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Tém tat

Muc tiéu: Xac dinh gia tri ciia khoang cach glucose mau (glycemic gap - GG) trong
tién lwong suy gidm than kinh sém (early neurological deterioration - END) & bénh
nhan (BN) dét quy chdy mau nio cdp (PQCMNC). Phwong phdp nghién ciru: Nghién
clru mo ta cat ngang trén 302 BN PQCMNC diéu tri tai Bénh vién Quany 103 tir thang
12/2024 - 10/2025. END dworc dinh nghia la ting = 4 diém NIHSS va/hodc giam = 2
diém Glasgow trong vong 48 gior dau sau khi vao vién. GG dwoc tinh bang nong do
glucose mau ldc vao vién trir di glucose mau trung binh wéc tinh. Phin tich théng ké
st dung hoi quy logistic va dwong cong ROC. Két qua: Ty 1é END la 40,4%. Gia tri GG
trung vi & nhom END cao hon ¢é y nghia so v&#i nhém khong suy gidm than kinh sém
(non-END) (1,8 so v&i -0,3; p < 0,001). Ngwdng cat téi wu ciia GG dé dw doan END la
1,4 (AUC = 0,73; d6 nhay: 55,7%; d6 dac hiéu: 82,8%). Phan tich hoi quy logistic da
bién cho thdy BN c6 GG = 1,4 c6 nguy co END cao gip 2,9 1an (95%CI: 1,5 - 5,8; p
= 0,002). Két ludn: GG lic vao vién budc dau cho thiy 1a yéu to lién quan c6 gia tri
tién lwong ddi voi END & BN DPQCMNC va c6 thé ho tro phan ting nguy co END trong
thuc hanh 1am sang.

Tw khéa: Dot quy chdy mau nio cip; Suy giam than kinh sém; Khoang cach
glucose mau.

THE PROGNOSTIC VALUE OF THE GLYCEMIC GAP FOR EARLY NEUROLOGICAL
DETERIORATION IN ACUTE HEMORRHAGIC STROKE PATIENTS

Abstract

Objectives: To determine the prognostic value of the glycemic gap (GG) for early
neurological deterioration (END) in patients with acute hemorrhagic stroke.
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Methods: A cross-sectional descriptive study on 302 patients with acute
hemorrhagic stroke admitted to Military Hospital 103 from December 2024 to
October 2025. END was defined as an increase of = 4 in NIHSS and/or a decrease of
> 2 in Glasgow Coma Scale within 48 hours of admission. GG was calculated as the
admission serum glucose minus the estimated average glucose. Statistical analyses
included logistic regression and ROC curve analysis. Results: The incidence of END
was 40.4%. The median GG was significantly higher in the END group compared to
the non-END group (1.8 vs. -0.3; p < 0.001). The optimal cut-off value of GG for
predicting END was 1.4 (AUC = 0.73; sensitivity of 55.7%; specificity of 82.8%).
Multivariate logistic regression analysis showed that patients with GG = 1.4 had a
2.9-fold higher risk of END (95%CI: 1.5 - 5.8; p = 0.002). Conclusion: Admission GG
has been preliminarily shown to be a relevant factor with prognostic value for END
in patients with acute hemorrhagic stroke and may aid in risk stratification for END
in clinical practice.

Keywords: Acute hemorrhagic stroke; Early neurological deterioration;
Glycemic gap.

DZ\T VAN DE niém GG dwoc tinh bang nong do glucose
lic vao vién trr di glucose mau trung
binh wéc tinh (eAG) tir HbAlc nham
phan d4nh m&rc d6 dao dong cip tinh so

D6t quy chdy mau nao chiém 10-15%
trong tong s6 BN dot quy ndo, thudong dé

lai hiu qua ndng né. END trong dot quy
~ voiglucose nén [4]. Nho dwoc hiéu chinh

theo HbAlc, GG c6 thé giip danh gia
chinh xac hon tac dong cua tinh trang

ndo thwong dwgc mo ta la tinh trang ton
thwong than kinh tang 1én (diém NIHSS

tang hodc Glasgow giam) trong khoang 7
tang glucose mau cip tinh 1én tién lwong

BN.

