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1,52 mm & nam, 7,18 £ 1,46 mm & nir) va nho
nhat & mirc cao (5,68 = 1,38 mm & nam, 5,29 %
1,34 mm & nif). Két qua nay la cd sd tham chi€u
xac dinh vi tri dat implant chdn budm an toan
trén bénh nhan mat rang toan ham ngudi Viét.
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MOI TWONG QUAN GITPA TY LE CHENH LECH NONG PO CO: TINH MACH
TRUNG TAM VA PONG MACH/ CHENH LECH NONG PO 0. PONG MACH
VA TINH MACH TRUNG TAM VOT CAC CHi SO THEO DOI
THUONG QUI POI VO BENH NHI SOC NHIEM KHUAN

TOM TAT
Muc tiéu: Ty Ié chénh léch CO2 tinh mach trung
tdm va déng mach (Cv-aCO2) trén chénh léch O2

dong mach va tinh mach trung tam (Da-vO2) la chi s

danh gia su’ can bang gilta cung cap va tiéu thu oxy,
gilp phat hién sém tinh trang thi€u oxy mé. Song
hanh cUng ty 1&é Cv-aC0O,/Da-vO,, cac chi s6 nhip tim,
huye’t ap dong mach trung binh, ScvO;, lactat... dong
vai tro quan trong trong viéc theo dai va diu tri sOc
nhiém khuan G tré em. Muc tiéu cua nghién clru xac
dinh m&i tugng quan gitfa ty 1€ chénh léch CO2 tinh
mach trung tam va d@ng mach (Cv-aCOz2) trén chénh
léch O2 dong mach va tinh mach trung tam (Da-vO2)
VGi cac chi s theo doi thucng qui trong diéu tri bénh
nhi s6c nhiém khuan. Doi tuong va phuadng phap
nghién ciru: Nghién clru mé t3, tién clu, cac bénh
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nhi, tudi tor 1 thang den 16 tudi, dugc chan doan s6c
nhiém khuan s€ 1ay vao ngh|en clu. Cac chi s6 Cv-
aCO, va Da-vO,, HA trung binh, nhip tim, lactat,
Scv02, ApCOz (mmHg), pH dugc gh| nhan tai cac thdl
diém TO (b4t dau diéu tri soc), T6 (sau 6 giS didu tri
s6c), T12 (sau 12 gid diéu tri soc), T24 (sau 24 giJ
diéu tri soc) Cv-aCOy, Da-vO,, ApCO; va lactate dugc
thu thap va tinh todn dua trén khi mau tinh mach
trung tam va mau dong mach, chi s§ ScvO2 dudc thu
thap dua trén khi mau tinh mach trung tdm. Khi mau
dugc lam bdi may khi mau GEM 3500. Két qua
nghlen clru: Trong nghién clfu cla chilng t6i tai cac
thai diém T0, T12, T24 khdng cé sy khac biét vé nhip
tim, huyét ap trung binh, lactat va ScvO; gilta 2 nhdm
Cv-aCOZ/Da-vOZ <1,0 Va Cv-aC0O,/Da-v0,>1,0 (p
>0,05). ApCO; cé su khac biét gilta 2 nhém Cv-
aC0,/Da-v0O; £1,0 va Cv-aCO,/Da-v0>>1,0 (p <0,05).
MGi tuong quan gilra ty 1€ Cv-aCO,/Da-vO, déng bién
vGi nhip tim, lactat tai TO (r = 0,02, p=0,85var =
0,03, p=0,82), T6 (r = 0.01, p= 0,93 var = 0,04, p
= 0,75), T24 (r= 0,18, p= 0,11 va r = 0,02, p =
0,86), va tuong quan nghich bién ddi vGi huyét ap
trung binh, ScvO; tai TO (r = 0,05, p= 0,67 va r =
0,02,p=0,84), T6 (r=0,34,p=0,76var=10,22, p
= 0,05). T24 (r = 0,03, p=0,82var = 0,05 p =
0,69). Két luan: Ty lé Cv-aCO2/Da-vO2 c6 xu thé
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tuong quan dong bién véi nhip tim va lactat, tuang
quan nghich bién vd| ScvO; va huyet ap trung blnh

