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GIA TRI TIEN LUQ'NG TU’ VONG CUA TY LE GLUCOSE/KALI
HUYET THANH THO'I PIEM NHAP VIEN
O’ BENH NHAN CHAN THU'O'NG SO NAO NANG

Trdn Vdn Tuang?', Tran Minh Sonl, Lé Pdng Manh?
Nguyén Pham Si Nhdn3, Nguyén Thi Huyén?

Tém tat

Muc tiéu: Tim hi€u gia tri tién lwong tir vong cua ty 1é glucose/kali huyét thanh
(HT) thoi diém nhip vién & bénh nhin (BN) chin thwong so nido (CTSN) ning.
Phwong phdp nghién civu: Nghién ciru hoi ctru két hop tién clru, mo ta cat ngang,
c6 theo doi két cuc trén 103 BN CTSN nang diéu tri tai Khoa Hoi strc Ngoai, Bénh vién
Quiny 103 tir thang 12/2021 - 9/2025. Két qud: Phan 16m BN (69,9%) trong do tudi
lao dong (tr 21 - 59 tubi), chu yéu la nam gidi (81,6%) va nguyén nhan chinh giy
CTSN la tai nan giao thong (75,73%). Nhém tir vong c6 diém Glasgow (GCS) thap hon
nhwng diém Marshall, Rotterdam va ty 1€ glucose/kali HT cao hon c6 y nghia thong
ké so véi nhom séng (p < 0,05). Dién tich dwdi dwong cong (AUC) tién lwgng tlk vong
cda ty 1é glucose/kali HT la 0,71. M6 hinh hoi quy logistic da bién dwa trén tan so
tim, diém GCS va ty 1é glucose/kali HT thoi diém nhép vién c6 y nghia tién lwgng ti
vong (AUC = 0,821) cao hon so véi str dung ty 1é glucose/kali HT don thuan.
Két ludn: Ty 1é glucose/kali HT tai thoi diém nhép vién la chi sé tién lwgng ti vong
& BN CTCS nang. M6 hinh hoi quy logistic da bién dwa trén tin sé tim, diém GCS va
ty 1é glucose/kali HT thoi diém nhap vién c¢6 kha nang du doan tlr vong tét hon so
véi st dung ty 1€ glucose/kali don thuén.

Tw khéa: Chin thwong so ndo; Ty 1é glucose/kali; Tién lwong ti vong.

PROGNOSTIC VALUE FOR MORTALITY OF ADMISSION SERUM
GLUCOSE-TO-POTASSIUM RATIO IN PATIENTS WITH
SEVERE TRAUMATIC BRAIN INJURY
Summary

Objectives: To investigate the prognostic value for mortality of the admission
serum glucose-to-potassium ratio in patients with severe traumatic brain injury (TBI).
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Methods: A retrospective, prospective, cross-sectional descriptive study, with
follow-up of the outcomes, was conducted on 103 patients with severe traumatic
brain injury treated at the Surgical Intensive Care Unit, Military Hospital 103, from
December 2021 to September 2025 and were followed for mortality outcomes.
Results: The majority of patients (69.9%) were of working age (21 - 59 years old),
predominantly male (81.6%), with traffic accidents being the primary cause of
injury (75.73%). The mortality group had significantly lower Glasgow coma scale
(GCS) scores but higher Marshall and Rotterdam scores, and higher
glucose/potassium ratios than the survival group (p < 0.05). The area under the
curve for the glucose-to-potassium ratio in predicting mortality was 0.71. The
multivariate logistic regression model based on heart rate and GCS score helps
improve prognostic accuracy compared to using the ratio alone, with an AUC of
0.821. Conclusion: The admission serum glucose-to-potassium ratio is a valuable
predictor of mortality in severe TBI patients. The multivariate logistic regression
model based on heart rate and GCS score helps improve prognostic accuracy
compared to using the ratio alone.