ngay dau tir khi vao vién [1, 2]. END gip
& khoang 20 - 40% BN dot quy néo [3].
Ting glucose mau do stress (stress Cac nghién ctru da chi ra GG la diu 4n
sinh hoc tién lwong doc 14p doi vai ty 1é
tlr vong trong bénh vién & BN PQCMNC

[5, 6]. Tai Viét Nam, chwa c6 nghién ctru

hyperglycemia) vira 1a diu hiéu phan
anh mirc do ndng cta dot quy (ton
thwong cang nang, dap rng stress cang

cao) vira l1a yéu t6 goép phin lam trim
trong thém ton thwong than kinh qua cac
co ché nhu stress oxy hda, viém va pha
v® hang rao mau ndo. Trén co s& do,
Wen-I Liao va CS (2013) da dé xuat khai

nao vé gia tri tién lwong cia GG doi vi
END trén BN PQCMNC. Do d6, ching toi
tién hanh nghién ctru nham: Xdc dinh gid
tri tién lwong cta GG déi véi END & BN
PQCMNC.
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PpOI TUONG VA PHUONG PHAP
NGHIEN CU'U

1. Pdi twe'ng nghién ciru

Gom 302 BN DQCMNC diéu tri tai
Bénh vién Quan y 103 twr thang 12/2024
-10/2025.

* Tiéu chudn Iwa chon: BN DPQCMNC
dwoc chan doan xac dinh trén 1am sang
va chup cat1ép vi tinh so nio, diéu tri noi
trd tai Khoa Dot quy, Bénh vién Quan y
103; BN = 18 tudi; BN vao vién trong
vong 72 git ké tir khi khéi phat; ¢6 ho so
bénh an ghi nhin diy da cac thong tin
nghién ctru.

* Tiéu chudn loagi trir: Chdy mau nido
th phat (do chdn thwong so nio, phinh
dong mach ndo, huyét khoi tinh mach
nao, di dang mach mau nio, u nio, nhéi
mau ndo chuyén dang chdy mau..);
chay mau nio that don thuan; chay mau
dwdi nhén.

* Thoi gian va dia diém nghién ciu:
Tai Khoa Dot quy, Bénh vién Quany 103
tir thang 12/2024 - 10/2025.

2. Phwong phap nghién ciru

* Thiét ké nghién cttu: Nghién clru mo
ta cat ngang.

*Cé mdu va chon mdu: Chon mau toan
bo BN dot quy chady mau nhu mo nao.

BN duoc theo doi trong vong 48 gio
dau, dwoc danh gia va chia thanh 2 nhém

lIa END va non-END.
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* Thu thdp di liéu: Thong tin nhan
khau hoc, dic diém 1adm sang, cin lam
sang va hinh anh cit 16p vi tinh so nio.
Trong do, xét nghiém sinh hoa, cong thirc
mau duoc thuc hién ngay khi BN vao
vién va b6 sung cac chi tiéu xét nghiém
con thiéu trong vong 24 gio.

* Mot s6 chi tiéu danh gid: END dwoc
dinh nghia 1a ting > 4 diém NIHSS
va/hodc gidm > 2 diém Glasgow lan dau
tién trong vong 48 gio ké tir khi vao vién
[1]. Thang diém DQCMN (intracerebral
hemorrhage score - ICH score) dwoc tinh
bang cach két hop cac dic diém hinh dnh
hoc (thé tich kh6i mau ty, tran mau nio
that, vi tri mau dwdi 1éu) va cac chi sé
1am sang (tudi, diém Glasgow), véi tong
diém 0 - 6; eAG = 1,59 x HbA1c (%) - 2,59
[7]; GG = glucose mau luc vao vién - eAG
[4].

