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Tom tat:

Bénh coronavirus (covid 19) co nhiéu mirc do biéu hién lam sang tw khong triéu
chung, triéu chung nhe dén mirc d tram trong. Nhitng bénh nhdn co mang bénh
Iy truée d6 chang han nhiwr béo phi, tiéu dwong typ 2 c¢é nhiéu nguy co nguy hiém
khi nhiém covid 19. Bénh gan tham mé& khong do ruou (NAFLD) rat pho bién trong
cdc bénh Iy gan man tinh va lién quan dén van dé thay doi vé chuyén héa, vi vy
gan ddy dwoc dé nghi doi tén thanh bénh Iy gan tham mé lién quan chuyén héa (
MAFLD: Metabolic -Associated Fatty Liver Disease).Mdc du cac nghién ciru vé
chuyén héa chira nhiéu, nhung tinh trang viém man tinh toan than cap dé thap lién
quan dén réi loan diéu hoa mién dich trong NAFLD / MAFLD, c6 thé gay ra con
bdo cytokine va trang thdi ting déng mdau sau khi nhiém SARS-CoV-2. Mét sé
théng tin sdn c¢é cho biét nhitng yéu t6 nguy co ddc biét, déic diém lam sang va co
ché bénh sinh doi véi NAFLD/MAFLD va covid-19.

Non- alcoholic fatty liver diseases in patients with covid-19

Abstract:

Coronavirus disease (Covid 19) has a wide range of clinical manifestations from
asymptomatic to mild and severe illness. Patients with pre-existing medical
conditions such as obesity and type 2 diabetes are at increased risk for COVID-19
severe infection. Non-alcoholic fatty liver disease (NAFLD) is a common chronic
liver disease and it is related to metabolic alterations. It was recently proposed to
be renamed as Metabolic -Associated Fatty Liver Disease (MAFLD). Although not
many metabolic studies are done, there is evident that systemic low-grade chronic
inflammation, which associated with immune dysregulation in NAFLD/MAFLD,
could trigger cytokine storm and hypercoagulable state after acquiring SARS-
CoV-2. Some information is available regarding specific risk factors, clinical
features, and pathogenesis for NAFLD/MAFLD patients with Covid-19.



I. GIOI THIEU.

Bénh Coronavirus-19 (COVID-19) di duoc T6 chirc Y té Thé gidi tuyén bd 1a dai
dich toan cau vao ngay 11 thang 3 nam 2020 [1]. That vay, sau lan chan doan dau
tién vé trudng hop COVID-19 ¢ Vit Han (Trung Qudc) vao thang 12 nam 2019, vi
rit da lay lan nhanh chéng, anh huéng dén 220 qudc gia va vung lanh thd [2].
SARS-CoV-2 1a vi rut gay bénh COVID-19, c6 nguén géc rat ¢6 thé 1a do chon
loc tu nhién & vat chi dong vat, sau d6 1a 1ay nhiém tir dong vat sang nguoi [3].
Céc dic diém vé kha nang 1ay nhiém va truyén bénh ctia SARS-CoV-2, dic biét 1a
v6i su gia ting dang bao dong cta cac bién thé mai 1a cac chii dé nghién ciru néng
bong hién nay. COVID-19 nghiém trong thuong biéu hién suy ho hap cip tinh,
mic di mot sé biéu hién ngoai ho hap co thé dic trung cho ca giai doan cép tinh
cua bénh va hoi chiing sau COVID (hoac COVID kéo dai) [4]. Bénh nhan COVID-
19 c6 thé c6 biéu hién ton thuong gan - dic trung phan 16n 13 ting nhe nong do
aminotransferase huyét thanh - hodc c6 thé bi bénh gan tur trudc trd nén tram trong
hon [5]. Hau hét cac bénh nhan mic COVID-19 muc d6 trung binh-ning déu gia
va / hodc bi anh huong bdi cac bénh di kém vé chuyén hoa, chéng han nhu dai thao
duong va béo phi [6]. Nhitng tinh trang nay ciing lién quan chit ché dén bénh gan
tiém an chua duoc phat hién, chi yéu 1a bénh gan nhiém mé khong do ruou
(NAFLD) [7.,8]. Anh hudng dén gan mot ty ngudi, NAFLD dugc coi 1a bénh gan
man tinh phd bién nhét trén toan thé gidi, va ty 1é hién méc cua nd duge ude tinh
s& trd nén cao hon cung véi dich bénh tiéu duong typ 2 va béo phi [9]. Hoi dong
ddng thuan qudc té gan day da dé xuat d6i tén NAFLD thanh Bénh gan nhiém md
lién quan dén chuyén hoa (MAFLD:Metabolic -Associated Fatty Liver Disease ),
coi trong tinh trang rdi loan chirc ning chuyén hoa toan than co ban hon 1a kiéng
ruou [10]. Pang quan tam, bénh nhan NAFLD / MAFLD c6 nhiéu kha nang bi ton
thuong gan hon khi bi nhiém SARS-CoV-2 [11].

Cho dén nay, cac danh gia c6 sin vé chu dé nay tap trung vao tic dong ctia nhiém
COVID-19 dbi voi su xu di va tién trién cia NAFLD / MAFLD. Panh gi4 hién
tai nham muc dich xem xét mbi quan h¢ dang dién ra gitta COVID-19 va NAFLD



/ MAFLD, nhim vao vai trd chtl yéu cia NAFLD / MAFLD trong chan doan thién
vé COVID-19 nghiém trong.