Keywords: Severe traumatic brain injury; Glucose-to-potassium ratio;
Mortality prognosis.
PAT VAN PE GCS thép 1 yéu t§ du bao t& vong tdt &
BN CTSN so v&i nhitng BN khong bi
CTSN [2]. Tuy nhién, ngay cang c6 nhiéu
bang chirng cho thiy tién lwong ciia BN
CTSN khong chi dwa trén GCS ma con
dwa trén cac yéu t6 khac. Cac chi so sinh
héa mau, bao gom glucose va kali HT la
nhitng xét nghiém can lam sang don gian
va chi phi thip. Nong do6 glucose HT ting
dang ké va kali HT gidm dang ké la
nhitng chi s6 phan anh tinh trang CTSN
nang [2, 3]. Gan day, ty 1é glucose va kali
HT dwoc bao cao c6 lién quan chat ché

Chin thwong so ndo la mot trong
nhitng nguyén nhan chinh din dén bién
chirng nang va t&r vong & BN chan thwong.
CTSN c6 thé giy ra nhiéu ton thwong
nghiém trong va phittc tap, doi hoi sw can
thiép y té khan truwong va chinh xac dé
gidm thiéu nguy co tr vong. Do d6, xr tri
ban dau do6i véi CTSN la rdt quan trong,
bao gom viéc dwa ra quyét dinh dé thiét
1ap chién lwoc diéu tri, thoi gian phau
thuat va xac dinh nguy co tir vong [1, 2].

Mac du c6 nhiéu nghién ctru va tién bo
trong khoa hoc than kinh, nhwng két cuc
sau CTSN, dic biét 1a CTSN nidng van
chwa dat yéu cau va du doan tién lwong
chwa chinh xdc. Thang diém GCS dwoc
xac nhan 1a cong cu tién lwong phé bién
nhat trong CTSN; trong d6, diém
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dén mirc do nghiém trong, co thit mach
mau nio va két qua kém sau xuit huyét
duwdi nhén do phinh dong mach & nguwoi
[4]. Vi tang glucose va gidm kali HT dw
doan ty 1é tir vong mot cach doc lap nén
suw két hop cua ca hai thong s6 nay co thé
lam tang thém gia tri tién lvong.
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Tai Viét Nam, chwra cé nghién ctru nao
danh gia mot cach hé théng gia tri cua chi
s6 nay & nhém BN CTSN ning. Do do,
nghién ctru nay dwoc thwc hién nham:
Tim hiéu gid tri tién lwong tir vong ctia ty
1é glucose/kali HT thoi diém nhdp vién &
BN CTSN ndng.

pOI TUONG VA PHUONG PHAP
NGHIEN CU’U

1. Poi twong nghién ciru

Gom 103 BN dwoc chidn doan CTSN
nang diéu tri tai Khoa Ho6i stirc Ngoai,
Bénh vién Quany 103 tir thang 12/2021
-9/2025.

* Tiéu chudn lwa chon: BN = 18 tudi;
BN dwoc chidn dodn CTSN ning tai thoi
diém nhip vién; than nhin BN déng y
tham gia nghién ctru.

* Tiéu chudn logi trir: BN nhip vién
> 24 gir sau khi bi tai nan; dugc phau
thuat hodc diéu tri & tuyén trudc, bao
gom truyén dich chira glucose, st dung
thudc lgi ti€u; phu nit c6 thai; BN cé bénh
ly man tinh kem theo nhw xo gan, dai
thao dudng, suy than man tinh giai doan
cu0i, suy tim nang, bénh ly ac tinh, tién
st bénh ly co quan tao mau; BN da ngirng
tim trwdc khi vao vién dwoc cip clru
thanh cong, c6 tailap tudn hoan tw nhién.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ctru hoi
ctru két hop tién ctru, mo ta cit ngang, cé
theo do6i két cuc cia nhém bénh nhan
nghién ctru.

* Phwong phdp chon mdu: Chon mau
thuan tién.

* Phwong phdp thu thdp sé liéu:
Giai doan hoi ctru tr thang 12/2021 -
3/2025, giai doan tién ctru tir thang
4/2025-9/2025.

DA4u hiéu sinh ton, diém GCS, Marshall,
Rotterdam dwogc thu thap khi BN vao
vién. Mau mau duoc 13y trong vong 30
phiat sau khi nhip vién dé lam =xét
nghiém sinh héa mau va tinh gia tri ty 1é
glucose/Kkali HT thoi diém nhip vién.

