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Tém tit

Muc tiéu: Panh gia gia tri tién lugng cua stc cing doc toan bo that trai (left
ventricular global longitudinal strain - LVGLS) va su thay ddi cia LVGLS theo
thoi gian (ALVGLS) trong du bao bién ¢ tim mach chinh (major adverse cardiac
events - MACE) ¢ bénh nhan (BN) nhdi mau co tim (NMCT) cp. Phwong phdp
nghién ciru: Nghién ctru tién ciru, theo ddi doc trén 120 BN NMCT cép duogc can
thiép dong mach vanh (PMV) qua da. Siéu 4m (SA) tim danh gia LVGLS duoc
thue hién vao cac thoi diém: Trong vong 24 gid sau nhp vién, sau can thiép PMV
7ngay va 1, 3, 6,9, 12 thang. Ghi nhan cac MACE trong 1 nim. Két qud: LVGLS
thip hon & nhom c6 MACE so v6i nhom khong c6 MACE (-10 + 2,9% so véi
-12,6 + 3,3%; p = 0,001). LVGLS c6 gia tri dg bao MACE (AUC = 0,721;
p = 0,001) t&t hon phéan suit tdng mau that trai (left ventricular ejection fraction -
LVEF) (AUC = 0,674; p = 0,011). Ngudng cit toi wu ctia LVGLS 1a -11,4%; BN
¢6 LVGLS > -11,4% c6 ty 1é bién ¢b cao hon (p = 0,007). Ca LVGLS (HR 1,23,
[95%CI: 1,00 - 1,50], p = 0,046) va ALVGLS giam > 22% (HR 8,46, [95%CI:
1,11 - 64,2], p = 0,039) 1a nhitng yéu té du bao doc lap MACE & BN NMCT cép.
Két Iugn: LVGLS va ALVGLS 1a nhitng yéu tb c6 gia tri tién luong doc 1ap 6 BN
NMCT cip. LVGLS vuot trdi so v6i LVEF trong du bao nguy co MACE.
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thoi gian; Gia tri tién lugng; Bién ¢ tim mach chinh.
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PROGNOSTIC VALUE OF LEFT VENTRICULAR GLOBAL
LONGITUDINAL STRAIN AND ITS TEMPORAL CHANGE IN
PREDICTING MAJOR ADVERSE CARDIAC EVENTS IN PATIENTS
WITH ACUTE MYOCARDIAL INFARCTION

Abstract

Objectives: To evaluate the prognostic value of left ventricular global
longitudinal strain (LVGLS) and its temporal change (ALVGLS) in predicting
major adverse cardiac events (MACE) in patients with acute myocardial infarction
(AMI). Methods: A prospective, longitudinal study was conducted on 120 AMI
patients who underwent percutaneous coronary intervention PCI. LVGLS was
measured using speckle-tracking echocardiography at baseline (within 24 hours of
admission) and at 7 days, 1, 3, 6, 9, and 12 months after PCI. MACE were recorded
during a 12-month follow-up period. Results: Baseline LVGLS was significantly
lower in the group with MACE than in the group without MACE (-10 + 2.9% vs.
-12.6 = 3.3%; p = 0.001). LVGLS had better predictive value for MACE (AUC =
0.721; p = 0.001) than left ventricular ejection fraction (LVEF) (AUC = 0.674; p
=0.011). The optimal cut-off value for LVGLS was -11.4%; patients with LVGLS
> -11.4% were at higher risk for MACE (p = 0.007). Interestingly, both baseline
LVGLS (HR 1.23, 95%CI: 1.00 - 1.50; p = 0.046) and a > 22% reduction in
ALVGLS (HR 8.46, 95%CI: 1.11 - 64.2; p = 0.039) were independent predictors
of MACE in patients with AMI. Conclusion: LVGLS and ALVGLS are
independent prognostic indicators in patients with AMI. Notably, LVGLS is a
better predictor of MACE than LVEF.

