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NT-proBNP reflects myocardial injury phenotype
in acute coronary syndromes: A cross-sectional study
in a predominantly unstable angina population
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ABSTRACT

Objective: To evaluate the value of NT-proBNP in relation to
myocardial injury markers and the extent of coronary artery disease,
thereby clarifying its role according to myocardial injury phenotype
in acute coronary syndrome.

Subjects and Methods: A cross-sectional study was conducted
on 90 patients with acute coronary syndrome (STEMI, NSTEMI, and
unstable angina) admitted to 30-4 Hospital from July 2025 to January
2026. NT-proBNP, high-sensitivity Troponin |, Killip class, left ventricular
ejection fraction (LVEF), and coronary angiographic findings (number of
diseased vessels and SYNTAX score) were recorded at admission. Group
comparisons were performed using the Mann-Whitney or Chi-square
test, and correlations were assessed using Spearman’s coefficient.

Results: Unstable angina accounted for 60% of the study
population.NT-proBNP levels were significantly higherin patients with
myocardial infarction compared with unstable angina (p < 0.001). NT-
proBNP showed a positive correlation with high-sensitivity Troponin
| and an inverse correlation with LVEF (p < 0.001), and increased
according to Killip class. Higher NT-proBNP levels were observed in
patients with multivessel disease (=2 vessels) and SYNTAX score =23
(p <0.001), particularly among those with myocardial infarction.

Conclusion: NT-proBNP reflects the myocardial injury phenotype
in acute coronary syndrome and is associated with the anatomical
severity of coronary artery disease, especially in myocardial infarction.
A phenotype-oriented use of NT-proBNP may enhance clinical utility
and cost-effectiveness when selecting this test in routine practice.

Keywords: NT-proBNP; acute coronary syndrome; myocardial
infarction; unstable angina; SYNTAX score.
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Gia tri NT-proBNP phan anh kiéu hinh tén thuong co tim
trong hoi chimg vanh cap: Két qua tir mot quan thé co ty
lé dau that nguc khéng on dinh cao
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TOM TAT

Muc tiéu: Khdo sat gia tri
cta NT-proBNP d6i véi cac biéu
hién tén thuong co tim va muc
dé tén thuong mach vanh trén
chup mach vanh, qua dé lam r6
vai trd ciia NT-proBNP theo kiéu
hinh tén thuong ca tim trong héi
chiing vanh cap.

Déi tugng va phuong phap:
Nghién ctru moé ta cat ngang trén
90 bénh nhan hoéi ching vanh
cap (STEMI, NSTEMI, dau that
nguc khéng én dinh) diéu tri tai
Bénh vién 30-4 tu 7/2025 dén
1/2026. NT-proBNP, hs-Troponin
, phan do Killip, phan suat tong
mau that trai (LVEF) va két qua
chup mach vanh (s6 nhanh tén
thuang, diém SYNTAX) dugc ghi
nhan tai thai diém nhap vién.
So sénh gilra cac nhém sur dung
kiém dinh Mann-Whitney hodac
Chi-square; tuong quan dugc
danh gia bang hé s6 Spearman.

Két qua: Dau that nguc
khéng 6n dinh chiém 60% quan

Bénh vién 30-4, B6 Cong An

thé nghién ctu. Nong doé NT-
proBNP cao hon ro rét & nhém
nhéi mau ca tim so véi dau that
nguc khong 6n dinh (p < 0,001).
NT-proBNP tuong quan thuan véi
hs-Troponin | va nghich v&i LVEF
(p < 0,001), déng thai tang theo
phan doé Killip. NT-proBNP cao
hon & bénh nhan cé =2 nhanh
ton thuong va diém SYNTAX =23
(p < 0,001), dac biét r6 & nhém
nhéi mau co tim.

Két luan: NT-proBNP phan
anh ki€u hinh tén thuong co tim
trong héi chiing vanh cap va lién
quan dén muc dé tén thuong
mach vanh, néi bat & bénh nhan
nhoi mau co tim. Viéc st dung
NT-proBNP theo kiéu hinh tén
thuong co tim ¢ thé gép phan
nang cao hiéu qua lam sang
va tinh kinh té khi chi dinh xét
nghiém trong thuc hanh.

