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Gia tri chan doan sém nhoi mau co tim cap
cta xét nghiém Troponin I siéu nhay trén hé thong Atellica

Nguyén Thi Ngoc Lan", Phan Thi Thu Huwong?

"Truong Dai hoc Y Ha Noi
’Bénh vién Pa khoa Thdi Binh

Ngay nhan bai 26/9/2022; ngay chuyén phan bién 29/9/2022; ngay nhén phan bién 21/10/2022; ngay chap nhan ding 25/10/2022
Tom tit:

Cac xet nghiém dong vai tro quan trong trong chén doan nhdi mau co t1m (NMCT) cap, glup bac sy 1am sang co thé ra
quyet dinh som trén bénh nhan nghi ngo' NMCT. T do, tang hiéu qua didu tri, gidm ty 1€ bién chirng sau NMCT cung
nhw tang ty Ié song s6t ciia bénh nhan NMCT. Troponin la mgt thanh phan trong phirc hgp co co, da duge sir dung 1a diu
hi¢u chin doan NMCT trén thwe hanh lam sang véi cac loai Troponln T va Troponin I siéu nhay. Tai Bénh vién Dai hoc
Y Ha Noi, trwée khi trién khai xét nghiém Troponin I siéu nhay da tién hanh xac nhan gia tri sir dung nhim so sanh hi¢u
nang cia phwong phap ma phong xét nghiém khao sat dwoc vai cac cong b ciia nha san xuit va dac biét khao sat gia tri
chin doan h¢i chirng vanh cap (HCVC) cua xét nghlem Troponm I siéu nhay. Két qua xac nhan gia tri sir dung ciia phwong
phap xét nghiém Troponin I siéu nhay trén hé thong Atelhca déu dap tng dwoc cac tiéu chuin ciia Vién Tiéu chuin Phong
thi nghiém va Lam sang Hoa Ky CLSI va nha san xuét cong bd. P nhay, d9 dic hiéu va dién tich dwéi dwong cong (AUC)
ctia xét nghiém Troponin I siéu nhay twong ing l1a 90,2, 78,7 va 0,881%. Nhw vay, dic tinh ky thuit ciia phwong phap xét
nghiém Troponin I siéu nhay trén hé thong Atellica vé d¢ chum, d dung, khoang tuyen tinh, gidi han phat hién (LoD), gi¢i
han dinh lwong (LoQ) dap ting dwoc cac tiéu chuin ciia CLSI va nha san xuit cong b6. Nghién ciru di chirng minh duwoc

hi¢u qua cua xét nghiém Troponin I siéu nhay trén hé thong Atellica trong chin dosn va tién lwgng NMCT cap.

Tir khoa: gia tri chan doan, nhoi mau co tim, Troponin I siéu nhay.

Chi 6 phén loai: 3.5
Pat van de

NMCT cép 12 bénh canh ndi khoa can dugc can thiép cép
clru, dung dau trong cic nguyén nhan gy tir vong va ganh
ning toan cau. Co t&i 20% cac bénh nhan HCVC khéng ¢
cac bién d6i tire thoi va 1o rang trén dién tam dd. Viéc xac
dinh chinh x4c va nhanh chéng cac bénh nhan NMCT cép
1a rat quan trong dé ctru sdng va tranh cac thu tuc khong can
thiét, thoi gian ndm vién kéo dai va qua tai & khoa cép ctru,
giam su lo ling ctia bénh nhan va chi phi chiam soc sirc khoe
lién quan.

Trén thé gibi, co nhiéu loai xét nghiém Troponin siéu
nhay da va dang duoc dua vao sir dung trong hd tro chan
doan sém NMCT cap va cd nhleu nghién cu’u vé van dé
nay. Tai Viét Nam, da c6 mot ) nghién clru vé gia tri chén
doan cua Troponin T siéu nhay, tuy nhién, nghién ctru vé
gia tri chan doan cua xét nghiém Troponin I siéu nhay trong
HCVC chua duoc trién khai. Bén canh d6, dé dam bao chét
luong xét nghiém theo tiéu chuan ISO 15189:2012 vé dam
bao chét lugng va ning lyc cua cac phong thi nghiém y té
va Quyét dinh sé 2429/QD-BYT ngay 12/06/2017 cua B
Y té vé ban hanh tiéu chi danh gia mirc chat lugng phong
xét nghi€m y hoc, trude khi trién khai mot xét nghiém méi
tai bénh vién, can thuc hién xac nhan gia tri su dung cua
phuong phap xét nghiém. Vi vay, nghién ctru dugc tién hanh

*Tac gia lién hé: Emai: ngoclannguyen@hmu.edu.vn
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nham hai muc tiéu: x4c nhan gi tri st dung phuong phap
xét nghiém Troponin I siéu nhay trén hé thong Atellica IM
1600 va danh gia gia tri chin doan HCVC cua xét nghiém
Troponin I siéu nhay.