Thoi diém ra vién dwoc dung dé xac
dinh két cuc s6ng hodc tir vong cia BN.
BN dwoc diéu tri theo Hwéng dan diéu tri
CTSN nang cia Hoi CTSN Hoa Ky (2017,
an ban lan thit 4) [5]. Nhom t vong bao
gom BN tir vong tai vién va BN xin ra vién
trong tinh trang tién lwong tir vong,
dwoc xac minh tr vong trong vong 30
ngay ké tir khi nhap vién (lién hé véi gia
dinh bang dién thoai). Cac thong tin trén
dwoc tong hop trong bénh 4n nghién ctru.

* Cdc bién s6 nghién ctru:

DPic diém chung: Tuoi, giGi tinh (nam,
ntt), nguyén nhan CTSN (tai nan giao
thong, tai nan sinh hoat, nga ttr trén cao,
khac), két qua diéu tri (song, tlr vong).
Mot s6 chi tiéu lam sang va xét nghiém &
thoi diém nhép vién bao gom diém GCS,
Marshall, Rotterdam, noéng dd glucose,
kali mau, ty 1€ glucose/kali, lactate, thoi
gian thd may, thoi gian nam hoi sirc, thoi
gian nam vién.

* Xir ly s liéu: Bang phan mém SPSS
20.0. Bién s6 dinh tinh dwoc trinh bay
dwéi dang ty 18 phian tram. Cac bién dinh
lwgng khong c6 phan phdi chuin dwoc
trinh bay dwdéi dang trung vi (khoang tr
phén vi: Q1 - Q3). Kiém dinh sw khac biét
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gitra hai bién dinh lwong c6 phan phdi
chuin bang phép kiém dinh T-test, gitra
hai bién dinh lwong khéng c6 phan phai
chuin bang kiém dinh Mann-Whitney.
Puong cong ROC dwoc st dung nham
tién lwong tir vong ty 1é glucose/kali HT
va mo hinh tién lwgng, véi mirc y nghia
théng ké dwoc xét tai nguwong p < 0,05.
Hoi quy logistic da bién cho tién lwgng
tlr vong.

3. Pao dirc nghién ciru

Nghién ctru dwgc HOi dong xét duyét
thuyét minh nhiém vu khoa hoc va cong
nghé cip Hoc vién Quin y thong qua
theo Quyét dinh s6 996/QD-HVQY ngay
26/3/2025. S6 liéu nghién ciu dwoc
Bénh vién Quan y 103 cho phép st dung
va cong bo. Nhém tac gid cam két khong
c6 xung dot loi ich trong nghién ctru.

KET QUA NGHIEN CGrU

1. Pac diém chung

Bang 1. Dic diém chung ctia nhém BN nghién ctiru (n = 103).

Pic diém S6 lwong (n) Ty 1é (%)
Tudi (ndm)
18- 20 8 7,8
21-59 72 69,9
> 60 23 22,3
Tudi trung binh 45,6+ 18,9
Min - Max 18-89
Gidi tinh
Nam 84 81,6
Nir 19 18,4
Nguyén nhan CTSN
Tai nan giao thong 78 75,73
Tai nan sinh hoat 7 6,80
Nga cao 16 15,53
Khac 2 1,94
Két cuc
Song 56 54 4
T& vong 47 45,6
Téng 103 100

CTSN ning thwdng gip & nguoi trong dd tudi lao déng; trong do, do tudi 21 - 59
chiém ty 1é cao nhit (69,9%). Pa s6 BN la nam gidi (81,6%) v&i nguyén nhan chinh
giy CTSN la tai nan giao thong (75,73%). BN sdng khi ra vién chiém 54,4%.
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Bang 2. So sdnh mdt s6 thong s6 14m sang va xét nghiém gitta nhém séng
vanhom tir vong & thoi diém nhap vién.