Tu khoéa: NT-proBNP; hoi
ching vanh cap; nhéi mau co
tim; dau thdt nguc khong 6n
dinh; SYNTAX.
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DAT VAN BE

HOi ching vanh cap (Acute Coronary
Syndrome — ACS) la mot cap ctu tim mach c6
ty & tr vong cao, doi héi danh gia sém nguy
ca dé dinh huéng diéu tri. Troponin la ddu an
chinh cho hoai t& co tim, nhung tén thuong
trong ACS con bao gom réi loan huyét déng va
suy that trai anh hudng dén tién lugng. Cac chi
dausinh hocbé sung nhu NT-proBNP phan anh
ap luc thanh that va huyét dong, da duoc ESC
khuyén cdo dung dé phan tang nguy cc trong
ACS'. Nghién ctu trudc cho thdy NT-proBNP
lién quan dén mdc do tén thuong mach vanh
(bénh da nhéanh, diém SYNTAX cao) trong ACS
25 G Viet Nam, NT-proBNP cling lién quan tién
lugng va muc dé tén thuong mach vanh &
bénh nhan ACS %%, Tuy nhién, hau hét nghién
clu tap trung quan thé NMCT bao gém nhéi
mau co tim ST chénh |én (STEMI), nhéi mau co
tim khéng ST chénh 1én (NSTEMI). Trong khi d6,
dau that nguc khong én dinh (UA) chiém ty lé
I6n (30-45%) trong ACS nhung thiéu vang hoai
tl co tim dang ké 21, Vi vay, chiing t6i dat van
dé: Gia tri ciia NT-proBNP trong ACS c6 dong
nhat trén moi thé bénh hay phu thudc vao kiéu
hinh tén thuong co tim (NMCT vs UA). Nghién
ctru nay khao sat vai trod clia NT-proBNP déi vai
tén thuang ca tim va miic dé tén thuong mach
vanh (qua chup mach) trén mot quan thé ACS
co ty lé UA cao.

ol TUONG VA PHUONG PHAP NGHIEN CUU
Déi tugng nghién ciu

G6m 90 BN lién tiép duoc chan doan hoi
ching vanh cap (ACS) diéu tri tai Bénh vién
30-4, B6 Cong an tu thang 07/2025 dén thang
01/2026.

Tiéu chudn lua chon

BN dugc chidn doan ACS bao gém STEM,
NSTEMI va dau that nguc khong 6n dinh dua
trén triéu ching lam sang, dién tam doé va xét
nghiém Troponin | d6 nhay cao theo khuyén
cao hién hanh.
Tiéu chuan logi trir

BN c6 tién s suy tim man tinh, suy than
nang (eGFR <30 mL/phut/1,73 m?), bénh van
tim, bénh tim bam sinh hoac BN khéng déng y
tham gia nghién cuu.
Phuong phap nghién ctu
Thiét ké nghién ctiu

Nghién ctiu mo6 ta cat ngang.
Thu thdp sé liéu

Bénh nhan théa man tiéu chuan lua chon
dugc thu thap dir liéu tur hé so bénh an va
kham |dam sang theo mau théng nhat.
Bién sé nghién ciru

Tudi, gidi, yéu t6 nguy co tim mach, phan
loai hoi chiing vanh cap, phan dé Killip, phan
suat tong mau that trai (LVEF), Troponin | d6
nhay cao va néng doé NT-proBNP dugc lay
th&i diém nhap vién, s6 nhanh mach vanh
tén thuong va diém SYNTAX. Diém SYNTAX
dugc tinh bdi hai bac si tim mach can thiép
doéc lap.
Xurly va phan tich sé liéu

S6 lieu dugc xi ly bang phan mém R
(phién ban 4.3.2). Cac bién lién tuc khéng
phan bé chuan dugc trinh bay dudi dang
trung vi (IQR) va so sanh bang kiém dinh
Mann-Whitney hodac Kruskal-Wallis. Bién
phan loai dugc trinh bay duéi dang tan so6
va ty |& phan tram, so sanh bang kiém dinh
Chi-square hodc Fisher khi thich hop. M&i
lién quan gilta NT-proBNP va cac bién lién
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tuc dugc danh gia bang hé s6 tuong quan
Spearman. Gia tri p < 0,05 dugc xem lacoy
nghia thong ké.

