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(HE)] BH  HEEURPEAR & F sk CO, F 25 [C(v-a)CO,] W FE M4 (PC), X
B AN [C(v-a)CO,] MEEMTIRAREE . Ak [BIBEGY AL HR AR e R W = 0h
PR IR T, 7E Swan-Ganz [ifi KIS T8 A WS IUF Z0A 45 fe T iR IR 1T )5 1 h INBI PR
BT SR AR A K I o HT . SR F 0053 3 B i B C(v-a)CO, Y M55, R Spearman AHICH:
TG £S5 C(v-a)CO, . Ui L Z B AHICE . BN Z 3T 28 d AETR A1 AR FE41 45 AL
IS, R 104 KRR TR G Y 504 XA M AT, B I TP A B 62 (48,
71) %, B 59.6% (62/104 ), A7 4 A sy, MREE T 251 77.7%, PC1 A1% PaO,, PvO,,
Sa0, ll SvO,, PC2 fu7% PHa Al PHv, PC3 {47 Hb il Het, PC4 {5 PaCO, Hl PvCO,. 28 d f£iF
FSELL Y PCA 22 F A Beit i . PCA W55 T 28 d s #E3E( AUROC 0.634, 95%CI 0.527~0.741,
P=0.015). &5t FERQMEREEE T, Sk [C(v-a)CO,] FE %G, pH. Hb. CO, 47k
PUANEJE G R, b, #Bhiik CO, 23K 22 [P(v-2)CO,] AT LAFLHS TR 28 d fhEaR
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[ Abstract ] Objective The principal components (PC) of venous-to-arterial carbon dioxide
content diference (C(v-a)CO,) were extraceted in septic shock patients, in orter to compare the contribution
of the principal components to C(v-a)CO,. Methods Septic shock patients monitored by Swan Ganz
floating catheter in the Medical Intensive Care Unit of Peking Union Medical College Hospital were
included in the retrospective study. All pairs of arterial and mixed-venous blood gases within 1 h before
and after a flood challenge were included in the analyses. The principal component method was used to
extract the components of C(v-a)CO,. Spearman correlation analysis was used to evaluate the correlation
between the components and C(v-a)CO,, and the correlation between the components and cardiac output.
The differences of the components beween the 28-day survival group and 28-day death group were
analyzed by univariate analysis. Results A total of 504 pairs of blood gases in 104 septic shock patients
were included in the analyses. The median age of patients was 62 years (/OR, 48 to 71), and 59.6% (62/104)
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were men. Four principal components were extracted and the components account for 77.7% of variance.
PCI included PaO,, PvO,, Sa0, and SvO,. PC2 included pHa and pHv. PC3 included Hb and Hct. PC4
included PaCO, and PvCO,. There was a significant difference in PC4 between the two group. PC4 could
weakly predict the 28-day death (AUROC 0.634, 95%CI 0.527-0.741, P=0.015). Conclusions In patients

with infectious shock, arteriovenous [C(v-a)CO,] consists of principal components of four dimensions:

oxygenation, pH, Hb, and CO, partial pressure difference.Arterial CO, partial pressure difference [P(v-a)

CO2] weakly predicts 28-d morbidity and mortality.

[ Keywords ] Septic shock; Venous-to-arterial carbon dioxide content diference; Venous-to-

arterial carbon dioxide tension diference; Principal component analysis; Shock; Fluid challenge; Blood gas

analysis; Mixed venous.
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BIR B, #slilk CO, 25 (CO,gap)
AT 4 VE AL ZUIHE 1 i U FE A s stk co,
2] Fon A sk CO, Fi 2 (C(v-2)CO,) T
JE2 (P(v-a)CO, ), P(v-a)CO, &) C(v-a)CO, [
—Bar, IR, 2w TR . A
M, HFERERN, Al P(v-a)CO, H-ANBEHSE
JZ B C(v-a)CO, AR B MR Fick 2 [CO, 7™
A (VCO,)= L i i (CO) x C(v-a)C0,], VCO,
RAEMIEDL T, C(v-2)CO, J& B REUEHf S L CO )
bR, M+ Co, it (CCO,) FEALRE =H0
W) CO, « kR A EE, WHEf (£ PCO,
IR FfkEgh A Bl RAF CCO, RIS AL
AR A W, MELURSHEREM, AT, C(v-a)
CO, It P(v-a)CO, 5 iR # AL 3 CO, gap. NI,
RER C(v-2)CO, Mllm KM EAIEA B2 X