Tiéu chi Nl(‘:l":;g;‘ e Nh(z:l:z;')o ne p
biém GCS 6 (5,25-7) 5(4-7) 0,001
DPiém Marshall 4(2-5) 5(3-6) 0,012
Diém Rotterdam 3(2-4) 4(2,5-4) 0,023
Glucose (mmol/L) 8,4 (7,68-10,35) 10,4 (8,16-12,36) 0,086
Kali (mmol/L) 3,11(2,82-3,31) 2,98(2,54-3,14) 0,023
Ty 1€ glucose/kali HT 2,75 (2,25-3,61) 4,12(2,72-5,63) <0,001
Thoi gian thé may (ngay) 6(4-11) 3(1-7) <0,001
Thoi gian nam hoi strc (ngay) 14 (7,25-17) 3(1-9) <0,001
Thoi gian nam vién (ngay) 27 (18,25 - 33,75) 3(1-9) <0,001

(Kiém dinh Mann-Whitney U)
Nhom ti vong c6 diém GCS tai thoi diém nhip vién thap hon; diém Marshall,
Rotterdam va ty 1é glucose/kali HT cao hon; khac biét c6 y nghia théng ké (p < 0,05).

Bang 3. Hoi quy logistic da bién xay dwng mo hinh tién lwong tir vong.

Yéu to OR 95%(CI p
Ty 1€ glucose/kali HT 1,669 1,222 -2,278 0,001
GCS thoi diém nhép vién 0,633 0,455 - 0,881 0,007
Tan so tim thoi diém nhip vién 1,017 1,000 - 1,034 0,047

biém GCS, tin s6 tim va ty 1é glucose/kali HT thoi diém nhép vién 1a cic yéu to
doc lap tién lwong tir vong cia BN CTSN nang.

Phuwong trinh hoi quy logistic cia mé hinh tién lwong:
glucose

Log1p

= 0,017 X Nhip tim — 0,457 x GCS + 0,513 X — 0,995

Trong do, p: Xac suat ti vong, 1-p: Xac suit song;

OR ctia glucose/kali HT: e%°13=1,669;

OR ctia GCS thoi diém nhap vién: e 9457 = 0,633;

OR clia tan s6 tim thoi diém nhap vién: e%°17=1,017;
-0,995: Hé so tu do.
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Hinh 1. Puong cong ROC xac dinh nguy co ttr vong cia mo6 hinh tién lwong
va ty 1€ glucose/kali HT.

Bang 4. AUC tién lwgng tir vong cia mo hinh tién lwgng va ty 1€ glucose/kali HT.

Yéu to AUC 95%CI p
Mo hinh tién lwgng 0,821 0,731-0,912 < 0,001
Ty 1€ glucose/kali HT 0,71 0,607 - 0,813 0,001
Glucose 0,632 0,522-0,742 0,022
Kali 0,64 0,531-0,749 0,015

Gia tri AUC cua ty 1é glucose/kali HT cao hon glucose va kali don thuan. M6 hinh
tién lwong cho kha nang dw doan tir vong tét hon so véi str dung ty 1é glucose/kali
don thuan véi gia tri diém cat tdt nhat 1an lwot 12 0,48 va 3,085, dd nhay cia mo hinh
12 92,9% va do dac hiéu la 72,3%. Do nhay cua ty 1€ glucose/kali HT 1a 70,2% va do
dic hiéu 12 67,9%. (J-index = 0,381 - diém cat: 3,085). Gia tri dw bdo dwong tinh
(PPV) 1a 64,7% va gia tri du bao am tinh (NPV) la 73,1%.
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BAN LUAN

Trong s6 103 BN CTSN nang, BN chu
yé&u ndm trong do tudi lao dong tir 21 -
59 tudbi (69,9%), da sd la nam gidi
(81,6%); nguyén nhan chinh gay CTSN la
tai nan giao thong (75,73%), BN song ra
vién chiém 54,4% (Bdng 1). Két qua nay
twong déng v&i nghién ciru cia Tran Vin
Hai va CS (2025) trén 68 BN CTSN nang
tai Bénh vién Quan y 105, cho thiy
67,5% BN trong dé tudi tir 20 - 60, nam
gi¢i chiém 76,47% va ty 1é tir vong chung
la 25% [6]. Twong tw, nghién ciru ctaa
Jing Zhou va CS (2020) trén 146 BN
CTSN c6 60,3% BN nam va 25,3% tw
vong [2]. Nghién ctru cia Ami Shibata va
CS (2021) trén 264 BN CTSN nang tai
Nhit Ban ghi nhin d6 tu6i trung binh la
59,4, tai nan giao thong la nguyén nhan
hang dau giy CTSN (61,7%) [1].