Pao duc nghién citu

Nghién ctu st dung di liéu tir dé tai
“Nghién ctu dac diém NT-proBNP huyét
thanh & bénh nhan héi ching vanh cap tai
Bénh vién 30-4” da dugc Hoi dong dao dc
trong nghién cdu y sinh hoc clia Trudng Dai
hoc Y Dugc Thanh Phé H6 Chi Minh phé
duyét (Quyét dinh sé: 2665DHYD-HDDD
ngay 26/06/2025).

S6 liéu nghién clru dugc Bénh vién 30-4, Bo
Cong an cho phép stir dung va cong bé. Tat ca
bénh nhan dugc giai thich va déng y tham gia
nghién ctru. Nhom téac gia cam két khong co
xung dét lgi ich trong nghién clu.

Bdng 1. Bdc diém chung cta ddn s6 nghién ciu

KET QUA NGHIEN CUU

Tuthang 7/2025 dén thang 1/2026, 90 bénh
nhan héi chiing vanh cap tai Bénh vién 30-4 B6
Céng An, dap ung tiéu chuan nghién ciu da
dugc thu nhan.
Pac diém chung cta dan sé nghién ciu

Cac dac diém co ban ctia dan sé nghién cuu:
60% UA, 40% NMCT.Tudi trung binh 63,2+10,1;
nhom NMCT tré hon va da s6 la nam (p<0,05).
NT-proBNP trung vi 8 NMCT cao hon rd (924 vs
111 pg/mL; p<0,001). Cac yéu t6 nguy ca tim
mach tuong tu gitta hai nhém, trir hiat thuéc
(NMCT 88,9% vs UA 64,8%; p=0,020). Vé tén
thuong ca tim, nhém NMCT c¢6 ty 1é Killip >II
cao hon (19,4% vs 0%; p=0,001), LVEF thap
hon (49,4+12,2% vs 60,7+10,1%; p<0,001) va
hs-Troponin | cao hon r6 (p<0,001).

e Toan b NMCT(MI) | Pau that nguckhdng
Dacdiem . p

: (n=90) (n=36) on dinh (UA) (n =54)
Pac diém nhan trachoc
Tui (nam) 63.2+10.1 593+114 65.8+83 0.006
Gigi nam, n (%) 72(80.0) 33(91.7) 39(72.2) 0.047
Yéu té nguy co tim mach
Tang huyét ap, n (%) 73(81.1) 27(75.0) 46(85.2) 0350
Pai thao dudng, n (%) 39(43.3) 15(41.7) 24 (44.4) 0.965
Hut thudc 1 hién tai, n (%) 67 (74.4) 32(88.9) 35(64.8) 0.020
Tién st can thiép mach vanh (PCl/CABG), n (%) 24(26.7) 6(16.7) 18(33.3) 0.131
Dac diém nhap vién
Phan d6 Killip > II, n (%) 7(7.8) 7(19.4) 0(0.0) 0.001
Xét nghiém sinh hoéa lic nhap vién
NT-proBNP (pg/mL), trung vi (IQR) 329 (62-1204) 924 (356-2156) 111 (40-440) <0.001
Troponin d6 nhay cao (ng/mL), trung vi (IQR) | 0.013 (0.004-0.441) | 1.127(0.079-8.300) | 0.005 (0.003-0.011) | <0.001
eGFR < 60 mL/phiit/1,73 m? 22(24.4) 7(19.4) 15(27.8) 0.515

182 Doan NA, Nguyen QK, Duong TTH, et al. J Vietnam Cardiol 2026;120:179-187. doi: 10.58354/jvc.120.2026.1306



Nghién ciiu Iam sang h

s Toan ho NMCT(MI) | Dau that nguckhdng
Dacdiem . p
(n=90) (n=36) on dinh (UA) (n =54)
Siéu am tim
Phén suat tong mau that tri — LVEF (%) 56.1+£12.2 494+122 60.7 £10.1 <0.001
LVEF <50%, n (%) 19(21.1) 14(38.9) 5093) 0.002

Du liéu dugc trinh bay dudi dang trung binh
+ do léch chudn, trung vi (IQR) hodic s6 lugng
(%). So sdnh gidia hai nhém bdng kiém dinh t
Student hodc Mann-Whitney U déi véi bién lién
tuc va Chi-square doi véi bién phan loai. p < 0,05
dugc xem la cé y nghia théng ké. Viét tat: Mi,
nhéi mdu co'tim (NSTEMI va STEMI); UA, dau that
nguc khéng én dinh; PCl, Percutaneous Coronary
Intervention, can thiép mach vanh qua da; CABG,
Coronary Artery Bypass Grafting, phau thudt bcic
cdu mach vanh; NT-proBNP, N-terminal pro—B-
type natriuretic peptide; hs-Troponin |, high-
sensitivity troponin I; LVEF, phdn sudt téng mdu
thdt trdi; eGFR, estimated glomerular filtration
rate; IQR, interquartile range.