Keywords: Acute myocardial infarction; Left ventricular global longitudinal
strain; Temporal change; Prognosis; Major adverse cardiac event.

PAT VAN PE
O bénh nhan NMCT, céac thong sb
chtrc nang that trai (TT) da duoc ching
minh 14 yéu t6 quan trong trong tién
luong, c6 gia tri du bao manh mé cac
bién cb tim mach. Gan day, phan tich
strc cang TT bang SA danh ddu moé co

tim da duoc st dung rong rai dé danh
gia chtirc nang TT. Stc cang doc TT co
kha ndng phat hién sém su suy giam
chtc nang TT, tham chi trude khi co
nhitng thay d6i vé hinh thai TT. Cac
nghién ciru trude day cho thay, LVGLS
1a yéu té du bao doc lap cac két cuc tim
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mach bat logi & BN NMCT céip. Tuy
nhién, ¥ nghia tién luong cua ALVGLS
& BN NMCT cap con chua rd rang. Vi
vay, chung t6i tién hanh nghién ciru nay
nham: Pdnh gid gid tri tién lwong cia
LVGLS va ALVGLS trong duw bao
MACE ¢ BN NMCT cdp.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciru

Gom 120 BN NMCT cap dugc can
thi¢p DMV qua da duoc diéu tri tai
Bénh vién Quan y 103 tir thang 8/2021 -
12/2024.

* Tiéu chuan lya chon: BN duogc
chan doan NMCT cap theo Dinh nghia
toan cau lan the IV (2018), bao gdm
triéu ching co ning cia thiéu mau co
tim cuc bd, ting cac du 4n sinh hoc tim
va bang chimg thiéu mau cuc bo co tim
trén dién tdm dd hodc hinh anh hoc,
chup DPMV. Chung t61 chi chon nhitng
BN méi mic NMCT xay ra lan dau va
NMCT type 1. BN duogc can thi¢p PMV
qua da dua trén hudng dan cua
ACC/AHA/SCAI (2021) va dong y
tham gia nghién ctru.

* Tiéu chudn logi trir: BN mac bénh
van tim (hep/hd) mac d vua - ndng,
bénh co tim, bénh tim bam sinh,
rung/cudng nhi, block nhi that do II
tré 1én; BN khong dong y tham gia
nghién ctru.
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2. Phuong phap nghién ctru

* Thiét ké nghién ciru: Nghién ciru
tién ctru, theo ddi doc.

* Phuwrong phdp chon madu va cé mau:
Lay mau thuan tién trén 120 BN.

* Cong cu nghién cuu va ky thudt thu
thap thong tin:

- BN dugc danh gia theo mau bénh
an nghién ctru, bao gdm tién str, bénh
str, kham 1am sang, xét nghiém dau an
sinh hoc tim, dién tam dd, diéu tri theo
phac dd, can thiép DMV qua da. SA tim
danh gida LVGLS dugc thyc hién vao
cac thoi diém: Trong vong 24 gio dau
sau nhdp vién, sau can thié¢p DMV 7
ngay, 1 thang, 3 thang, 6 thang, 9 thang
va 12 thang.

- Su thay d6i ctia LVGLS theo thoi
gian sau 6 thang:

ALVGLS = [(LVGLS thang tht 6 -
LVGLS sau nhdp vién)/ LVGLS sau
nhap vién] x 100%.

- Cac MACE bao gdém tir vong do
moi nguyén nhan, nhap vién do suy tim,
tai NMCT, tai hep DMV, bic cau nbi
chu vanh, dot quy ndo trong vong 12
thang sau NMCT duoc xéac dinh la céac
tiéu chi lam sang chinh.