I1. DICH TE HOC.

1. Dich té hoc ciia NAFLD / MAFLD.

NAFLD / MAFLD dugc dic trung béi tinh trang nhiém md ¢ > 5% nhu mo gan,
két hop véi thay doi chuyén hoa (chu yéu 1a bénh tiéu dudng typ 2 va béo phi),
khong c6 bénh gan man tinh va tiéu thu luong ethanol khong qua 30 g / ngay d6i
v6i nam gidi va 20 g / ngay d6i véi phu nir [12]. Trong phd mé hoc ciia NAFLD /
MAFLD, nhiém m& c6 thé di kém véi viém nhe (gan nhiém mé& khong do rugu -
NAFL) hodc viém hoai tir voi té bao gan phong to (viém gan nhiém md khong do
ruou - NASH) [13].

La bénh gan man tinh phé bién nhét trén toan thé gioi, ty 1€ hién méc NAFLD /
MAFLD dao dong tir 13,5% & Chau Phi dén 31,8% ¢ Trung Pong, phi hop véi su
khac biét vé khuynh hudng di truyén, luong calo, hoat dong thé chat, phan b chat
béo trong co thé va tinh trang kinh té x4 hoi [14]. Trong dan s6 ndi chung, ty 18
mac NAFLD / MAFLD tang theo tudi, & nam cao hon nir (dic biét & thoi ky tién
man kinh) [15, 16]. NAFLD / MAFLD duogc chan doan & 47,3-63,7% bénh nhan
dai thdo duong typ 2, va téi 80% nguoi béo phi [17,18]. Bénh tiéu duong typ 2
dang gia ting trén toan thé giGi, anh huong dén hon 400 triéu nguoi, va 1a nguyén
nhén chinh giy tir vong thir 9 [19]. Bénh tiéu dudng typ 2 ¢ lién quan chit ché
v6i béo phi, d6i voi NAFLD ting gip 2 1an. That vay, khac véi ty 16 mac NAFLD
cao O nhing bénh nhan nay, bénh dai thdo duong typ 2 lam ting toc do tién trién
ciia NAFLD va 1a mot yéu t6 du bao vé ty 1& tir vong va xo hda tién trién [20].
Tuong ty nhu bénh tiéu dudng loai 2, ty 18 béo phi d3 ting gap d6i trong 40 nim
qua, do d6 khoang mot phan ba dan sd c6 thé duoc phén loai 14 thira can hodc béo
phi [21]. Mic du ty 1é mac bénh cao hon & nguoi 16n tudi, ty 16 béo phi van ting &
moi lra tudi va ca hai gidi, bat ké qudc gia, dan tdc hodc tinh trang kinh té x3 hoi

[21].

2. Dich té hoc ciia COVID-19.



COVID-19 di duoc To chirc Y té Thé gidi (WHO) tuyén bd 1a dai dich toan cau
vao thang 3 nam 2020, ké tir khi céc ca bénh dugc bao céo & tit ca cac chau luc
[1]. Cho dén nay, di c6 168.509.636 trudong hop duoc xac nhan nhiém COVID-19,
trong do c6 3.505.534 trudong hop tir vong, dugc bao cao cho WHO [22]. Tuy
nhién, nhimg treong hop duge bao cdo khong gia tri danh gia ganh ning toan cu
ctia COVID-19, vi chi mét ty 1& nho cac trudong hop nhiém cip tinh duoc chan doan
[23]. Mtic d6 nghiém trong cia COVID-19 lién quan dén sy gia ting tudi tac, gisi
tinh nam va cac bénh ndi khoa tur trude [24, 25].

COVID-19 nghiém trong, dugc dinh nghia 1a don vi cham soc cuong do cao hodc
nhap vién, thé may hoic tir vong, c¢6 lién quan dén céc bénh 1y co ban 1a dai thao
duong va béo phi [26, 27]. Thét vay, cac nghién ctru vé ty 1& hién khong két luan
vé viéc ting nguy co nhiém SARS-CoV-2 ¢ nhitng bénh nhan bi anh huong bai
bénh dai thdo dudng, nhung tinh trang nay c6 thé 1am tram trong thém két qua cta
COVID-19 [28]. Tuong tu, cac cude diéu tra khong cho thiy béo phi lam ting nguy
co mic COVID-19, nhung nd c6 thé lam tram trong thém muc d6 nghiém trong
cua bénh [27].

ITII. NAFLD / MAFLD ¢ bénh nhan COVID-19.

Chéan doan NAFLD / MAFLD yéu cau: (1) xac dinh duoc tinh trang nhiém md gan
qua hinh anh hodc mé hoc gan, va (2) loai trir uéng nhiéu ruou, cac nguyén nhan
khac gy nhiém mé& hodc bénh gan man tinh [29]. Mic du mé hoc gan 1 tiéu chuan
vang dé chian doan NAFLD / MAFLD, dé phan biét NASH véi nhiém mé& don
thuan va dé danh g1 xo hoa, sinh thiét gan dugc gio1 han & nhitng bénh nhan duoc
lua chon do tinh xam 14n va chi phi [29]. Do do, dit li¢u hién co vé ty 1€ hién nhiém
NAFLD / MAFLD 6 bénh nhan COVID-19 duoc gidi han trong chan doan khong
xam l4n. Tan suit nhiém mé& gan duoc phat hién tinh ¢d bang chup cit 16p vi tinh
léng nguc & bénh nhan COVID-19 cao hon 4,7 1an so v6i bénh nhan khong nhiém
covid-19 theo tudi va gi6i tinh (31,9% so vai 7,1%) [30]. Két qua nay dugc khang
dinh boi cac nghién ctru siu hon, trong @6 NAFLD / MAFLD duoc chan doan bang
chi s6 nhiém mé& gan (HIS) ¢ 30,7-37,6% bénh nhan COVID-19 dén tir Trung

