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GIA TRI TIEN LUONG CUA TY LE CHENH LECH NONG PO CO. TINH MACH
TRUNG TAM VA PONG MACH /CHENH LECHNONG PO 0, PONG MACH
VA TINH MACH TRUNG TAM O BENH NHI SOC NHIEM KHUAN

TOM TAT

Muc tiéu: Soc nhlem khun 12 tinh trang méat can
bang glLra cung cap va tiéu thu Xy, dan dén thiéu OXy
t6 chiic, suy da co quan va ty & tur ' vong cao. Phat
hién sdm tinh trang thiéu oxy md la yéu t& quan trong
trong diéu tri soc. Muc tiéu cta nghién clfu danh gia
ty & chénh Iéch CO2 tinh mach trung tam va dong
mach (Cv-aCO2) trén chénh léch Oz dong mach va
tinh mach trung tam (Da-vO2) dsi vai két qua diéu tri
bénh nhi s6c nhiém khuan. Dai tugng va phu’dng
phap nghién ciru: Nghlen Cu’u md ta, tién clu. Tat
ca tré dugc chén doan soc nhiém khuan dugc 1y vao
nghlen ctu. Cac chi s6 Cv-aCO; va Da-vO; dugc thu
thap va t|nh toan dua trén khi mau tinh mach trung
tam va mau dong mach bdi may GEM 3500 tai cac
thdi diém TO (bat dau diéu tri séc), T6 (sau 6 giG diéu
tri s6c), T12 (sau 12 gld diéu tri soc), T24 (sau 24 gld
diéu tri soc). Két qua diéu tri dugc danh gia dua vao
thai gian thd may (ngay), thoi gian ndm khoa Diéu tri
tich cuc (ngay), song va tir vong. Két qua nghlen
clru: Trong 81 benh nhan 1dy vao nghién cu’u cd
64/81 bénh nhan song (79%), thdgi gian thd may 9,1
ngay (0 - 28), thdi gian diéu tri tai khoa Diéu tri t|ch
cuc ndi 12,3 ngay (1 - 28), dlem phan tach cla ty 1é
Cv- aCOz/Da -vO2 =1 tai thdi diém b&t d&u diéu tri cho
phép phan téch gitfa 2 nhém séng va ttr vong véi ROC
0,604 (95% CI: 0,45 — 0,76), d6 nhay 76,6%, do dac
hiéu 88%. Ty I nay lién quan vdi tién lugng thdi gian
thd may va diéu tri tai khoa Diéu tri tich cuc. Két
luan: Ty Ié Cv-aCO2/Da-vO2 la mot chi s6 tiém nang
trong danh gla thai gian thé may, thd| gian diéu tri va
tién lugng tur vong & bénh nhi séc nhiém khuan.

Tur khoa: sdc nhiém khuan, Cv-aCO2, Da-vO2, ty
|é Cv-aCO2/Da-vO2
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PROGNOSTIC VALUE OF CENTRAL VENOUS
-ARTERIAL CO2 DIFFERENCE TO ARTERIAL
- CENTRAL VENOUS O2 DIFFERENCE RATIO

IN PEDIATRIC SEPTIC SHOCK

Objective: Septic shock is a condition
characterized by an imbalance between oxygen supply
and consumption, leading to tissue hypoxia, multi-
organ failure, and high mortality rates. Early
identification of tissue hypoxia is a critical factor in
treating shock. The study aims to assess the predictive
value of the central venous -arterial CO2 difference
(Cv-aCO02) to arterial - central venous O2 difference
(Da-vO2) ratio in managing pediatric patients with
septic shock. Methods: This was a prospective
descriptive study. All children diagnosed with septic
shock were included. The Cv-aCO2 and Da-vO:2 indices
were collected and calculated from central venous and
arterial blood gases using the GEM 3500 analyzer at
specific time points: TO (at the start of shock
treatment), T6 (6 hours post-treatment), T12 (12
hours post-treatment), and T24 (24 hours post-
treatment). Treatment outcomes were assessed based
on duration of mechanical ventilation (days), length of
stay in the intensive care unit (ICU) (days), and
survival or mortality. Results: Among the 81 patients
included in the study, 64 patients survived (79%),
with @ median mechanical ventilation duration of 9.1
days (range: 0-28) and a median ICU stay of 12.3
days (range: 1-28). The Cv-aCO2/Da-vO2 ratio cutoff
value of 1 at the start of treatment (T0) allowed
differentiation between the survival and mortality
groups, with an ROC of 0.604 (95% CI: 0.45-0.76),
sensitivity of 76.6%, and specificity of 88%. The Cv-
aCOz2/Da-vO2 ratio was significantly associated with
the prognosis for mechanical ventilation duration and
ICU length of stay. Conclusion: The Cv-aCO2/Da-vO2
ratio is a promising index for evaluating mechanical
ventilation duration, ICU length of stay, and mortality
prognosis in pediatric patients with septic shock.