Trén co s& su khac biét vé nong do NT-
proBNP giira hai thé bénh NMCT va dau that
nguc khéng én dinh, cac phan tich tiép theo
dugc thuc hién nham danh gia mai lién quan
gitta NT-proBNP véi cac biéu hién cta ton

thuong o tim va muc dé tén thuong mach
vanh trén chup mach.

NT-pro BNP va cac bi€u hién tén thuong
cotim

Nong dé NT-proBNP khac biét ro theo cac
biéu hién clia tén thuong cotim (Bang 2). G
muc phan loai héi chiing vanh cap, NT-proBNP
trung vi cao hon cé y nghia 8 nhém nhéi mau
G tim so véi nhom dau that nguc khéng én
dinh (924 so v&i 111 pg/mL; p < 0,001).

Theo phan do Killip, NT-proBNP tang dang
ké & nhom Killip > 1l so véi Killip 1 (2010 so véi
268 pg/mL; p = 0,001). Tuong tu, & bénh nhan
c6 LVEF < 50%, NT-proBNP cao hon so véi
nhém LVEF > 50% (1320 so véGi 214 pg/mL; p
<0,001).

Phan tich tuong quan cho thay NT-proBNP
¢6 tuong quan thuan véi hs-Troponin | (r =
0,617; p < 0,001) va tuong quan nghich vdéi
LVEF (r=-0,482; p < 0,001).

Bdng 2. NT-pro BNP va cdc biéu hién tén thuong co tim

Bién NT-proBNP (pg/mL) Trung vi (IQR) P
Phan loai ACS
Nhoi méu ca tim (MI) 924 (356-2156)

: , <0.001
Dau that nguc khong on dinh 111 (40-440)
Phan dd Killip
Killip| 268 (58-890)

0.001

Killip > 1l 2010(1120-3895)
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Bién NT-proBNP (pg/mL) Trung vi (IQR) P
Phén suat téng mau that trai (LVEF)

LVEF = 50% 214 (52-830)

LVEF < 50% 1320 (620-2980) <0001
Tuong quan

Bién Hé s6 Spearman (r) P
NT-proBNP - Troponin d6 nhay cao 0.617 <0.001
NT-proBNP - LVEF -0.482 <0.001

Gid tri NT-proBNP duogc trinh bay dudi dang
trung vi (IQR). So sdnh bdng Mann-Whitney U.
Tuong quan dugc ddnh gid bdng hé sé Spearman,
p < 0,05 dugc xem la c6 y nghia théng ké.
NT-proBNP va muc dd ton thuong mach
vanh

Nong dé NT-proBNP ting dan theo mic
dé nang cua tén thuong mach vanh trén chup
mach (Bang 3). & bénh nhan c6 =2 nhanh tén
thuang, NT-proBNP trung vi cao hon r6 rét so
v6i nhém 0-1 nhanh (924 so véi 132 pg/mL; p

< 0,001). Tuong ty, & nhém c6 diém SYNTAX >
23, NT-proBNP cao haon so v&i nhdm SYNTAX <
23 (1175 so v&i 329 pg/mL; p =0,001).

Su gia tang nay dién ra song song véi muc
do phuc tap clia sang thuong mach vanh. Khi
déi chiéu vai cac phan tich vé kiéu hinh tén
thuong co tim & muc 2, NT-proBNP khong
chi lién quan dén cac biéu hién hoai t va réi
loan huyét déng ma con tang cao & nhiing
trudng hgp cé ganh nang giadi phau mach
vanh I&n hon.

