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Conflits	  d’Intérêt	  

•  Aucun 
  



Choc	  :	  défini.on	  clinique	  classique	  

•  Hypotension  
 (sans cause iatrogène : sédation, anesthésie…)  
–  Systolique < 90 mm Hg  

 (ou ↘ 40 mm Hg par rapport a base) 
–  Moyenne < 60 mm Hg 

 (PAM = PAD + 1/3 (PAS-PAD)) 
–  Diastolique < 40 mm Hg 

•  + ≥ 1 défaillance d’organe 



Défaillances	  d’organe	  

Kipnis. Pilly 2012 



Défaillances:	  
Signes	  précoces	  de	  compensa)on	  

•  Cardio-vasculaires (maintien du DC=VES x FC)  

–  Tachycardie réflexe (↗FC > 120 bpm) 

–  Marbrures cutanées, extrémités froides et cyanosées par 
vasoconstriction réflexe permettant un recrutement volume 
intravasculaire (↗VES) 

•  Respiratoires 

–  Polypnée (> 20/min) de compensation de l’acidose lactique. 

•  Rénales 

–  Oligo-anurie ( < 0.5 ml/kg/h) par redistribution des flux  
 vers territoires prioritaires (cerveau, coronaires…) 



Finalité	  ?	  

APPORTER L’OXYGENE AUX CELLULES 

•  L’oxygène (O2)  
–  dans l’organisme alimente le fonctionnement de la mitochondrie 
–  > 95% de cet O2 est utilisé pour fabriquer de l’ATP 
–  L’ATP est la seule source d’énergie utilisable par les enzymes 

cellulaires 

•  Perfusion tissulaire 
–  Apport aux tissus de sang contenant O2 et nutriments 
–  Via la microcirculation 



Défini.on	  physiopathologique	  du	  choc	  

Inadéquation entre : 

O2 délivré aux cellules/tissus (DO2) 

demande cellulaire/tissulaire en O2 (VO2)  



Crise énergétique: dysoxie et choc 

Kipnis. Oxford Textbook of Critical Care 2012 
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•  VO2:	  O2	  consommé	  
•  DO2:	  O2	  délivré…	  

VO2	  =	  DO2	  .	  ERO2	  



Déterminants	  DO2	  

•  DO2 = Qc x CaO2 

•  DO2 = FC x VES x CaO2 

•  = FC x VES x (Hb x 1.36 x SaO2)+(0.0031 x PaO2) x 10 

•  Oxygène dissous négligeable donc 

•  DO2 = FC x VES x Hb x 1.36 x SaO2 



•  VO2:	  O2	  consommé;	  95%	  pour	  synthèse	  ATP	  
•  DO2:	  O2	  délivré	  
•  ERO2:	  O2	  extrait…	  

VO2	  =	  DO2	  .	  ERO2	  



Consommation / extraction de l’oxygène 

•  ERO2 = VO2/DO2 

•  ERO2 = Q x (CaO2 – CvO2)/DO2 

•  ERO2 = Q x (CaO2 – CvO2)/Q x CaO2 

•  ERO2 = (CaO2 – CvO2)/CaO2 

•  ERO2 =1– CvO2/CaO2 

•  ERO2 =1– SvO2/SaO2 

•  ERO2/SaO2 = 1/SaO2 – SvO2 

•  SvO2 =  1/SaO2 – ERO2/SaO2  
•  (lorsque SaO2 proche de 100% = but de la ventilation…) 
•  SvO2 = 1 – ERO2 ! 



VO2 = (CaO2 - CvO2) . Q soit VO2 # (SaO2 - SvO2) . (Hb . 1,39 . Q) 

SvO2 # SaO2 -  
 

VO2 
 

Hb . 1,39 . Q 

ERO2 = VO2/TO2 soit ERO2 = (SaO2 - SvO2)/SaO2 

SvO2 = 1- ERO2 
(pour SaO2 à 100%)  

 

SvO2 = 70% ⇒ ERO2 à 30% et ERO2 crit à 60% ⇒ SvO2 crit = 40%  

	  Adéqua.on	  TaO2/VO2:	  SvO2	  



Rivers	  CMAJ	  2005	  

 Relation DO2/VO2 et S(c)vO2 

La SvO2 traduit l’équilibre entre DO2 et VO2 



VO2	  

DO2	  

DO2	  

ERO2	  

physiologique	  

4	  ml/kg.min	  

0.60	  

pathologique	  

0.40	  

6	  ml/kg.min	  

Altéra.on	  des	  capacités	  d’ERO2	  et	  	  
	  reten.ssement	  sur	  la	  VO2	  