- SA danh ddu mo6 co tim 2D dénh gia
LVGLS: Lay hinh & mit cit 3 budng, 4

budng va 2 budng tir mom tim (tAp
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trung vao TT). Chon 3 diém (2 diém &
2 bén vong van hai 14, 1 diém ¢ mom
tim). Sau d6, phan mém (ACMQ) cuia
may SA tim Philips EPIQ7 tu dong xac
dinh bd ndi mac va cho thong s sirc
cang co tim TT trong mdi mit cét. Gia
tri suc cang doc tung doan va LVGLS
duoc thé hién trén biéu d6 duong cong
va biéu dd hinh bia (bull’s eye).

* Xir Iy 56 liéu: St dyng phan mém
SPSS 22.0; p < 0,05 c¢6 ¥ nghia thong ké.

3. Dao dirc nghién ciru

Nghién ctru dugc thuc hién theo
ding quy dinh cua Bénh vién Quan y
103. Sé liéu nghién ctru dugc Bénh vién
Quan y 103 cho phép sir dung va cong
bd. Nhom tac gia cam két khong co

xung dot loi ich trong nghién ctru.

KET QUA NGHIEN CUU

Nghién ctru gém 120 BN NMCT
cép, tudi trung binh 1a 66,5 + 10,2; nam
gidi chiém 76,7%. NMCT c6 ST chénh
1én chiém 84,2%. Thoi gian tir khi ¢
triéu chimg dén khi can thiép DMV khong
c6 su khac biét gitta nhom NMCT c6 ST
chénh 1én va nhom NMCT khoéng c6 ST
chénh 1én (trung vi: 5 gio so voi 6 gio,
p > 0,05). Cac thudc diéu tri bao gdm
aspirin (94,2%), clopidogrel/ticagrelor
(100%), statin (94,2%), tc ché men
chuyén/irc ché thy thé (65%), chen beta
(21,7%). Sau 12 thang theo doi, MACE
gdp ¢ 22 BN (18,3%). Trong d6 co tu
vong (2,5%), nhap vién do suy tim
(11,7%), tai NMCT (0,8%), tai hep
PMV (0,8%), bic cau ndi chi vanh
(0,8%) va dot quy nao (1,7%).

Bang 1. Dic diém chirc ning TT & BN NMCT.

. TitcaBN  C6 MACE Khéng MACE )
Chi s0 P
(n = 120) (n=22) (n =98)
LV EDV 115,3+43,6 137.8+684  110,3 + 34,4 > 0,05
LV ESV 545+283  722+465 50,6 + 20,6 0,044
LVEF 53,7+ 38,1 49,8 + 8,1 545+78 0,018
LVGLS -12,1 3.4 -10+£2,9 12,6 +3,3 0,001

(LV EDV: Thé tich TT cudi tam trwong, LV ESV: Thé tich TT cudi tam thu,

LVEF: Phén sudt tong mdu TT)
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LVGLS thap hon ¢ nhém c6 MACE so v6i nhom khong MACE.

LVGLS (%)
0,0
Saunhap 7 ngay 1 thang 3 thang 6 thang 9 thang 12 thang
5.0 vién ) 3) 4 (%) (6) (7
(1
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’ -14.8 -15,2 -15.6 15,8
-15,0 —_————— —0
-20,0

p (1-2) < 0.001, p (2-3) = 0.003, p (3-4) = 0.002
p (1-3), p (1-4), p (1-5), p (1-6), p (1-7) < 0.001

Biéu dd 1. Bién d6i LVGLS theo thoi gian & BN NMCT.

LVGLS c6 su cai thién sém ngay sau can thi€ép PMV 7 ngay (p < 0,001).
LVGLS cai thién r0 sau 1 thang va 3 thang. Tt thang th 6 - 12 sau can thi¢p
PMV, LVGLS ¢6 xu hudng 6n dinh, nhung gia tri tuyét d6i cia LVGLS van cao
hon so véi thoi diém ban dau.
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Biéu do 2. Gia tri du bAo MACE cia LVGLS.