Quoc, mac du (khac voi dieu tra trude) co lién quan dén nguy co mac bénh cao



hon iy tién [11,31,36]. Cac nghién ctru khac tir Trung Qudc d ching minh ring
su hién dién cia NAFLD / MAFLD c6 lién quan doc lap voi1 COVID - 19 nghiém
trong [32,33].

Nhing quan sat sau nay cho thay rang mot ty 18 rat 16n bénh nhan c6 nguy co phat
trién dang COVID-19 nghiém trong, do sy xuat hién ngay cang nhiéu cia NAFLD
/ MAFLD trén toan thé gi6i. Tuy nhién, két qua tir mot nghién ctiru dugc thuc hién
& Qatar khong thé ching minh rang NAFLD / MAFLD 1a mét yéu t6 du bao doc
lap vé ty 1é tr vong hodc muc d6 nghiém trong cia COVID-19 [34]. Mot nghién
ctru sau hon duogc thuc hi¢n tai Imperial College Healthcare NHS Trust & London
dd danh gia raing NAFLD / MAFLD mdi ngudi khong lién quan dén két qua bat
loi & bénh nhan COVID-19 [35]. Hai tong quan hé thong v6i phan tich téng hop
da xem xét mot s6 nghién ctru dé két luan rang NAFLD / MAFLD c6 lién quan
dén tang nguy co mic COVID-19 nghiém trong [36,37]. Bé tra 10 cau hoi liéu
NAFLD / MAFLD c¢6 thé 1am ting nguy co mac COVID-19 hay khong, tic dong
ctia diém nguy co di truyén di duoc phén tich ¢ nhitng ngudi tham gia nhap vién
trong nhom thuan tap Biobank ctia Anh, két qua 1a khong c6 mdi lién hé rd rang
giita khuynh huéng di truyén ctia NAFLD / MAFLD va COVID-19 nghiém trong
[37,38]. Mot danh gia vé dit liéu tir co sé dit liéu thuong mai khong 16 bao gom ho
so dién tr tir 26 hé thong cham soc stc khoe qudc gia dd ching minh rang chan

doan NASH 1am ting 4,93 lan nguy co mac COVID-19 [6].

Mot s6 nghién ctiru di ¢d gang chi ra néu c6 bat ky yéu té nguy co nao du bao
COVID-19 ning & bénh nhan NAFLD / MAFLD (t6m tit trong Bang 1). Theo két
qua ctia mot phan tich gop, nguy co méc bénh ning & bénh nhan COVID-19 b anh
huong bédi NAFLD / MAFLD duong nhu doc 1ap véi béo phi [37]. Tuy nhién, mot
danh gia co hé thong cho thay béo phi, cung voi xo hda gan va tudi tré hon, ¢6 lién
quan dén ting nguy co mac COVID-19 nghiém trong [37,38]. Mot nghién ctru tiép
theo duoc thyc hién tai mot trung tAm chim séc cap ba tir Mexico cho thay su hién
dién cia xo hoa gan & bénh nhan NAFLD / MAFLD c6 lién quan d¢én COVID-19
nghiém trong [37]. Mot nghién ctru sau hon tir ba bénh vién Trung Qudc cho thiy

rang nong do interleukin-6 (IL-6) trong huyét thanh cao khi nhap vién dai dién cho



mot yéu tb nguy co doc 1ap d6i véi COVID-19 ning & bénh nhdn NAFLD /
MAFLD [37,38]. O bénh nhan NAFLD / MAFLD, gi6i tinh nam va phan tng viém
dang cht y c6 lién quan dén ty 1é tir vong lién quan dén COVID-19 cao [35].

IV.CO CHE BENH SINH COVID-19 VA NAFLD / MAFLD:

Khi nguy co miac COVID-19 nghiém trong ting 1én ¢ nhitng bénh nhan bj anh
hudéng bdi NAFLD / MAFLD, c6 thé hiéu rang cac co ché gdy bénh cu thé co thé
lién quan (Hinh 1,2,3).[36,37,38]

