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NGHIEN CU'U Sy’ BIEN POI VA MOI LIEN QUAN CUA TY LE LACTATE/ALBUMIN
MAU VO'1 MU’C PO NANG O BENH NHAN SOC NHIEM KHUAN
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Tém tat

Muc tiéu: Khao sat su bién do6i va danh gia moi lién quan gitra ty 1€ lactate /albumin
(LAR) v&i mirc dO nang va gia tri tién lwgng tir vong & bénh nhan (BN) sdc nhiém
khuin (SNK). Phwong phdp nghién civu: Nghién ctru hoi clru, quan sat, md ta theo
doi doc trén 50 BN chan doan SNK diéu tri tai Khoa Hoi strc N6i, Bénh vién Quan y 103,
Hoc vién Quén y tir thang 10/2024 - 11/2025. Panh gia LAR tai cic thoi diém TO
(nhip vién), T1 - T4 (sau 24, 48, 72 gi¢r va ngay thir 5 ké tlr khi xac thwc chin doan
SNK). Cac méi lién quan dwoc phén tich théng qua kiém dinh Mann-Whitney, hé s
Spearman va dwong cong ROC. Két qud: Tuo6i trung binh 1a 69,7 + 15,4; nam gidi
chiém 64%. Nhom tr vong c6 diém SOFA (thang diém tién lwong mirc d0 ndng) tai
thoi diém TO cao hon nhém séng (13,6 + 4,8 so v&i 10,4 + 3,2; p < 0,05). LAR cao
nhét tai thoi diém TO: 2,121 (1,296 - 3,208) va giam din qua cac thoi diém nghién
ctru. Nhom tir vong cé LAR cao hon nhém sdng tai thoi diém TO - T3 (p < 0,05). LAR
twong quan thun véi diém SOFA (r = 0,369; p < 0,01). Dién tich dwéi dwong cong
(AUC) ctia LAR ttr thoi diém TO - T3 1an lwot 1a 0,665; 0,816; 0,715; 0,848, cho thay
gia tri tién lwong tlr vong 7 ngay déu & mic trung binh dén t6t. Két ludn: LAR cao
hon c6 y nghia théng ké & nhom tr vong tir thoi diém TO - T3, twong quan thuén véi

diém SOFA va c6 gia tri tién lwong tlr vong & BN SNK.

Tir khéa: S6¢c nhiém khuin; Ty 1é lactate/albumin; Tién lwong tir vong.
INVESTIGATION INTO THE VARIATIONS OF LACTATE-TO-ALBUMIN RATIO
AND ITS CORRELATION WITH SEVERITY IN SEPTIC SHOCK PATIENTS

Abstract

Objectives: To investigate the variations of the lactate/albumin ratio (LAR) and its
correlation with the severity as well as mortality prediction value in septic shock patients.
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Methods: A retrospective, observational, longitudinal descriptive study was
conducted on 50 patients diagnosed with septic shock and treated at the
Department of Internal Intensive Care, Military Hospital 103, Vietnam Military
Medical University from October 2024 to November 2025. LAR was assessed at
predefined time points: TO (on admission), and T1 - T4 (at 24, 48, and 72 hours, and
on day 5 following confirmation of septic shock). Statistical analyses were
performed using the Mann-Whitney U test, Spearman’s rank correlation, and
receiver operating characteristic (ROC) curve analysis. Results: The mean age was
69.7 £ 15.4 years; males accounted for 64%. At TO, the deceased group had a higher
SOFA score than survivors (13.6 + 4.8 vs. 10.4 + 3.2; p < 0.05). Peak LAR at TO was
2,121 (1,296 - 3,208), decreasing through the study period. The deceased group had
higher LAR than survivors from TO - T3 (p < 0.05). LAR was positively correlated
with the SOFA score (r = 0.369; p < 0.01). AUCs of LAR from TO - T3 were 0.665;
0.816; 0.715; 0.848, respectively, indicating fair to good predictive value for 7-day
mortality. Conclusion: LAR was statistically higher in the deceased group from TO -
T3, positively correlated with SOFA, and demonstrated predictive value for

mortality in septic shock patients.

