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TOM TAT
Dt vin dé: P bio hoa oxy mé la chi s6 khong xdam lan cé thé hé tro danh gid twdi mdu
mé ¢ bénh nhi séc nhiém khudan. Muc tiéu nghién civu: M6 ta ddc diém lam sang, cdn lam sang va
két qua diéu tri; xdc dinh twong quan ciia dé bdo hoa oxy mé véi MAP, shock index, CRT, lactate
va BE tai T0, T6 va T24. Poi twong va phwong phdp nghién citu: Nghién ciru mé ta theo déi doc
trén 37 bénh nhi séc nhiém khudn diéu tri tai Bénh vién Nhi d&ng thanh ph5 Can Tho giai dogn
2024-2025. Hé s6 twong quan Spearman dwoc sir dung dé danh gid moi twong quan giita dg bdo
hoa oxy mé va cdc chi s6 khao sat. Két qud: Tudi trung vi la 22,0 thang (IQR: 7,5-64,5); tré nam
chiém 73,0%. Céc biéu hién thuong gap gém 56t 97,3%, thé nhanh hodc kho tho 81,1% va réi loan
tri giac 78,4%. Tai T0, pH la 7,37 [7,26—7,44], BE —10,80 [—15,05 dén —3,25] mmol/L va lactate
4,03 [2,99-6,83] mmol/L. Ty I¢ tir vong la 40,5% (15/37). B bdo hoa oxy mé twong quan nghich
voi shock index tai T6 (r = —0,357; p = 0,030) va T24 (r = —0,395,; p = 0,019). Tai T24, d6 bdo hoa
oxy mo twong quan nghich voi lactate (r = —0,439; p = 0,007). Khong ghi nhan twong quan co y
nghia giita dg bdo hoa oxy mé véi MAP, CRT va BE. Két lu@n: Pé bio hoa oxy mé cao hon lién
quan véi shock index thap hon sau 6-24 gio va lactate thap hon tai 24 gic. Pé bdo hoa oxy mé c6
thé la chi s6 khéng xdm lan b6 sung trong theo doi huyét ddng va oxy héa mé & tré soc nhiém khudn.

Tir khéa: Soc nhiém khudn, do bdo hoa oxy mo, lactate, shock index, tré em.

ABSTRACT

CORRELATION OF TISSUE OXYGEN SATURATION (StO:) WITH
HEMODYNAMIC PARAMETERS AND LACTATE IN CHILDREN WITH
SEPTIC SHOCK AT CAN THO CHILDREN’S HOSPITAL, IN 2024-2025

Tran Minh Thanh', Bui Quang Nghia?, Vo Van Thi**
1. Can Tho Children's Hospital
2. Can Tho University of Medicine and Pharmacy

Background: Tissue oxygen saturation (StQ:) is a noninvasive parameter that may support
the assessment of tissue perfusion in children with septic shock. Objectives: To describe the clinical
characteristics, laboratory findings, and treatment outcomes of pediatric septic shock, and to
determine the correlations of StO: with mean arterial pressure (MAP), shock index, capillary refill
time (CRT), lactate, and base excess (BE) at baseline (T0), 6 hours (T6), and 24 hours (T24).
Materials and methods: This longitudinal descriptive study included 37 children with septic shock
treated at Can Tho Children’s Hospital from 2024 to 2025. Spearman’s correlation analysis was
used to assess the associations between StO: and the study variables at each time point. Results:
The median age was 22.0 months (IQR, 7.5—64.5), and 73.0% were male. The most common clinical
manifestations were fever (97.3%), tachypnea or dyspnea (81.1%), and altered consciousness
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(78.4%). At TO, the median pH was 7.37 (IQR, 7.26—7.44), BE was —10.80 mmol/L (IQR, —15.05 to
—3.25), and lactate was 4.03 mmol/L (IQR, 2.99—6.83). The in-hospital mortality rate was 40.5%
(15/37). StO:2 was inversely correlated with shock index at T6 (r = —0.357; p = 0.030) and T24 (r =
—0.395; p = 0.019). At T24, StO: was moderately inversely correlated with lactate (r = —0.439; p
= 0.007). No significant correlations were observed between StO: and MAP, CRT, or BE at the
assessed time points. Conclusions: Higher StO: was associated with a lower shock index at 6 and
24 hours and with lower lactate at 24 hours. StO: may serve as a useful noninvasive adjunct for
monitoring hemodynamic status and tissue oxygenation in children with septic shock.
Keywords: Septic shock, tissue oxygen saturation, StO., lactate, shock index, children.