1. Sw xAm nhép va phan cit cia virus SARS-CoV-2.

Trong giai doan dau ctia nhiém COVID-19, co ché bénh sinh caa bénh dua vao su
lién két cua protein SARS-CoV-2 tang dot bién v6i cac thy thé men chuyén
angiotensin I 2 (ACE2), qua d6 vi rit xam nhdp vao cac té bao dich [36, 37, 38].
Mic du cac thu thé ACE2 chu yéu duogc biéu hién trong céc té bao biéu mé cia
duong ho hip trén, trong cac té bao biéu md phé nang loai 2 va céc té bao c6 16ng,
chung ciing ¢ thé dugc tim thay trén dudng vién ban chai ctia cac té bao rudt va
trong té bao mat [37]. Sau khi lién két voi thu thé ACE2, protein tang dot bién
SARS-CoV-2 trii qua qua trinh phan cat bai FURIN serine protease ctia vat chu,
mdt qua trinh quan trong trong viéc thiic ddy sy xam nhap qua trung gian tang dot
bién cta vi rat [38]. Twong ty nhu vay, su phan cit ctia protein ting dot bién SARS-
CoV-2 bai serine protease TMPRSS? 1a yéu t6 quyét dinh hoat dong tao sinh cua
no6 [36]. Piéu ddng quan tdm 1 bang ching rang bénh nhan NAFLD / MAFLD ¢6
biéu hién gia ting cic gen ACE2, FURIN va TMPRSS2 [37]. Su biéu hién ting
cudng cua cac thu thé lam trung gian cho su xam nhap té bao ctia SARS-CoV-2 ¢6
thé giai thich su gia ting tinh nhay cam ctia NAFLD / MAFLD véi COVID-19.
Hon nita, mirc FURIN va TMPRSS2 ting 1én c6 thé thuc day qua trinh xur Iy
SARS-CoV-2 tang dot bién, cai thién hon nira kha nang xam nhap té bao ctia no.
Can luu v réng phan tich dir liéu ttr cAic mo6 hinh dong vat gam nham va bénh nhan
NAFLD / MAFLD khong cho thiy bat ky sy gia ting biéu hién niao & gan cia céc
gen ACE2, FURIN va TMPRSS? [38]. Nguoc lai, sy diéu hoa cta cac gen nay



trong nhiéu mo co6 thé dai dién cho mdt co ché bo sung lam tang tinh nhay cam véi

COVID-19 nghiém trong & bénh nhan NAFLD / MAFLD [37, 38].

2. Phan trng té bao mién dich.

Mot s6 tac gia cho rang nhimg ngudi bi NAFLD / MAFLD c6 thé biéu hién voi 1di
loan diéu hoa phan ing mién dich bam sinh va thich tng, ¢6 thé din dén két qua
xau hon & COVID-19. Pap tmg mién dich bam sinh dic biét qua trung gian té bao
Kupffer trong gan, dai dién cho s luong 16n cac dai thuc bao thudng tra trong mot
co quan don 1& [37]. Té bao Kupffer nim trong xoang gan nhu mdt phan ctia hé
théng ludi ndi md, tao thanh tuyén phong thu dau tién chdng lai cac vi sinh vat va
diéu chinh can bang ndi moi mién dich trong gan véi sy tham gia cua cac té bao
mién dich khac nhu bach cau trung tinh [38]. Trong NAFLD / MAFLD, dai thuc
bao phan cuc theo kiéu hinh tién viém (M1, hoic kich hoat c6 dién) hon 1a chéng
viém (M2, hoic kich hoat cach khac) [37]. Su hoat hoa va ting san té bao Kupffer
da duoc ghi nhan & nhimg bénh nhan mic COVID-19 bai mot sé phat hién mo
bénh hoc [36,37]. Tuy nhién, tac dong cuia COVID-19 ddi véi su phan cuc cua té
bao Kupffer van chua duoc mé ta ddy du. Pang chua ¥, thu thé ACE2 duoc phat
hién trén bé mit cua té bao Kupffer, din dén gia thuyét rang cac dai thuc bao gan
c6 thé bi nhiém SARS-CoV-2, kich hoat phan tng phong vé chinh d6i véi vat cha
[36]. Pap tmg nay cha yéu dugc thuc hién qua trung gian cta cac interferon loai I
va loai III (IFN), dan dén viéc kich hoat chét chuyén ddi tin hiéu Janus kinase
(JAK) va chit kich hoat phién ma phién mé (STAT) -driven ctia cytokine [37,38].
Su biéu hién cua ca JAKI va STATI, cling nhu cac gen ma hoa IFN, déu tang ¢
bénh nhan NAFLD / MAFLD [37]. Pang quan tdm, mot mbi quan hé dang ké giira
ACE2 va tin hiéu JAK-STAT d3 duoc mé ta, cho thiy rang con dudng nay cé thé
lién quan dén hoat dong ha ngudn ctia sy biéu hién qua mirc caa ACE2 [37].

3. Con bao Cytokine.

Su tién trién tir dang nhe dén dang nang cua COVID-19 c¢¢ lién quan dén con bdo
cytokine, dugc dic trung boi nong do IL-6, IL-8 va yéu tb hoai tir khdi u (TNF)
tang cao [37]. Mot s cytokine c6 lién quan dén NAFLD / MAFLD, xac dinh tinh

trang viém toan than muc do thap gitp thuc day su tién trién cua bénh va cac bénh



di kém [37]. That vay, trong diéu kién sinh 1y, gan san xuat cytokine 1a khong ton
tai hodc nhe, sy tich tu lipid dan dén gidi phong cac phan tir gy viém nhu TNF va
IL-6 boi té bao gan, té bao Kupffer va mdé md, voi mic do giam cia chat chong
cytokine IL-10 gay viém [38]. Diéu nay c6 thé gop phan giai thich xac suat nhiém
SARS-CoV-2 ning & bénh nhan NAFLD / MAFLD tang 1én, nhung cin c6 céac
nghién ctru sdu hon dé nang cao kién thirc vé mbi lién hé bénh hoc giira kha ning
mién dich gan bam sinh bj thay d6i va COVID-19.