Doi tuong va phuong phap nghién ciiu
Déi twong

Doi twong nghién ciru muc tiéu 1: Toan by cac Kkét qua
xét nghiém phan tich theo hudng dan xac nhan phuong phap
tai Khoa Xét nghiém, Bénh vién Pai hoc Y Ha Noi.

Vat liéu nghién ciru: Mau QC: Biorad liquichek
cardiac troponins control, mau calibration: Atellica TNIH
Calibrator.

Poi twong nghién ciru myc tiéu 2: Bénh nhan cod triéu
chung nghi ngd NMCT cip dén kham va diéu tri tai Bénh
vién Pa khoa Thai Binh, Bénh vién Tim Ha Ngi trong thoi
gian tir thang 7/2021 dén thang 8/2022.

Tiéu chudn loai trir: Bénh nhan khong dugc chup mach
vanh chan doan xac dinh, Bénh nhan méi c6 NMCT trong
vong 30 ngay, Bénh nhan thyc hién céac thu thuét trong
buéng tim, mang may tao nhip, bénh nhan suy than nang,
bénh nhan chin thuong nguc, bénh nhan khong déng y tham
gia nghién ctu.
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The value of early diagnosis
of acute myocardial infarction
of the high-sensitivity Troponin I
assay on the Atellica analyzer
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Abstract:

Laboratory tests play an extremely important role
in the diagnosis of acute myocardial infarction (MI),
helping clinicians to make early decisions on patients
with suspected MI. Thereby helping to increase
the effectiveness of treatment, reduce the rate of
complications after MI, and increase the survival rate
of MI patients. Troponin is a component of the muscle
contraction complex, which has been used as a diagnostic
marker of MI in clinical practice with the high-
sensitivity Troponin T and Troponin I types. At Hanoi
Medical University Hospital, before deploying the high-
sensitivity Troponin I assay, validation was conducted
to compare the performance of the method surveyed by
the laboratory with the manufacturer’s announcements.
And especially investigating the diagnostic value of acute
coronary syndromes of the high-sensitivity Troponin I
assay. Validation results of the high-sensitivity troponin
I test method all meet the standards of the Clinical
and Laboratory Standards Institute (CLSI) and
the manufacturer’s announcement. The sensitivity,
specificity and area under the curve (AUC) of the high-
sensitivity Troponin I assay on the Atellica analyzer were
90.2, 78.7, and 0.881%, respectively. Thus, the technical
characteristics of the high-sensitivity Troponin I assay
with precision, accuracy, linear range, LoD, and LoQ
meet the standards of CLSI and the manufacturer.
The study has demonstrated the effectiveness of the
high-sensitivity Troponin I assay in the diagnosis and
prognosis of acute MI.

Keywords: acute myocardial infarction, diagnostic value,
high-sensitivity Troponin 1.

Classification number: 3.5
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Phwong phap nghién ciru
Thiét ké nghién ciru: Nghién ciru mo ta cit ngang.

C& mau nghién ciru: Ap dung cong thirc tinh ¢& mau
theo do dac hiéu cho nghién curu vé chan doan. Theo mot
két qua phan tich gop do dic hiéu tong hop ciia xét nghiém
Troponin [ siéu nhay cta Siemens 1a 95,9%. Ty 1€ NMCT
theo thong ké cta Hiép hoi Tim mach Hoa Ky nim 2020 1a
3,0%.

le_% X PspX(1—Psp)

n = =
P w2 (1-pais)

1.962x0.959x0.041 _
0.052(1-0.03)
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trong do: n ¢& mau t6i thiu tinh theo do dic hiéu, chon
mirc y nghia thong ké 0=0,05, Z,_a=1,96; w: mirc sai so (lya
chon: w=0,05); p, : do ddc hiéu; p,.: ty 1é mic bénh hién
hanh ’ )

Phirong phdp chon mau: Chon mau thuén tién.