FRGT BT — PR AR R, e KA
KAF AR DB RAI AR i, XS TG AR Y
FERS T ARWFIERY E RSk R
BUBL AR 72 58 3 C(v-a)CO, I 4T, T4k Ix s
AAE C(v-a)CO, MEE T ATk, HIPAL XLk,
I3 SIRYT RN OCHK
1 #BERERE
1.1 RIS

ARWFFE R BIEERTSE o 3RAS T AL U Bt
PR 53 2t (R BES JS-3480D ) I Al T /Al
1R, e 2016 4F 10 H & 2020 4F 10 A &)L
SUPMVATEEBE MICU Wi i B MR e i 3
1.2 MARFAE

GYARRIE : (1) FFARYPEARTE 3.0 BWlsfE Y,
(2) BEEE A Swan-Ganz i sh ki $45 . (3)

BETHERAMRE. (4) BE RN 250,
J (R BN K TR & w0 AT o HEBRAR I « R
18 JHI & B AR IR 1L 80 JH % 5 4flR. ¥4 )5 CO 3
K 10% & LA BRI RIS/ HEbR I
Vet 104 4485 . [FIRHISCEE N B2 i sl 2%
SRS ERAY | G RAE R

PEEREY ZRRIAY 2505 1 h PR FTAT B 1<
T B %k pH. PO,. PCO,. SO,. Hb, Hect, &
TN RT3, 15 ik BeAR B ) F2 458 (PC ).
TR R I AT Y FE o4
1.3 SFitFEHE

45+ % 1 i ) SPSS 26.0 % . GraphPad
Prism 7. 3B RRHG] (AAH) FoR, EREP
L] Shapiro-Wilk F: IEZ& 5370 o A5 IEA 4R 1)
EE ORI £ 2 (xxs) TR, AMEE
EZA A A R 5 Pd o 5k Rl ) M(IOR) .
IESA AR LLECR A Student's #5555 EIEZS
3 A B0 20 1) HE R ] Mann-Whitney U 46156
K H Spearman AHIHE M IEAL F R0 5 CO Z[H]
CCO, Z Ay AHEME . CO, % K H Giovannini [
FEATE . i ROC e W 25w A St
SO HTHY R X 28 d G FER A TN (E. DL P
<0.05 MZERAGIT R L

2 #R

AL g A 104 2 B, 534 504 XT3l
Bk IS0 BT 93.2% (97/104) H R F AT 5 X 1<,
SrpT. AT AR 62 % (48, 71), Bk
59.6% (62/104 ), £ ABEht SOFA P43k (12 + 3)
g3, BRE R WO IE R TR (61.5% ), 28 d
WER 56.7%( 59/104 ), P(v-a)CO, i 5k 5.00 3.0,
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6.8 ) mmHg(1 mmHg=0.133 kPa), C(v-a)CO, f{J {3z
Bk 2.57 (1.73, 3.64)mL/100 mL.

FA AR LA 1, SEBURRIFE AT 1
AIREAT R 5. FRE C(v-a)CO, HYFEA 4 AT
(1, #£2), FAgr1 (PCl) FEAHS PaO,, PvO,,
Sa0, 1 SvO,, fifFERLiRAR 511 28.7% ; PC2 %A
{ pHa 1 pHv, WIfif BEREARAR 5 1Y 22% ; PC3 F 2

waE

A5

1 C(v-2)CO, WA
Fig 1 scree plots of principal components of C(v-a)CO,
F 1 BFEWILIGIREFE (n=104)
Table 1 The baseline clinical characteristics of the patients
(n=104)

FELFIE BH (n=104)
FEW [ X, M(Ps,Prs)] 62 (48,71)
S (5) (n, %) 62 (60)
EHR (m®) 1.83 (1.71, 1.93)
APACHE II ¥ 25 + 8
SOFA ¥4y 12 +3
g (n)