Keywords: Septic shock; Lactate/albumin ratio; Mortality prediction.

PAT VAN PE

S6c nhiém khuén chiém ty 1& 16m & BN
nang diéu tri tai cac trung tim hoi strc
tich cwc, 1a mot trong nhirng cip cliru noi
Khoa phtrc tap va cé ty lIé tr vong cao,
dao dong tir 30 - 60%. Vi thé, viéc nhan
dién sém mirc d6 nang va tién lwong
nguy co tir vong c6 y nghia quyét dinh
trong dinh hwéng chién lwgc hoi strc va
téi wu hoa diéu tri. Tuy nhién, cac thang
diém danh giad hién nay nhw SOFA
(sequential organ failure assessment -
danh gia suy tang tuan tw) hay APACHE
II (acute physiology and chronic health
evaluation II - danh gia sinh ly cip tinh
va strc khde man tinh II) doi héi nhiéu
théng s6 1am sang va cin l1am sang, giy
kh6 khan trong viéc ap dung nhanh

chéng va thwong quy trong thwc hanh
cap ctru [3, 7, 8].

Trong co ché sinh ly bénh ctia SNK,
tadng mau phan anh tinh trang gidm twdi
mau md, roi loan vi tuin hoan va chuyén
héa yém khi [2]. Bén canh d6, sw suy
gidm albumin huyét thanh thé hién tinh
trang dap &ng viém hé thong, tang tinh
th4m thanh mach va suy giam tong hop
protein. Do d6, LAR dwoc xem la mot chi
s6 tong hop, phan 4&nh dong thoi mirc do
roi loan chuyén héa va tinh trang viém
toan than. Nhiéu nghién ctru quéc té cho
thidy LAR c6 gia tri tién lwgng tir vong
cao hon so v&i viéc str dung chi sé lactate
hay albumin don thuén [3], dong thoi cé
tinh kha thi va dé 4p dung trong thuc
hanh lam sang. Tai Viét Nam, cdc nghién
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ctru vé sy bién déi dong hoc va moi lién
quan cua LAR vé&i mirc do bénh nang
trong qua trinh hoi sttc & BN SNK con
nhiéu han ché. Nghién cru dwgc thuc
hién nham: Khdo sdt sw bién déi va ddnh
gid méi lién quan giita LAR véi mirc do
ndng, cling nhw gid tri tién lwong tir vong
& BN SNK.

pOI TUONG VA PHUONG PHAP
NGHIEN CU'U

1. P6i two'ng nghién ciru

Gom 50 BN dwoc chidn doan SNK, diéu
tri tai Khoa Hoi sirc n6i, Bénh vién Quan
y 103, Hoc vién Quan y tir thang
10/2024 -11/2025.

* Tiéu chudn lwa chon: BN = 18 tudi;
dwoc chan doan SNK theo tiéu chuin
Sepsis-3 (2016) [1]; c6 day du dir liéu
lam sang va can lam sang tai cac thoi
diém nghién ctru bao gdbm ca nhirng BN
SNK truwée khi nhap vién.

* Tiéu chudn logi trir: BN c6 bénh ly
nén gay nhiéu ndng do lactate va albumin
bao gobm bénh thin man tinh giai doan
cu0i, hoi chirng than hw, xo gan mit bu,
ung thuw tién trién (gan, tuy, phéi, lympho
ac tinh), cwong giap; phu nir c6 thai.

*Dia diém va thoi gian nghién ctru: Tai
Khoa Ho6i strc ndi, Bénh vién Quany 103,
Hoc vién Quéan y tir thang 10/2024 -
11/2025.

2. Phwong phap nghién ciru
* Thiét ké nghién ctru: Nghién ctru hoi
clru, quan sat, mo t3, theo doi doc.
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* C6 mdu va chon mdu: Chon mau
thuan tién.

* Phwong phdp thu thdp sé liéu: D
liéu dwgc thu thap tir hé so bénh an tai
thoi diém chian dodn SNK (T0) va T1, T2,
T3, T4 (lan lwot 24 gid, 48 gio, 72 gio va
5 ngay sau chin doan xac dinh).

bic diém chung: Tudi, giGi tinh, tién
str bénh, dwong vao nhiém khuin.