Ta khoda: sbc nhiém khuén, lactat, ScvO2, Cv-
aCO2, Da-vO2, ty 1€ Cv-aC0O2/Da- vOz

SUMMARY
CORRELATION OF CENTRAL VENOUS-TO-
ARTERIAL CO2 DIFFERENCE/ARTERIAL-
TO-CENTRAL VENOUS Oz DIFFERENCE
RATIO WITH ROUTINE MONITORING

PARAMETERS IN PEDIATRIC SEPTIC SHOCK

Objective: The central venous-to-arterial CO:2
difference (Cv-aCO2) to central venous-to-arterial O2
difference (Da-vO2) ratio indicates the balance
between oxygen supply and demand, helping in the
early detection of tissue hypoxia. Along with the Cv-
aC02/Da-vO2 ratio, other parameters such as heart
rate, mean arterial pressure, ScvO2, lactate, etc., play
an essential role in monitoring and treating septic
shock in children. This study aims to determine the
correlation between the Cv-aCO2/Da-vO: ratio and
routine monitoring parameters in managing pediatric
septic shock. Methods: A prospective descriptive
study was conducted on pediatric patients aged from
1 month to 16 years diagnosed with septic shock. Cv-
aC0O2, Da-vO2, mean arterial pressure, heart rate,
lactate, ScvO2, ApCO2 (mmHg), and pH were
recorded at the following time points: TO (start of
shock treatment), T6 (6 hours after treatment), T12
(12 hours after treatment), and T24 (24 hours after
treatment). Cv-aCO2, Da-vO2, ApCO2, and lactate
were calculated from central venous and arterial blood
gases, while ScvO2 was derived from central venous
blood gas analysis. Blood gas measurements were
performed using the GEM 3500 analyzer. Results: In
this study, no significant differences were observed in
heart rate, mean arterial pressure, lactate, and ScvO:2
between the Cv-aCO2/Da-vO2 < 1.0 and Cv-aCO2/Da-
vO2 > 1.0 groups at TO, T12, and T24 (p > 0.05).
However, ApCO2 showed significant differences
between the two groups (p < 0.05). The Cv-aCO2/Da-
vO2 ratio was positively correlated with heart rate and
lactate at TO (r = 0.02, p = 0.85and r = 0.03, p =
0.82), T6 (r =0.01, p=0.93 and r = 0.04, p = 0.75),
and T24 (r = 0.18, p = 0.11 and r = 0.02, p = 0.86),
and negatively correlated with mean arterial pressure
and ScvO2 at TO (r = 0.05, p=0.67andr = 0.02, p =
0.84), T6 (r = 0.34, p=0.76 and r = 0.22, p = 0.05),
and T24 (r = 0.03, p = 0.82 and r = 0.05, p = 0.69).
Conclusion: The Cv-aCOz/Da-vO2 ratio tends to
positively correlate with heart rate and lactate and
negatively correlate with ScvO2 and mean arterial
pressure. Keywords: septic shock, lactate, ScvO,, Cv-
aC0:z, Da-vOz, ty |é Cv-aCO2/Da-vO2