TR L 35

eI 12

WEIRIS 20

B . COPD 9

T B TIne AN A 15
ekt (n)

i e 64

I3 11

i 21
SFIIEIKIE [mmHg, M(P,5,P75)] 81(75,86)
LA (UK /min) 116(23)
U A [L/min, M(P,s5,P;5)] 6.5(5, 8.4)
PH[M(P,5,P75)] 7.39 (7.34,7.44)
FLER [mmol/L, M(P,;,P55)] 2.8(1.6,4.2)
SvO, [%, M(P,5,P75)] 65.5(60.5, 74.2)
P(v-a)CO, [mmHg, M(P,;,P;;)] 53, 6.8)
C(v-a)CO,[mL/100 mL, M(P55,P5)] 2.57(1.73~3.64)
BLbEE < (n) 100
fH#E (n) 50
T2

NE (n) 104

NE[ p. g/(kg - min), M(P,5,P75)] 0.5(0.3,1.1)

ICU Jist% (n, %) 59 (56.7)

NE : LHHE FRER

£ 7 Hb Fl Het, AT fift BEBEAR AR 511 16.8% ; PC4 &
AL PaCO, Fl PvCO,, BRI 10.2%, 1
AT IR AR HE Y 77.7%.

C(v-a)CO,. CO 5 4% & W7 By AH &k WL 3% 3.
C(v-a)CO, M FERIH, 5 C(v-a)CO, BUER/NE B
EARSEE A JE PCI( Spearman 1 0.13, 95%CT 0.04~0.22,
P =0.003 ), PC3 ( Spearman r 0.21, 95%CI 0.12~0.29,
P <0.001) HI1 PC4 ( Spearman r -0.46, 95%CI -0.53~
-0.39, P <0.001 ), 5 CO BfA R/ N B E AR
PC2 ( Spearman r -0.21, 95%CI -0.29~-0.12, P <0.001 )
Fll PC3 ( Spearman r -0.12, 95%CI -0.21~-0.03, P
=0.01 ), 28 d fAIH 5L E N C(v-a)CO, 25 THE
TR AT SHRAEALRY PC4 22 A GiitFas
X[ (58+12) vs. (52+10), P=0.019], PC4 Tii
JeHEAR I ROC #hk ILIFl 2 ( AUROC 0.634, 95%CI
0.527~0.741, P =0.015), PC1, PC2 il PC3 ¥ I fE
HMREER (P > 0.05 ),

&2 TR
Table 2 Composition of PCs

eIzt PCI1 PC2 PC3 PC4
Tz (%) 28.7 22.0 16.8 10.2
pHa. 0.051 - 0.027 0.058
pHv. 0.063 0.033 0.072
PaO, 0.14 -0.128 0.126
PvO, -0.161 0.059 -0.009
Sao, 0.128 -0.078 0.065
SvO, -0.059 0.107 0.002
PaCO, 0.076 0.091 -0.059

PvCO, 0.06 0.116 -0.042

T -0.024 0.232 0.211 0.062
Hb -0.013 0.001 -0.082
Het -0.017 0.045 -0.01

T IROEEFRR AT 0.3

%3 C(v-a)CO, 1 CO 5 £ F 43 =Z 1] (Y 1 A8 ¢
(n=504)
Table 3 The overall correlations between PCs-C(v-a)CO, and

PCs-CO (n=504)

f&ts  CCo, 95%CI Pfi CO 95%CI J
PCl1 0.3  0.04~022  0.003 0.05 -0.04~0.13 031
PC2 009 -0.00~0.17 005 -021 -0.29~-0.12 <0.001
PC3 021 0.12~029  <0.001 -0.12 -0.21~-0.03 0.0l
PC4 -046 -0.53~-0.39 <0.001 0.03 -0.06~0.12  0.51
3 iTfig

ARG KB, TR IR T B EH P, AR
C(v-a)CO, MY7E 1 Al 43 fif L VU HEBE ) F A3, DY
YR B R A A pH. Hb, CO, 43 R 2245,
C(v-a)CO, BUE M K/NEE 55E 4. Hb Al CO, 4
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AUROC HIZk BN 0634, 95% ‘E{EXIH (0527, 0.741), P=0015
2 PC4 WMAERM ROC [k
Fig2 Receiver operating characteristic (ROC) curve analysis
presentation of PC4 to predict death

JEZEMSE . CO, 4322 T35 Tl 28 d fiaEaR .