Bdng 3. Méi lién quan gidia NT-proBNP va muc dé tén thuong mach vanh

Bién NT-proBNP (pg/mL) Trungvi(IQR) | p
$6 nhanh tén thuong
0-1nhénh 132 (48-520)

: <0.001
>2nhanh 924 (410-2200)
Diém SYNTAX
<0 329 (62-890)

0.001

>23 1175 (580-2850)

Gid tri NT-proBNP duogc trinh bay dudi dang
trung vi (IQR). So sdnh bdng Mann-Whitney
U. Tuong quan duogc ddnh gid bdng hé sé
Spearman. p < 0,05 c6 y nghia théng ké. Viét tat:
SYNTAX, Synergy Between PCl With Taxus and
Cardiac Surgery score.

Cac két qua trén ghi nhan NT-proBNP
tang theo muc dé phuc tap tén thuong
mach vanh trong toan bé quan thé. Phan
tich ti€p theo dugc thuc hién theo tiing thé
bénh nham danh gia tinh nhat quan cua
moéi lién hé nay.
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NT-proBNP theo kiéu hinh tén thuong co
tim (phan tang theo thé héi chiing vanh cap)

NT-proBNP tang song hanh véi muc do tén
thuong co tim, thé hién qua tuang quan chat
ché véi hs-Troponin |, phan do Killip va LVEF
(Spearman r = 0,74; p < 0,001). Xu huéng nay
dugc ghi nhan & ca hai thé bénh. Tuy nhién,
phan bé gia tri NT-proBNP & nhdm nhoi mau
cd tim dich chuyén r6 rét vé phia cao hon so
véi dau that nguc khéng én dinh.

Két qua nay cho thay NT-proBNP khéng chi
phan anh cang gian thanh that ma con lién hé
mat thiét v&i muic d6 hoai ti co tim va réi loan
huyét ddng, qua d6 mo ta rd nét han kiéu hinh
tén thuong co tim trong hoi chiing vanh cap.

Thé bénh
o m
© U

Spearman r = 0.74, p = 7.51e-17°

[}
©

©
fo

INNT-proBNP (pg/mL)
ee

®

y2)

® L
>

)
Se

-~
e o

w

=2 6 5 4 6
Chi 6 t6 thuong ca tim (tng hop: InTroponin, Killip, LVEF)

Hinh 1. Méi lién quan gida InNT-proBNP va cdc
biéu hién tén thuong cotim.

Hé s6 tuong quan Spearman va gia tri p
dugc thé hién trén hinh. Mau sac biéu thi phan
tang theo thé bénh (Ml va UA).

Khi phan tang theo diém SYNTAX (<23 va
>23), ndbng dod INNT-proBNP ¢ xu hudng gia
tang theo muc dé phtic tap tén thuong mach
vanh trong toan bd quan thé nghién clu
(Kruskal-Wallis, p < 0,01).

Trong nhom M, bénh nhan c6 SYNTAX =23
¢6 NT-proBNP cao hon cé y nghia so véi nhom

Nghién ciiu Iam sang h

SYNTAX <23 (p < 0,05). G nhém UA, xu huéng
tuong tu dugc ghi nhan nhung chua dat y
nghia thong ké.

T

—
T 1
1

_000 _ 015
.

INNT-proBNP (pg/mL)

}7

Kruskal-Wallis: p = 0.005° g
T T

T T
Mi<23 Miz23 UA <23 UA=23

Hinh 2. Phén b6 InNT-proBNP theo muic dé tén
thuong mach vanh (SYNTAX <23 va 223), phdn
tdng theo thé bénh

P-value thé hién so sanh trong timg nhom
va toan bd quan thé.

BAN LUAN

Trong quan thé nghién ctiu co ty 1& UA cao,
NT-proBNP van biéu hién su khac biét ré gilta
nhéi mau co tim va dau that nguc khéng 6n
dinh. N6ng dé NT-proBNP tdng song hanh vai
hs-Troponin |, phan d6 Killip cao hon va LVEF
thap hon, dong thai cao hon & bénh nhan cé
tén thuong mach vanh phuc tap (=2 nhanh,
SYNTAX >23). Tuy nhién, khi phan tang theo
thé bénh, mai lién hé vasi SYNTAX ré hon &
nhém nhéi mau co tim va kém néi bat & UA.

