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Abstract: ‘ o

Co s6: Dir lieu gan day cho thay maoi lién quan gitra tang do nhot cua mau va xu huong
hinh thanh huyét khoi va mire @6 nghiém trong cia bénh & bénh nhian COVID-19. Piéu
nay lam tang kha nang tang dé nhét mdu c6 thé gop phan gdy ton thwong ndi mé va suy
da co quan trong COVID-19, va thay huyét tiwong (TPE) dé gidm dé nhét mau cé thé cdi
thién dw hdu cua bénh nhan.

Tai ddy, ching téi dd tim cdch chia sé kinh nghiém sit dung TPE & 6 bénh nhdn ddu tién
duwoc dieu tri tang do nhot mau lién quan dén COVID-19.

Thiét ké va Phwong phap Nghién ctru: Sdu bénh nhan COVID-19 nguy kich c¢6 do nhot
huyét twong ngudng dao dong tir 2,6 dén 4,2 centipoise (cP; pham vi binh thuong, 1,4-1,8
cP) da dwoc TPE hang ngay, trong 2-3 ngay diéu tri.
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Két qua: TPE gilp gidm do nhét huyét twong & cd sdu bénh nhdn (trung binh truée TPE
3,75 cP, nguong 2,6-4,2 cP; trung binh sau TPE 1,6 cP, nguong 1,5-1,9 cP). TPE ciing
lam gidam mirc fibrinogen & tat ca nam bénh nhdn cé két qua (trung binh truée TPE 739
mg / dL, khoang 601-1188 mg /dL; trung binh sau TPE 359 mg / dL, khoang 235-461 mg
/dL); Mirc D-dimer ¢ tat cd sdu bénh nhdn (trung binh trudée TPE 5921 ng / mL, khodng
1134-60 000 ng / mL; trung binh sau TPE 4893 ng / mL, khodang 620-7518 ng / mL); va
mitc CRP & ndm trong sé sdu bénh nhén (trung binh truée TPE 292 mg / L, khodng 136-
329 mg / L; trung binh sau TPE 84 mg / L, khoang 31-211 mg / L). Trong khi hai bénh
nhén ndng nhat da tir vong, sw cdi thién dang ké vé tinh trang lam sang da dwoc quan sdt
thdy ngay sau khi TPE & bon trong s6 sdu bénh nhdn con lgi.

Két luan: Loat bai nay chitng minh TPE diéu chinh dg nhét mau nhanh chong ¢ nhitng
bénh nhan tang do nhét mdu lién quan dén COVID-19. Tuy nhién can cé thém cdc nghién
cuu ngd~u nhién Ién dé xdc dinh liéu TPE ¢6 thé cdi thién dw hdu lam sang cho bénh nhan

COVID-19 hay khéng.

GIOI THIEU

Tinh trang ting déng ngay cang dugc cong nhan 1a mot yéu td gop phan dang ké
vao ty 1¢ mac bénh va tir vong ¢ nhitng bénh nhan COVID-19 muc d6 nguy kich. Cac
nghién ctru ban dau bao cdo ty 1& huyét khdi tinh mach sau (DVT) 1a 20% -46% & bénh
nhan COVID-19,%?. M6t nghién ctru khéac cho thay ty 1¢ thuyén tac phoi (PE) ting gap 5
lan ¢ nhitng bénh nhan COVID-19 phai nhap ICU so v6i nhimng 1an nhap vién trudc dy Vi
ARDS .2 Hang loat bai bao cao kham nghiém tur thi da x4c nhan sy hi¢n dién cia ca huyét
khdi vi mach va mach mau 16n, bao gdm ca & nhiing bénh nhan dang diéu tri chong dong,
v6i mot loat bai bao cdo huyét khéi mao mach phé nang & bénh nhan tir vong do COVID-
19 nhiéu gap 9 1an so véi bénh nhan tir vong do cim HINT.