Két cuclam sang: Nhom t& vong dwoc
xac dinh 1a BN tir vong trong vong 7 ngay
va nhém s6ng dwoc xac dinh la BN sdng
sot sau 7 ngay ké tir khi chdn dodn SNK.

Chi s6 can lam sang: Céng thirc mau
va cac chi s6 sinh hba trong tim bao gbm
albumin (g/dL), lactate mau doéng mach
(mmol/L) dwgc ldy cung véi cac xét
nghiém sinh hoéa, khi mau thwong quy
khac & cac thoi diém quy dinh trong ngay.

Lactate

Cong thirc tinh chi s6: LAR =

Albumin

* Xir Iy s6 liéu: Bang phan mém Excel
16.0 va SPSS 27.0. Cac bién dinh lwong
dwoc trinh bay dwdi dang trung binh *
do léch chuin (X + SD) hoic trung vi
(khoang tr phan vi). Gia tri tién lwong
dwoc danh gia qua dién tich dwéi dwong
cong (AUC) ctia biéu d6 ROC.

3. Pao dirc nghién ciru

Nghién ctru tuin tha cac quy dinh vé
dao dirc trong nghién ctru y hoc cta
Bénh vién Quan y 103. S6 liéu nghién ctru
dwoc Bénh vién Quan y 103 cho phép st
dung va cong bd. Nhom tac gia cam két
khong c6 xung dot loi ich trong nghién ctru.
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KET QUA NGHIEN CG*U

Bang 1. Dic diém chung ctia déi twgng nghién ciru.

Pac diém S6 lwong (n) Ty 1€ (%)
Tudi
> 65 34 68
<65 16 32
Trung binh (X + SD) 69,7 + 15,4
Gidi tinh
Nam 32 64
Nt 18 36

Bénh ly nén man tinh

Khéng c6 5 10

>1 45 90
Puwong vao nhiém khuin

H6 hip 34 68

Tiéu hoa 8 16

Tiét niéu 3 6

Khac 5 10
Nhom séng 24 48
Nhoém tir vong 26 52
SOFA tai TO, (X + SD)

Nhom séng 10,4 + 3,2*

Nhoém tir vong 13,6 + 4,8*

(*: p <0,05)

Tuoi trung binh cia BN 1a 69,7 + 15,4, trong d6 nhém > 65 tudi chiém ty 1é cao
(68%), nam gi&i chiém wu thé (64%) va da s6 BN c6 it nhit 1 bénh Iy nén man tinh
(90%). Puong vao ho hiap thwong gdap nhat (68%), tiép theo la dwong tiéu hda
(16%), cac nguon khac (10%) va dwong tiét niéu (6%).
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Bang 2. Bién do6i LAR trung binh & nhém song va ti vong tai cic thoi diém nghién ctiru.

Thoi diém

LAR & nhom séng

(n =24)

LAR & nhém tir vong

(n=26)

TO (n = 50)
T1 (n = 50)
T2 (n = 47)
T3 (n = 26)
T4 (n=19)

1,189 (0,61 - 2,084)

0,71 (0,488 - 1,888)

0,903 (0,6 - 1,105)

0,724 (0,494 - 1,073)

0,629 (0,468 - 0,97)

2,121 (1,296 - 3,208)
1,299 (0,964 - 2,251)
0,985 (0,885 - 1,603)
1,005 (0,859 - 2,351)

0,045
<0,001
0,028

0,018

LAR & nhém sdng va tir vong déu tang cao & thoi diém TO va c¢é xu huwdng giam
dan theo thoi gian. Tai thoi diém TO0, LAR & nhém tir vong 1a 2,121 (1,296 - 3,208),
cao hon so véi nhom song la 1,189 (0,61 - 2,084) (p = 0,045). Sw khac biét ti€p tuc
ro rét tai T1, v&i gia tri @ nhom ti vong la 1,299 (0,964 - 2,251) so véi 0,71 (0,488 -

1,888) & nhom séng (p < 0,001).
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Biéu d6 2. M6i twong quan giira ty 1é LAR véi thang diém SOFA tai thoi diém TO.