Bénh nhan dén kham va diéu tri tai Bénh vién Da khoa
Théai Binh, Bénh vién Tim Ha N&i c¢6 tri¢u chiing nghi ngo
NMCT cép, ¢ con dau thét nguc kiéu mach vanh, duoc
thuc hién xét nghi€m sinh hoa va chi dinh chup mach vanh
chén doan. Luu miu bénh phém G -20°C, van chuyén mau,
phan tich tai Khoa Xét nghiém, Bénh vién DPai hoc Y Ha
Noi. Panh gia gia tri chdn doan cua xét nghiém Troponin I
siéu nhay so voi két qua chup mach vanh.

Chan doan hep mach vanh c¢6 y nghia khi hep than chung
dong mach vanh trai: 250% duong kinh; hep ba nhanh
chinh: >70% duong kinh; ton thuong ba than dong mach
vanh: mdi dong mach vanh hep >70% duong kinh.

Chi 56 nghién ciu:

Xac nhan gia tri st dung cua phuong phap xét nghiém:
kiém dinh cédc dac tinh: d§ chum, d¢ dung, khoang tuyén

tinh, LoD, LoQ, khoang tham chiéu theo cac huéng dan cla
CLSI.

Gié tri chan doan ctia xét nghiém Troponin I siéu nhay:
d6 nhay, do dac hiéu, dién tich dudi duong cong AUC, gia
tri tién luong bién cd trong 30 ngay.

Xur ly 56 liéu: sb lidu duoc thu thap vao bénh an nghién
clru mau, ma hoa, xir Iy bang phan mém Excel, SPSS 20.0
va st dung cac thudt toan thong ké phu hop.

Pao dire nghién ciru: Cac mau bénh pham st dung trong
nghién ciru dé phén tich xét nghiém Troponin I siéu nhay
dugc thu gom tir huyét tuong thira c6 sin cua bénh nhan
tai Khoa Xét nghiém tai Bénh vién Pa khoa Thai Binh va
Bénh vién Tim Ha Ngi. Trong qué trinh nghién ctru, nhom
nghién ctru hoan toan khéng can thiép vao qua trinh chan
doan va diéu tri cua bénh nhén, vi vay nghién ctru khong
anh huong t6i qua trinh diéu tri, két qua va chi phi diéu tri
cua bénh nhan.
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Keét qua

Trong thoi gian tr thang 7/2021 dén thang 8/2022, nhom
nghién ctru da tién hanh nghién ctru 86 bénh nhan nghi ngo
HCVC dugc chup dong mach vanh tai Bénh vién Pa khoa
Thai Binh va Bénh vién Tim Ha N¢i, ¢6 56 bénh nhan dugc
chén doan HCVC sau khi chyp dong mach vanh.

Dac diém ciia nhém nghién ciru

Tubi trung binh ciia nhom nghién ctru la 66,5+13,85,
tudi cao nhét 1a 93 tudi, thép nhét 1a 25 tudi. Su khac nhau
vé d6 tudi trung binh ciia nhém c¢6 HCVC va nhém khéng
¢6 HCVC khac nhau khong c6 y nghia théng ké (p=0,200).
Trong nhom trén 65 tudi (n=48), nhém c6 HCVC chiém ty
1€ cao hon (67,9%) so v6i nhom khong c6 HCVC (33,3%),
su khac biét nay cé y nghia théng ké (p=0,003).

Bang 1. Pic diém ciia nhém nghién ctru va yéu té nguy co kem
theo.

X + SD hojicn %

Bién s0 nghién ciru

Chung Z(fhdcl;f: ¢ f::o cnlfu:jg vanh cip p

Tudi (nm) 66,5£13,85  69,88+11,04 66,216,383 0,200
Tudi >65 (n) 48(55,8%)  38(67,9%) 10(33,3%) 0,003
Nam (n) 60(69,8%) 43 (76,8%) 17(59,7%) 0,083
Ting huyét ap (n) 55(64,0%) 40 (71,4%) 15(26,8%) 0,061
Hitt thudc 14 () 15(174%)  14/(25,0%) 1(3,3%) 0,015
Dai théo duong (n) 19(22,1%)  15(26,8%) 4(13,3%0 0,182
Roi loan chuyén héa lipid (n) 27 (31.4%) 17 (304%) 10 (33,3%) 03811
Doan ST chénh Ién 40 (46,5%) 34 (60,7%) 6 (20%)

Ty 1& nam gidi trong nhom nghién ctru chiém 69,8%,
nam gidi c6 HCVC la 76,8% cao hon so voi nam gidi dugce
loai trrt HCVC (59,7%), tuy nhién sy khac bi¢t chua co y
nghia théng ké (p=0,083).