I. DAT VAN DE

S6c nhiém khuan 13 tinh trang mat can béng
gitra cung cap va tiéu thy XY, dan dén thiéu oxy
t6 chirc, suy da cd quan va ty 1& t& vong cao.
Trong diéu kién binh thuGng, ty I€ qua trinh tiéu
thu oxy luon thdp hon qua trinh cung cdp oxy,
nén ty so gilra tiéu thu oxy va cung cap oxy luén
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nhé hon 1, va ngudc lai khi thi€u oxy t& chirc, ty
|é gilra tiéu thu oxy va cung cap oxy sé I6n hon
11, Do vay ty sO giCra tiéu thu oxy va cung cap
oxy la mdt chi s6 quan trong trong tién lugng
bénh nhan sGc nhiém khudn va ty & Cv-
aCOz/Da -vO2 dugc xem la mot chi s phan anh
qué trinh chuyén hoéa ky khi ¢ mic do té€ bao.
Han nifa do thiéu oxy to chirc dan tdi tang tach
oxy, tdng chuyén hda yém khi, do dd cac chi s
dd bdo hoa oxy tinh mach trung tam (ScvO2),
lactate mau, pH thudng dugc si dung dé€ danh
gid ddp Ung diéu tri soc nhiém khudn & tré
em'23, Tuy nhién, moi tuong quan gitfa chi s6
nay khong phai It’Jc nao ciing tugng quan chat
ch& khi tinh trang bénh nhan nang, ddc biét
trong cac giai doan hoi siic séc nhiém khudn &
tré em. Hién nay chua co nghién clru nao thuc
hién danh gia moai tuong quan cla ty Ié Cv-
aC02/Da-vO2 vdi cac chi s6 theo ddi thudng qU|
& bénh nhi s6c nhiém khuan. Do dé, nghién cdu
nay dugc thuc hién dé xac dinh mdi tuong quan
gitra ty 1&é chénh léch CO2 tinh mach trung tam
va dong mach (Cv-aCO2) trén chénh léch O2
dc")ng mach va tinh mach trungtém (Da-vO2) vGi
cac chi s6 nhip tim, huyét ap trung binh, lactat,
ScvO: trong diéu tri bénh nhi s6c nhiém khuan.

1. DOl TUQONG VA PHU'ONG PHAP NGHIEN CU'U

2.1. Paoi tugng nghién clru. Tat ca bénh
nhan tudi tir 01 thang — 16 tudi chan doan xac
dinh s6c nhiém khuan, dugc dit catheter tinh
mach trung tdm va catheter dong mach xam
nhap va diéu tri theo phac d6 cia SSC — 20203
tai khoa Diéu tri tich cuc NOi - Bénh vién Nhi
Trung uang, trong thdgi gian tir ngay 01/10/2020
dén 30/9/2021.

2.2. Phudong phap nghién ciru. Nghién
clru mo ta, tién clu, cac chi s6 Cv-aCOzva Da-
vO2, HA trung binh, nhip tim, lactat, ScvO.,
ApCO2 (mmHg), pH dugc ghi nhan tai cac thdi
diém TO (b3t dau diéu tri sdc), T6 (sau 6 gid
diéu tri s6c), T12 (sau 12 giG diéu tri s6c), T24
(sau 24 gid diéu tri soc). Cv-aCO2, Da-vO2, ApCO2
va lactatdugc thu thap va tinh toan dua trén khi
mau tinh mach trung tdm va mau déng mach,
chi s6 ScvO; dudc thu thap dua trén khi mau
tinh mach trung tdm. Khi mau dugc lam bdi may
khi mau GEM 3500.

2.3. Xt ly so liéu. SIr dung phan mém
SPSS phién ban 26.0 dé phan tich théng ké: Bién
sO rdi, tinh ty 1€ phan tram; bién lién tuc trinh
bay theo trung binh, dd léch chuén, trung vi,
bach phan vi. Tién hanh so sanh cac bién bang
cac test khac nhau tly thudc vao bién chuén hay
khdng chudn va kiém dinh tudng quan.
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Il. KET QUA NGHIEN cU'U