4. Bach cau trung tinh va Interleukin-17.

Ty 1& bach cau trung tinh trén té bao lympho (NLR) 1a mot dau 4n sinh hoc ctia su
mat can bang mién dich té bao trong NAFLD / MAFLD [37]. NLR cao c¢6 lién
quan dén mirc 46 nghiém trong ctia bénh, két qua xau hon va tr vong & bénh nhan
NAFLD / MAFLD [37, 38]. Bang quan tam, sy hi¢n dién cia NAFLD / MAFLD
va NLR>2,8 c6 lién quan dén nguy co mic COVID-19 ning cao hon dbi véi nhimg
bénh nhan khong bi anh hudng boi NAFLD / MAFLD va NLR binh thuong [33].
Can luu y rang NLR ciing 1a mot dau 4n sinh hoc tién luong dé st dung trong giai
doan dau ctia nhiém SARS-CoV-2 [36]. Bach cau trung tinh 13 ngudn cung cap IL-
17 quan trong, dic biét 1a & gan ma con & duong thd [37,38]. Truc IL-17 tién viém
c6 thé thuc day su tién trién cia NAFLD / MAFLD, va ca muc d6 nghiém trong
cua COVID-19 [37, 38]. Su hoat hoa cua truc IL-17 trong NAFLD / MAFLD,
ngoai viéc bo sung véi su gia ting ciia cac cytokine tién viém bd sung nhu IL-6 va
TNF, xdy ra voi su mét cAn bang cta cac tip hop con té bao lympho T tro gitp
(Th17/ Treg) [37]. Bénh nhan COVID-19 nhép vién c6 biéu hién rdi loan diéu hoa
can bang té bao lympho T, dic trung bai ty 1¢ té bao Treg giam so v6i nhitng nguoi
khong nhap vién [38]. Tong hop lai, nhitng quan sat nay cho thiy rang sy mat can
bang mién dich té bao duoc mé ta trong NAFLD / MAFLD c6 thé dan d¢én COVID-
19 nghiém trong, mic du van can nghién ctru thém dé 1am rd khia canh nay.

5. Trang thai tang dong.

Su giai phong cytokine boi cac té bao tién viém c6 thé dan dén ting cudng san xut
cac phan tir tién dong mau nhu yéu t6 mé va yéu to von Willebrand, voi tinh trang

ting dong do d6 gay ra huyét khdi vi mach / vi mé lan rong [37, 38]. Bénh nhan



NAFLD / MAFLD c¢6 biéu hién réi loan dong méu, bao gom ting nong do tuan
hoan cuia ca yéu té mo va yéu td von Willebrand, ciing nhu ting hoat héa tiéu cau
va nong d6 plasmatic ctia chat Gc ché hoat héa plasminogen loai 1 (PAI-1) [37,
38]. Bénh nhan COVID-19 bi anh huéng boi NAFLD / MAFLD ¢6 mtrc D-dimer
luu hanh cao hon so véi nhitng bénh nhan khong c6 NAFLD / MAFLD, cho thay
rang trang thai dong mau lién quan dén NAFLD / MAFLD c6 thé gop phan vao
mirc d6 nghiém trong ctia COVID-19 [38]. Két qua tir mot nghién ciru hdi ciru trén
mot nhom thuin tap gém cac bénh nhan COVID-19 cho théy ty 1€ méc NAFLD /
MAFLD cao hon ¢ nhiing bénh nhan c¢6 huyét khéi tinh mach sau khi siéu am
doppler. [37]. Hon nita, mirc nhap vién trung binh va ndng d6 dinh D-dimer trong
huyét thanh cao hon & bénh nhan COVID-19 ¢6 NAFLD / MAFLD so véi nhiing
bénh nhan khong c6 NAFLD / MAFLD [37]. C6 thé hinh dung dugc rang COVID-
19 c6 thé 1am ting thém san xut cac cytokine gy viém & cac ddi tugng NAFLD
/ MAFLD, véi hiu qua 13 kich hoat dong chay dong mau va huyét khoi. That vay,
nghién ctru mé hoc ctia cac mach phoi d3 mé ta huyét khoi lan rong kém theo bénh
1y vi m6 & bénh nhan COVID-19, nhitng bénh nhan nay ciing c6 biéu hién nhiém
m& gan lién quan dén 50-60% nhu mé gan [37, 38]. Pé x4c nhan bao céo nay, mot
phan tich sau khi chét & Y cho thidy nhiém m& gan va huyét khdi phoi & 55% va
73% bénh nhan COVID-19, tuong g [37, 38]. Nhiing quan sat nay cho thiy rang
cac bénh nay c6 moéi lién hé voi nhau, trang thai ting déng, tién viém thé hién moi
lién quan 14n nhau, dua dén tinh trang COVID-19 nghiém trong, gép phan vao su

hinh thanh huyét khoi va su tién trién ctia bénh.

V.KET LUAN.