* Xtr ly s6 lidu: Phan tich théng ké st
dung phan mém SPSS 26.0. Trudc khi
phan tich, cac bién dinh lwong dwoc
kiém tra phan phdi chudn bang kiém
dinh Shapiro-Wilk va st dung T-test déi
voi bién s6 c6 phan phéi chuin, kiém
dinh Mann-Whitney hodc Wilcoxon déi
voi bién khong phin phdi chuin. Cac
bién phan loai dwoc kiém dinh bang
thuat toan Chi-square hodc Fisher’s
exact test. Cac bién doc 1ap khong bi da
céng tuyén va c6 y nghia théng ké

(p < 0,05) trong phan tich hoéi quy
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logistic don bién dwgc dwa vao md hinh
ho6i quy logistic da bién dé khao sat cac
yéu t6 duw bao END. Ki€ém dinh hai phia
v&i gia tri p < 0,05 dworc coi la c6 y nghia
thong ké. Phan tich dwong cong ROC
dworc thuwe hién dé danh gia do chinh xac
tién lwgng cta GG va tinh gia tri AUC.
Mirc y nghia thong ké dwoc xac dinh khi
p <0,05.

3. Pao dirc nghién ciru

Nghién cru dwgc sy chip thuin cta
Hoi dong Pao dtrc, Hoc vién Quéan y theo
Chirng nhin s6 16/CNChT-HPDD ngay
30/10/2024. S6 liéu nghién ctru dwoc
Bénh vién Quan y 103 cho phép st dung
va cong bo. Nhém tac gia cam két khong
c6 xung dot loi ich trong nghién ctru.

KET QUA NGHIEN CG'U

Nghién ctru mo ta cat ngang, thu thip dir liéu tir thang 12/2024 - 10/2025. Téng
s6 BN PQCMNC thu dung la 302; trong d6 c6 122 BN END (40,4%).

Bang 1. Dic diém chung cia BN PQCMNC.

END (n = 122) non-END (n=180) Tong (n =302)

Pic diém
n (%) n (%) n (%)
Nam gi6i 84 (68,9) 128 (71,1) 212 (70,2) 0,674
Tubi = 60 78 (63,9) 112 (62,2) 190 (62,9) 0,762
Glasgow < 15 109 (89,3) 56 (31,1) 165 (54,6)  <0,001
NIHSS > 15 88 (72,1) 19 (10,6) 107 (35,4)  <0,001
ICH score (2 - 6) 94 (77,0) 28 (15,6) 122 (40,4)  <0,001
GG, trungvi (IQR) 1,8 (3,4) -0,3 (2,3) 0,4 (3,1) <0,001

(IQR: Khodng ti¥ phan vi).

Khong cé sw khac biét c6 y nghia théng ké vé gidi tinh (p = 0,674) va tudi
(p = 0,762) gitra hai nhdm END va non-END. Tuy nhién, ty 1¢ BN c6 diém Glasgow < 15
va diém NIHSS > 15 & nhém END Ian lwot 12 89,3% va 72,1%, cao hon dang ké so vi
nhom non-END (31,1% va 10,6%), v&i p < 0,001. Twong tw, ICH score (2 - 6) cling
chiém ty 1é cao hon & nhém END (77,0% so véi 15,6%, p < 0,001). Pic biét, gia tri
trung vi cia GG & nhém END cao hon c¢é y nghia théng ké so véi nhém non-END (1,8

sovoi-0,3,p <0,001).

173



TAP CHi Y DU'O'C HOC QUAN SU’ SO 6 - 2026

ROC Curve
1.0

08

o0&

Sensitivity

04

0.0 02 04 06

1 - Specificity

o8 1.0

Hinh 1. Dién tich dwéi duwong cong ROC biéu thi gia tri ciia GG trong tién lwgng END.