Trong 4 yéu t6 nguy co dugc khao sat & nhom nghién
clru, tang huyét ap chiém ty 1& cao nhit (64,0%), sau do 1a
r6i loan chuyén hoéa lipid (31,4%), dai thao dudng (22,1%),
hat thudce 1a ¢6 ty 1& thap nhat (17,4%).

S6 bénh nhan c6 bién ddi doan ST chénh 1én chiém
46,5%. Trong s6 cac bénh nhan c6 HCVC, ty 1€ bénh nhan
c6 ST chénh [én 1a 60,7% (bang 1).
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Két qua xdc nhdn gia tri sw dung ciua xét nghiém
Troponin I siéu nhay

Bang 2. b6 chinh xac, d6 dung cuta ky thuat xét nghiém Troponin |
siéu nhay trén hé théng Atellica.

Mau ndng do thip Mau ndng dj trung binh Mau ndng dj cao
(43,6 pg/ml) (4426 pg/ml) (12247 pg/ml)
Do chinh xic ngin ~ 097-2,17 0,62-1,65 0,98-1,27
han (CV%) (NSX: 24) (NSX: 1,8) (NSX: 1,3)
Do chinh xac daihan 1,97 1,98 1,27
(CV%) (NSX:3,9) (NSX:32) (NSX: 2,5)
Dg chéch (Bias%) 1,34 453 446

NSX: nha san xuét.

Két qua bang 2 cho thiy, do chinh x4c ngin han va dai
han cuia xét nghiém Troponin I siéu nhay trén hé thong
Atellica & ca 3 mirc ndng do thap, trung binh va cao déu
nhoé hon gia tri nha san xudt cong bd. PO chéch cua xét
nghiém dat myc tiéu chét luong theo bién thién sinh hoc
(<7,03%) [1].

Bang 3. Két qua xac nhan LoD, LoQ ctia Troponin | siéu nhay trén
hé théng Atellica.

Théng s6 LoD LoQ

Gid tri (pg/ml) 16 25

Két qua bang 3 cho thdy, LoD=1,6 pg/ml va LoQ=2,5
pg/ml cua xét nghi€ém Troponin I siéu nhay phu hop véi
cong bd cta nha san xuét.
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Hinh 1. Khoang tuyén tinh cta xét nghiém Troponin | siéu nhay
trén hé thong Atellica.

Xét nghiém Troponin I siéu nhay tuyén tinh trong khoang
2,7-18034 pg/ml v6i hé sé twong quan R?=0,9983 (hinh 1).

Gid tri chin dodn ciia xét nghiém Troponin I siéu nhay
trén hé thong Atellica trong HCVC.

Két qua bang 4 cho thay, ndng d6 Troponin I siéu nhay
cua nhom bénh nhan NMCT va khong phai NMCT ¢ hai
nhém bénh nhéan 13 khac biét c6 y nghia thong ké voi
p=0,0001.



Bang 4. Nong do Troponin | siéu nhay cia nhém nghién ctru.

Troponin I siéu nhay
Xét nghiém

Min (pg/ml) Max (pg/ml) Trung binh (pg/mi)
NMCT 2,58 18820 7612,7748976,2
Khong phai NMCT 3,16 25750 20449215287,68
p 0,0001

Kha nang dy doan HCVC cua xét nghiém Troponin [
siéu nhay & mirc t6t voi AUC=0,881 (95%CI: 0,823-0,94)
(hinh 2).

Bwong cong ROC

0,57

Sensitivity

0,47

0,2

oo T T T T
0,0 0.2 04 05 08 1,0

1 - Specificity
Hinh 2. Bwdng cong ROC thé hién gia tri chdn doan HCVC cua
Troponin | siéu nhay khi vao vién.

Bang 5. Mét sé gia tri cut-off ctia Troponin | siéu nhay khi nhap
vién va kha nang chan doan twong trng.