Vé co ché, NT-proBNP phan anh stress
thanh that va r6i loan huyét déng. Trong ACS,
stress nay thudng di kem hoai ti co tim va suy
giam chuic nang that trai. Do d6, NT-proBNP c6
thé b6 sung cho troponin khi mé ta “kiéu hinh
ton thuong co tim”. ESC ghi nhan NT-proBNP |a
ddu an ho trg phan tang nguy cg, tuy béi canh
lam sang . K&t qua ctia ching t6i phu hop véi
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cach dién giai nay, nhung khéng thay thé vai
trd chan doan clia troponin trong ACS.

Vé ganh nang giai phau, nhiéu nghién ctu
ghi nhan NT-proBNP lién quan muc d6 phuc
tap sang thuong mach vanh. Kurtul va cong su
cho thay NT-proBNP tang theo muc dé nang
tén thuong, bao gom diém SYNTAX cao hon?.
Marchenko va cong su ghi nhan NT-proBNP
cao hon & bénh nhan nhiéu nhanh, lién quan
chat véi diém SYNTAX . Rajabiani va cong su
bado cdo NT-proBNP tang tuong uUng véi muc
dé nang va s6 lugng nhanh tén thuong trong
ACS*. Sheikh va cong su (trong STEMI) cho thay
NT-proBNP cao hon rd & bénh da nhanh va cé
tuong quan vai SYNTAX>. Tai Viét Nam, Ho va
cong su ghi nhan NT-proBNP tuong quan vdéi
SYNTAX & bénh nhan ACS® Nghién ciu cla
chiing téi cho két qua cung hudng, du ¢ mau
nho hon va quan thé cé ty [é UA cao.

Diém can nhan manh la khéc biét gitta nhoi
mau cd tim va UA. Theo ESC, UA la thiéu mau
cd tim khéng kém hoai tir co tim dang ké .
Trong béi canh nay, dau an tén thuong co tim
thudng thap hon, du tén thuong mach vanh
c6 thé phc tap. Mot s6 nghién ctu dich té
va dir liéu registry cho thdy UA van chiém ty
lé dang ké trong phé ACS 35-40% %'°. Vi vay,
viéc ngoai suy gia tri NT-proBNP ti cac quan
thé thién vé nhéi mau co tim sang UA can than
trong. Diém khac biét trong nghién ctu nay la
ty 1& UA cao va phan tang UA-MI r6 rang. Két
qua phan tang ctia ching téi goi y NT-proBNP
€6 thé phu thudc ki€u hinh tén thuong co tim.
T g6c nhin thuc hanh, NT-proBNP ¢6 thé hitu
ich khi can danh gia muc d6 nang chiic nang
va huyét déng. Diéu nay phu hgp hon & nhéi
mau co tim hodc khi c6 dau suy tim, Killip cao,

hay LVEF giam. Trong béi canh UA chiém ty &
I6n, viéc chi dinh xét nghiém khéng chon loc
6 thé lam gidm hiéu qua s dung trong thuc
hanh. Cac nghién cdu trong nudc da ghi nhan
NT-proBNP lién quan véi tién lugng va ti vong
sém trong ACS ¢%. Do d0, cach tiép can theo
ki€u hinh cé thé gitp uu tién xét nghiém sém
cho nhém c6 lgiich cao hon. Gia thuyét vé hiéu
qua chi phi can dugc danh gia thém bang cac
nghién ctu co thiét ké phu hop.

Tuy nhién nghién ctiu con mot s6 han ché:
Thiét ké cit ngang nén khong suy dién quan
hé nhan qua; can nghién ctu tién clu co két
cuc. C8 mau nho va moét trung tdm han ché
kha ndng khai quat; can da trung tam véi mau
I6n hon. Thai diém 1ay NT-proBNP theo thuc
hanh c6 thé khéng déng nhat; can chuan
hoa theo thai gian khéi phat va thai diém can
thiép. NT-proBNP chiu anh huéng bai tudi va
chiic nang than; can phan tich hiéu chinh va
phan tich nhay cadm theo eGFR trong nghién
cuu sau.

KET LUAN

NT-proBNP phan anh kiéu hinh ton thuang
ca tim trong héi chiing vanh cap. NT-proBNP
lién hé véi hs-Troponin |, LVEF va phan d6 Killip.
NT-proBNP lién quan muc dé tén thuang mach
vanh, néi bat han & nhéi méau co tim so vai UA.
Chi dinh NT-proBNP theo kiéu hinh tén thuang
ca tim c6 thé gép phan nang cao hiéu qua lam
sang va tinh kinh té trong thuc hanh.
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