3.1. Déc diém cua cac chi s theo déi diéu tri s6c
Bang 3.1: Pac diém cua cdc chi sé 'tai cac thoi diém T0, T6, T12, T24

o T 0 T 6 T 12 T 24
Ket qua X£SD X£SD XSD XZSD
bH 729 £ 0,16 726 + 0,19 728+ 0,16 | 734 0,11
ApCO (mmHg) 10,3 6, 10,4 9,5 9,1£53 8,660
Cv-aC0,/Da-vOz 23%272 27 %272 106 1,1 186 % 1,5
Lactat (mmol/l) 2.75 £ 2,0 25318 183 % 1.7 171 1.3
SovO: (%) 61,6 £ 17,2 615%17,0 60,8 + 15,5 60 £ 13.1
Nhip tim (1an/phtt) 162,5 £ 255 | 161,1 23,4 | 1501 23,8 | 157,4 £ 23,4
HATB (mmHg) 624 % 163 63,2 £ 155 628144 | 63,0 14,0

Nhan xét: cac chi s6 pH, lactat, ScvO; va Cv-aCOz/Da-vO2 cd xu thé cai thién trong qua trinh

diéu tri.

3.2. Ngudng Cv-aC0O2/Da-vO: =1 va cac chi s6 theo dbi diéu tri séc nhiém khuan
Bang 3.2: Ngudng Cv-aC0z/Da-vO: = 1 va cdc chi sé tai thoi diém T0

A aa Cv-aCO:/Da-v0O2 | Cv-aCO2/Da-vO:

Cacyeu to <1,0 (n=17) >1,0 (n=64) P
PELOD, trung vi (IQR) 12 (1-31) 15,2 (1-36) 0,05°
Nhip tim (Ian/phut) (TB+SD) 156,7 + 25,8 164 + 25,3 0,29°
Huyét ap dong mach trung binh (mmHg) (TB+SD) 67,2 + 18,5 61,8 + 15,7 0,23°
pH (TB%SD) 7,38 £ 0,12 7,26 % 0,15 0,005°
Lactat (mmol/l) (TB£SD) 3,4 £ 3,87 2,58 = 1,65 0,98
ScvO2 (%)(TB£SD) 62,1 £ 15,5 61,6 + 17,8 0,91°
ApCO, (mmHg) (TB+SD) 3,88+ 1,73 12,2 + 6,8 <0,01°

Chd thich: TB: trung binh, SD: dd |éch chudn, IQR: bach phan vi 25 -75, (a) Mann -

Whitneytest, (b) Ttest

Nhan xét: Co su khac biét vé pH va ApCO: gilta 2 nhdm Cv-aCO2/Da-v02< 1,0 va >1 tai thdi

diém bat dau diéu tri.

Bang 3.3: Ngudng Cv-aC0:/Da-vO: = 1 va cdc chi sé tai thoi diém T6

Cv-aC0O2/Da-vO2

Cv-aC0Oz/Da-vO2

Cacyeu to <1,0(n=19) | >1,0(n=62) | P
PELOP, trung vi (IQR) 13,26 (1-36) 14,92 (1-33) | 0,37°
Nhip tim (Ian/phut) (TB+SD) 156,9 + 21,4 162,5 * 24 0,37°
Huyét dp dong mach trung binh (mmHg) (TB£SD) 63,7 £ 17 63 £ 15,2 0,872
pH (TBSD) 7,18 £0,2 7,24 £0,2 0,67°
Lactat (mmol/l) (TB£SD) 2,49 + 3,16 255+1,89 | 0,91°
ScvO; (%)(TB£SD) 65,0+ 18,3 602 £17,8 | 0,23°
ApCO2 (mmHg) 3,89+ 1,6 12,5+ 10 <0,0012

Chu thich: TB: trung binh, SD: dd I&ch chuan, IQR: bach phan vi 25 -75, a Ttest ,
Nhéan xét: Co sy khac biét vé ApCO: giltra 2 nhdm Cv-aCOz/Da-v0.< 1,0 va >1 tai thdi diém 6

gid diéu tri.