Ronco	  JAMA	  1993	  



ERO2	  ↑	  via	  2	  Mécanismes	  Essen.els…	  

•  Redistribu.on	  du	  débit	  sanguin	  entre	  les	  organes	  
•  ↑	  du	  tonus	  sympathique	  et	  de	  la	  vasoconstric.on	  d’origine	  
centrale	  (RVS	  ↑)	  

•  ↓	  Q	  vers	  les	  organes	  à	  faible	  ERO2	  (peau,	  TD,	  rein)	  et	  Q	  
maintenu	  vers	  les	  organes	  à	  haut	  ERO2	  (cœur,	  cerveau)	  

	  
•  Recrutement	  capillaire	  

•  Responsable	  d’une	  vasodilata.on	  périphérique	  
•  Module	  la	  vasoconstric.on	  centrale	  	  



Quand	  Q	  ↓	  

•  ERO2	  et	  RVS	  ↑,	  le	  choc	  est	  associé	  à	  une	  réac.vité	  vasculaire	  
conservée:	  
•  Choc	  hémorragique	  
•  Choc	  cardiogénique	  
	  

•  ERO2	  et	  RVS	  n’↑	  pas,	  le	  choc	  est	  associé	  à	  une	  réac.vité	  
vasculaire	  non	  conservée:	  
•  Choc	  anaphylac.que	  
•  Choc	  sep.que	  	  



O2 

O2 

•  Oxygénation 

•  Ventilation 
•  Echanges gazeux 
•  Circulation pulmonaire 

•  Transporteur O2 : Hb 

•  Fonction VG 

•  Macrocirculation 
 artérielle 

 
•  Perfusion tissulaire Microcirculation 

•  Circulation pulmonaire 

•  Fonction VD 

•  Macrocirculation 
 veineuse 

Mécanismes	  de	  choc	  



Stratégie	  diagnos.que	  et	  thérapeu.que	  	  
but	  ul.me	  :	  indice	  O2	  

Rivers NEJM 2001 

PAS < 90 mm Hg  
après remplissage 20-40 ml/kg 

ou 
Lactatémie > 4 mmol/l 

PVC 

PAM 

ScvO2 

Buts 
atteints 

Diminuer VO2 
•  sédation 
•  intubation 
•  ventilation 

Crystalloïdes 

Vasopresseur(s) 

Transfusions 
Ht cible > 30% 

Inotrope 

< 8 mm Hg 

8-12 mm Hg 

65 – 90 mm Hg 

> 70% 

< 70% 

< 70% > 70% 

< 65 mm Hg 

Non 

Oui 



Oxygéna.on	  Tissulaire:	  
Quels	  Ou.ls	  en	  Rou.ne	  Clinique?	  
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Figure 1

The role of the microcirculation in goal-directed circulatory support. The upstream endpoints of resuscitation are hemodynamic and oxygen-derived
variables that can be modulated by circulatory support interventions. The downstream variables are markers of tissue perfusion and effectiveness of
resuscitation. The microcirculation is the critical intermediary that delivers blood flow from the cardiovascular system to the tissues. BPM, beats per
minute; CVP, central venous pressure; DO2, oxygen delivery; HR, heart rate; MAP, mean arterial pressure; PCWP, pulmonary capillary wedge
pressure; pHi, gastric intramucosal pH; PslCO2, sublingual pCO2; SBP, systolic blood pressure; SV, stroke volume; SvO2, mixed venous oxygen
saturation; SVR, systemic vascular resistance.
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Lactate 

•  Marqueur de gravité des états de choc 
•  PROBABLE témoin de métabolisme “hypoxique” anaérobie 
•  MAIS AUSSI témoin au cours du sepsis d’une adaptation de voies 

energétiques aérobies au stress hypermétabolique/hypercatécholaminergie 
•  Due à la fois à : 

–  augmentation de production 
–  diminution de la clearance 

•  Normalisation sous traitement signe l’accessibilité au traitement des 
méchanismes responsables du stress 

DONC marqueur de gravité et de réponse au traitement validé 
 non-spécifique de l’oxygénation/perfusion tissulaire 

Lancet 2005, Curr Op Crit Care 2006, ICM 2010 
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Kruse	  JA.	  Intensive	  Care	  World	  1987;4:121-‐5	  



La cinétique du lactate comme un indicateur pronostic 
après chirurgie majeure 

Li. J Surg Res, 2013 

Indices 
Hyperlactatémie : > 1,5 mM 
« Lactime » (durée de l’hyperlactatémie au cours des 24h)   
LactTW: (Niveau du lactate moy au cours du temps)    

