc ché hé RAA bao
gém UCMC hoac UCTT AT1 dwoc cho la
c6 tac dung diéu hoa tang ACE2, tao diéu
kién thuan lgi cho SARS-CoV-2 lay nhiém
va lam nang hon tén thwong tim phéi &
BN COVID-19. Cac nghién ctru trén dong
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vat cho thdy thubc UCMC c6 thé 1am tang
néng dé Ang (1-7) va tang biéu hién cta
ACE2, trong khi cac thuéc UCTT con lam
tang néng d6 Ang Il, Ang (1-7) va tang
biéu hién ctia ACE2. Diéu nay day Ién lo
ngai khi xét vé mat ly thuyét, viéc st dung
cac thubc UCMC/UCTT c6 thé lam tang
qua trinh 1ay nhiém cua SARS-CoV-2.
Nguoc lai, cling ¢6 nhiéu nghién ctu cho
rang cac chat rc ché hé RAA co thé co
vai trd bao vé phdi, tang ndng d6 ACE2
va giam bét phan rng viém ciing nhw &c
ché giai phéng cytokine & BN nhiém virus
SARS-CoV-2. Mét nghién ctru da trung
tam trén 1.128 BN COVID-19 kem tang
huyét 4p, viéc dung thuéc UCMC/UCTT
c6 lién quan dén giam ty 1& tr vong (3,7%)
so vé&i nhom khong dung céc thudc nay
(9,8%) mot cach ro rét (p = 0,01). Mot
nghién ctru khac trén 362 BN tang huyét
&p nhap vién vi COVID-19 ciing nhan thay
khong cé sy khac biét gitra tinh trang
nhiém tring nang va ty lé t& vong gitra
hai nhém BN cé va khéng dung thubc
UCMC/UCTT [20]. Vi vay, hwéng dan cla
hoi tang huyét ap chau Au van khuyén
céo diéu tri bang thubc UCMC/UCTT &
BN COVID-19 én dinh hodc c6 nguy co
nhiém SARS-CoV-2. Hiép héi Tim mach
va Trwdng mén Tim mach Hoa Ky cling
nhan manh réng khdng cé di liéu nao
chirng té sw cé loi hay bat loi trong viéc
dung thuéc UCMC/UCTT.

- Vai trd clia dap rng viém hé théng va
con bao cytokine:

Sy phat tan clha virus vao hé tuan
hoan théng qua cac dai thwc bao nhiém
bénh va céc té bao mién dich khac co thé
dan dén qua tai dap wng mién dich va
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réi loan chirc ndng da co’ quan. Nhiéu nghién
clru chi ra sy tang téng hop cac cytokine
trong subt thoi gian nhiém COVID-19 va
con bao cytokine & nhirng BN nay cé lién
quan dén mic do cha bénh va kha ndng
sbng con cta BN. Con bao cytokine déc
trwng béi sw tbng hop nhanh chéng mét
lwgng 1&n cac cytokine khac nhau bao
gdbm yéu t6 hoai tr u - a (TNF-q),
interleukin-1 (IL-1), interleukin 6 (IL-6) va
interferon-y (IFN-y) trong co thé sau khi
nhiém vi sinh vat. Day 1a mét trong nhirng
nguyén nhan quan trong gay ra tén thuwong
phdi cép (ALI), hoi chirng suy hd hap cép
(ARDS) va réi loan chirc ndng da tang &
BN nhiém virus, ddng thoi gop phan gay
ra cac bién cb tim mach va t& vong [21].
Huang va CS nghién ctru trén 41 BN
COVID-19 nhan thay néng d6 IL-1B, IFN-y,
IP10 va MCP1 tang cao dang ké, dan dén
méat can bang Th1/Th2 va lam tén thwong
hé mién dich qua trung gian té bao T.
Trong céac cytokine, IL-6 c6 vé nhw dong
vai trd trung tdm khi sy tdng néng do cla
no lién quan va&i viéc khéi phat hdi chirng
suy hé hap cip (ARDS) va cac két cuc
bét lgi [22]. Bén canh d6, BN COVID-19
v&i ndng d6 thu thé IL-6 hoa tan (sIL-6R)
tang cao trong huyét twong cho thay co
sy tdng cwdng phan cat nd khéi bé mat té
bao trong qua trinh nhiém tring. Phdc
hop mién dich IL-6 + sIL-6R c6 thé kich
hoat truwc tiép tin hiéu JAK-STAT toan bd
co thé gay tang tiét yéu té tang trwdng
n6i m6é mach mau (VEGF), gidam biéu hién
cta E-cadherin va che day cac té& bao
ngoai mach di tat, dan dén tang tinh tham
thanh mach va thoat mach. Ngoai ra,
phtrc hop IL-6 + sIL-6R ciing lién quan
dén co ché sinh ly bénh cua tut huyét ap
va rbi loan chirc nang hé hap & BN ARDS.