Gia tri (pg/ml) Do nhay (%) Do dac hiéu (%)
3,1 100 26,7
5,08 96,7 40,0
3431 90,2 70,7
46,99 90,2 733
5577 90,2 74,7
140,06 88,5 80,0
386,28 77,0 85,3
19583 16,4 100
Chung 90,2 78,7

Miic cut-off t6i wu cua Troponin I siéu nhay 1a 140,06
pg/ml, tai gia tri nay do nhay va do dic hiéu cua chin
doan 1an luot 1a 88,5 va 80,0%. Mudn do nhay tang lén
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100% thi ¢ thé ha ngudng cut-off xubng 3,1 pg/ml, tuy
nhién ¢ ngudng nay do dic hiéu chi con 26,7%. Néu mubn
nang d¢ dac hi€u lén 100%, co thé chon gia tri cut-off 1a
19583 pg/ml, tuy nhién d¢ nhay chi con 16,4% (bang 5).

DBwong cong AUC

0,67

Sensitivity

0,4+

0,24

o'cn o 02 04 06 os 10
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Hinh 3. Pwdng cong AUC thé hién kha nang tién Iweng bién cé suy

tim cua Troponin | siéu nhay.

Trong cac bién ¢b tim mach chinh trong 30 ngay sau khi
nhdp vién ctia nhdm bénh nhan nghién cuu, bién ¢b suy tim
chiém ty 1€ cao nhét (41,9%), c6 5 bénh nhan tai nhap vién
vi 1y do bénh Iy tim mach khéac (5,8%), 2 bénh nhan nhdi
mau nao sau can thi€p, 1 bénh nhan nhap vién vi NMCT tai
phat, khong c6 bénh nhan tir vong. Kha nang tién lugng cta
xét nghiém Troponin I siéu nhay véi bién ¢6 suy tim ¢ mirc
d6 trung binh (AUC=0,73), diém cit t6i vu 1a 492,8 pg/ml
voi do nhay va do dac hi€u tuong tng la 80,5 va 64,4%.
Kha ning tién lugng cac bién cb khac & mirc khong tot
(AUC<0,60) (hinh 3).

Ban luan
Ddac diéem chung ciia nhom nghién ciru

Nghién ciru cia nhom cé dic diém tuong duong véi
céc nghién ctru khac ¢ trong nudc va qubc té vé tudi, gidi
tinh va yéu t6 nguy co. Tudi cao 1 mot yéu t6 tién luong
nang trong HCVC do bénh nhan cao tudi thuong co trigu
ching dau nguc khong dién hinh, ton thwong dong mach
vanh nhiéu nhanh va phic tap. Trong nhém trén 65 tudi
(n=48), nhém c6 HCVC chiém ty 1& cao hon (67,9%) so
v6oi nhom khong c6 HCVC (33,3%), su khac bi¢t nay co
y nghia théng ké (p=0,003). Trong 86 bénh nhan nghién
ctru, nam gioi ¢6 60 bénh nhan (chiém 69,8%) cao hon so
voi nit (30,2%), ty 1¢ nay cao hon so voi nghién ciru cla
Pham Quang Tuan (2019) [2] (66,4%), A.R. Chapman va cs
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(2018) [3] (61,1%) c6 1& nguyén nhan lién quan dén nguy
co hit thude 14 & nhom nam gidi (14/15 nam gidi hit thude
1a c6 HCVC). Hai yéu t6 nguy co ting huyét ap chiém ty 1&
cao nhat (64,0%) va rdi loan chuyén hoa lipid (31,4%), c6
su khac biét nhiéu vé yéu td nguy co giita hai nhém HCVC
va khong c6 HCVC, tuy nhién su khac bi¢t chua cé y nghia
thdng ké trir yéu t6 nguy co vé hut thude 14 (p=0,003).