Phén tich ROC cho thdy LVGLS c¢6 gia tri du bao MACE (AUC = 0,721) tot
hon so voi LVEF (AUC = 0,674). Ngudng cat t6i vu cia LVGLS 1a -11,4%; BN
c6 LVGLS > -11,4% c6 ty 1é bién cb cao hon dang ké (p = 0,007).
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Su cai thién hodc giam khong dang ké ALVGLS duoc thay 6 97,4% BN NMCT,
trong khi ALVGLS giam > 22% duoc thiy & 2,6% BN. Ty 1¢ xuat hién bién c6 tim
mach sau 12 thang cua nhdém ALVGLS giam > 22%, cao hon nhom ALVGLS céi
thién hodc giam khong déng ké (Log rank; y2 = 6,2; p = 0,013).

Phén tich hdi quy Cox don bién, LVGLS c¢6 gia tri tién luong bién ¢6 tim mach
(HR 1,24, [95%CI: 1,08 - 1,43], p = 0,002).

Bang 2. Phan tich hdi quy Cox da bién cho LVGLS
va ALVGLS dé dy doan bién cd tim mach chinh.

Chi s6 nghién ciru HR p
Hut thudce 0,383 (0,131 - 1,117) 0,079
BMI 1,078 (0,885 - 1,314) 0,445
Tan sb tim 1,003 (0,973 - 1,033) 0,866
Killip > 2 0,949 (0,209 - 4,307) 0,946
Tén thwong > 2 nhanh PMV 1,544 (0,554 - 4,303) 0,406
LV EDV 1,002 (0,941 - 1,067) 0,956
LV ESV 0,997 (0,899 - 1,107) 0,962
LVEF 0,983 (0,866 - 1,116) 0,794
LVGLS 1,230 (1,004 - 1,507) 0,046
ALVGLS giam > 22% 8,469 (1,117 - 64,221) 0,039

(BMI: Chi 56 khoi co thé)

Trong phén tich hdi quy Cox da bién thi LVGLS va ALVGLS déu 1a nhing yéu
t6 du bao doc 1ap MACE & BN NMCT cép.

BAN LUAN
Ty 16 MACE ¢ BN NMCT cép trong
nghién ctru cua chung t61 la 18,3%;
twong déng véi cac nghién ctru cia
Iwahashi va CS, Jiang va CS, Nayyar va
CS [3, 4, 8], phan anh ty 1& bién ¢ tim
mach nhit quan trong quan thé BN

NMCT hién nay duoc diéu trj theo phac
d6 chuan va tai thong PMV.

Nghién ctru cta ching ti cho thay
LVGLS gidam ¢ nhom BN NMCT co
MACE so v61 nhom khong c6 MACE.
Két qua cua chang t6i twong tu nhu
nghién ctru cua Iwahashi va CS, Lange
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va CS cho thdy LVGLS thap hon ¢
nhom BN c6 bién ¢b tim mach [3, 5].
Tac gia Tangen va CS nhan thdy sau
thoi gian theo doi trung binh 4,3 nam,
ty 16 tir vong & BN NMCT cp 1a 10,6%,
v6i LVGLS thap hon ¢ nhom BN tur
vong so v6i nhom sbng sét [9]. Trong
nghién ctru cta ching t6i, LVGLS co6
xu huéng cai thién dan theo thoi gian
sau can thiép DPMV. Két qua nay phu
hop v6i cac nghién ctru trudce day, co su
phuc hdi dan dan cia LVGLS & BN
NMCT sau can thi€ép PMV thanh cong
[1, 6]. Qua trinh han gin t6n thuong va
diéu chinh cac thay ddi vé than kinh va
thé dich dé dam bao cung luong tim
dién ra ngay sau NMCT va kéo dai vai
tuan cho t&i vai thang, do d6 da 1y giai
cho su cai thién cua LVGLS theo thoi
gian sau NMCT. Ngoai ra, can thi¢p
DMV sém va hiéu qua gitp han ché sy

lan rong cua qua trinh hoai tur co tim va
nhitng hau qua cua nd, vi vay, giup cai
thién cac théng sd chirc ning tim, trong
d6 c6 LVGLS.