Bang 3.4: Ngudng Cv-aC0:/Da-vO: = 1 va cdc chi sé tai thoi diém T24

Cv-aC0Oz/Da-vO2

Cv-aC0Oz/Da-vO2

Cacyeu to <1,0(n=24) | >1,0(n=57) | P

PELOD, trung vi (IQR) 13,3 (1-33) 15 (1-36) 0,3°

Nhip tim (3n/phut) (TB£SD) 149 £ 23 160,9 £ 23 | 0,039°

Huyét dp dong mach trung binh (mmHg) (TB£SD) 62,2 + 16,2 63,4 £ 13,1 0,74
pH (TB=SD) 7,38 £ 0,12 7,26 £ 0,15 | 0,005

Lactat (mmol/l) (TB£SD) 1,72 = 1,0 171+ 1,4 0,99

ScvO2 (%)(TB£SD) 71,5 £ 14,4 68,7 £ 12,6 0,28°
ApCO2 (mmHg) 43+1,5 104 £ 7,5 <0,0012

phci thich: TB: trung binh, SD: do léch
chuan, IQR: bach phén vi 25 -75, (a) Ttest

Nhan xét: Co su khac biét vé pH, nhip tim

va ApCO: gilta 2 nhdm Cv-aCO2/Dav02<1,0 va
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>1 tai thdi diém 24 gid diéu tri.

3.3. Mdi tuong quan Cv-aCO2/Da-vO: va

cac chi s6 theo dbi diéu tri s6¢c nhiém khuan
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DG thi 3.1. M6i tuong quan Cv-aC0;/Da-
vO: va nhip tim tai cdc thoi diém T0, T6,
T24

Nhan xét: Hai dai lugng Cv-aCO2/Da-vO: va
nhip tim ¢c6 méi tuong quan nghich bién tai cac
thdi diém TO, T6 va dong bién tai T24. Cac méi

tuong quan nay khdéng cé y nghia thdng ké.

vO: va Lactac tai cac thoi diém TO0, T6, T24

Nhan xét: Hai dai lugng Cv-aCO2/Da-vO; va

Lactat co6 mGi tuong quan dong bién tai cac thdi
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D0 thi 3.2. Méi tuong quan Cv-aCOz/Da-
vO: va huyét ap trung binh tai cac thoi
diém T0, T6, T24
Nhan xét: Hai dai lugng Cv-aCO2/Da-vO: va
huyét ap trung binh cé mdi tuong quan nghich
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diém TO, T6, va T24.

. e =
7 == . - =
F | e - r = 0,023
2%, - p = 0,84
- n =81

-
oo P, - = =
S

r = 0,046
p = 0,69
n =81

D0 thi 3.4: Moi tuong quan Cv-aCOz/Da-
vO: va ScvO: tai céc thoi diém T0, T6, T24
Nhan xét: Hai dai lugng Cv-aCO2/Da-vO: va
Scv02 c6 mai tuang quan nghich bién tai cac thdi