Tai thoi diém TO, LAR huyét thanh c6 méi twong quan thuin & mirc do trung binh
vGi thang diém SOFA: r= 0,369 (p = 0,011 < 0,05).
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Bang 3. Gia tri AUC va diém cat LAR trong tién lwgng két cuc tir vong & BN SNK.

) Piém Ponhay Do dachiéu
Thoi diém . AUC (95%CI) p
cat (Se, %) (Sp, %)
TO(n=50) 0,557 0,665(0,512-0,818) 92,3 58,3 0,045
T1(n=50) 0,799 0,816 (0,691 - 0,941) 84,6 57,8 0,001
T2(n=27) 1,179 0,715 (0,548 - 0,883) 46,7 53,6 0,028
T3 (n=26) 0,809 0,848 (0,687 - 0,995) 100 58,6 0,018

Gia tri AUC ctia LAR qua cac thoi diém lan lwot 1a 0,665; 0,816; 0,715; 0,848 cho
thiy kha nang tién lwong két cuc tir vong trong 7 ngay dau & mirc trung binh, kha tot
va tot tai mic diém LAR (diém cat) thi tw 1an lwot 14 0,557; 0,799; 1,179 va 0,809
v&i d6 nhay va do dac hiéu twong &ng la (Se: 92,3%, Sp: 58,3%), (Se: 84,6%, Sp:
57,8%), (Se: 46,7%, Sp: 53,6%) va (Se: 100%, Sp: 58,6%) v&ip < 0,05.

ROC Curve ROC Curve

D6 nhay

T T 00 T

; T
T T T
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1-D4 dac hiéu 1-D0 dac hiéu

Biéu d6 3. Puong cong ROC trong tién lwong tir vong ctia LAR trén BN SNK
tai thoi diém TO va T1.
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BAN LUAN

1. Pac diém tudi, gidi tinh, bénh ly
nén va dworng vao nhiém Khuan

DPac diém chung ctia 50 BN SNK trong
nghién ctru phtt hop véi dic diém dich té
dién hinh: Tuéi trung binh cao (69,7 *
15,4; 68% BN = 65 tudi), nam gi¢i chiém
64%, 90% BN c6 = 1 bénh ly nén man
tinh va ngudén nhiém hé hip chiém wu
thé (68%), theo sau tiéu hoa (16%), tiét
niéu (6%) va khac (10%). Ty 1é tir vong
(52%) véi diém SOFA tai thoi diém TO
cao hon & nhém ti vong (13,6 + 4,8 so
véi 10,4 + 3,2) nhidn manh yéu t6 tudi
cao, dong mic va dudng vao nhiém
khuan tir phdi 1a cac nguy co cao dan dén
tinh trang ning & BN. Két qua twong
dong véi nghién ctru cua Vi Dinh Pha va
CS (2024) tai Bénh vién Nhiét d&i Trung
wong cho thay tudi trung binh la 55
15,6, BN nam chiém 71,4% va vi khuan
Gram 4m la ngudn nhiém & 98 ca SNK [7].

Nghién ctru cua Rhodes va CS (2022)
tir co' s& dit liéu nhiém khu4n huyét (n =
15.000) ghi nhén tudi trung binh 1a 68,5,
nam gi¢i chiém 59%, bénh dong mic la
85% va nguon hé hap la 62%, voi t
vong 45% - thdp hon nghién ctu cda
chiing t6i do quy mo 16 va hoi sirc chudn
hoa [2].