Trong phan tich ROC, LVGLS c6
kha nang du bao t6t doi v6i cac bién cd
tim mach (AUC = 0,721, p=0,001) va
c6 gia tri du bao MACE tét hon so véi
LVEF (AUC =0,674, p=0,011). Khac
vo1 LVEF, stc cang TT khong chi cho
phép danh gid chirc nang tam thu toan
bd ma con danh gié chiic nang tam thu
vung cling nhu chirc nang tam truong,
nhd d6, LVGLS c6 thé phat hién sém
nhing réi loan chirc nang TT tiém an
ma LVEF c¢6 thé bo sot trong giai doan
dau, dic biét & nhitng BN c6 phan suét
téng mau bao ton. Do d6, LVGLS vuot
tro1 hon LVEF trong du bao MACE.
Két qua cua chung toi twong tu nhu cac
nghién clru trude day.

Bang 3. Gia tri dy bao bién cb tim mach ctia LVGLS trong cac nghién ciru.

LVGLS du bao MACE
Tac gia
AUC p Gia tri ngudng
Reindl (2019) 0,73 < 0,001 -11,3%
Holzknecht (2021) 0,69 < 0,001 -11,2%
Iwahashi (2022) 0,83 <0,0001 -11,5%
Chung t61 (2025) 0,721 0,001 -11,4%

Chung t6i tim thay gi4 tri ngudng tdi uu cho LVGLS dé du bao MACE sau
NMCT la -11,4%. BN ¢6 LVGLS > -11,4% c6 ty 1é bién ¢ cao hon dang ké
(p = 0,007). Gi4 tri ngudng nay phu hop véi cac nghién ctru trude day, cho thiy
tinh nhat quan ciia LVGLS nhu mét chi sd phan ting nguy co manh 6 BN NMCT.
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Trong nghién clru cua ching toi,
LVGLS c6 gia tri du bao cac bién ¢ tim
mach trong ca phan tich hdi quy Cox
don bién (HR 1,24, [95%CI: 1,08 -
1,43], p = 0,002) va da bién (HR 1,23,
[95%CI: 1,00 - 1,50], p = 0,046). Két
qua cua ching t6i tuong ty nhu
Holzknecht va CS cho thdy LVGLS 1a
yéu td du bao doc 1ap cia MACE ngay
ca sau khi diéu chinh céc thong s chirc
ning TT, kich thuéc nhdi mau, tic
nghén vi mach, dac diém chup mach va
cac thong sb 1am sang [2]. Tuong tu, tic
gia Caunite va CS ciing thiy LVGLS 1a
yéu td du bao doc lap tr vong do moi
nguyén nhan & BN NMCT cép [1]. Cac
so1 co tim dudi ndi tdm mac chu yéu
huong song song véi truc dai cua TT.
Trong NMCT cép, tén thuong co tim
thuong khoi phat ¢ 16p dudi ndi tdm
mac, do do anh huong dau tién dén su
co bop theo chiéu doc ctia TT. Piéu nay
gidi thich gia tr1 tién luong manh cua
LVGLS trong NMCT cép.

Chung t6i danh gia sy thay doi cua
LVGLS theo thoi gian (ALVGLS) va
nhan thiy da s6 BN NMCT c6 sy cai
thién hoic bién doi khong dang ké cua
LVGLS sau 6 thang (94,7%), trong khi
chi 2,6% BN c6 muc giam ALVGLS
> 22%. Phan tich Kaplan-Meier cho
thdy nhom BN ALVGLS giam > 22%
coty 1€ xuét hién bién c6 tim mach cao
hon dang ké sau 12 thang so véi nhom
con lai (Log-rank; 2 = 6,2; p = 0,013).