IL-6 cling gay ra hién twong stress oxy
hoa va réi loan chc nang ndéi md théng
qua su bién hién qua mic cda thu thé
Angiotensin Il typ 21 (thu thé AT1), to do
thic day qua trinh phi dai mach mau,
viém va cirng mach mau. Véi co tim, tac
dung c6 lgi va c6 hai cua IL-6 cling da
dwgc nghién clru. IL-6 c6 tac dung bao vé
tim vi né han ché sw nhan lén cua virus
va giam tén thwong co tim, tuy nhién viéc
tiép xGc lau dai véi IL-6 ciing dwoc chirng
minh c6 thé gay suy tim. Viéc st dung
tocilizumab trong viém co tim nham Gc
ché IL-6 da chirng minh hiéu qua lam
giam qué trinh viém va xo hoa co tim,
doéng thai cai thién qua trinh phosphoryl
hod va xo clrng té bao co tim [23].

Mét trong nhing bao cdo sém nhét |a
nghién clru ctia Zeng va CS (2020) da mé
ta tinh trang viém co tim t6i cap & BN
COVID-19 v&i néng dd IL-6 tang cao
cung cac marker chi diém tén thwong
co tim khac (troponin I, myoglobin va
NT-proBNP). Néng do IL-6 tang trong
mau ciing lién quan dén cac bién cb bat
loi cia BN COVID-19 bao gém tang néng
do fibrinogen, hoat hoa qua trinh déng
mau, ¢ ché chic nang tim mach, rdi
loan chirc nang té bao ndi mé mach mau
dan dén thoat mach, thiéu mau mo va
gidm oxy hod méu, hau qua la tut huyét
ap, déng mau rai rac long mach (DIC) va
suy da tang. Wo C nhan thdy néng do
troponin |, CK-MB, IL-6, protein C phan
&’ng va procalcitonin trong huyét thanh
BN COVID-19 cé twong quan nghich v&i
s6 lwong té bao lympho va ty 1é CD4/CDS8,
goi y rang cac phan (rng viém qua muc
do SARS-CoV-2 gay ra c6 lién quan dén
cac tén thwong tim mach. Nhiéu nghién
clru truwdc day ciing cho thay cac cytokine
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nhw IL-1B, IL-6, IL-8 va TNF-a c6 vai tro
thic day tinh trang déng mau bang nhiéu
con dwong ma hau qua la tang tao cac
huyét khéi gay tdc mach. Tinh trang viém
kéo dai clng dwoc chirng minh cé lién
quan dén tang néng do6 D-dimer trong
mau. Xu Z kham nghiém t& thi BN
COVID-19 ciing cho thay céac té bao tién
viém tang cao rd rét, dién hinh 1a cac thu
th& CC chemokine 4+ (CCR4+), CC
chemokine 6+ (CCR6+) va té bao Th17,
ly gidi phan nao nhirng tén thuwong nghiém
trong & phdi. K&t qua kham nghiém t thi
ciing cho thay c6 sy tham nhiém té bao
don nhan trong mé co tim, phan anh tinh
trang viém tai co tim [24].