diém T6, va T24.
IV. BAN LUAN

Binh thuGng van chuyén oxy dén to chiic
(DO2) la 900 - 1100 ml/phdt, cd thé tiéu thu oxy
(VO2) la 225 - 275 ml/phat.Theo phuang trinh
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Fick,tiéu thu oxy lubn thap han qua trinh cung
cap oxy, nén ty sb gilra ti€u thu oxy va cung cap
oxy luén nhé han 1%, va ngudc lai khi thi€u oxy
t6 chic ty Ié giita tiéu thu oxy va cung cdp oxy
s€ I16n han 1. Do vay ty s0 gilra tiéu thu oxy va
cung cap oxy la mot chi s6 quan trong tronq tién
Ierng bénh nhan sdc nhiém khudn. M6t s6 tac
gia thuc hién nghién ctu lIam sang trén nhiing
bénh nhan sdc nhiém khudn nhan thdy, cung
lugng tim Q|am la yéu t6 quyét dinh chinh tronq
su bién d6i clia Cv-aCO2/Da-vO>*, bénh nhan séc
nhiém khudn c6 Cv-aCO,/Da-vO2>1 cd cung
lugng tim trung binh thdp hon dang k& khi so
sanh v8i bénh nhan c6 Cva-COy/Da-vO; <
112,Chinh vi vay, ching ta nhan thdy rang ty 1é
Cv-aC02/Da-v02, ScvO, lactat cho phép phan
anh tinh trang chuyén héa yém khi tai md2*.
Trong nghién cdu cua chdng toi, ty 1€ Cv-
aC0/Da-v0>, c6 xu thé tudng quan nghich bién
VGi nh|p tim, huyet ap trung binh va ScvO:; diéu
nay cling de hiéu, khi bénh nhan bi séc, HA ha,
co thé tdng tach oxy nén ScvO; giam, trong do
cung cap oxy giam so vGi tiéu thu oxy, nén ty
sOCv-aCO/Da-v02 tang, ngugc lai ty € nay
tuong quan dong bién véi nhip tim tai thai diém
T12, T24 va lactat, bdi vi khi nhu cau oxy tang
Ién thi nhip tim tang Ién, co thé thi€u oxy tai mo
nén xay ra chuyén héa yém khi dan dén ting
lactat. Nghién c(tu clia Huling Zang clingcho thay
Xu thé nhip tim sé& cao han va huyét ap trung
binh sé thap hon & nhdm c6 Cv-aCOz/Da-vO2>1
nhung su khac biét khdng cé y nghia thong ké>.
Gia tri ScvO2 doi véi nhom Cv-aC0Oz/Da-vO2 < 1
tai thdi diém TO, T12, T24 ludn cb xu thé& cao
han nhom Cv-aCOz/Da-vO2>1, khi so sanh vdi
nghién cfu cta Huiling Zang cling tai thdi diém
TO cho két qua ScvO2 & nhom bénh nhan co Cv-
aC0/Da-vO2 <1 la 78% =+ 5%, nhoém Cv-
aC0Oz/Da-vO2>1 la 75% + 5% (p = 0,038)°.
Ospina-Tascon cling nhu He thdy Cv-aCO/Da-
vO; ¢ thé dudc sir dung nhu mét chi s6 phan
anh kha nang thanh thai lactat2®, ddi véi bénh
nhan ty Ié DO / VO2 binh thugng, ndng do lactat
mau > 2 mmol/l c6 mic Cv-aCOz/Da-vO: >1,
khiCv-aCO2/Da-vO2 <1 va nong do lactat giam,
cO su cai thién vé chi s6 huyét dong va diém
SOFA giam dang k& so vdi bénh nhan cd Cv-
aC02/Da-v02>12. Huiling Zang va cong su cling
nhan thdy nhitng bénh nhan cd Cv-aCOz/Da-vO:
< 1 trong 6 gi§ va 24 gid diéu tri cd su thanh
thai lactat va giam di€ém SOFA nhiéu hon so V4i
nhirng ngudi bénh c6 Cv-aCO:/DavO:>1°. Bén
canh d6 viéc cad Cv-aCOz/Da-vO: va lactat dan

tréd vé gia tri binh thu’dng dudng nhu 1a mot yé’u
t6 tién ILIdnq tot hon vé két qua diéu tri soc
nhiém khuan so véi su thay d6i ScvO2, lactat va
Cv-aC0Oz/Da-vO; don doc va nhitng bénh nhan
dat dugdc ca hai muc tiéu cd tiéng lugng tot
han’:8,

V. KET LUAN

Ty |é Cv-aCO2/Da-vO2 c6 xu thé tugng quan
dong bién vd&i nhip tim va lactat, tugng quan
nghich bi€n véi ScvO2 va huyét ap trung binh.
Can nghién cru da trung tdm vé&i c@ mau Ién
haon dé khang dinh mdi tuong quan nay
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