Vi COVID-19 ¢6 thé xuét hién v&1 bénh nang va ty 1€ tir vong cao, mot s6 nghién
clru dd dé cap dén cac yéu td giy nguy co va cac con duong co ban dé xac dinh
nhitng bénh nhan c6 nguy co cao. Dang nhiém tring SARS-CoV-2 nghiém trong
xay ra ¢ nhitng ngudi bi anh hudng ban dau boi cac bénh chuyén hoa, bao gdm
NAFLD / MAFLD. Viém mirc d6 thap man tinh dugc cho 14 qua trinh hang dau

chinh gay ra roi loan diéu hoa mién dich, con bao cytokine va taing dong mau &



bénh nhan NAFLD / MAFLD véi COVID-19. Ngoai viéc dugc xem xét vé cac
phuong phéap diéu trj cu thé chéng lai COVID-19, céc dbi tugng bi anh hudng béi
NAFLD / MAFLD nén duoc thira nhan trong s6 cac nhom c6 tinh trang y té nguy
co cao trong cac chuong trinh tiém chung SARS-CoV-2. Mic du mét s6 lo ngai da
dugc néu ra vé phan tng véi vic-xin SARS-CoV-2, tiém ching COVID-19 mang
lai hiéu qué va an toan ¢ bénh nhan NAFLD / MAFLD [37]. Tuy nhién, can c6 cac
nghién ctiru thém dé 1am rd liéu bénh nhan NAFLD / MAFLD c6 duoc uu tién tiém
véc xin SARS-CoV-2 hay khong.

- r* % - - - Sesd  Oyokne
4 -, ® g - =l
f ) ‘e | | - storm
! o 'l - -
g IFN-L, IFN-N 3 3 i fale
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Hinh 1. Co ché bénh Coronavirus-19 (COVID-19) nghiém trong trong Bénh gan nhiém mé khéng do rwou (hodc
lién quan dén chuyén héa) (NAFLD / MAFLD). NAFLD / MAFLD cé thé xudt hién véi su biéu hién qud mirc hé
théng ciia cdc gen lién quan dén sw xdm nhdp va phéan cdt SARS-CoV-2 (ching han nhi ACE2, FURIN va
TMPRSS2), su phin cuc qua trung gian interferon (IFN) cia dai thuc bdo huéng t6i kidu hinh M1 tién viém, ting

tudn hoan mirc dg ciia cde cytokine tién viém, tang ty 18 bach cau trung tinh trén té bao lympho (NLR) véi su hoat



héa ciia truc interleukin-17 (IL-17) tién viém, va tdng cwong san xudt cdc phan tit tién déng mau. Két hop voi nhau,

nhitng con dwong nay lam tang nhay cam voi COVID-19 nang o bénh nhan NAFLD / MAFLD.



Metabolic risks:
* Insulin resistance
* Prediabetes

* Hypertension

* Dyslipidemia

Respiratory dysfuncti‘\

* Decreased muscle strength
* Decreased lung volume ’ Severe course

* Damaged gas exchange of COVID-19
* Damaged respiratory mechanism

e Elevated airway reslsta":/

Comorbidities:

* Cardiovascular disease
* Diabetes mellitus
* Kidney disease

Hinh 2 : Cdc bénh di kém lién quan béo phi va co ché doi voi mike o tram trong cia covid-19.
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Macrophage activation Cytokine production Cytokine production
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Stress Stress Stress

\ Systemic insulin
resistance

Inflammation

Hinh 3: Anh hwéng ciia béo phi 1én qud trinh viém va dé khang Insulin- Tién dodn sw tram trong ciia civid-19



Bang 1. Nhirng yéu td nguy co’ lién quan dén mirc dd tram trong ctia bénh nhan
NAFLD/MAFLD véi COVID-19

Yéu td nguy co Tai liéu tham khao
Béo phi [37]
Tubi tré hon [37]
Xo hoa gan [37]
IL-6 cao Iac nhap vién [37,38]
Phai nam [35]
Ferritin cao lac nhap vién [35]
EWS cao luc nhép vién [35]

COVID-19: Coronavirus Disease-19
NAFLD: Non-Alcoholic Fatty Liver Disease
MAFLD: Metabolic-Associated Fatty Liver Disease
IL-6: Interleukin-6
EWS: Early Warning Score

TAI LIEU THAM KHAO

1. World Health Organization. WHO Director-General's opening remarks at the
media briefing on COVID-19. https://www.who.int/dg/speeches/detail/who-
director-general-s-opening-remarks-at-the-mediabriefing-on-covid-19%2D%2D-

11-march-2020. Gen Open Remarks media Brief COVID-19 2020; Accessed
online on 07 May, 2021.

2. Worldometer COVID-19 coronavirus pandemic.
https://www.worldometers.info/coronavirus/. Accessed online on 07 May, 2021.

3. Andersen KG, Rambaut A, Lipkin WI, Holmes EC, Garry RF. The proximal
origin of SARS-CoV-2. Nat Med 2020; 26: 450-452 [PMID: 32284615 DOI:
10.1038/s41591-020-0820-9]



4. Carfi A, Bernabei R, Landi F. Persistent Symptoms in Patients After Acute
COVID-19. JAMA 2020; 324: 603-605 [PMID: 32644129 DOIL:
10.1001/jama.2020.12603]

5. Amin M. COVID-19 and the liver: overview. Eur J Gastroenterol Hepatol 2021;
33:309-311 [PMID: 32558697 DOI: 10.1097/MEG.0000000000001808]

6. Ghoneim S, Butt MU, Hamid O, Shah A, Asaad I. The incidence of COVID-19
in patients with metabolic syndrome and non-alcoholic steatohepatitis: A
population-based study. Metabol Open 2020; 8: 100057 [PMID: 32924000 DOI:
10.1016/j.metop.2020.100057]