Mét diéu dang chu y 1a néng do Ang I
tang cao & BN nhiém SARS-CoV-2 c6 thé
lién quan dén dap &ng viém hé théng.
Nghién ctru cta Liu va CS cho thdy mac
Ang Il trong huyét twong ctia BN COVID-
19 cao hon dang ké so v&i nhém chirng
khoé manh, ddng th&i ndng dé Ang I
cling twong quan chat véi hiéu gia virus
va tén thuwong phdi, goi y rdng SARS-
CoV-2 c6 thé gay ra tén thwong phdi cap
do mét can bang hé RAA & BN va cac
con dwong lién quan dén ACE2 cé thé
tham gia vao qua trinh hinh thanh con
b&o cytokine. Vai trd clia cac t& bao mién
dich va vai trd ctia Ang Il sau dé da dwoc
chrng minh:

+ Ang |l hoat hoda chét trung gian tién
viém NF-kB kich thich cac bach cau don
nhan tao ra cac cytokine nhw MCP-1, IL-6
va TNK-a nhdm huy déng cac té bao
mién dich va kich hoat con bao cytokine
& BN COVID-19.

+ Ang |l kich thich san xuét cac phan
tr két dinh nhw VCAM-1 va ICAM-1,
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huy déng cac t& bao mién dich nhw té
bao gai va lympho T. Khi gén véi Ang |l
cac té bao gai boc 16 kha nang trwdng
thanh va di chuyén cao.

+ Ang Il thic day qua trinh tao cac gbc
oxy hoda tw do (ROS), déng vai trd tién
viém dé kich thich cac tén thuwong xung
quanh mé, hoat hoa té bao néi mé, thoat
mach ciing nhw huy déng cac té bao mién
dich. Tén thwong mach mau bdi stress
oxy hoa dwoc nhan thay ré trong bénh ly
xo vira ddéng mach, tang huyét ap va cac
bénh ly tim mach khac. Tén thwong mach
mau do tinh trang oxy hoa la mét trong
nhirng nguyén nhan gay nén céc bién cb
tim mach & BN COVID-19 nhw dét quy nao,
tén thwong tim, phdi, mach mau va than.

Piéu nay ly gidi cho viéc cac BN
COVID-19 v¢&i cac bénh ly trwdc day céd
lién quan dén hé RAA nhu tang huyét ap,
suy tim man tinh, dai thao duwdng thwong
c6 céac két cuc t6i t& hon nhirng BN khac.
Nhitng nhém BN nay cé thé bj virus
SARS-CoV-2 tdn céng manh hon do sw
diéu hoa cla céc thu thé ACE2 két hop
v6i phan ng viém hé théng da co tw
trwéc két hop véi cac réi loan chirc nang
tim mach do hé RAA gay ra trong céac té
bao mién dich.

- Huyét khéi mién dich:

Tén thwong truc tiép cia té bao nodi
mo6 do virus SARS-CoV-2, anh hwdéng
clia qué trinh viém va hinh thanh huyét
khéi trong bénh ly mach mau déu gép
phan quan trong trong sinh ly bénh cua
COVID-19. ACE2 duoc cho la c6 & ca cac
té bao ndi mo tinh mach 1&n déng mach.
Do do, virus c6 thé anh huwéng truc tiép
dén chirc nang té bao ndi mo, hinh thanh
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cac huyét khéi trong tuan hoan déng - tinh
mach. Cac nghién ciru quan séat thay két
qua diéu tri kém & nhitng BN COVID-19
c6 lién quan dén tinh trang tang néng dod
cac san pham giang hoé fibrin trong mau
(D-dimer) va giam tiéu cau, bang ching
cua viéc kich hoat qua trinh déng mau.
Hién twong tang déng mau dwgc xem
nhw mét trong nhirng nguyén nhan chinh
gay tén thwong céc tang & nhitng BN
COVID-19 nguy kich, dwa trén bang
ching vi huyét khdi tim thay trong phéi,
nao, tim va cac co quan khac. Tuy vay,
qua trinh ddng mau khéng chi bj kich hoat
b&i tbn thwong ndi mac mach mau ma
con ¢6 sw tham gia clia cac bach cau don
nhan, tiéu cau va bach ciu da nhan trung
tinh. Qua trinh déng mau dwoc khdi kich
khéng chi bdi cac yéu t6 méd biéu hién
trén mang té bao bach cau don nhan, ma
con ¢c6 sy bdc 16 cla cac té bao ndi mac
bi tdn thwong, cudi cung dan dén lang
dong fibrin va hinh thanh cuc mau déng.