Trong nd lyc tim hiéu nguyén nhan cua tinh trang ting déng & bénh nhan COVID-
19, chiing t6i d3 do d6 nhot huyét twong ¢ nhitng bénh nhan COVID-19 muc d nguy kich
duoc nhap vao ICU.2 Pang chu y, tt ca muoi 13m bénh nhan dau tién duge xét nghi¢m
déu co do nhét huyét tuong ting cao; va nhitng ngudi b mirc do ting cao nhét thi ¢6 diém
SOFA, diém dy doan tir vong dua trén cac do luong khach quan ciia 6 hé thong co quan,va
dang trai qua bién chtng huyét khéi cap tinh, cling cao nhat. ° Cho rang liéu phap thay
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huyét twong (TPE) 12 mot phuwong phép diéu tri duoc thiét 1ap cho cac tinh trang khac duoc
dic trung boi ting d nhét, bao gdm Bénh dai phan tir globulin nguyén phat va ting gamma
globulin huyét do da u tiy xwong, ching toi da thuc hién TPE ¢ sau bénh nhan nguy kich
c6 ting d6 nht mau lién quan dén COVID-19.1°

BAO CAO CA LAM SANG

T4t ca sau bénh nhan déu la nam gioi, trong do tudi tir 44 dén 75 tudi, va thoi gian
nam vién trung binh 17 ngay (khoang 6-43 ngay) trudc khi TPE. Diéu quan trong 13 tat ca
cac bénh nhan khong cai thién mac du duoc diéu trj cham soc tich cuc va duogc doi bac si
diéu tri xac dinh 1a c6 triéu chung tang do nhét, voi su xuét hién cac bién ching dong mau
mac du da dugc st dung khang dong. Bang 1 tom tit cac dic diém cta bénh nhan va diém
SOFA ngay truéc khi bit dau TPE.

Bénh nhan s6 1 1a mot ngudi dan dng 56 tudi nhap vién véi tién cin kho thé (SOB)
da 7 ngay. Anh ta dugc chuyén dén ICU vao ngay nhap vién thir 4, anh ta dugc dat ndi khi
quan vi suy ho hap giam oxy mau. Bénh dién tién x4u dan, tién trién ton thuong than cip
tinh (AKI) can diéu tri thay thé than lién tuc (CRRT), bénh ndo gan, sbc nhiém trung can
ding thudc van mach va ARDS véi viém phdi lién quan dén thd may do Klebsiella. Hé
thdng mang ddy CRRT cta bénh nhan c¢6 cuc mau dong tai 1ap mic du da truyén heparin
lidu cao (liéu khoi dau 18 don vi / kg / gio, theo ddi nong do anti-Xa, khoang muc tiéu
chuan d¢ 0,5-0,7 don vi / mL) va st dung chéng déng citrate 2.2% (toc do 280 mL / h).
Ngay thtr 22, d6 nhdt huyét tuong ting cao nghiém trong ¢ murc 4,2 ¢P va Liéu phap TPE
dugc bat dau tién hanh 2 1an. Mic du giam d¢ nhét huyét tuong, nong do fibrinogen, D-
dimer va CRP sau liéu phap TPE, ciing nhu giai quyét duoc van dé huyét khéi lién quan
dén CRRT, bénh nhan vén tiép tuc dién tién xdu dan. Ngay thu 24, tinh trang toan axit
lactic, tut huyét ap khang tri tién trién trim trong hon va bénh nhan ngimg tim.

Bénh nhan s6 2 1a mot ngudi dan ong 44 tudi duge nhap vao ICU vdi tién sir sot va
khé thé da 12 ngay. Ong ta dugc dat noi khi quan vi suy hd hap giam oxy mau. Bénh nhan
tién trién AKI can CRRT, sdc nhiém trang can dung thudc van mach, bénh ndo gan, viém
phdi do do tu cau vang nhay methicillin lién quan thé may, va ARDS. Dién bién cta anh
ay con phtec tap hon do cuc mau dong tai lap & duong vao mach méau va hé théng day loc
CRRT mic du da sir dung khang dong citrate 2,2% & licu thap (liéu khoi dau 15 don vi /
kg / h, theo doi véi néng dd anti-Xa, duoc chuan do cho khoang muc tiéu 0,3-0,5 don vi /
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mL) va truyén nho giot heparin liéu cao. Ngay thtr 14, d6 nh6t huyét twong 13 3,9 cP va
tién hanh TPE 3 lan. Sau khi TPE, bénh nhén khong c6 bién ching huyét khdi nio nia.
Tinh trang cua anh ta dan duoc cai thién, bao gém cdi thi¢n churc nang than va phéi, duoc
mé khi quan ngay 26. Anh ta dugc chuyén dén mot co sé cham soc cip tinh dai han vao
ngay thir 34.