Keywords: septic shock, Cv-aCOz2, Da-vO2, ty Ié
Cv-aCO2/Da-vO2

I. DAT VAN PE
S6c nhiém khuan 1a nguyén nhan hang dau
dan dén tr vong & tré em, ty I1& tIr vong 1&n tdi
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54%?. Nguyén nhan do sy mat can béng nghiém
trong gilra cung cdp va tiéu thu oxy, dan dén
thiéu oxy t6 chirc, chuyén hda ky khi va suy da
cd quan. Cac chi s6 sinh hoa nhu ScvO2 hay
lactat mau thudng dugc st dung dé€ danh gié
tinh trang thiéu oXy I mol 2 cling nhu tién lugng va
theo ddi diéu tri s6c nhiém khuan. Tuy nhién,
nhirng chi s6 nay khong phai Itic nao cling phan
anh chinh xac tinh trang bénh, dac biét trong cac
giai doan hoi sirc. Gan day, ty |é Cv-aCO2/Da-
vO2 dugc xem la mot chi s6 phan anh qua trinh
chuyén hda ky khi & mic do t€ bao%3. Tai Viét
Nam, chua c6 nghién clu nao thuc hién danh
gia vai tro ctia Cv-aCO2/Da-vO2 & bénh nhi séc
nhiém khuén. Do dd, nghién clru ndy tién hanh
danh gia ty 1€ chénh léch CO2 tinh mach trung
tdm va dong mach (Cv-aC032) trén chénh Iéch O2
dong mach va tinh mach trung tam gDa vO2) doi
vGi két qua diéu tri bénh nhi s6c nhiém khuan.

II. DPOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tuong nghién clru. Tat cd bénh
nhan tudi tir 01 thang - 16 tudi, chadn doan xac
dinh s6c nhiém khuan, dudc dit catheter tinh
mach trung tam va catheter dong mach xam
nhap va diéu tri theo phac d6 cta SSC — 2020!
tai khoa Diéu tri tich cuc N&i - Bénh vién Nhi
Trung uong trong thgi gian tU ngay 01/10/2020
dén 30/9/2021.

2.2. Phuong phap nghién ciru. Nghién
clru mo t4, tién ctu. Cac chi s6 Cv-aCO: va Da-
vO2 dugc thu thap va tinh toan dya trén khi mau
tinh mach trung tdm va mau dong mach béi may
GEM 3500, tai cac thdi diém T0 (bat dau diéu tri
soc), T6 (sau 6 giG diéu tri soc), T12 (sau 12 gid
diéu tri s6c), T24 (sau 24 qid diéu tri so6c). Két
qua diéu tri dugc danh gia dua vao thdgi gian thg
may (ngay), thdi gian ndm khoa Diéu tri tich cuc
(ngay), song va tur vong.

2.3. Xt ly so liéu. SIr dung phan mém
SPSS 26.0 dé phan tich théng ké: Bién s6 rdi,
tinh ty 1€ phan tram. Bién lién tuc trinh bay theo
trung binh, dd léch chuén, trung vi, bach phan
vi. Ti€n hanh so sanh cac bién bang cac test
khac nhau tuy thudc vao bién chuén hay khdng
chun. Phan tich don bién: dé xac dinh cac yéu
t6 nguy cé nang, nguy cd tir vong trong quan
thé nghién cllu bang cac phép phan tich don
bién, dudng cong ROC va kiém dinh tuang quan.

Il. KET QUA NGHIEN cU'U
3.1. Bac diém chung cia nhém nghién ciru

Bang 3.1. Pdc diém chung cua doi

tuong nghién ciu
| Cac yéu td |

n=81 |
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Tuoi (thang), trung vi (t& phan vi) | 35,9(1-169)
Can nang (kg), trung vi (t& phan vi) 9,2(3,0-67)
Gidi Nam, n (%) 46 (56,8)
NT, n (%) 35 (43,2)
Diém PELOD, trung vi (t phan vi) | 14,7(1-36)
Diém VIS , trung vi (t& phan vi) | 26,9(4-90)
Tién s bénh Co, n (%) 22 (27,2)
nén Khong, n (%) 59 (72,8)
Tiéu hda, n (%) | 29 (35,8)
Cg quan bi |Da, md, xugng n (%)| 23 (28,4)
nhiém khuan| Tiét niéu, n (%) 9(11,1)
tién phat TKTW, n (%) 6 (7,4)
Khac, n (%) 6 (7,4
Bach cau (G/L), (X£SD) 19,8+10,9
Tiéu cau (G/L), (X£SD) 217,8+178,8
CRP (mg/L), (X£SD) 110,2+115,5
1 cG quan, n (%) 4 (4,9)
SO lugng co | 2 c¢G quan, n (%) 27 (33,3)
quan suy 3 cd quan, n (%) 27 (33,3)
>4 cd quan, n (%) | 23 (28,3)
o Dugng tinh 41 (50,6)
Cay mau Am tinh, 40 (49,4)