Trong nghién ctru nay, ty 1€ glucose/kali
HT thoi diém nhép vién & nhém tir vong
(4,12) cao hon rd rét sau CTSN so véi
nhém séng (2,75) (Bdng 2). Mdc du néng
doé glucose HT don thuin khoéng khac
biét c6 y nghia thong ké gitra hai nhém
(p = 0,086) nhwng ty 1€ glucose/kali HT
lai cho thiy sw khac biét ro rét (p <
0,001), goi y gia tri cda chi s6 két hop so
v&i tirng bién riéng 1é. Hién twong nay ¢
thé dwogc giai thich thong qua co ché sinh
ly bénh phtrc tap xay ra sau CTSN nang.
Sau chin thwong, tinh trang thiéu hut
nang lwong tai cic té bao than kinh bi ton
thwong kich hoat qua trinh chuyén héa
ky khi dan dén ting san xuAt lactate va
giam pH néi bao. Trong boi canh do, tinh

trang dwong huyét tang do dap wng stress
khong nhitng khong c6 lgi ma con lam
trim trong thém tinh trang nhiém toan
chuyén héa va phu ndo do cung cap qua
mikc co chit cho qué trinh glycolysis ki
khi, gop phan lam ting tén thwong nio
th phat. bPong thoi, ha kali mau thwong
gap sau CTSN la hau qua cta sw hoat héa
hé than kinh giao cadm va ting tiét
catecholamine, dan dén kich hoat bom
Na*/K*-ATPase va chuyén kali vao trong
té bao. Tinh trang ha kali mau khong chi
phan 4nh mirc d6 stress ma con truc tiép
gay ro6i loan dién thé mang té bao than
kinh, lam gidm ngudng kich thich va tang
nguy co xuit hién cac con co giit sau
chan thwong. Do d6, ty 1é glucose/kali
HT c6 thé phan anh dong thoi hai qua
trinh sinh ly bénh quan trong la tang
dwong huyét va ha kali mau, tir do tré
thanh chi s6 téng hop phdn anh mic do
nang cua ton thwong ndo. Nghién ctru
cia Wang va CS (2025) cling cho thay ty
1é glucose/kali HT > 2,835 1a yéu t0 duw
bao doc lap cuia nguy co dong kinh sém
sau CTSN, ciing c6 thém vai tro cua chi s
nay trong tién lwgng cac bién chirng than
kinh thit phat [7].