I. DAT VAN PE

Séc nhidém khuan & tré em van 1a thach thirc 16n tai hdi strc nhi do ty 1¢ tir vong dang
ké va dién tién nhanh. Phan tich gdp toan cau cho thay ty 1¢ tr vong ctia séc nhiém khuan
nang & tré van & mic cao va khac biét giita cac boi canh chdm séc, nhan manh nhu cau theo
ddi dap Gmg hoi strc mot cach sat va hiéu qua [1]. Huéng dan Surviving Sepsis Campaign
khuyén cao hoi sirc som va danh gia tuéi mau mo, tuy nhién cac chi s6 huyét dong dai tuan
hoan nhu huyét 4p/MAP c6 thé khong phan anh ddy dii tinh trang tudi mau vi tudn hoan
trong nhiém khuan ning [2]. Cac bat thuong vi tuan hoan dwoc ghi nhan c6 lién quan dén
murc d6 ning va tién lugng & bénh nhan nhiém khuan huyét/ soc nhidm khuan [3].

Do bdo hoa oxy mo (StO:) do bang quang pho can hong ngoai (NIRS) 1a chi 5O
khong xam 14n, c6 thé theo ddi lién tuc, phan anh céan bang cung—cau oxy ¢ mo ngoai bién.
Tdng quan hé thong va phan tich gop cho thay cac chi s0 NIRS/StO: (tinh va dong) co lién
quan véi tir vong & bénh nhan nhiém khuan [4]. Tuy nhién, bang chimg & tré em va dit lidu
tai Viét Nam con han ché. Vi vay, nghién ctru nay dugc thuc hién nhim mo ta dic diém lam
sang, can 1am sang va két cuc & tré sdc nhiém khudn; dong thoi danh gia twong quan cia
StO: v&i cac chi s6 huyét dong/tudi mau (MAP, shock index, CRT), lactate va BE tai cac
thoi diém TO, T6 va T24.

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciu

Dit liéu duoc thu thap tir hd so bénh an két hgp phong vin ngudi chiam soc ctia bénh
nhi sé¢ nhiém khuén diéu tri ndi tr tai Bénh vién Nhi déng thanh phé Can Tho, trong giai
doan 2024-2025. Bénh nhi dugc theo doi va ghi nhan céc chi s tai 3 thoi diém: TO (0 gi0),
T6 (6 gi0) va T24 (24 gio) ké tur thoi diém xac dinh soc/nhap hdi strc.

- Tiéu chuédn chon miu: Tré duoc chan doan sdc nhiém khuan theo tiéu chuan ap
dung tai don vi (Phoenix 2024 hodc phac dd bénh vién), co day du dir liéu theo doi StO-,
cac chi sb huyét dong/tuéi mau (HR, HA, MAP, shock index, CRT, SpO:, GCS) va khi
méu-lactate (pH, BE, lactate) tai cac thoi diém TO-T6-T24. Nguoi cham séc ddng ¥ tham
gia nghién cuu.

- Tiéu chuén loai trir

+ Bénh nhi c¢6 bénh nén cé thé anh huong dang ké dén do StO: hodc tinh trang oxy
hdéa md ngoai bién (vi du: tim bam sinh tim, metHb, bénh mach méau ngoai bién nang);

+ Khong do dugc StO: tai vi tri do (vi du: tdn thuong tai chd, bang ¢b dinh, tin hiéu
khong on dinh);

+ Hd so thiéu dit liéu quan trong tai cac thoi diém khao sat.
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2.2. Phwong phap nghién ciru

- Thiét ké nghién ctru: Nghién ciru mé ta theo ddi doc ¢6 phan tich theo thoi diém
TO-T6-T24.

- C& miu: Chon mau toan bo cac truong hop thoa tiéu chuan trong thoi gian nghién
ctru. Thuc té, thu thap dugc 37 bénh nhi va dua vao phan tich.

- Phuong phap chon miu: Chon mau thuén tién.

- N¢i dung nghién ciru: Cac dic diém chung gdm tudi va giéi. Cac biéu hién lam
sang khi nhap vién gém s6t, thé nhanh hodc kho thé, rdi loan tri giac va co giat. Cac xét
nghiém tai TO gém pH, BE, lactate, bach cau, Het, creatinin, PT va APTT. StO., MAP,
shock index, CRT, lactate va BE dugc ghi nhan tai TO, T6 va T24. Két qua diéu tri duoc
phan loai song hodc tir vong ndi vién.

