TAP CHi Y DUQ'C HQC CAN THO' - SO 101/2026
DOI: 10.58490/ctjump.2026i101.5062

NGHIEN CU'U GIA TRI TIEN LUQNG CUA CHI SO KHAC BIET
AP LUC RIENG PHAN CARBON DIOXIT MAU TINH MACH
TRUNG TAM-DQNG MACH VA PQ THANH THAI LACTATE MAU
O NGUOI BENH SOC NHIEM KHUAN
Lé Thi Cam Hong'*, Vé Minh Phwong?, Nguyén Thanh Bich Thdio’
1. Bénh vién Pa khoa thanh phé Can Tho
2. Truong Pai hoc Y Duoc Can Tho
*Email: lethicamhong85@gmail.com
Ngay nhén bai: 29/4/2026
Ngay phan bién: 14/7/2026
Ngay duyét dang: 20/8/2026

TOM TAT

Dt vin dé: Trong hoi sirc séc nhiém khudn, viéc danh gid twdi mau mé va tién lwong sém
van con nhiéu han ché. Do ds, viéc xdac dinh gia tri tién luvong cua chi 56 khac biét ap lyc riéng phdn
carbon dioxit mdu tinh mach trung tam—dong mach (APCQO;) va dé thanh thdi lactate la can thiét
nham t6i wu héa theo déi va dinh huéng diéu tri. Muc tiéu nghién citu: Xdc dinh gid tri tién luong
ciia chi s6 khdc biét dp lyc riéng phan carbon dioxit mdu tinh mach trung tam-dong mach va do
thanh thai lactate mau o nguoi benh soc nhzem khudn. Déi tuwgng va phuwong phdp nghién ciru:
Nghién ciru mé ta cdt ngang trén 47 bénh nhan séc nhiém khudn >16 tuéi, chan dodn theo tiéu chudn
SSC 2016. APCO;: bang hiéu sé giita PCO; mau tinh mach trung tam va PCO> mau dong mach
cung thoi diém. Thu thdp cdc ddc diém nhan trdc hoc, nguon goc nhiém khudn, diém SOFA,
APACHE I, liéu Noradrenalin, thong khi nhan tao, 1y Ié tir vong néi vién va xdc dinh gid tri 2APCO;,
a4 thanh thai lactate (PTT lactate) qua tirng thoi diém: hic chan dodn, sau 6 gior (T6) va sau 12 gio
(T12). Két qud: Trong 47 bénh nhdn, tir vong néi vién la 55,3%. Nhém tir vong cé6 APCO, 6 ca 3
thoi diém déu cao hon nhém song c6 ¥ nghia thong ké. Tuwong tir, DTT lactate mdu & nhém song cao
hon ddng ké so voi nhém tir vong tai ca T6 va T12 (p<0,001). APCO: tai T0 va T6 c6 gia tri tién
liong tir vong tot nhat voi dién tich dudi dwong cong (AUC) la 0,86 (KTC 95%: 0,75-0,97; 0,74-
0,98). PTT lactate tai T12 c6 gid tri tién lwong tir vong tot nhat véi AUC la 0,92 (KTC 95%: 0,84
1,00). Két lugn: APCO; va dg thanh thai lactate mau trong 12 gio dau hoi sike ¢6 gid tri tot trong
tién doan tir vong noi vién.

Tir khéa: Soc nhiém khudn, APCO, dg thanh thai lactate mdu.

ABSTRACT

PROGNOSTIC VALUE OF CENTRAL VENOUS-ARTERIAL
CARBON DIOXIDE PARTIAL PRESSURE DIFFERENCE AND
LACTATE CLEARANCE IN SEPTIC SHOCK PATIENTS

Le Thi Cam Hong™, Vo Minh Phuong?, Nguyen Thanh Bich Thao'
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2. Can Tho University of Medicine and Pharmacy