Theo phan tich dwong cong ROC & hinh 1, GG ¢6 gia tri dw doan END & mirc trung
binh (AUC = 0,73; 95%CI: 0,67 - 0,79); ngudng cat t6i wu la 1,4; dd nhay 1a 55,7% va
do dic hiéu 1a 82,8%. Sau dd, dwa vao ngudng cat tdi wu 1a 1,4 chia thanh 2 nhém Ia

GG = 1,4 va GG < 1,4 dwa vao phéin tich hoi quy logistic don bién va da bién.

Bang 2. Khao sat hoi quy don bién va da bién mét sé yéu té
lién quan dén END & BN PQCMNC.

T END OR tho . END OR HC
(95%CI) (95%CI)

Nam gi6i 1,1 (0,7 - 1,8) 0,674

Tudi > 60 1,1 (0,7 -1,7) 0,762

Glasgow < 15 18,6 (9,6 - 35,8) <0,001 38(1,7-88) 0,001
NIHSS > 15 21,9 (11,8 - 40,7) <0,001  3,4(14-80) 0,005
ICH score (2 - 6) 4,1(1,8-9,3) 0,001  39(18-85) 0,001
GG=>14 5,8 (3,5 - 9,8) <0,001 29(15-58) 0,002

(OR: Ty sudt chénh; HC: Hiéu chinh)

Trong phén tich don bién, cac yéu t6 Glasgow < 15, NIHSS > 15, ICH score (2 - 6)
va GG = 1,4 déu cé lién quan v&i END. Két qua phén tich da bién cho thay sau khi da
hiéu chinh cho cac yé&u t6 gy nhiéu tiém 4n, BN c6 GG = 1,4 van ¢6 nguy co mac END
cao gip 2,9 1an so v&i non-END (OR hiéu chinh = 2,9; 95%CI: 1,5 - 5,8; p = 0,002).
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BAN LUAN

Ty 1é END trong nghién cttru ctia ching
t6i 1a 40,4%, twong dong véi khoang 20 -
40% dwoc bao cdo trong y van [3]. Pong
thoi, nghién clru ctia ching t6i ciling cho
thiy GG la yéu t6 du bao doc lap déi voi
END & BN BQCMNC. Két qua phén tich
ho6i quy logistic da bién, GG duy tri gia tri
du bao END ngay ca sau khi hiéu chinh
cac yéu t6 nhw Glasgow, NIHSS, ICH
score. Két qua nay nhin manh vai tro cia
GG nhw mét cdng cu don gian, dé tiép can
dé danh gid nguy co END. Vé gia tri tién
lwong ctia GG, két qua ctia ching tdi cling
phu hop véinghién ctru cia Zarean va CS
(2021) khi chi ra GG la yéu t6 dw bao déc
1ap tr vong ndi vién & BN dai thao dwong
c6 chdy mau nio [5]. Pong thoi, GG cling
duwoc xem la yéu to tién lwong doc lap
cho két qua 1am sang kém tai cac thoi
diém 30 ngay, 90 ngay va 1 nam & BN
PQCMNC [8].

Vé co ban, co ché ly giai cho moi lién
quan gitra sw thay do6i cdp tinh cua
glucose mau va tién lwogng END & BN
DQCMNC c6 thé 1a do phan &ng stress da
gop phin giy ra nhirng bién dong nay.
Theo Majed Mohammad Alabdali va CS,
tang glucose mau do stress trong dot quy
nao cap la két qua cua sw twong tac phirc
tap gitra cac co ché than kinh ndi tiét,
chuyén hoéa va viém, 1am mat cin bang
glucose [9]. Cu thé, cac trung tAm nio
nhu ving dwéi doi (dac biét la vang dwdi
doi gitra bung) va thin nio bi kich hoat
b&i stress dan dén kich thich qua mirc
cia truc ha d6i - tuyén yén - tuyén

thwong than va hé giao cam [9]. Diéu nay
lam tang gidi phdéng cac hormone
(cortisol, epinephrine...) thic diy phan
huy glycogen va tan tao glucose & gan.
bong thoi, cac cytokine viém (TNF-a, IL-6)
cling gép phan lam ni3ng thém tinh trang
nay thong qua &c ché tin hiéu insulin.
Mic du ban dau la phan &ng c6 loi dé
cung cdp nang lwong nhung lwong
glucose du thira trong dot quy lai gy hai,
thic diy stress oxy hdéa va dan dén két
cuc 1am sang xau [9].