2. Bién d6i LAR & nhoém BN sdng va
tir vong tai cac thoi diém nghién ciru

Két qua nghién ctu ctia chdng t6i &

bang 2 cho thiy LAR & nhém BN tir vong

68

luén cao hon dang ké so véi nhom séng
tai tat ca cac thoi diém nghién ctru tir TO
- T3 (p < 0,05), v&i xu hwdng gidm dan
theo thoi gian & ca hai nhém nhwng mirc
dd cao hon kéo dai & nhém ti vong. biéu
nay phan anh tinh trang SNK nang hon,
lién quan dén rdiloan chuyén hoalactate
va gidm téng hop albumin, do d6 LAR
dwoc ghi nhin 1a chi s6 du bao tién
lwong hitu ich trong SNK, phan anh sw
két hop gitra ting san xuat lactate do
thiéu oxy mé va giam néng do albumin
do ro ri thanh mach cung suy gan. Trong
nghién clru nay, gia tri LAR trung binh &
nhém t& vong cao hon dang ké so véi
nhém song (tai TO: 2,121 (1,296 -
3,208) so v&i 1,189 (0,61 - 2,084); p =
0,045; T1: 1,299 (0,964 - 2,251) so v&i
0,71 (0,488 -1,888); p<0,001; T2: 0,985
(0,885-1,603)s0véi0,903 (0,6 -1,105);
p=0,028va T3: 1,005 (0,859 - 2,351) so
v6i 0,724 (0,494 - 1,073); p = 0,018). Sw
khac biét nay nhan manh vai tro cia LAR
nhu mot chi diu sinh hoc dong, theo doi
dap trng diéu tri va nguy co tlr vong cao
hon & BN c6 mirc LAR duy tri > 1,0 ngay
ca sau can thiép ban dau.

So sanh véi cac nghién ctu trong
nwéc, két qua nay twong dong véi
nghién ctru Nguyén Thi Thu Hwong va CS
(2022) tai Bénh vién Bach Mai, noi c6 ty
1é¢ LAR > 1,5 & thoi diém TO dw bao t
vong véi AUC= 0,78 (95%CI: 0,72 - 0,84;
p < 0,001) trén 120 BN SNK [8]. Nhitng
phat hién nay ciing c6 tinh kha dung LAR
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trong béi canh tai Viét Nam, noi c6
nguon lwc han ché doi hoi cac chi sé don
gian tlr xét nghiém co ban.

So sanh véi cac nghién clru qudc té,
két qua nay pht hop véi nghién ctru cua
Liu va CS (2021) tai Trung Quéc, véi LAR
> 2,0 & ngay dau lién quan dén ty 1é ti&
vong 28 ngay cao gap 3,2 lan (OR = 3,21;
95%Cl: 2,14 - 4,82; p < 0,001) trong
phan tich 850 BN SNK [3]. S so sanh
nay nhian manh nhu ciu nghién ctiru da
trung tdm dé€ xac dinh nguwdong LAR tdi
wu theo quin thé. Ngoai ra, trong nghién
clru cda chdng toi, s6 lwgng BN gidm tur
50 tai thoi diém TO/T1 xubéng con 19 tai
thoi diém T4 chid yéu do thiéu div liéu xét
nghiém & cac thoi diém mudn, thwong
gap trong thuwc hanh lam sang (tr vong
sém, cai thién nén gidm chi dinh xét
nghiém hodc chuyén khoa). Piéu nay cé
thé gay sai léch chon mau va lam gidm
strc manh théng ké, anh hwéng dén do
tin ciy va tinh khai quat cia két qua. Vi
vay, cac phan tich tai T4 can duoc dién
gidi than trong hon trong cac nghién ctru
v&i c& mau 1on hon, va dir liéu theo doi
day du hon 1a cin thiét dé xac nhan thém
cac két qua nay.

3. Mdi lién quan giita LAR huyét
thanh véi mirc dd nang ciia BN SNK

Két qua nghién ctru cho thiy LAR tai
TO cé twong quan thuan trung binh véi
thang diém SOFA (r = 0,369; p < 0,01),
chirng t6 LAR phan &nh mirc d0 ndng cua

SNK twong tw cac chi s6 1am sang da co
quan (Biéu d6 2). biéu nay dong thoi
chirng minh m&c réi loan chuyén hoa
(lactate cao) két hop v&i suy gidm tong
hop protein (albumin thdp) song hanh
cung véi ton thwong da co quan. Mirc r
trung binh cho thay LAR khong thay thé
hoan toan SOFA nhwng tang cwong gia
tri dw bao khi két hgp, dac biét & giai
doan cdp ctru noi SOFA doi hdi dir liéu
phtrc tap hon.