7. Yki-Jarvinen H. Non-alcoholic fatty liver disease as a cause and a consequence
of metabolic syndrome. Lancet Diabetes Endocrinol 2014; 2: 901-910 [PMID:
24731669 DOI: 10.1016/S2213-8587(14)70032-4]

8. Tilg H, Moschen AR, Roden M. NAFLD and diabetes mellitus. Nat Rev
Gastroenterol  Hepatol 2017; 14: 32-42 [PMID: 27729660 DOI:
10.1038/nrgastro.2016.147]

9. Makri E, Goulas A, Polyzos SA. Epidemiology, Pathogenesis, Diagnosis and
Emerging Treatment of Nonalcoholic Fatty Liver Disease. Arch Med Res 2021;
52:25-37 [PMID: 33336422 DOI: 10.1016/j.arcmed.2020.11.010]

10. Eslam M, Sanyal AJ, George J. MAFLD: A Consensus-Driven Proposed
Nomenclature for Metabolic Associated Fatty Liver Disease. Gastroenterology
2020; 158: 1999-2014 [PMID: 32044314 DOI: 10.1053/j.gastro.2019.11.312]

11. Huang R, Zhu L, Wang J, Xue L, Liu L, Yan X, Huang S, L1 Y, Yan X, Zhang
B,XuT,LiC,JiF,Ming F, Zhao Y, Cheng J, Wang Y, Zhao H, Hong S, Chen K,
Zhao XA, Zou L, Sang D, Shao H, Guan X, Chen X, Chen Y, Wei J, Zhu C, Wu
C. Clinical features of COVID-19 patients with non-alcoholic fatty liver disease.
Hepatol Commun 2020 [PMID: 32838108 DOI: 10.1002/hep4.1592]

12. EASL-EASD-EASO Clinical Practice Guidelines for the management of non-
alcoholic fatty liver disease. J Hepatol 2016; 64: 1388-1402 [PMID: 27062661
DOI: 10.1016/j.jhep.2015.11.004].



13. Sheka AC, Adeyi O, Thompson J, Hameed B, Crawford PA, Ikramuddin S.
Nonalcoholic Steatohepatitis: A Review. JAMA 2020; 323: 1175-1183 [PMID:
32207804 DOI: 10.1001/jama.2020.2298]

14. Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L, Wymer M. Global
epidemiology of nonalcoholic fatty liver disease-Meta-analytic assessment of
prevalence, incidence, and outcomes. Hepatology 2016; 64: 73-84 [PMID:
26707365 DOI: 10.1002/hep.28431]

15. Mitra S, De A, Chowdhury A. Epidemiology of non-alcoholic and alcoholic
fatty liver diseases. Transl Gastroenterol Hepatol 2020; 5: 16 [PMID: 32258520
DOI: 10.21037/tgh.2019.09.08]

16. Salvoza NC, Giraudi PJ, Tiribelli C, Rosso N. Sex differences in non-alcoholic
fatty liver disease: hints for future management of disease. Explor Med 2020; 1:
51-74 [DOI: 10.37349/emed.2020.00005]

17. Polyzos SA, Kountouras J, Mantzoros CS. Obesity and nonalcoholic fatty liver
disease: From pathophysiology to therapeutics. Metabolism 2019; 92: 82-97
[PMID: 30502373 DOI: 10.1016/j.metabol.2018.11.014]

18. Younossi ZM, Henry L. The Impact of Obesity and Type 2 Diabetes on Chronic
Liver Disease. Am J Gastroenterol 2019; 114: 1714-1715 [PMID: 31599742 DOI.:
10.14309/ajg.0000000000000433]

19. Zheng Y, Ley SH, Hu FB. Global actiology and epidemiology of type 2
diabetes mellitus and its complications. Nat Rev Endocrinol 2018; 14: 88-98
[PMID: 29219149 DOI: 10.1038/nrendo.2017.151]

20. Younossi ZM. Non-alcoholic fatty liver disease - A global public health
perspective. J Hepatol 2019; 70: 531-544 [PMID: 30414863 DOI:
10.1016/5.jhep.2018.10.033]

21. Choot YC, Ding C, Magkos F. The epidemiology of obesity. Metabolism 2019;
92: 6-10 [PMID: 30253139 DOI: 10.1016/j.metabol.2018.09.005]

22. World Health Organization. WHO coronavirus disease (COVID-19)
dashboard.

https://covid19.who.int/?gclid=CjwKCAjwx9 4BRAHEiwApAtOzv9 o-



2c4Y31g9Mmx4jJ56 WBZ8jwCINhTcUar5dVe58mihONGT3VRoC XEQAVD

BwE. World Health Organ 2020. Accessed online on 28 May, 2021

23. Havers FP, Reed C, Lim T, Montgomery JM, Klena JD, Hall AJ, Fry AM,
Cannon DL, Chiang CF, Gibbons A, Krapiunaya I, Morales-Betoulle M, Roguski
K, Rasheed MAU, Freeman B, Lester S, Mills L, Carroll DS, Owen SM, Johnson
JA, Semenova V, Blackmore C, Blog D, Chai SJ, Dunn A, Hand J, Jain S,
Lindquist S, Lynfield R, Pritchard S, Sokol T, Sosa L, Turabelidze G, Watkins SM,
Wiesman J, Williams RW, Yendell S, Schiffer J, Thornburg NJ. Seroprevalence of
Antibodies to SARS-CoV-2 in 10 Sites in the United States, March 23-May 12,
2020. JAMA  Intern Med 2020 [PMID: 32692365  DOI:
10.1001/jamainternmed.2020.4130]