Bénh nhan s6 3 1a mot ngudi dan ong 75 tudi duoc nhap vao ICU véi tién st 3 ngay
trude d6 kho tho va kho thd ngdy cang ning dan. Anh ta di duoc dit noi khi quan vi suy
hé6 hip giam oxy mau. Tai ICU, bénh nhan tién trién AKI can CRRT, sdc nhiém tring can
dung thudc van mach, rdi loan nhip tim va ting men gan rd rét. Dién tién cua ong ta con
phirc tap hon do thiéu méau cuc bd & chi trén bén trai lién quan dén huyét khdi & dudng
dong mach van ton tai sau khi da duoc rt bé va truyén nho giot argatroban lién tuc (liéu
khoi dau 0,5 meg / kg / phut, dugc theo ddi bang aPTT, duoc chuan do cho khoang muc
tiéu 60-89 gidy). P6 nhdt huyét twong ngay thir 12 1a 3,7 ¢P va TPE dugc thyc hién vao
ngay 13 va 14. That khong may, tinh trang ldm sang cta anh ta ngdy cang xau dan va anh
ta tor vong vao ngay thu 15.

Bénh nhan 4 1a mot ngudi dan ong 49 tudi dugc dua vao ICU véi tién sir ho va kho
thé da 10 ngay. Vao ngay thi 4, anh ta dugc dat noi khi quan vi suy ho hap giam oxy mau.
Dién tién ciia anh 4y rat phirc tap do AKI can CRRT, séc nhiém tring can dung thudc van
mach, bénh ndo gan, va suy ho hap kéo dai can phai mé khi quan vao ngay thtr 33. Ngay
thir 37, mic du dugc truyén bivalirudin lién tuc (lidu khéi dau 0,05 mg / kg / gio, theo doi
bang aPTT, chudn d6 cho khoang muc tiéu 60-80 gidy), mot Thuyén Tac Phoi mirc do rat
16n da xuat hién va anh ta dugc diéu tri tidu soi huyét alteplase. Ngay thir 43, 6 nhét huyét
tuong 14 3,8 cP va 6ng ta duoc TPE 2 1an. Sau khi TPE, tinh trang tri giac cua 6ng iy duoc
cai thién nhanh chong va ong 4y duoc cai may thd va chuyén ra khoi ICU. Pén ngay thir
78, bénh nhan da on dinh vé mat lam sang va chuin bi dua vao co s& cham soc cép tinh dai
han. That khong may, trude khi chuyén vién, anh ta d bi nhiém trung huyét do vi khuén,
¢6 kha ning lién quan dén mot vét loét hoai tir, va dién tién ngling tim va tir vong ngay thir

84.
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TABLE 1 Fatient demographic and clinical characteristics at the time of therapeutic plasma exchange (n = 6)

Patient 1 Patient X Patient ¥ Patient 4 Patient & Patient &

Age 56 +3 75 45 52 1)

Sex M M M M M M

Race African Adrican American African American African American  African American White
AmeTican

Comorbidities HTN Seizure disorder  COPD, HTH HTH, DM DM CAD, cirrhasis,

COFD

ICU day Fr] 14 13 43 12 t

SOFA score 17 15 13 14 i 5

CRF (mgfL) 248 86 Ere 3z Fior) 134

D-dimer (ngfml. FELT) 6972 4340 1T Setal) NN} 15 335 1130

Fibrinogen {mgfdl) 1188 17 Lol * 47 T

Flasma viscosity [cF) 4.2 EL ir 18 18 £

Mechanical ventilation Yes Yes Tes Yes Yes Yes

Ventilator day 15 14 13 £ 12 |

F/F ratio 65 I 128 o 111 1x

FEEP 14 12 14 ] 14 (1]

FiD2 BUE s S 4065 T g

Vasopressars Yes Y Yes Yo Mo Mo

Renal replacement Yes Yes Yes Yes Mo Mo

therapy

Thrombosis CERT circuit  Vascular access Radial artery lime CRET circuit clots, None known, Lefi feroral DVT

clots and CRET thrombosis presumed PE suspeched
circuit clots microthrombi

Venous ulirasound  POCUS ot done Formal wlirasound Not done POCUS with POCUS with L
examinaion negative SEC in bilateral  femoral DVT
negative femoral veins and R femaoral SEC