Background: In septic shock resuscitation, the assessment of tissue perfusion and early
prognostication remains challenging. Therefore, determining the prognostic value of the central
venous-to-arterial carbon dioxide partial pressure difference (APCO:) and lactate clearance may
help optimize hemodynamic monitoring and guide therapeutic strategies. Objectives: To determine
the prognostic value of APCO: and lactate clearance in patients with septic shock. Materials and
methods: A cross-sectional descriptive study was conducted on 47 patients aged > 16 years
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diagnosed with septic shock according to the Surviving Sepsis Campaign (SSC) 2016 criteria.
APCO: was defined as the difference between central venous PCO: and arterial PCO: measured
simultaneously. Demographic characteristics, source of infection, SOFA score, APACHE Il score,
norepinephrine dose, mechanical ventilation status, and in-hospital mortality were recorded.
APCO: and lactate clearance were assessed at diagnosis (T0), after 6 hours (T6), and after 12 hours
(T12) of resuscitation. Results: Among the 47 enrolled patients, the in-hospital mortality rate was
55.3%. Patients who died had significantly higher APCO: values at all three time points compared
with survivors. Similarly, lactate clearance was significantly higher in survivors than in non-
survivors at both T6 and TI12 (p<0.001). APCO: at TO and T6 demonstrated good prognostic
performance for in-hospital mortality, with an area under the receiver operating characteristic
curve (AUC) of 0.86 (95% CI: 0.75—0.97 and 0.74-0.98, respectively). Lactate clearance at T12
showed the best prognostic performance, with an AUC of 0.92 (95% CI: 0.84—1.00). Conclusions:
APCO: and lactate clearance during the first 12 hours of resuscitation showed good prognostic
value for predicting in-hospital mortality in patients with septic shock.
Keywords: Septic shock, APCO:, lactate clearance.

I. PAT VAN DE

Sbc nhidém khuan 13 biéu hién ning nhat ciia nhiém khuan huyét, dic trung boi roi
loan tudn hoan, chuyén hoa va chirc ning té bao, dan dén suy da co quan va ty 18 tir vong
cao mic du di c6 nhiéu tién bo trong diéu tri [1], [2], [3], [4]. Panh gia sém tinh trang tudi
mau mo va dap ung hoi strc co nghia quan trong trong cai thién tién lugng. D thanh thai
lactate la chi s6 dugc sir dung pho bién dé theo ddi hiéu qua h01 strc, tuy nhién c6 thé bi anh
hudong boi nhidu yéu té ngoai giam tudi mau mo [1], [4]. Chi sb khac biét ap luc riéng phan
carbon dioxit mau tinh mach trung tdm-dong mach (APCO:) dugc xem la mot chi s0 bo
sung phan anh hiéu qua tu6i mau, nhung cling c6 nhiing han ché do c6 thé van & gi6i han
binh thuong trong truong hop réi loan vi tuan hoan hodc giam kha nang sir dung oxy tai mo
[51, [6], [7].

Nhiéu nghién ctru da ghi nhan APCO: hodc d¢ thanh thai lactate c6 gia tri tién lugng
tr vong & ngudi bénh sbc nhidm khuan, tuy nhién két qua con chua théng nhit giita cac
nghién ctru [6], [8], [9], [10]. Tai Viét Nam, cac nghién ctru vé hai chi s nay con han ché
va chu yéu danh gia riéng 1é ting chi s [9], [10]. Vi ‘vay, nghién ctru nay dugc thuc hién
nhim muc tiéu: Danh gia gia trj tién lugng cua chi sé khac biét ap luc riéng phan carbon
dioxit mau tinh mach trung tam - dong mach va d¢ thanh thai lactate mau ¢ nguoi bénh sb¢
nhiém khun tai Bénh vién Da khoa thanh phé Can Tho nim 2025-2026.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

T4t ca bénh nhan duge chin doan séc nhiém khuédn nhap khoa Hoi stc tich cue-
Chéng ddc, Bénh vién Da khoa thanh phd Can Tho tir thang 8/2025 dén thang 12/2025.