24. Zheng Z, Peng F, Xu B, Zhao J, Liu H, Peng J, Li Q, Jiang C, Zhou Y, Liu S,
Ye C, Zhang P, Xing Y, Guo H, Tang W. Risk factors of critical & mortal COVID-
19 cases: A systematic literature review and meta-analysis. J Infect 2020; 81: e16-
€25 [PMID: 32335169 DOI: 10.1016/;.jinf.2020.04.021]

25. Figliozzi S, Masci PG, Ahmadi N, Tondi L, Koutli E, Aimo A,
Stamatelopoulos K, Dimopoulos MA, Caforio ALP, Georgiopoulos G. Predictors
of adverse prognosis in COVID-19: A systematic review and meta-analysis. Eur J
Clin Invest 2020; 50: e13362 [PMID: 32796868 DOI: 10.1111/eci.13362]

26. Fadini GP, Morieri ML, Longato E, Avogaro A. Prevalence and impact of
diabetes among people infected with SARS-CoV-2. J Endocrinol Invest 2020; 43:
867-869 [PMID: 32222956 DOI: 10.1007/s40618-020-01236-2]

27.Yang J, HuJ, Zhu C. Obesity aggravates COVID-19: A systematic review and
meta-analysis. J Med Virol 2021; 93: 257-261 [PMID: 32603481 DOI:
10.1002/jmv.26237]

28. Fadini GP, Morieri ML, Boscari F, Fioretto P, Maran A, Busetto L, Bonora
BM, Selmin E, Arcidiacono G, Pinelli S, Farnia F, Falaguasta D, Russo L, Voltan
G, Mazzocut S, Costantini G, Ghirardini F, Tresso S, Cattelan AM, Vianello A,
Avogaro A, Vettor R. Newly-diagnosed diabetes and admission hyperglycemia
predict COVID-19 severity by aggravating respiratory deterioration. Diabetes Res



Clin Pract  2020; 168: 108374 [PMID: 32805345 DOI:
10.1016/.diabres.2020.108374]

29. Ando Y, Jou JH. Nonalcoholic Fatty Liver Disease and Recent Guideline
Updates. Clin Liver Dis (Hoboken ) 2021; 17: 23-28 [PMID: 33552482 DOI:
10.1002/c1d.1045]

30. Medeiros AK, Barbisan CC, Cruz IR, de Araujo EM, Libanio BB, Albuquerque
KS, Torres US. Higher frequency of hepatic steatosis at CT among COVID-19-
positive patients. Abdom Radiol (NY) 2020; 45: 2748-2754 [PMID: 32683613
DOI: 10.1007/s00261-020-02648-7]

31.Ji D, Qin E, Xu J, Zhang D, Cheng G, Wang Y, Lau G. Non-alcoholic fatty
liver diseases in patients with COVID-19: A retrospective study. J Hepatol 2020;
73:451-453 [PMID: 32278005 DOI: 10.1016/j.jhep.2020.03.044]

32. Zhou YJ, Zheng KI, Wang XB, Sun QF, Pan KH, Wang TY, Ma HL, Chen
YP, George J, Zheng MH. Metabolic-associated fatty liver disease is associated
with severity of COVID-19. Liver Int 2020; 40: 2160-2163 [PMID: 32573883
DOI: 10.1111/1iv.14575]

33. Targher G, Mantovani A, Byrne CD, Wang XB, Yan HD, Sun QF, Pan KH,
Zheng KI, Chen YP, Eslam M, George J, Zheng MH. Risk of severe illness from
COVID-19 in patients with metabolic dysfunction-associated fatty liver disease
and increased fibrosis scores. Gut 2020; 69: 1545-1547 [PMID: 32414813 DOI:
10.1136/gutjnl-2020-321611]

34. Mushtaq K, Khan MU, Igbal F, Alsoub DH, Chaudhry HS, Ata F, Igbal P,
Elfert K, Balaraju G, Almaslamani M, Al-Ejji K, AlKaabi S, Kamel YM. NAFLD
is a predictor of liver injury in COVID-19 hospitalized patients but not of mortality,
disease severity on the presentation or progression - The debate continues. J
Hepatol 2021; 74: 482-484 [PMID: 33223215 DOI: 10.1016/j.jhep.2020.09.006]
35. Forlano R, Mullish BH, Mukherjee SK, Nathwani R, Harlow C, Crook P, Judge
R, Soubieres A, Middleton P, Daunt A, Perez-Guzman P, Selvapatt N, Lemoine
M, Dhar A, Thursz MR, Nayagam S, Manousou P. In-hospital mortality is
associated with inflammatory response in NAFLD patients admitted for COVID-



19. PLoS One 2020; 15: 0240400 [PMID: 33031439 DOLI
10.1371/journal.pone.0240400]

36. Rui Huang et al. Clinical features of patients with covid 19 with Nonalcoholic
Fatty Liver disease.-Hepatology Communications, vol 4, N12-2020

37. Francesco Bellanti and Gianluigi Vendemiale. Coronavirus Disease-19 and
Non-alcoholic Fatty Liver Disease- World Journal of Hepatology-2021

38. Behnaz Abiri et al. Obesity of risk of covid-19 infection and severity : avaiable
evidence and mechanisms. — Clinical, Biological and Molecular Aspects of covid-

19-2021