Anticoagalation Heparin Heparin Argatroban Binvalirudin Heparin Entocyparin

Fimal disposition Death (024)  Discharged to Death (11 5) Death {[84) Discharged Diischarged

{hospital day) LTAC {D34) home (D29} home (D1E)

Abbeeviations:CAD, coroaary artery diseases DOOFD, chronic obsiructive pulmenary disease; CRRT, continuous renal replacement theragy, DM diahepes
mellives HTH, hypertension; ICL, bviensive care uniy; LTAC, bag<ems aome=tare [acilicy, PEEF, posltive end-expirabory pressups; FYF rato, PaDFi, rabo
POCUS, point of care alimscund; SEC, spaianss scho contrast; SOFA, squential organ Silore sssesment.

*Acrarate fibrinogen bevels were unavadlable for this patieni due 10 sssay (nterference, |ikely related in direc theombin inhibior anticoagularion™.

Bénh nhan thtr 5 1a mot ngudi dan 6ng 52 tudi duoc dua vao ICU vdi tién sir sot va
kho thd 9 ngay. Anh ta da dugc dat ndi khi quan khi nhap vién. Tai ICU, anh éy da tién
trién AKI va ARDS murc do nang. Ngay thtr 11, mac du truyén nhoé giot heparin lidu cao,
siéu am cho thay c6 dong chay xoay (spontaneous echo contrast) goi y tinh trang luu lwong
mau bi thay d6i.1t Xeét nghiém dé nhét duge chi dinh do lo ngai vé tinh trang suy da co
quan lién quan dén vi huyét khéi va ting dong mau. Kiém tra 6 nhét 1an dau 1am tic nhét
ké; thir nghiém 13p lai 12 2,6 cP va TPE duoc tién hanh 2 1an vao ngay thir 12. Sau khi TPE,
bénh nhan cai thién va hoi phuc churc nang than va phéi, duoc rut ndi khi quan ngay thu

17. Anh dy duogc xudt vién vé nha ma khong liéu phap oxy hd trg vao ngay 29.
5
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Bénh nhan sé 6 13 mot ngudi dan éng 57 tudi nhap vién sau 5 ngay voi sbt, tidu
chay va ngit. Anh ta duoc chuyén dén ICU va dat noi khi quan vao ngay tht 6 vi suy ho
hép giam oxy mau. Mic du di ding khang déng du phong chudn véi enoxaparin 0,5 mg /
kg / ngay, bénh nhan van phat trién huyét khéi tinh mach sau chi du6i. Do nhét huyét twong
1a 3,1 cP va TPE duoc thuc hién vao ngay thi 6 va 7. Sau khi TPE, nhu cau liéu phap oxy
ctia bénh nhan giam dan va anh ta duoc rat ndi khi quan vao ngay thir 9. Anh 4y di duoc
xudt vién vé nha vao ngdy thtr 16 va van can hd trg oxy.

Pong hoc fibrinogen, D-dimer va CRP lién quan dén cac liéu phap TPE duogc cua
mot bénh nhan dai di¢n (bénh nhan 5) duoc thé hién trong Hinh 1A. TPE lam gidm d¢ nhot
huyét twong & tit ca sau bénh nhan (trung binh trudc TPE 3,75 cp, khoang 2,6-4,2 cP; trung
binh sau TPE 1,6 cP, khoang 1,5-1,9 cP); mirc d6 fibrinogen sin c¢6 & tit ca naim bénh nhan
(trung binh truéc TPE 739 mg / dL, khoang 601-1188 mg / dL; trung binh sau TPE 359
mg / dL, khoang 235-461 mg / dL); Mtrc d6 D-dimer & tit ca sau bénh nhan (trung binh
trude TPE 5921 ng / mL, khoang 1134-60 000 ng / mL; trung binh sau TPE 4893 ng / mL,
khoang 620-7518 ng / mL); va mirc CRP & nim trong s6 sdu bénh nhan (trung binh trudc
TPE 292 mg / L, khoang 136-329 mg / L; trung binh sau TPE 84 mg / L, khoang 31-211
mg / L) (Hinh 1B). Tinh trang 1dm sang dugc cai thién ¢ bon trong s6 sau bénh nhan, co
diém SOFA ban déu tir 15, 14, 8 va 5 truée khi TPE, lan luot con 10, 8, 5 va 4, sau TPE
(Hinh 1C).