Nhdn xét: Tudi trung vi clia bénh nhan la
35,9 (1 — 169) thang vdi cd quan nhiém khudn
tién phat la tiéu hda la 56,6%. Ty Ié€ cdy mau
duang tinh khi vao hoi sirc Ié 50,6%

3.2. Két qua diéu tri

Bang 3.2. Két qua diéu tri

Két qua n=81
Két qua Séng, n (%) 64 (79)
diéu tri TU vong, n (%) 17 (21)
Thdi gian diéu tri hoi sic (ngay), B
trung vi (t& phan vi) 12,3(1-28)
S6 ngay thd may (ngay), trung _
vi (t& phan vi) 9,1 (0 -28)

Nhdn xét: Ti |é tir vong la 21%, s6 ngay
nam hoi slc trung binh la 12,7 ngay, s6 ngay
thd may trung binh la 9,1 ngay.

3.3. MGi lién quan giira Cv-aC0./Da-vO:
V@i chi so tién lvgng nang PELOD va VIS.
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Biéu db 3.2: Méi tuong quan Cv-aC0:z/Da-
vO: vdi chi s6 dung thuéc van mach VIS tai
thoi diém T0, T6, T24

Nhan xét: C6 mbi tuong quan dong bién
gitta Cv-aCOz/Da-vO2 vdi chi s6 s dung thudc
van mach tai cac thdi diém TO0, T6 va T24.

3.4. Moi lién quan giira Cv-aC02/Da-vO:
V@i ty Ié tir vong.

Bang 3.3: Moi lién quan giia ty I1é Cv-
aC02/Da-vO: voi tir vong

] r— 0.047 Cv-aCO2/ Song |Tu vong OR
- . BE 905 Da-vO; n(%) | n(%) P
n— >1 49 (76,6) 15 (23,4)
| o T0O — 3 15(882)[ 2 (iL8) | 2> |0
] - >1 49 (79,0)[13 (21,0)

. L T® Tt (5@ee 4ty | 0 [%°
N - >1 53 (79.1)] 14 (20,9)
A . = . 12— 171 (78.6)] 3 (21,4) | 110 |99
Biéu d6 3.1: Méi tuong quan Cv-aCOz/Da- T24 <> 11 gg g;’g f((1262’78)) 1,5 10,54

vO:2 Vi diém PELOD 6'T0, T6, T12, T24 = : '

Nhdn xét: Cv-aCO/Da-vO; va PELOD co
mdi tuong quan nghich bién tai cac thdi diém
TO, T6, T12 va T24 véi r = 0,102; 0,058, 0,26
va 0,047. Khi PELOD t&ng 1 diém Cv-aCO./Da-
vO: tang 0,04, mdi tuong quan nay co y nghia
thong ké.

r=0,013
. © p > 0.05
= n=2S8I1
 3esaesc. T
3?i§§§°8 S°g o _ P =

r= 0,04

_ p=> 0.05

n==~81

. Sl ° = = QB =
f.-2f $ - % _.° . .

Nhan xét: Ty 1é Cv-aCOz/Da-vO: tang Ién
thi nguy ca t&r vong tang, su khac biét nay khéng
cd y nghia théng ké.

Sensifivity

o.e o8 1o

1 - Specificity
AUC = 0,604

Nhén xét: Ty 1& Cv-aCOz/Da-vO: = 1 tai
thsi diém bat dau diéu tri s6c nhiém khudn cd
kha nang phan tach 2 nhém sbng va tir vong véi
dién tich dudng cong la 0,604 (95%CI: 0,45 —
0,76; p = 0,188), d0 nhay 76,6%; do dac hiéu
88,2%.

3.5. MGi lién quan giira ty Ié Cv-
aC02/Da-v0: véi thai gian thé may va thdi
gian diéu tri tai khoa Diéu tri tich cuc

Bang 3.4: Méi lién quan giiia ty Ié Cv-
aCo0:/Da-vO: voi thoi gian tho may va thoi
gian diéu tri

o4

Cv-aCo02/

Thai gian

Da-vO2 | th

émay | P

Thai gian
diéu tri PTTC

P
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Nhan xét: Tai thsi diém 6 giG va 24 gid ty
|é Cv-aC02/Da-v0O: < 1 c6 s6 ngay thd may thap
han, su’ khac biét c6 y nghia thdng ké khi co p <
0,05.