Vé dic tinh ky thudt ciia xét nghi¢gm Troponin I siéu
nhay trén hé thong Atellica

Thuc nghiém xac nhén cac dac tinh vé d6 chum, do dang,
khoang tuyén tinh, LoD va LoQ ciia xét nghiém Troponin I
siéu nhay thuc hién theo huéng dan xac nhan gia tri sir dung
cua phuong phap xét nghiém hién dang ap dung tai Khoa
Xét nghiém, Bénh vién Dai hoc Y Ha Noi da dap tng duoc
cac tiéu chuan theo quy dinh vé d6 chum, d6 dung (CLSI
EP15) do 1éch chuan cta phong xét nghiém nho hon dg 1éch
chuin nha san xuat cong bd va do lap lai <0,25 TEA, do tai
1ap <0,33 TEA, diéu nay di chirng minh dugc tinh chinh xac
ctia xét nghiém Troponin I siéu nhay trén hé thong Atellica

1600 [1].

Khoang tuyén tinh duoc thuc hién theo tiéu chuan CLSI
EP 06 v&i R?>=0,9983, xét nghiém tuyén tinh trong khoang
2,7-18034 pg/ml [1].

LoD=1,6 pg/ml va LoQ=2,5 pg/ml dap ing duoc cac gia
tri loai trir ctia Troponin I siéu nhay & thoi diém nhép vién 1a
<3 pg/ml c6 gia tri tin cay.

Gid tri chin dodn HCVC va tién lwong bién co tim
mach ciia xét nghiém Troponin I siéu nhay trén hé thong
Atellica

HCVC duge chan doan dua trén sy thay ddi cua 3 thanh
phan chinh, bao gdm dic diém 1am sang, thay ddi trén dién
tam dd va du 4n sinh hoc wu tién 1a Troponin. Trong do
troponin I dic biét dic hiéu véi té bao co tim va cac phuong
phap xét nghiém hién dai cho phép phat hién duge nhimng
ton thuong rat nho khi ma cac phuong phap xet nghiém
enzyme chua phat hién duoc. O ngudng xap xi bach phan
vi thtr 99 chung cho ca 2 gidi 46,99, do nhay va do dac
hi¢u ctia chan doan lan luot 1a 90,2 va 73,3%. Mt cut-off
tdi wu 140,06 pg/ml d6 nhay va d¢ dic hi€u tuong ung la
88,5 va 80,0%, dién tich dudi duong cong AUC 0,881%.
Céac nghién ctru trong nudc trén gia tri chan doan cia
Troponin I siéu nhay cua tac gia Pham Quang Tuin (2019)
[2] & muc cut-off 16,5 pg/ml (gidi han & 99% bach phan vi
la 14 pg/ml) c6 d6 nhay va do dac hiéu tuong ing la 84,3 va
87,1%, dién tich dudi duong cong AUC=0,90. Nghién ctru
ctia Nguyén Trong Khoa va Bui Hai Hoang (2021) [4] trong
HCVC khong ST chénh 1én cling stt dung hs-TnT c¢6 dién

KHOA
&CONGHI\?GCI:-IE

65(9) 9.2023

tich duéi duong cong AUC=0,863 (95% CI 0,814-0,912)
twong tu trong nghién ciru cia M. Roffi va cs (2016) [5],
dién tich dudi duong cong AUC=0,92. Nghién ctru cua tac
gia J. Boeddinghaus va cs (2018) [6] trén Troponin I siéu
nhay Centaur thuc hi¢n trén 1755 bénh nhan cling c6 dién
tich dudi duong cong AUC dy bao HCVC la 0,94. Nghién
cuu ciia A.R. Chapman va cs (2018) [3] trén 1920 bénh
nhan c6 do nhay 90,8% va d6 dac hiéu 74,4%, tuong tu
trong nghién ctru cua ching t6i khi st dung ngudng cut-off
chung cho ca hai giéi.

Trong cac bién cb xay ra sau NMCT, bién cb suy tim
chiém ty 1& cao nhét (41,9%), cao hon so véi nghién ctru ciia
Pham Quang Tudn (2019) [2] (23,1%), kha ning du kién
bién ¢ suy tim ciia Troponin I siéu nhay ¢ mirc khé 14 0,73.
Nong d6 Troponin I siéu nhay trung binh & nhém cé bién
ching suy tim cao hon (7959,4+9194 pg/ml) so v6i nhom
khong c6 bién ching suy tim (3718,3+6005 pg/ml), su khac
biét ndy c6 y nghia thong ké véi p=0,18. Nguyén nhan ty 1&
bién chiig suy tim trong nhém nghién ciru cao hon c6 thé
do nguyén nhan dich bénh COVID-19, nguoi bénh dén vién
mudn hon nén nguy co bién chimg xay ra cao hon.
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