PHUONG PHAP VA CHON MAU

6 bénh nhan dai dién dau tién dugc bao cdo bi tang dd nhdt lién quan dén COVID-
19 da trai qua TPE trong qua trinh nhdp ICU tai co s¢ Cham soc sttc khoe Emory. Xét
nghiém dugc thyc hién trong phong xét nghiém 1am sang. T4t ca bénh nhan déu duong tinh
v6i SARS-CoV-2 RNA bang RT-PCR trén bénh pham mili hong. Cac nhém chiam soc 1am
sang dua ra cac quyét dinh vé cham soc 1am sang, bao gém ca viéc ¢o thuc hién si€u am
point-of-care dé danh gia spontaneous echo contrast nhu mot chi dau ciia lvu lwong méau
thap. ** Khong c6 tiéu chuan loai trir xac dinh cho TPE va bén trong s6 bénh nhan c6 diém
SOFA >14, cho thiy kha ning tir vong cao. D6 nhét huyét trong duoc do bang phuong
phap do d6 nhét mao mach truyén théng (khoang tham chiéu 1,4-1,8 centipoise, cP). Sau

khi ¢c6 su déng thuan, TPE duoc thuc hién trong hai ngay lién tiép theo phac dd cua td chirc
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v6i liéu 1 thé tich, bang huyét twong twoi déng lanh, ngoai trir mot bénh nhan duoc thay

huyét twong 3 lan.

A Laboratory Trends During Admission
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Hinh 1: Céc thong s6 1am sang va xét nghiém ctia bénh nhan COVID-19 nguy kich trudc va sau khi thay
huyét twong (TPE). Céc gia tri trong phong Xét nghiém trong toan bo thdi gian nhap vién dugc hién thi
cho bénh nhan dai dién lién quan dén liéu phap diéu tri TPE (A). P9 nhdt huyét twong, fibrinogen, D-
dimer va CRP duoc do trong vong 24 gid truée khi bit ddu TPE (Pre-TPE), va mot lan nita trong vong
24 gio sau phién TPE cudi cung (Post-TPE) & tat ca cic bénh nhan c6 sin (B). Diém SOFA tai thoi diém
quyét dinh bit dau TPE (Pre-TPE) & tit ca sau bénh nhan va mot 1an nita sau phién TPE cudi cling 48 gio
(Post-TPE) & b6n bénh nhan con séng (C)

O tit ca cac bénh nhan, do nhét huyét tuong, fibrinogen, Ddimer va CRP dugc do trong

vong 24 gio trude khi bat dau TPE va mot 1an nira trong vong 24 gio sau TPE 1an cudi. Di

liéu 1am sang va xét nghiém di duoc tom tit tir hd so y té dién tir theo quyét dinh cua

Institutional Review Board.
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THAO LUAN

O day, ching t6i bao cdo kinh nghiém ban dau caa minh khi sir dung TPE dé lam
giam d6 nhdt huyét tuong & sdu bénh nhan nguy kich c6 ting do nhét mau lién quan dén
COVID-19. Ching t6i gia thuyét bang cach giam do nhdt mau - 1am thay dbi luu lugng
mau, va giam fibrinogen - mot chat trung gian chinh ctia huyét khéi, TPE c6 thé giup giam
thiéu xu hudng hinh thanh huyét khéi duoc quan st thiy ¢ bénh nhan COVID-19, dic biét
& nhitng bénh nhan bj ting dong mau mic du di diéu tri chéng dong. Hai bénh nhan bi
bénh ning nhét tai thoi diém bat dau TPE di tir vong trong vong 48 gid sau khi tién hanh
tha thudt. Tuy nhién, su cdi thién ldm sang nhanh chéng sau TPE cung véi viéc khong co
thém bét ky bién ching dong mau niao & nhitng bénh nhan con lai 13 dy hira hen. Nhimng
két qua nay cho thiy rang bat ky loi ich nao ctia TPE trong viéc diéu tri bénh nhan COVID-
19 nguy kich déu c6 thé dén sdm trong qua trinh dién tién bénh va cic nghién ctru bo sung
danh gid thoi diém can thi¢p tdi wu can duogc dam bao.