K #& Fick & @ [VCO,=CO x C(v-a)CO,], 4
VCO, 4t TR RS, CO T A F3 CO, gap
Wom®, LTI FE I, CO, gap I 8% FHAE 4 24U
TEVE MU bR. T IR S5 A B2, PCO, gap
BN FH TG R . BRI T8 IR B AN Y R
P(v-a)CO, A~ fif EL 5% I il C(v-a)CO,. C(v-a)CO, Ay
W AR AR A 2, i L A2 PR ASBIFSE
i 3= B3 3 I vk AR B T B AR S i C(v-a)
CO, IR 7o K4l A% C(v-a)CO, I AR 153
RAAYERE, A AE DL . pH. Hb F1 P(v-a)
CO,, HLfRERTTZH 77.7%. C(v-a)CO, 58 &
&6 . Hb Fl P(v-a)CO, R 5541KM:, 5 pH ol 2
M BB C(v-2)CO, ARk F BRI =4~ F2 A%
SPARDG, IR FRBEEE X C(v-a)CO, HYEETC i 5
M, Bidani 45 " 58 KB, Het H 45% B & 30%
2 FEURK 25%CO, F=AE I, Het H 45% B
2 15% 2SI K 50%CO, FAAE R, C(v-a)
CO, 5% A . Hb Wyt 53 /RE R A AT =1,
C(v-a)CO, Hl P(v-a)CO, 2 [B] [ 22 JI] 3= B I 7B /R 8
O, T BRI A AR BTN RE I CO, I 2
Ao R, WA Hb S5 A4 5 8UE IRE RN
M C(v-a)CO, i s & 25, Ansr g R 5
Giovannini [ CCO, HE A B —E ", Giovannini
fd B 5 208 CCO, BT MY« —B
Sy H Sk EH KA CO, o R 224 5 —F 5 H &
IR BN ZH A

BN TP B3 & 5 N L N 0 |

KAF AN — AR D B HI A = (BRP RS ),
IF BT Re 8 B R LR Bt SR 15 B, e KTk
LML FRRCR R . AR REM, fEAA . pH.
Hb. P(v-a)CO, iX PUA~4E B (1) F 5l 4, X Hb
RFER PC3 5 CO R55HHME, Hb 5T N
HSERYFERR, HAL = E 55 CO HToM M,
{2 Hb 59R AR TCAH M. Hb KNG, il
TR I PN I 255 FTA8E A R 0 T o 4 S T AR
. X—Z5 RS 2Z AT HIAT ¢ Elizalde 25 " F
RENAETAMNRIAIT B E T, Hb v g &8
MM H . ¥ %055, MT Hb vl RESMB S H8ukE
TR, ATRER A B sh 12, WRar EAE I
78 W] Het 5K K il f5 #H¢. 4817 Holst 45 U ff
FERM, JERGEIR T E T Hb 1R B AR AU H bR
IRITHY 90 d JRFERE2E ISR .

P(v-a)CO, AJ | 28 d AL, X5 5eFr T
FT—30. Muller 55 "7 A 5% R IR PMER T 7E 12 h
HFLE = P(ev-a)CO, A T H 1Y 28 d WAL, Gao
8 U B R B EIRTE RS (n=145) PcvaCOy/
Ca-cvO, /& 28 d i AL [ il 37 TN 48 b . 2020 4F
Duhailib ) — 30, & 2 155 44 4K 55 & 1) Meta 73
Mrigs, CO, gap BTt -5 & AR ILRIH K (OR
2.22 5 95%CI 1.3~3.82 ; P=0.004 ), Hi TJK3% PCO,
TR, v Z RS

AT P EAE TIRR T 45 X% C(v-a)CO,
BAER DTk, JERI T HPR ARG, X SRS
PRg oA oG, (BRI A — L8 m R B, Auf
GRS, MELUHE) 45 SR B AL
EARBIFE I A BT 5 TG 2 AT AR 11 10 1%,
AR I RE A e S7 AR AR o EL A R f . HOR
TR RS A A E — e R, AR
TRREARSERE . AR IR I AT B A o i)
UHIIHIE, SRR~ A mfay . Fola, ARFIEd
AP RS B3, 258 mT A 2 A
RIMIR B, e it — D5 .

MZ, TEEEMIR TR FE T, C(v-a)CO, F%
% 4. pH. Hb, P(v-a)CO, % U4k B (1) 3 il
R R, HEFE 5 Hb Ml P(v-a)CO, MK, H,
P(v-a)CO, ] LI HS T 28 d At

FIEihse  FTA MRS A A

TEETERARD TS . SRR . BT, ek
5 T RUBRES ORI BB et 5 SR
WA, Fhbt s
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