- Tiéu chuin chon miu: Bénh nhan > 16 tudi, ddng ¥ tham gia nghién ctu, thoa
mén tiéu chuan chan doan séc nhiém khuan theo Hoi nghi dong thuan qubc té lan thu 3
(SSC 2016) [3]:

+ Nhiém khuan huyét: Nguoi bénh nghi ngd nhidém khuan huyét (GSOFA > 2) ¢6
bang ching suy chirc nang co quan voi SOFA > 2.

+ Sdc nhiém khuan: nguoi bénh nhiém khuan huyét c6 huyét ap thap can phai sir

dung thudc van mach dé duy tri huyét ap trung binh 65mmHg va lactate mau > 2mmol/L
(18mg/dL) du da bu dich du.
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- Tiéu chuin loai trir: Nguoi bénh khong thuc hién day du cac xét nghiém can thiét
dé tinh APCO: hoidc d6 thanh thai lactate, tir vong hodc chuyén vién trudc khi du thoi gian
theo ddi 12 gid, c6 bénh 1y chuyén hoa ning anh hudéng lactate mau nhu: suy gan giai doan
cudi, ng6 doc cyanide, ngd doc metformin ning, c6 bénh phéi man tinh c6 toan ho hép man,
cac thong sb cai dat thong khi khac nhau giita cac thoi diém 1am thay d6i ndng d6 CO2 méu.

2.2. Phuwong phap nghién ciru

- Thiét ké nghién ctru: Nghién ctru doan hé tién ciru.

- C& miu va phuwong phap chon miu: C& miu dugc tinh theo phuong phép so
sanh hai dién tich du¢i duong cong ROC dya trén cong thire cia Hanley va McNeil, gia
dinh AUC; =0,70; AUC,= 0,80, chon mtrc y nghia théng ké o= 0,05 va lyc nghién ctru 1a
90% (B = 0,10), tuong tng Z 1-«2 = 1,96 va Z 1—p = 1,28, tinh dugc c& mau toi thiéu 180
bénh nhan, thyc té chung t6i thu duoc 47 miu, chon miu thuan tién thoa tiéu chuan chon.

- N01 dung nghlen ctru: Cac thong tin duoc thu thap bao gdém dic diém nhan khau
hoc, ngudn nhiém, diém SOFA, nhu ciu thd may, lidu thudc van mach va két cuc ndi vién.
Khi mau dong mach va khi mau tinh mach trung tdam duoc thuc hién tai 3 thoi diém: ngay
thoi diém dat catheter tinh mach trung tdm (T0), sau 6 gid (T6) va sau 12 gio (T12). Chi sd
APCO: dugc tinh bang cong thitc: APCO=PvCO,—PaCO: (PvCO:: ap luyc riéng phan CO:
mau tinh mach trung tdm, PaCO:: ap luc riéng phan CO2 mau dong mach). Do thanh thai
lactate (DTT lactate) dugc tinh theo cong thic: DTT lactate T6 (%)=(lactate TO—lactate
T6)/lactate TOx100; DTT lactate T12 (%)=(lactate TO—lactate T12)/lactate TOx100. Két cuc
chinh ctia nghién ctru 1a tir vong ndi vién.

- Phwong tién nghién ciru va phwong phap xir Iy s6 liéu: May khi mau cobas b
121, hoa chit khi mau Roche. May hoa sinh tu dong Beckman Coulter (Model AU680) xét
nghiém lactate mau bang k¥ thuat do quang. S6 liéu dwoc xir Iy bang phan mém thong ké
STATA 17.

- Pao dikc trong nghién ctru: Nghién ctru da dugc Hoi dong Pao dirc trong nghién
ctru Y sinh hoc Truong Pai hoc Y Dugc Can Tho théng qua theo phiéu chdp thuan sb
25.218. HV/PCT-HPDD ngay 30/6/2025. C6 su théng nhit gitta ngudi nghién ctru va dbi
twong nghién ciru. Nghién ctru nham muc dich khoa hoc, khong anh hudéng dén stc khoe
dbi twong nghién curu.