TPE da duogc st dung trong nhiéu thap ky dé diéu trj bénh nhén c6 triéu chung tang
d6 nhét do san xuat qua nhiéu globulin mién dich.!® Tuy nhién, khong giéng nhu cac bénh
dugc danh dau bang ching ting gamma globulin huyét, cac nguyén nhan gy ting 4o nhét
huyét twong trong COVID-19 van chua duoc biét r5. Cac protein phan tng pha cap, dugc
kich thich bai cac chit trung gian gay viém hé thong, c6 thé 1a nhiing Gmg vién. Fibrinogen,
tang dang ké & mot s6 bénh nhan c6 COVID-19, dudng nhu doc 1ap gop phan ting nguy
co huyét khdi mot cach manh mé bai lam tdng d§ nhdt va cung cép chit nén cho sy hinh
thanh cuc mau dong.* Tinh trang ting dd nhét 1a dic trung do COVID-19 hoic chi xay ra
tuong tu nhu trong céc tinh trang viém hodc nhiém khuan can duoc nghién ctru thém.

Trong khi nhitng ngudi khac dé xuét vai tro vé loi ich ciia TPE trong COVID-19
bang cach giam cac cytokine va chit trung gian gy viém, thi day 1 bao cao dau tién mo
ta TPE trong COVID-19 v&i muyc tiéu chinh 13 giam d6 nhét huyét tuong. 314 Ching toi
dé xuét réng binh thudng hoa dd nhdt, cung véi viée loai bo fibrinogen, cytokine va cac
protein phan tmg pha cip sau TPE, c6 thé ting cuong sy phuc hdi ctia bénh nhan bang cach
cai thién lvu lwong mau, giam nguy co huyét khdi va giam ton thuong co quan dich giy ra
boi viém nhiém. Tuy nhién, mgt han ché dang ké cua TPE la kha nang loai bd déng thoi
cac khang thé dic hiéu chéng SARS-CoV-2 va ¢6 thé tri hodn hodc can tro viée giai quyét
tinh trang nhiém virus. Do d6, cac phuong phép tiép can tdi uvu d6i v6i TPE c6 thé bao gdbm
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thir nghiém hiéu gia khang thé dic hiéu SARS-CoV-2 trude va sau thu thuét va st dung
huyét trong thay thé ciia ngudi khoi bénh trong 1an thay huyét twong cudi cung dé cung
cap cac khang thé trung hoa hiéu gia cao.'® Tuy nhién, TPE thudng duoc coi 13 liéu phap
an toan va dung nap t6t, va khong bénh nhan nao cta chung t6i gap phai bat ky tac dung
phu nao lién quan dén thu thuat.

Diéu quan trong can luu v la bdo céo nay, voi tu cach 1a mdt loat ca [am sang, bi
han ché dang ké boi ca s6 lwong bénh nhan nho va thiéu cac tiéu chi thu nhan va loai trir.
O day, chiing t6i bao cdo kinh nghiém ctiia minh khi st dung TPE & 6 bénh nhén dau tién
dugc nhém chdm soc chinh ctia ho xac dinh 1a c6 tri€u ching tang dd nhdét lién quan dén
COVID-19, bao gdm 2 bénh nhan di c6 ging TPE mic du tién lugng tir vong. Cac nghién
clru trong twong lai v&i s6 lugng bénh nhéan 16n hon s& 1a can thiét dé ching minh hiéu qua
diéu tri cua TPE trong COVID-19 va nhom bénh nhan cu thé c6 nhiéu kha ning dugc
huong loi tir diéu tri. Mot thir nghiém ngiu nhién c6 ddi chimg (RCT) duoc thiét ké dé xac
dinh tinh an toan va hiéu qua ciua TPE trong viéc giam d¢ nhét huyét tuong va tic dong
dén dy hau cta bénh nhan COVID-19 dang duoc tién hanh (NCT04441996).

Tom lai, loat bai ciia chung t6i chimg minh rang TPE cé thé diéu chinh tinh trang
tang d6 nhét huyét twong lién quan dén COVID-19 va goi y loi ich tiém ning trong dy hau
bénh nhan khi dugc sir dung sém hon & nhiing bénh nhan nang, trude khi bét dau suy da
co quan. Nghién ctru ¢6 hé théng vé TPE thong qua RCTs 1a can thiét dé thiét 1ap cac Phac
D6 t6t nhat va xac dinh bét ky loi ich thuc sy ndo ciia su can thiép thay huyét tuong trong
diéu tri COVID-19.
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