    

level was >1.5 mmol/L or the next calculated time that
the lactate-time curve crossed the threshold of 1.5 mmol/L
(Fig. 1). The LACTW was determined by summing the mean
value between the consecutive time points (multiplied by the
time period between the consecutive time points) and then
dividing this sum by the total time. Lactate clearance was
defined as the percent change in the lactate level after

a specified number of hours from the prior measurement.
For each patient, we recorded the demographics, comorbid-
ities, and surgical data, including the type of surgery per-
formed, the surgery duration, fluid balance, blood loss, need
for transfusion, and laboratory values upon admission to
the SICU. POSSUM [25] and the Simplified Acute Physiology
Score (SAPS) II [26] were calculated at SICU admission and at
postoperative 24 h. In-hospital complications and deaths
occurring within 30 d of enrollment were included in the data
analysis. Complications were diagnosed by the clinical staff
and verified by a research team member; they were graded

post hoc according to the Clavien-Dindo classification [27] and
were further divided into minor (Clavien-Dindo grade IeII)
and major (Clavien-Dindo grade IIIeV) complications. The
Clavien-Dindo classification uses the therapeutic conse-
quences of a complication to assess severity rather than the
diagnosis and represents an objective assessment of the
severity of a given complication in this study [27] (i.e., major or
minor complications).

2.3. Statistical analysis

In-hospital complications registered within 30 postoperative
d were the primary outcomes analyzed. We estimated that
a minimum of 100 cases would be required based on the
assumption that the postoperative complication rate was
approximately 40%, which corresponded to our past experi-
ence [15,16] and the observations of other studies [22]. The

number of cases needed was also based on the fact that
amultivariate logistic regressionmodel would need to include
at least POSSUM, SPAS II, and one lactate index because these
measurements have previously been shown to identify those
patients at risk for postoperative complications.

Data are presented as the means ! SD where normally
distributed, as medians (IQR) where not normally distributed,

or as a percentage of the group from which they were derived
(for categorical variables). Normality was tested with the
D’AgostinoePearson test. Categorical data were tested with
the c2 test or Fisher’s exact test, as appropriate. Continuous
data were tested with a one-way ANOVA when normally
distributed (log transformation when appropriate; Levene’s
test for equality of variances) and the KruskaleWallis test

when not normally distributed or in cases of unequal
variance. Trends in lactate variables over time within groups
were tested with one-way repeated-measures ANOVA (log
transformation) or the Friedman test. The trends in lactate
variables over time between groups were compared using
two-way repeated-measures ANOVA (log transformation) or
serial measurements (KruskaleWallis test). Receiver operator
characteristic (ROC) curves were constructed with corre-
sponding area under the ROC values (AUROC) to evaluate the
prognostic values of the lactate indices. Correlation analysis
was performed using Spearman’s rho. Univariate and back-

ward stepwise multivariate logistic regression analyses were
performed to identify the variables predictive of both overall
and major complications. Analysis was performed with
MedCalc (v. 12.2.1.0; MedCalc Software, Mariakerke, Belgium)
and SPSS (v. 16.0; SPSS Inc, Chicago, IL) software, and signifi-
cance was set at P < 0.05.

3. Results

During the study period, 174 patients underwent 177 major
elective abdominal procedures. Only the primary surgery was
registered in this study, and re-operations after the index
surgery (n ¼ 3) were excluded. A further 60 were excluded:
refusal of admission to the SICU (n ¼ 49), liver insufficiency

(n¼ 6), chronic renal insufficiency (n¼ 2), and surgery (n¼ 2) or
ICU admission (n ¼ 1) within the mo prior to the operation.
Data were collected from 114 patients. Two (1.7%) patients
were extubated immediately at the end of surgery, and
a further 105 (92.1%) were extubated within 6 h of SICU
admission. The low rate of extubation at the end of surgery
may be related to attempts to decrease operating room turn-
over time and intraoperative hypothermia (as demonstrated
by rectal temperature of <36#C at admission to the SICU in
most patients) because of a lack of effective warming
measures in our operating room. There were 88 complications

in 51 patients (44.7%, Table 2). Of these complications, 28
major complications occurred in 20 patients (17.5%), including
death in two patients from septic shock (1.7%), and 60 minor
complications occurred in 43 patients (37.7%). The observed
postoperative morbidity and mortality rates were not signifi-
cantly different from the rates predicted by POSSUM (observed
versus expected morbidity, 44.7% versus 46.5%, respectively,
P ¼ 0.699; observed versus expected mortality, 1.7% versus
3.9%, respectively, P ¼ 0.223).

3.1. Factors other than lactate measurements associated
with outcomes

Patients were divided into three groups based on their high-
est ClavieneDindo grade: no complications, minor complica-

tions, or major complications. The commonly measured
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Fig. 1 e Example of calculation of lactime.
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that were statistically significant or close to statistically
significant are shown in Table 4. Interestingly, lactate clear-
ance within 6 h from the peak level failed to predict either
overall or major complications (ROC analysis, both P > 0.05;
data not shown).