III. KET QUA NGHIEN CUU
Téng cong co 47 bénh nhan du tiéu chudn dua vao phan tich véi két qua nhu sau:
3.1. Pic diém chung ctia ddi twong nghién ciru

Bang 1. Pic diém chung

e a2 Chun Nhom song | Nhom tir von
béc diem (n=47g) (n=21) ’ (n=26) A

Tubi (TB+DLC) 68,19+13,18 | 65,67+15,83 | 70,23+10,47 0,242
Nam, n (%) 17 (36,17) 5(29,41) 12 (70,59) 0,113¢
Thoi gian tir khi chan doan SNK dén m
TO trung vi (gi6) (¢t phan vi) 3,0(2,54,0) | 3,5(2,5-4) | 3,0(2,5-3,5) | 0,738

SOFA (TB£DLC) 9,47+2,56 8,43+£2,46 10,31+2,36 0,011"
pH (TB£DLC) 7,37+0,19 7,43£0,24 7,32+0,11 0,042
Hb (g/dL) (TB+DLC) 11,24+1,98 | 11,42+0,40 11,09+0,42 0,583
Tho may, n (%) 39 (82,98) 14 (35,90) 25 (64,10) 0,007¢
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o 4R Chung Nhom séng | Nhém tir vong
bic diem (n=47) (n=21) (n=26) P
Loc mau, n (%) 11 (23,40) 1 (9,09) 10 (90,91) 0,013°
Licu norepinephrine (pg/phut) ¢
(TB£BLC) 26,57+14,83 | 16,61+2,32 34,6242,51 <0,001

*Kiém dinh t; *kiem dinh Chi binh phuwong; “kiém dinh Mann—\Whitney
Nhan xét: Nhom tir vong co diém SOFA, pH mau, nhu cau thd may, loc mau va liéu
norepinephrine cao hon so v6i nhom song (p<0,05). Tuy nhién, khong co sy khac biét vé
tudi, gidi, thoi gian tur lic chan doan dén TO va nong do Hb gitra 2 nhom song va tir vong.
Nguén goc nhiém khuan ttr duong ho hip 1a 32BN (68,09%), tir duong ti€u hoa
8BN (17,02%), tir dudng tiét niéu 3BN (6,38%) va md mém 4BN (8,51%).

3.2. Gia tri cia APCO: va d¢ thanh thai lactate

Bang 2. Gia tri cia APCO: va d6 thanh thai lactate theo két cuc diéu tri

Chi s6 Nhom song Nhom tir vong Gia trip
APCO: tai TO (mmHg) 4,18+3,06 8,29+4,25 0,0006'
APCO: tai T6 (mmHg) 5,14+1,32 8,1242,30 <0,001"
APCO: tai T12 (mmHg) 4,97+1,90 7,99+3,86 0,002"
DTT lactate T6 trung vi (t&r phan vi) | 34,2 (16,18-46,58) | -17,54 (-47,06-5,98) | <0,001™
DTT lactate T12 trung vi (t& phan vi) 50 (40-68) -50,27 (-143,7-12,82) | <0,001™

Kiem dinh t; "kiém dinh Mann—-Whitney

Nhan xét: Nhom tir vong c6 APCO: cao hon ¢ ¥ nghia thong ké so v&i nhom séng
& ca 3 thoi diém. Pong thoi, DTT lactate & nhdém sdng cao hon dang ké so véi nhom tir vong
tai ca T6 va T12 (p<0,001).

3.3. Gia tri tién luwgng tir vong ciia APCQO: va d¢ thanh thai lactate mau
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Biéu d6 1. Puong cong ROC ctia APCO: tai trong du doan tir vong ndi vién
Nhan xét: APCOs- tai TO va T6 c6 gid tri tién lugng tir vong tbt nhét voi dién tich
dudi duong cong (AUC) la 0,86 (KTC 95%: 0,75-0,97; 0,74-0,98) va thap hon 1a ¢ T12
V(');i AUC 12 0,82 (KTC 95%: 0,68-0,96), su khac bi¢t khong c6 y nghia thong ké (p =0,849,
kiém dinh DeLong).
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Biéu db 2. Puong cong ROC cua PTT lactate trong du doan tir vong ndi vién

Nhan xét: DTT lactate tai T12 co gia tri tién lugng tir vong t6t nhat voi AUC 14 0,92
(KTC 95%: 0,84-1,00) va thap hon la ¢ T6 v6i AUC la 0,90 (KTC 95%: 0,80-0,99), su
khac bi¢t khong c6 ¥ nghia thong ké (p=0,323, kiém dinh DeLong).