Ban dau, tinh trang viém céac té bao
ndi mac mach mau dan dén sy suy gidm
chirc nang, ton thwong té bao va hién
twong xuét bao cla cac thé Weibel Palade
(WPBs) chtra yéu t6 Von Willebrand, c6 vai
trd trong viéc huy dong tiéu cau, ting kha
nang két dinh tiéu cau théng qua thu thé
glycoprotein 1b. Nhiéu nghién ciru da chirng
minh c6 sy tang dang ké ndng do yéu té
Von Willebrand & BN COVID-19 so v&i
ngwoi binh thuwdng.

Bach cau da nhan trung tinh dwoc huy
dong bdi cac té bao ndi mod hoat hoa va
hinh thanh cac bay ngoai bao bach cau
trung tinh (Neutrophil Extracellular Traps -
NETs), bén trong chira DNA, histon va
cac hat protein. C6 thé xem NETs déng
vai trd nhw mét chiéc lwéi bat gitr va kich

hoat céc tiéu ciu, hdng cau va cac yéu tb
tién déng mau dé hinh thanh huyét khbi.
NETs lam tén thwong té bao ndi mac va
kich thich con dwong dong mau ndi sinh
l&n ngoai sinh, dan dén sw hinh thanh cac
vi huyét khéi va rdi loan chic nadng vi
mach. Cac bao cao & BN COVID-19 nhap
vién cho thdy néng dd NETs cao twong
quan thuan vai tinh trang nang cta bénh
cling nhw tan suét xuét hién nhéi mau co
tim. Viéc ghi nhan sy hién dién cda tiéu
cau, bach cau da nhan trung tinh va cac
céu truc gibng NETs trong nhu mé phdi
va cac vi huyét khdi trong tim da dwoc
bao cao théng qua cac kham nghiém tdr
thi & BN COVID-19. Céac thi nghiém st
dung huyét thanh hodc huyét twong cda
BN COVID-19 da ching minh sw hinh
thanh NETs qua murc tir cac bach cau da
nhan trung tinh in vitro cling ung hd cho
gia thuyét déng mau mién dich nay. Sau
cling, cac nghién ctu ciing tim thay bang
ching chirng t6 NETs thic day qua trinh
chét té bao phé nang trong éng nghiém.
Céc tw khang thé ban chét 1a phospholipid
ciing c6 thé kich hoat NETs, diéu nay cho
thdy nhitng BN COVID-19 ¢c6 nguy co
tang déng mau twong tw nhw BN méc hoi
chirng khang phospholipid. Nhin chung,
cac div liéu nay cing cb bang chirng cho
thdy NETs dwoc xem nhw |a tac nhan gay
huyét khéi tiém an trong cac co quan bi
anh huéng béi SARS-CoV-2. V&i co tim,
NETs c6 thé gay tinh trang huyét khi vi
tudn hoan, dan dén thiéu mau cuc bd
lan tod. Y twéng didu tri bang liéu phap
&c ché NETs ¢6 thé 1a mét xu huéng moi
dé giam tén thwong mé do huyét khéi qua
trung gian NETs & BN COVID-19 [25].
C6 thé tom tét qua trinh hinh thanh vi
huyét khéi viém theo cac budc nhw sau [26]:
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+ Sau khi xac dinh mam bénh théng
qua céc thu thé nhan dang (PRR), bach
cau don nhan va céc té bao cé ngudn gbc
tr bach cau don nhan trinh dién yéu t6
mo hoat héa (TF) trén bé mét cta ching
va gidi phéng né tai cac vi tri mam bénh
khu tru, kich hoat con dwdng déng mau
ngoai sinh.