Tadng glucose mau do stress giy ton
hai thdn kinh nghiém trong cho BN
DPQCMNC théng qua cac co ché sau [10]:
Truc ti€p lam tdn thwong md nio bang
cach gy nhiém toan ndi bao va kich hoat
qua trinh peroxy hoa lipid qua trung
gian goc tw do; kich hoat qué trinh chét
té bao than kinh theo chwong trinh
(apoptosis) thong qua réiloan dong calci
vao ty thé va suy gidm tong hop ATP; lam
suy yéu hang rao mau nio va gia tang
pht mach mau ndo do gidm biéu hién
aquaporin-4; thic diy khéi tu mau lan
rong qua co ché kallikrein huyét twong.
Nhitng tac dong nay két hop lam tram
trong thém tén thwong than kinh dan
dén END & BN DQCMNC.

Trong nghién ctru nay, chung t6i s
dung GG thay vi glucose mau don thudan.
Uu diém cta GG la dwgc hiéu chinh theo
chuyén héa glucose nén ctia BN thong
qua HbA1lc. Nho d6, GG phan anh chinh
xac hon mtrc d6 tang glucose mau do
stress, tach biét khoéi tinh trang tang
glucose mau man tinh. Piéu nay cé y
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nghia quan trong vi hai co ché ting
glucose mau (cdp va man tinh) c6 thé cé
tac dong sinh bénh khac nhau. GG 1a yéu
t6 lién quan doc l14p trong phén tich da
bién, cang khang dinh vai tro cla ting
glucose mau cép tinh trong thic day END.

Vé thwc hanh 14m sang, véi nguwdng
cat GG = 1,4 dwoc x4c dinh tir phan tich
dién tich dwéi duwong cong ROC véi do
dac hiéu cao (82,8%), bac silam sang c6
thé dé dang sang loc va xac dinh nhém
BN DQCMNC c6 nguy co END cao ngay tlr
khi vao vién. Cong thirc tinh GG dua trén
glucose mau lic vao vién va HbAlc la
nhirng xét nghiém thwong quy va cé két
qua nhanh, gidp viéc ap dung tr& nén
thuén tién. Tr d6, ho trg phan ting nguy
co END & BN DQCMNC.

Tuy nhién, nghién ctu cua ching toi
con mot s6 han ché. Pay la nghién cru
don trung tAm véi thiét k€ mo ta cat
ngang nén chwa thé khang dinh mdi
quan hé nhan qua. Chang t6i chwa danh
gid dwoc tac dong cua viéc kiém soat
glucose mau trong qua trinh diéu tri 1én
sw xuat hién cta END, ciing nhw chwa
theo doi dwoc két cuc lau dai ciia BN.
Ngoai ra, d0 nhay cua GG trong tién
lwong END & nghién cltu nay chi dat
55,7%, con twong ddi thip. Do do, can cé
cac nghién ctru tiép theo két hop GG véi
nhitng chi s6 1dm sang va cin l1am sang
kh4ac nham nang cao dd nhay trong duw
bao END. Bén canh d6, cAc nghién ctru da
trung tam, thiét ké tién cru hodc can
thiép cling can thiét dé xac dinh vai tro
cua GG.
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KET LUAN

Khoang cach glucose mau ldc vao vién
bwéc diu cho thiy, diy la yéu to lién
quan va c6 gia tri tién lwgng déi véi END
& BN DPQCMNC. BN c6 GG = 1,4 c6 nguy
co END cao gip 2,9 lan so v&i non-END.
GG 1a chi s6 dé tinh toan tir dit liéu san c6
trong xét nghiém thudng quy, gitp hd
tro phan ting nguy co END trong thuc
hanh 1am sang.
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