- Qua trinh nghién ctru: Bénh nhi d4p tng tiéu chuan chon miu duoc giai thich
nghién ctru va ngudi chim séc ky phiéu chip thuan tham gia. Dit liéu 1am sang, can 1am sang,
can thi€p va két cuc duoc thu thap tur hd so bénh an va phong van nguoi cham séc. Cac chi )
StO:, huyét dong/twdi mau va khi mau—lactate dugc ghi nhan theo cac mbe TO-T6-T24.

- Phuong phap xir ly sé liéu: Thyc hién bang phan mém théng ké (SPSS/R). Cac
bién dinh tinh dwoc mo ta bang tin s6 (n) va ty 1€ (%). Cac bién dinh lugng dugc mé ta bang
trung vi va khoang tir vi (IQR) khi phan phéi khong chuan Tuong quan Spearman dugc su
dung dé danh gia mdi lién quan gitra StO: voi cac chi sé huyét dong/tuéi mau (MAP, shock
index, CRT) va cac chi sb chuyén hoa (lactate, BE) tai timg thoi diém, v6i mirc y nghia
thong ké p < 0,05.

- Pao dirc trong nghién ciru: Nghién ctru duge Hoi dong Dao dirc trong nghién ctru
y sinh hoc cua Truong Pai hoc Y Dugc Can Tho chép thuan theo sd phiéu 25.440.HV/PCT-
HDDD ngay 30/6/2025. Moi thong tin ¢4 nhan dugc bdo mat tuyét ddi va chi st dung cho
nghién ciru. Cac s6 liéu thu thap dam bao trung thuc, chinh xac va khach quan. Sy tham gia
1a tu nguyén va cé thé tir chdi bat ky luc nao ma khong anh hudng dén quyén loi diéu tri.

III. KET QUA NGHIEN CUU

3.1. Pic diém chung
Bang 1. Dic diém chung

Bién s6 S luong (n = 37)
Tuoi (thang, trung vi) (IQR) 22,0 (7,5-64,5)
Nam n (%) 27 (73,0%)

, Nh@n xét: Tudi trung vi cia nhém nghién ctru 1a 22,0 thang (IQR 7,5-64,5). Tré nam
chiém da so vai 73,0%.

3.2. Pic diém 1am sang, cin 1Am sang va két cuc diéu tri
Béng 2. Dic diém 1am sang, can 1am sang

Bién s6 S6 luong (n = 37)
A. Dic diém 1am sang khi nhap vién, n
(%)
St 36 (97.3)
Thé nhanh, kho tho 30 (81,1)
Rdi loan tri gidc 29 (78,4)
Co giat 14 (37,8)

B. Can lam sang, trung vi [IQR]
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Bién s6 S luong (n = 37)
pH 7,37 [7,26-7,44]
BE (mmol/L) —10,80 [—15,05—3,25]
Lactate (mmol/L) 4,03 [2,99-6,83]
Bach cau (t& bao/mm?®) 8.960 [7.640—13.772,5]
Het (%) 34,55 [32,05-38,53]
Creatinin (umol/L) 50,80 [33,10-75,70]
PT (gidy) 14,10 [12,00-16,70]
APTT (gidy) 39,90 [35,10-48,70]

Nhan xét: Cac biéu hién thuong gip nhét khi nhap vién 1a sdt (97,3%), tho nhanh
hodc kho thé (81,1%) va ri loan tri giac (78,4%). Tai TO, lactate taing 4,03 mmol/L, BE am
—10,80 mmol/L va HCOs~ giam, phan anh tinh trang giam tudi mau mo va toan chuyén hoa
0 bénh nhi s6¢ nhiém khuan.