+ Tac nhan gay bénh cling kich thich
yéu t6 viem NLRP3 trong bach cau don
nhan va dai thywc bao, lam giai phéng céac
cytokine gay viém (IL-1B, IL-18).

+ Cé&c bach cau trung tinh dwoc huy
dong va déng go6p vao qua trinh nay
théng qua viéc gidi phong cac bay ngoai
bao clia bach cau trung tinh (NETSs), truc
tiép kich hoat yéu té XII; do d6, kich hoat
con dwdng déng mau ndi sinh.

+ NET gén véi yéu té Von Willebrand
(VWF) va huy déng tiéu cau.

+ Cac histon (dac biét la H3 va H4)
kich hoat sw hoat héa tiéu cau. Ngoai ra,
cac bach cau trung tinh elastase (NE) va
myeloperoxidase (MPQO) trong NETs phan
céat va &rc ché céc yéu tb chéng déng méau
tw nhién (chat &c ché yéu té6 mo - TFPA)
va thrombomodulin - TM).

+ Cubi cung, NETs c¢6 thé di chuyén ra
ngoai vi va gén v&i TF, kich hoat con
dwdng déng mau ngoai sinh. Tiéu cau hd
tro qua trinh tao huyét khéi mién dich
bang cach kich hoat con dwéong déng
mau ndi sinh théng qua viéc giai phong
polyphosphat va cung véi cac té bao noi
mo, c6 thé thuc day qua trinh tao fibrin.
Tiéu cau ciing c6 thé dwoc kich hoat bai
C3a va Cha.
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+ Cac tiéu cau hoat hoéa giai phong
mot lwong l&n cac cytokine tién viém
trong tui ngoai bao cla tiéu cau (PEVs).

Théng qua co ché nay, cac tac nhan
gay bénh nhu SARS-CoV-2 sé bi mac ket
trong mang lwéi NETs va bj tiéu diét. Qua
trinh tao huyét khéi mién dich cho phép
viéc tiéu diét mam bénh chi gi¢i han trong
long mach, han ché tén thwong céac
co quan lan can. Bé han ché héi ching
déng mau & BN COVID-19, nhiéu tac gia
dé xuat dung thubdc chéng huyét khéi
(heparin, garadacimab - khang thé khang
yéu td Xll, thubc khang két tap tiéu cau
dipyridamol...) cé thé gidm nguy co tl
vong cho BN, dac biét la nhirng BN suy
hé hap nang can théng khi nhan tao xam
nhap [27]. Mét sb thubéc didu hoa mién
dich cling dang dwoc nghién clru nhw céc
thubc e ché cytokine (rc ché IL-1, IL-6,
JAKs); céac thubc rc ché NETs (&c ché
nutrophil elastase, ly gidi NETs bang
DNAse I)... Hién tai, FDA ciing phé chuén
2 thubéc e ché bd thé (eculizumab va
ravulizumab) trong diéu tri huyét khdi
mién dich & BN COVID-19.