IV. BAN LUAN

Trong diéu kién cung lugng tim binh thudng,
moi quan hé gilra lugng CO: sinh ra (VCO2) va
lugng oxy tiéu thu (VO2) phai <1, vi vay ty |é Cv-
aCOy/ Da-vO: <13 do phéan I6n H* tao ra trong
chu trinh Krebs s& dudc tai hap thu vao ty thé dé
téng hap lai ATP, lugng nho H* con lai di qua
mang t€ bao d&€ dén vong tudn hoan s& dudc
dém bdi h& dém HCOs chuyén thanh CO:va
H20. Ngugc lai trong trLr(‘jng hgp bénh nhan bi
soc, cung lugng tim gidm, chic nang hé vi tuan
hoan khong dam bao, chuyén héa nang lugng &
ty lap thé dién ra trong diéu kién thi€u oxy, lam
su gia tdng san xut CO, dan dén tong VCO:2 cé
thé vugt qud muc ting thich ¢ng cla VO3, két
qua ty Ié Cv-aCOz/ Da-vO2>13. Trong nghién clru
cla chdng t6i, nhdm Cv-aCO/Da-vO; <1 co ty Ié
song la 88,2%, cd xu thé cao han nhom Cv-
aC02/Da-v02 >1 la 76,6 %, (p = 0,24 va OR =
2,3). Han nifa khi danh gia mdi lién quan cua ty
s6 Cv-aCOz/Da-vO: vdi thgi gian thd may cling
nhu thdi gian diéu tri, ching t6i nhan thay nhém
Cv-aC02/Da-vO2 <1 cd sO ngay thd may thap
hon dang k& so véi nhdm Cv-aCO,/Da-vO2>1, su
khac biét nay cd y nghia thong ké tai thdi diém
T6 va T24. D6i vdi thdi gian diéu tri hoi surc,
ching t6i nhan thay khong cé su khac biét gilra
2 nhém Cv-aCO,/Da-vO. >1 va Cv-aCO/Da-vO:
<1. Tuy nhién, ty I&é Cv-aCO/Da-vO; va thdi gian
nam hoi sic c6 xu thé tuong quan nghich bién
tai thdi diém TO va T24, khi Cv-aCO./Da-vO:
tang, thoi gian diéu tri hoi siic giam. Trong
nghién clfu cua Ospina-Tascén va cOng su vao
nam 2015, tac gia nhan thay ty Ié Cv-aCO/Da-
vO:2 tai thdl diém nhap khoa 13 yéu td tién lugng
tr vong doc 1ap doi véi bénh nhan séc nhiém
khuan tai don vi hoi siic cdp cliu, véi dién tich
dudi dudng cong ROC 0,7942. Huiling Zang cling
nhan thdy kha ndng s6ng gilta nhém Cv-
aCOz/Da -vO2 >1 va nhom cé Cv-aCO,/Da-vO:

<1 c6 su khac biét (p = 0 0012)4 Trong nghién
clru v@ s6c nhiém khuan, He ciing nhan thay khi
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ty 1& Cv-aCO/Da-vO; tai thdi diém 0 gi§ va 24
gig diéu tri cd kha nang tién lugng t&r vong>°.
Nghlen ctru cla Mesqwda va cong su' cho thay
rang & bénh nhan sdc nhiém khuan véi huyét ap
déng mach trung binh (MAP) binh thugng, ScvO»
binh thugdng, nhung ty 1€ Cv-aC02/Da-vO; >1 co
mdi tuong quan chat ché vdi kha nang tang
lactat trong nhitng gid diéu tri ti€p theo’ va kha
nang thanh thai lactat la mét trong nhirng chi s6
quan trong tién lugng két qua diéu tri. Nghién
clru clia Wang trén nhirng bénh nhan soc nhiem
khudn cling chi ra mdi lién quan gitta Cv-
aC0,/Da-vO2 va thai gian diéu tri hoi sic la
nhdm song sot (co gid tri Cv-aCO2/Da-vO: trung
binh thdp han) cé thai gian diéu tri héi sic dai
hon 7,67 £ 2,31 ngay so vdi nhém tir vong (co
gid tri Cv-aC0O2/Da-vO: trung binh cao han) la
6,37 £ 2,7 ngay, su khac biét cd y nghia thong
ké (p<0,05)8.

V. KET LUAN

Ty |é Cv-aCO2/Da-vO2 la mot chi sO tiém
ndng trong danh gid hiéu qua hoi sic va tién
lugng tr vong sém & bénh nhi séc nhiém khuén.
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