Tu vong: 40,5%
(n=15)

Sbng: 59,5%
(n=22)

Biéu d6 1. Két qua diéu tri
Nhan xét: Trong 37 béqh nhi sé¢ nhiém khuén, ¢ 22 truong hop séng, chiém 59,5%,
va 15 truong hop tr vong, chiém 40,5%.
3.3. Twong quan Spearman giira StO: voi MAP, shock index, CRT, lactate va BE
tai cac thoi diem khao sat

Bién twong quan véi StO2 TO, r TO, p T6, r T6, p T24, r T24,p
MAP 0,094 0,579 0,264 | 0,114 0,183 0,277
Shock index —0,092 0,655 | —0,357 | 0,030 | —0,395 0,019
CRT 0,045 0,795 | —0,230 | 0,172 0,122 0,522
Lactate —0,084 0,631 | —0,095| 0,597 | —0,439 0,007
BE -0,079 0,652 0,011 | 0,953 0,086 0,668

Nhan xét: StO: twong quan nghich c¢6 ¥ nghia théng ké véi shock index tai T6 (r =
—0,357; p=0,030) va T24 (r = —-0,395; p = 0,019), cho théy StO: cao hon di kém tinh trang
huyét dong 6n dinh hon sau diéu tri. Tai T24, StO: tuvong quan nghich mtc do vira voi
lactate (r = —0,439; p = 0,007), cho théy StO2 cao hon di kém lactate thép hon. Chua ghi
nhan tuong quan c6 y nghia giita StO: véi MAP, CRT va BE tai cac thoi diém khao sat.
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IV. BAN LUAN

4.1. Pic diém chung

Trong nghién clru cua chung t6i, tudi trung vi 1a 22,0 thang (IQR 7,5-64,5) va tré
nam chlem 73,0%. Tudi trung vi thip hon ‘nghién ciru SPROUT ctia Weiss va cong sy, trong
d6 tudi trung vi cta tré nhiém trung huyét ning tai PICU 1a 3,0 nam (IQR 0,7-11,0 nim);
ty 1¢ nam trong nghién ctru cua chiing t6i cting cao hon muc 53,3% cta SPROUT [5]. Su
khac biét ¢6 thé lién quan dén c& mau, thiét ké don trung tam va dédc diém quan thé bénh
nhi tai timg co' s¢. Phan tich gdp cua Tan va cong sy cho thdy dic diém va két qua sé¢ nhidm
khuén tré em khac nhau dang ké giita cac bbi canh cham soc [1].

4.2. Pic diém 1am sang, cin 1Am sang va két cuc diéu tri

Trong nghién ciru ctia chiing ti, cac biéu hién thuong gip khi nhap vién gom sbt
97,3%, tho nhanh hodc khé thé 81,1%, rdi loan tri gidc 78,4% va co giat 37,8%. Két qua
cho thay bénh nhi c6 biéu hién nhiém tring ning kém anh huong ho hap va than kinh, phu
hop véi cach tiép can hién nay trong nhan dién nhidm tring huyét tré em dua trén rdi loan
churc nang co quan [2], [6].

Tai TO, lactate c6 trung vi 4,03 mmol/L va BE la —10,80 mmol/L, phan anh tinh
trang ting lactate va toan chuyén hoa trong giai doan dau cia sdc. Mic du pH trung vi la
7,37, BE am rd cho thay pH don thuan c6 thé chua phan anh day di mirc d6 rdi loan chuyén
hoa. Morris va cong sy ghi nhan lactate va BE déu lién quan voi mirc d6 ning va tir vong &
bénh nhi hdi strc [7], trong khi Abdelaziz va cong su nhan manh gia tri cua dong hoc lactate
trong danh gia dap tmg diéu tri [12].

Bach cau c6 trung vi 8.960 té bao/mm?, Hct 34,55%, creatinin 50,80 umol/L, PT
14,10 gidy va APTT 39,90 gidy. Cac gia tri ndy cho thay biéu hién c4n 1am sang khong dong
nhat gilrta cac bénh nhi. De Backer va cong sy ghi nhan r6i loan vi tudn hoan trong nhiém
tring huyét co thé ton tai du cac thong sé dai tuan hoan da dugc cai thién [3], do d6 cac xét
nghiém thuong quy can dugc phdi hop voi huyét dong va chi sé tudi mau mo.

Ty 1€ tir vong ndi vién trong nghién ctru 1a 40,5%, cao hon murc tir vong chung dugc
ghi nhén trong phan tich gdp ctia Tan va cong su va nghién ctru SPROUT [1], [5]. Tai Bénh
vién Nhi dong thanh phé Can Tho, Nguyén Ngoc Rang va Pham Hitu Cong ciing da danh
gia gia tri cua pSOFA, SOFA va PRISM III trong tién doan tir vong 6 tré soc nhiém khuan
cho thiy mirc d6 suy co quan 1a noi dung quan trong trong phan tAng nguy co tai chinh quan
thé dia phuong [8]. Ty 1€ tr vong cua chiing 61 gan voi nghién ctru cia Huang va cong su
trén 304 tré sé¢ nhiém khuén, trong do tir vong noi vién sau ghép diém xu hudng 1a 44% &
ca nhém c6 va khong st dung IVIG [10]. Két qua ciing twong ddng voi nghién ctru ctia Phuc
va cong su tai Bénh vién Nhi Trung wong, ghi nhén tir vong 28 ngay 40,8% ¢ tré sdc nhidm
khuan cin CRRT; nhom sdng c6 cai thién huyét ap trung binh, VIS, pH va lactate sau diéu
tri [11].