- Giam oxy mau:

Do tén thwong phdi va qué trinh viém
hé théng, BN COVID-19 c6 thé g&p tinh
trang giam oxy mau. Nhw da trinh bay &
trén, virus SARS-CoV-2 gay tén thuong
cép tinh dwong hd hdp & ca hé théng
mach mau 1an nhu mé. Hién twong thoat
mach cling gép phan gidm kha nang hoat
dong cua tim phdi, dan dén gidm oxy hoa
mau, biéu hién bang tinh trang kho thé
hoac thé nhanh. Hau qua la tinh trang
thiéu cung cap oxy cho cac co quan ¢
nhu cau cao vé oxy va nang luong, dac
biét 14 tim. Sw mé4t can bang cung - cau oxy
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ma khéng cé sy hién dién cia mang vira
xo' cép tinh twong tw co ché sinh ly bénh
cta nhéi mau co tim typ 2, duwoc cho 1a
co ché ton thwong co tim chinh & BN
COVID-19 c6 giam oxy mau. Mét mat,
anh hwdéng cua con bao cytokine lam giai
phéng IL-6 va catecholamine lam tang
nhiét do co thé, tang nhip tim va muc tiéu
thu oxy co tim. Mat khac, réi loan chirc
nang ndéi mé va con bao cytokine cling
anh hudng dén vi méi trwong mé tim, cd
thé gay co that mach vanh hodc tao vi
huyét khdi trong déng mach vanh, ciing
dan dén gidm cung cdp mau nudi tim.
Phan xa tang nhip tim do nhiéu nguyén
nhan ciing gép phan giam twdi mau nudi
co tim do gidm thdi gian dé day. So voi
nhdi mau co tim typ 1, nhdi mau co tim
typ 2 do méat cung - cau oxy co ty & t&
vong cao hon, diéu nay phan anh ganh
nang diéu tri va tién lwong khé khan &
nhirng BN COVID-19 cé gidam oxy mau.
V&i BN COVID-19 nhap vién, viéc biéu
hién nhdi mau co tim typ 2 cé thé la dau
hiéu tién lwvgng nang va de doa t&r vong
cao [28].

Quan sat trén 41 BN COVID-19,
Huang C nhan thdy c6 32% BN cé tinh
trang giam oxy hoa mau & cac mec do
khac nhau va can diéu tri badng cac liéu
phap oxy, cac BN nay thwdng bi khé thé
kem theo dau nguwc trai [22]. Viéc gidm
oxy hod mau ciing dwoc cho la nguyén
nhan giam cung cap nang lwong cho té
bao co tim, dan dén nhiém toan ndi bao
va hinh thanh cac gbc oxy tw do (ROS)
pha huy mang té bao. Cac dong calci
dwoc tao ra do qua trinh giam oxy hoa
mau cé thé gay ra hién twong apoptosis
va tbn thwong té bao co tim. Mét trong

nhitng phwong thirc diéu tri can thiét la
hé théng trao dbi oxy qua mang ngoai co
thé (ECMO) da dwoc (ng dung thanh
cbng trong nhiéu trwéng hop gidm oxy
mau khang tri. Tuy nhién, hién tai méi
quan tam rat Ion 1a lam thé nao dé quan
ly ding cach moét sbé lwong lén BN
COVID-19 giam oxy mau nang trong khi
céc thiét bi hd tro hd hap con han ché.

KET LUAN

Tuwong tac gitra protein gai va ACE2
dong vai tro trung tam trong sinh bénh
hoc giup virus SARS-CoV-2 xam nhap
vao té bao vat cha. Tén thwong hé tim
mach do COVID-19 dén t& hai nhém co
ché: Co ché tén thuong truc tiép duoc
gay ra bdi nhiém trung cda virus 1én té
bao dich (t& bao co tim va ndéi mé mach
mau); co ché tbn thwong gian tiép théng
qua cac phan (rng viém va dap rng mién
dich qua mirc (con bao cytokine), diéu hoa
gidm ACE2, huyét khbi mién dich va giam
oxy mau. Cac bang chirng vé tén thwong
tim mach & BN COVID-19 hau hét dén ti
nhirng nghién ctru in vitro, nghién ctru trén
dong vat; nhirng quan sat mé bénh hoc,
giai phau tt thi va cac nghién ctru Ion hon
con kha it.
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