Trong phan tich hdi quy Cox da bién,
LVGLS giam déng ké theo thoi gian
(ALVGLS giam > 22%) la yéu té du
bao ddc lap cia MACE, vo1 nguy co cao
hon gap 8,4 1an ngay ca sau khi hiéu
chinh theo cac bién sb 1am sang va SA
tim. Két qua nay phu hop mot phan voi
nghién cuou cua Caunite va CS, dugc
thuc hién trén 1.409 BN NMCT cap ¢
ST chénh Ién [1]. Céc tac gia do
LVGLS lai sau 1 nam dé tinh ALVGLS,
va theo do1 BN trong thoi gian 10 nam.
Trong s6 d6, 87 BN tir vong (6,2%). Gia
tri ngudng toi wu cho ALVGLS dugc
xac dinh 1a -7%, va mirc giam > 7% cua
LVGLS so v6i ban dau (ALVGLS >
7%) ¢6 lién quan dén nguy co tir vong
do moi nguyén nhan cao hon 2,0 - 2,5
lan. Ty 1& sdng sét tich liy sau 1, 5 va
10 nam 1an luot 12 99%, 95% va 91% &
nhitng BN c¢6 ALVGLS cai thién hodc
giam khong dang ké, va 96%, 94% va
85% & nhom c6 ALVGLS giam > 7%
(Log-rank; y2=11,3; p=0,001) [1]. Su
khac biét giita két qua nghién ctru cta
chung t6i va Caunite c6 thé duogc giai
thich boi nhitng 1y do sau: Thir nhit 1a
quan thé nghién ctru khong hoan toan
d6ng nhat, chung t6i danh gia ca nhing
BN NMCT c6 ST chénh Ién va khong
c6 ST chénh 1én, trong khi Caunite va
CS chi nghién ctru trén nhom ST chénh
1én; thir hai, diém cudi nghién ctru cua
chung t6i 14 MACE, bao gom tir vong
do moi nguyén nhén, nhap vién vi suy
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tim, tai NMCT, tai hep mach vanh, phau
thuét bic cau va tai bién mach mau nio,
trong khi nghién ctru cua Caunite va CS
tap trung vao to vong do moi nguyén
nhan; thr ba, thoi gian theo doi khac
biét dang ké, 1 nam trong nghién ctu
cua chung t6i so véi 10 nam trong
nghién ctru ctia Caunite va CS, diéu nay
c6 thé anh huong 16n dén két qua va do
manh ctua cdc md hinh du béo; cudi
cing, thoi diém thu thap gia tri
ALVGLS trong nghién ctru ctia chung
to1 la sau 6 thang, con trong nghién ctru
cua Caunite va CS 1a sau 12 thang. Bén
canh do, gia tri tién lugng cia ALVGLS
con duoc chimg minh trong quan thé
BN tim mach - ung thu. Khuyén céo cia
Ho6i Tim mach chiu Au (2022) vé tim
mach - ung thu nhin manh méc giam
ALVGLS > 15% lién quan dén ting
nguy co suy giam LVEF & nhitng BN
diéu tri hoa tri liéu [7].

Tuy nhién, nghién ctru cua chung toi
con ton tai mot s6 han ché: C& maiu
tuong d6i nho (120 BN), thoi gian theo
ddi ngin (12 thang), chwa c6 nhom xac
nhan ddc lap. Mac du vay, nghién ctiu
dd cho thdy gia tri tién luong cua
LVGLS va su thay d6i ciia no theo
ALVGLS & BN NMCT cip. Trong
tuong lai, cac nghién ctru véi ¢& mau
16m hon, thoi gian theo ddi dai hon va
thiét ké c6 nhom xac nhan doc lap la can
thiét dé xac nhan va mo rong cac két
qua hién tai.
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KET LUAN

LVGLS va ALVGLS 14 nhitng yéu t6
tién luong doc lap & BN NMCT cap.
LVGLS c6 gia tr1 du bao MACE t6t hon
s0 v&i phan suat tong mau TT. Nhiing
két qua nay nhan manh tiém nang tng
dung cua LVGLS va ALVGLS trong
chién lugc phan ting nguy co va theo
doi doc sau can thi¢p PMV ¢ BN NMCT.
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