IV. BAN LUAN

4.1. Pic diém chung

Trong nghién cru cua ching toi, tudi trung binh ctia ngudi bénh cao va nhom tir
vong c6 tudi trung binh cao hon nhom séng. Piéu nay phu hop véi dac diém dich té cua sdc
nhiém khudn (SNK), tudi cao 1am suy giam hé théng mién dich va kém theo nhiéu bénh nén
nén ty 1 nhiém khudn huyet cung tang theo [4]. Tuy nhién, khong c6 su khac biét co ¥ nghia
thng ké giira hai nhém sdng va tir vong (p=0,242). Tuong ty, dic diém vé gi6i ciing khong
c¢6 su khac biét giira hai nhom (p=0,113), diéu nay pht hop véi cac nghién ctru trude, gidi
tinh khong phai 1a yéu t6 tién lwong tir vong trong SNK [11], [12].

DPiém SOFA cao hon ¢6 ¥ nghia thong ké & nhom tir vong so voi nhém sdng, phu
hop v6i vai trd da duoc khing dinh cua cac thang diém nay trong tién lugng BN SNK.
Nghién ctru da trung tam tai Viét Nam cho théy diém SOFA c6 gia tri t6t trong dy doan tur
vong 6 BN SNK [6], [9]. Nguon gdc nhiém khuan cht yéu dén tir cac 6 nhiém khuan thuong
gap nhu h6 hap, 6 bung va tiét niéu. Didu nay phu hop vdi cac bao cdo trong nudc, trong do
nhiém khuan ho hap la nguy€n nhén hang dau gay SNK [8].

Vé cac yéu t6 1am sang, pH thap hon c¢6 ¥ nghia & nhoém tir vong (7,32+0,11 so vai
7,43+0,24), phan anh tinh trang toan chuyén héa nang hon. Ty 1¢ thd may va loc mau cao
hon ¢6 y nghia thong ké & nhoém tir vong (p=0,007 va p=0,013), cho thdy mirc d6 suy da co
quan ning hon & nhoém nay. Twong tu, liéu norepinephrine cao hon 1 rét & nhom tir vong
(p<0,001), phan anh tinh trang soc ndng va phu thudc van mach nhiéu hon, phu hop véi cac
nghién ctru trudce [12].

4.2. Gia tri cia APCO: va do thanh thai lactate

Trong nghién ciru cta ching toi, APCO: tai TO, T6 va T12 déu cao hon ¢ ¥ nghia

& nhém tir vong so voi nhém sdng (p<0,002), voi mirc chénh 1éch tuyét ddi 1on nhat tai TO
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(4,11 mmHg). Két qua nay cho thdy APCO: c6 kha nang phan biét két cuc ngay tir thoi diém
nhdp vién va duy tri 6n dinh trong subt 12 gio dau. Vé mat sinh 1y bénh, APCO: phan anh
sy mat can bing giira san xuat va thai trir CO- tai md, chi yéu lién quan dén giam tudi mau
va giam dong chay tuan hoan [13]. Khi cung lugng tim khong du dé “rira” COs, chénh léch
PCO: gilta mau tinh mach trung tdm va dong mach tang Ién, do do6 APCO: cao c6 thé phan
anh tinh trang giam tudi mau mo va tién lugng xau [4], [12]. Bleu nay phu hop voi cac
nghién ctru trude khi nhdém tir vong ¢ APCO: cao hon rd rét & tit ca cac thoi dlem [5].