Bén canh d4, trong md hinh hoéi quy
logistic da bién, ty 1é glucose/kali HT
thoi diém nhap vién dwoc xac dinh 1a yéu
t6 dw dodn ddc lap dé tién lwong tir vong.
Tai gia tri ngwdng la 3,085, chi s6 nay dat
doé nhay la 70,2% va do dac hiéu la
67,9% (Bdng 3, 4). Véi diém cit nay, PPV
la 64,7% va NPV la 73,1%, ty lé
glucose/kali HT th&i diém nhap vién cho
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thay kha ning dw bao & mirc trung binh,
dac biét c6 gia tri trong viéc loai trir nguy
co tlr vong & nhirng BN c6 chi s6 dwéi gia
tri ngwdng. Viéc st dung chi s6 Youden
(J = 0,381) gitp xac dinh diém cit tbi wu
can bang gitra dd nhay va do dic hiéu.
Tuy nhién, can lwu y PPV va NPV phu
thudc vao ty 1é tr vong trong quin thé
nghién ctu va cé thé thay déi khi ap
dung trong cac b6i canh 1am sang khéc.
Piém cit trong nghién ctru ctia ching toi
gan twong dong so véi nghién clru cua
Jing Zhou va CS (2,98) va Shibata va CS
(2,78) do d6i twong nghién ciru déu la
BN CTSN ndng [1, 2]. Mdc du ty 1é
glucose/kali HT da dwoc nghién ctru
trong mot s6 céng trinh quoc té nhung
so v&i nghién ctru cia chung toi c6 mot
s6 diém khac biét dang chud y. Thi nhét,
day 1a mot trong nhitng nghién ctru tai
Viét Nam danh gia gia tri tién lwgng cta
chi s0 glucose/kali HT trén BN CTSN
nang, gép phan bd sung dir liéu trong
nwéc. Thr hai, nghién ctru duoc thuc
hién trén quan thé BN CTSN nang tai
Bénh vién Quany 103, do d6 c6 thé phan
anh sat thwc hanh 1am sang trong hoi strc
cip ciru. Thit ba, chung tbéi khong chi
danh gia riéng 1é ty 1é glucose/kali HT
ma con xdy dwng mé hinh hoéi quy
logistic két hop véi cac yéu to 1am sang
nhw diém GCS va tin s tim thoi diém
nhip vién, cho thiy kha nang cai thién
gia tri tién lwgng so véi tirng bién don 1é.
Mic di mé hinh cho thiy kha nang phan
biét & mirc kha (AUC = 0,821) cao hon so
véi tirng bién don 1é nhwng nghién ctru
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chuwa thuc hién kiém dinh ndi b6 hoac
ngoai bd, do dé can cac nghién ctiu da
trung tAm v&i ¢ mau lon hon treéc khi
ap dung rong rai. Theo Jing Zhou va CS
(2020) phan tich hoi quy logistic da bién
cho két qua diém GCS luc vao vién, ty 1é
glucose/kali HT la cac yéu t6 doc 1ap tién
lwgng ti vong trong 24 gio ddu sau nhap
vién. AUC tién lwong tir vong trong 24
gid cla ty 1é glucose/kali HT 1a 0,77 véi
do nhay la 70,3%, d6 dac hiéu la 79,8%
[2]. Zhou H va CS (2023) nghién ctru trén
98 BN CTSN duwgc phiu thuat mé so ghi
nhan gia tri tién lwong cao cda chi s6 nay
trong CTSN véi AUC 1a 0,802 [8].

Tang glucose mau va ha kali mau la
hai rdi loan thwong gap sau CTSN nidng.
Nghién ctru cta Fujiki va CS [9] cho thiy
ty 1€ glucose/kali HT c6 gia tri tién lwong
tot hon so véi tirng thong s6 riéng 1é, do
phan 4nh déng thoi nhiéu co ché sinh ly
bénh. Ha kali mau sau chan thwong cha
yéu lién quan dén su hoat héa hé thin
kinh giao cam va tang tiét catecholamine
dan dén kich hoat bom Na*/K*-ATPase
va chuyén kali vao trong té bao [10].
bong thoi, dap ng stress ciing lam ting
nong do glucose HT théng qua tang tiét
cac hormone nhw catecholamine va
cortisol. Do do, ty 1€ glucose/kali HT cé
thé phan anh téng hop tinh trang roi
loan chuyén hoéa va dap ng thin kinh -
noi tiét sau chin thwong. Sw gia ting ty
1é nay cé lién quan dén mirc do6 ton
thwong ndo nang hon va tién lwong xau,
c6 thé théng qua co ché lam tang chuyén
héa ky khi, tich tu lactate va géop phan
vao ton thwong nio thir phat.
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KET LUAN

Ty 1é glucose/kali HT thoi diém nhép
vién c6 lién quan dén tién lwong tir vong
& BN CTSN ndng véi dién tich dwéi
dwong cong la 0,71. Chi s6 nay cé tiém
ning 1a diu 4n sinh hoc don gian, dé ap
dung trong ho trg danh gia sém nguy co
t& vong. M6 hinh hoi quy logistic da bién
két hop gitra ty 1é glucose/kali HT, diém
GCS va tin s6 tim cho thay kha ning tién
lrong & mirc kha trong nhém BN nghién
ctru véi dién tich dwéi dwong cong la
0,821, d6 nhay cia mo hinh la 92,9% va
do dac hiéu la 72,3%.
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