Két qua twong dong véi nghién ciru
ctia Pham Ping Hai va Nguyén Cao Vinh
(2025) tai Bénh vién Trung wong Quan
doi 108, bao cao AUC cuaa LAR = 0,61
(diém cat: 0,11; do nhay 66%, dd dic
hiéu 56%, p < 0,01) trén 163 BN SNK [9].
Nghién ctru ctia Patel va CS (2023) tai Anh
chi dat r = 0,285 (p = 0,023), thiap hon
nghién ctru chiing ti, c6 thé do ddi twong
chu yéu SNK nhe va héi strc sém [4].

Veé gia tri tién lwong tir vong, két qua
cho thdy LAR c6 gia tri AUC ttr 0,665 -
0,848 qua cac thoi diém TO - T3, vdi Se
cao (46,7 - 100%) nhwng Sp thap (53,6 -
58,6%), khang dinh kha ning sang loc
tét cac trwong hop ti vong tiém an
nhung han ché trong loai trir 4m tinh gia
(Bdng 3).

Phan tich ROC xac nhan LAR 14 chi d4u
sinh hoc dw bao tir vong 7 ngay hiéu qua
trong SNK, véi AUC dao dong tir kha tot
dén tét: 0,665 (95%CI: 0,512 - 0,818) tai
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thoi diém TO (diém cat: 0,557; Se:
92,3%, Sp: 58,3%; p = 0,045), 0,816
(0,691 - 0,941) tai T1 (0,799; Se: 84,6%,
Sp: 57,8%; p = 0,001), 0,715 (0,548 -
0,883) tai T2 (1,179; Se: 46,7%, Sp:
53,6%; p = 0,028) va 0,848 (0,687 -
0,995) tai T3 (0,809; Se: 100%, Sp:
58,6%; p = 0,018). Se cao nhwng Sp thap
nhin manh vai tro sang loc sém, dac biét
tai thoi diém TO va T1, LAR giup phat
hién kip thoi BN nguy co cao dé can
thiép tich cwc, mic du dé dan dén qua tai
diéu tri do dwong tinh gia.

So sanh véi cac nghién clru trong
nuwdc, két qua twong dong véi nghién
cru cia Nguyén Viét Phwong va CS
(2025) trén 81 BN nhiém khuin huyét
b4o cdo AUC cua LAR = 0,71 (diém cat:
2,2; do nhay: 73,7%, do dac hiéu: 71% p
< 0,001) va cao hon AUC cua lactate va
albumin don thuén [10]. Nghién ctru cia
Zhang va CS (2022) tai My dat AUC cua
LAR tai TO = 0,791 (95%CI: 0,749 -
0,833; diém cat: 1,02; Se: 79,4%, Sp:
64,2%; p < 0,001) trong nghién cttu
thuan tap trén 1.200 BN SNK tir MIMIC-
IV, cao hon khéng dang ké so véi TO cua
ching t6i nhwng twong dwong giai doan
T1 - T3 nho phac d6 hoéi strc chuin hoa
[5]. Nguorc lai, Hernan va CS (2024) tai
chau Au bao cdo AUC gidm manh tai thoi
diém T2 (0,692; Se: 52,3%, Sp: 18,7%),
thdp hon nghién ctu cta chung toi
(0,715), c6 thé do khac biét dan s6 va
thoi gian theo ddi ngan hon [6]. Sw so
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sanh nay nhin manh tiém nidng Gng
dung LAR & moi trwong tai nguyén han
ché nhu Viét Nam, Tuy nhién, nghién ctru
cta chung tdi con mdt s6 han ché nhw c&
mau con nhé va dwoc thuc hién tai mot
trung tam nén tinh khai quat chwa cao. Vi
vay, can thém cac nghién ctru véi quy mo
lén hon va day dd hon dé khang dinh gia
tri ctia chi sé nay.

KET LUAN

Nghién ctru cho thay LAR c6 xu hwéng
gidm dan qua tirng thoi diém nghién ctru
¢ ca hai nhom BN, trong d6 nhém tir
vong c6 LAR cao hon cé y nghia thong ké
tr thoi diém TO - T3. Pong thoi LAR c¢é
mdi twong quan thuin véi SOFA va cé y
nghia trong tién lwgng két cuc tir vong &
BN SNK.
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