Dbi v6i PTT lactate, su khac biét gitta hai nhom dic biét 1 rét. Nhoém song co gia
tri duong cao (T6: 34,2; T12: 50), trong khi nhom tir vong ¢6 gia tri am (T6: -17,54; T12: -
50,27), voi khoang tr phan vi khong chong 14p va p<0,001. Piéu nay cho thay lactate khong
nhiing khong dugc thanh thai ma con tiép tuc ting & nhom tir vong. Vé co ché, lactate la
san phadm ctia chuyén hoa yém khi va ting trong tinh trang thiéu oxy mé hodc rdi loan
chuyén hoa té bao; do d6, PTT lactate phan anh hiéu qua tinh trang hdi phuc tudi mau va
cai thién chuyén hoa. Nhiéu nghién ctru da chirng minh rang DTT lactate thap hodc am lién
quan chat ch€ véi tang nguy co tir vong trong SNK [8], [12], [14].

4.3. Gia tri tién lwgng tir vong ciia APCO: va do thanh thai lactate mau

'Trong nghién ctru cua chung t6i, APCO: tai TO va T6 déu co gia tri tién luong tir
vong tbt véi AUC=0,86, trong khi tai T12 gia tri giam nhe (AUC=0,82). Diéu nay cho thay
APCO: ¢6 kha nang dy doan két cuc ngay tir giai doan som cua SNK, va gia tri nay on dinh
trong 12 gio dau. PTT lactate tai ca hai thoi diém déu c6 gia tri tién lwong tir vong tt, voi
AUC tai T6 13 0,90 va tang 1én 0,92 tai T12 [6]. Két qua nay cho thiy kha ning du doan két
cuc ciia PTT lactate rat cao, déng thoi c6 xu hudng cai thién theo thoi gian, mac du sy khac
biét giira hai thoi diém khong c6 y nghia thong ké (p=0,323).

Vi vy, ca APCO: va PTT lactate déu cho thay gia tri tién lwong tir vong tot & ngudi
bénh SNK, tuy nhién dac diém biéu hién theo thoi gian chua co su khac bi¢t o rét co thé
lién quan dén ¢& mau chua du 16n. APCO: dat AUC 0,86 tai TO va T6, giam nhe con 0,82
tai T12, cho thiy kha ning tién luong tdt ngay tir giai doan sém va duy tri 6n dinh. Nguoc
lai, PTT lactate c6 AUC cao tai ca hai thoi diém, véi 0,90 tai T6 va tang 1én 0,92 tai T12,
201 ¥ xu hudng cai thién gia tri tién luong theo thoi gian. Sy khac biét nay c6 thé duoc giai
thich bdi co ché sinh 1y bénh cua hai chi s6. APCO: chu yéu phan anh tinh trang tudi mau
md phu thudc vao luu lwong tudn hoan: khi cung luong tim giam, CO2 khong duoc thai trur
hiéu qué, din dén ting APCO-, do d6 chi s6 nay nhay vdi réi loan huyét dong ¢ giai doan
som ctia SNK [6], [7], [9]. Nguoc lai, PTT lactate phan anh tinh trang chuyén hoa té bao
va mirc do hoi phuc sau hoi strc. Lactate giam dan khi tui mau va oxy hoa md duoc cai
thién, do do chi s6 nay thé hién rd hon su khéc biét gitra cac nhdm & cac thoi diém mudn
hon [6], [8].

V.KET LUAN

Két qua nghién ciru cho thiy APCO: va do thanh thai lactate déu 1a nhitng chi s6 ¢
gia tri tot trong tién lwong tir vong & ngudi bénh sdc nhidém khuan. APCO. gitip phat hién
som tinh trang gidm tudi mau mo, trong khi dd thanh thai lactate phan &nh mure dd cdi thién
chuyén héa va hiéu qua hdi sirc. Viée sir dung két hop hai chi s6 nay c6 thé cung cip dénh
gia toan dién hon vé tinh trang ngudi bénh, gop phan hd trg quyét dinh didu tri va theo ddi
dap tmg hoi st trong thyc hanh 1dm sang.
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