4.3. Twong quan Spearman giira StO: véi MAP, shock index, CRT, lactate va BE
tai cac thoi diém Khao sat

Trong nghién ciru cua chung t61, StO: tuong quan nghich c6 y nghia thong ké véi
shock index tai T6 (r = —0,357; p = 0,030) va T24 (r =—0,395; p = 0,019). Két qua cho thay
StO: cao hon di kém shock index thip hon sau diéu tri, goi ¥ su cai thién dong thoi ctia oxy
hoa m6 va tinh trang huyét dong. Shock index két hop nhip tim va huyét ap tdm thu nén c6
thé phan anh mat 6n dinh tudn hoan rd hon timg thong sb riéng 1¢.
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Nguoc lai, StO: khong tuong quan ¢ ¥ nghia véi MAP tai ca ba thoi diém. Két qua
nay pht hop véi hién tuong khong twong tng giita dai tudn hoan va vi tudn hoan trong
nhiém tring huyét khi huyét ap c6 thé dugc cai thién nhung rdi loan dong mau mao mach
va oxy hoa md van con ton tai [3]. Cac nghlen ctru s dung NIRS ciing cho thay do bao hoa
oxy mé co tiém ning phan anh murc do réi loan twdi mau & tré sde nhidm khuén [13].

Tai T6, StO: c6 xu hudng tuong quan nghich véi CRT nhung chwa dat y nghia thong
ké (r=-0,230; p=0,172). CRT la chi s6 1am sang danh gia tui mau ngoai bién va da duoc
sir dung lam muc tiéu hdi sirc trong nghién ctu ANDROMEDA-SHOCK [14]. Tuy nhién,
CRT chiu anh hudng cua nhiét do da, vi tri va ky thuat do, trong khi StO2 con phu thudc vi
tri cam bién, co mach ngoai bién va thudc van mach. Nhimng khac biét nay c6 thé gop phan
giai thich viéc hai chi s6 chua c6 twong quan 3 trong nghién ciru.

Tai T24, StO: twong quan nghich murc d6 vira v6i lactate (r = —0,439; p = 0,007),
cho thay StO: cao hon di kém lactate thip hon. Két qua phu hop voi quan_ diém phdi hop
chi s6 tu6i mau ngoai bién va chi dau chuyen hoa trong danh gia dap ung hoi ste [2], [14].
Viéc tuong quan chi xuat hién tai T24 c6 thé do StO: thay d6i nhanh sau can thiép huyét
dong, trong khi lactate can thoi gian dé giam va con phu thude vao san xuat, thanh thai tai
gan, than va tdc dong cua catecholamine. Phan tich tt ANDROMEDA-SHOCK ciing cho
thdy CRT va lactate co thé thay d6i khong dong thoi, nhan manh rang cac chi dau tudi mau
can duoc dién giai phdi hop trong bbi canh 1am sang [15].

StO: khong twong quan c6 ¥ nghia v6i BE tai cac thoi diém khao sat. BE phan anh
rdi loan chuyén hoa toan than va chiu danh hudng cta nhiéu yéu té nhu lactate, chirc nang
than, bicarbonat, chloride va dich truyén, nén khong dac hi¢u cho tinh trang oxy hoa tai
vung moé dugce do.

V.KET LUAN

O 37 tré sdc nhiém khuan, ty 1¢ tir vong 14 40,5%. StO- twong quan nghich véi shock
index tai T6 va T24, dong thoi tuong quan nghich voi lactate tai T24; chwa ghi nhan tuong
quan c6 y nghia véi MAP, CRT va BE. Két qua cho thay StO: c6 tlem nang 13 chi s6 khong
xam 1an bd sung trong theo doi huyet dong va oxy hoa mo ¢ tré sdc nhiém khuin. Can
nghién ciru véi ¢& mau 16n hon dé xac nhan gia tri ing dung 1am sang cia StOs.
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