There were strong correlations between the LACTW and
lactime and peak lactate levels as well (Fig. 5). A moderate
correlation between POSSUM and SAPS II was observed
(Spearman’s rho ¼ 0.431, P < 0.001).

3.3. Multivariate logistic regression analysis

All of the lactate measurements at the individual time points
were subjected to multivariate analysis, and some of the
lactate measurements were inversely correlated with post-

operative overall or major complications (OR < 1, P < 0.05).
Meanwhile, there were moderate to strong direct correlations
between the LACTW and all measurements at all time points
(all P < 0.001). In particular, we believed that LACTW was
a good estimate of both the magnitude and duration of
dysfunction in lactate homeostasis over time (Fig. 5). There-
fore, we decided to exclude the individual lactate measure-
ments from the model, except for the measurement taken
upon SICU admission. Using backward stepwise multivariate
logistic regression, LACTW was independently associated with
overall complications, and LACTW and lactate clearance at

0e24 h were independently associated with major complica-
tions (Table 5).

The optimal value of LACTW to discriminate between
patients who did or did not develop complications was

1.46 mmol/L (sensitivity 80.4%, specificity 63.5%). Patients
were divided into two groups using the optimal cutoff value
for LACTW. Those patients in whom the LACTW value was
"1.46 mmol/L were defined as having a low LACTW, and those
patients in whom the LACTW value was >1.46 mmol/L were
defined as having a high LACTW. The trends in lactate levels in
the two groups are shown in Figure 6. In the high LACTW

group, the lactate levels increased significantly in the first 12 h
after the operation. The lactate levels in the low LACTW group
were slightly reduced at 6 and 12 h and reached statistical
significance postoperatively at 18 and 24 h. Patients in the

high LACTW group had higher peak lactate levels, longer lac-
times, and lower lactate clearances than those in the low
LACTW group (Table 6). Additionally, the overall and major
complication rates were significantly higher in the high
LACTW group than in the low LACTW group (OR, overall
complications, unadjusted, 7.1; 95% CI 3.0e16.9; adjusted, 5.7,
95% CI 2.1e15.0;major complications, unadjusted, 20.7, 95% CI
2.7e160.9; adjusted, 12.2, 95% CI 1.5e101.5). Similarly, the
achievement of lactate clearance >25% within 24 h of surgery
was significantly associated with a lower risk of major
complications (OR, unadjusted, 0.2, 95% CI 0.1e0.6; adjusted,

0.2, 95% CI 0.0e0.6).

4. Discussion

Elevated blood lactate levels commonly result from acute
tissue hypoperfusion and anaerobicmetabolism and has been

shown to be a surrogate for oxygen debt or oxygen deficit
accumulated over time [7,12,14,28,29]. Our previous retro-
spective study showed that the initial blood lactate level was
significantly associated with postoperative complications and
could independently predict in-hospital morbidity after major
abdominal surgery [15]. However, this findingwas not the case
in our current data. We found that lactate levels at the time of
SICU admission were not a significant predictor of post-
operative complications and that the prognostic values of
lactate at different postoperative time points for predicting
both overall and major complications increased gradually

over time during the first 24 h postoperative period. Only

Table 3e Prognostic value of peak lactate, lactime, and LACTW comparedwith initial lactate in predicting the postoperative
complications.

Variable Predictive values for overall complications using ROC analysis

Cut-off value Area under the curve (95% CI) Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Initial lactate (mmol/L) 1.4 0.633 (0.538e0.722) 72.5 54.0 56.1 70.8
Peak lactate (mmol/L) 2.1 0.703 (0.611e0.785) 78.4 54.0 58.0 75.6
Lactime (h) 11.9 0.737 (0.646e0.815) 72.5 68.2 64.9 75.4
LACTW (mmol/L) 1.5 0.754 (0.664e0.830)y 80.4 63.5 64.1 80.0

Variable Predictive values for major complications using ROC analysis

Cut-off value Area under the curve (95% CI) Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Initial lactate (mmol/L) 1.5 0.554 (0.458e0.647) 65.0 50.0 21.7 87.0
Peak lactate (mmol/L) 2.1 0.753 (0.663e0.829)* 95.0 46.8 27.5 97.8
Lactime (h) 14.6 0.836 (0.755e0.898)y 85.0 71.3 38.6 95.7
LACTW (mmol/L) 1.6 0.812 (0.728e0.879)y 90.0 62.8 34.0 96.7

PPV ¼ positive predictive value; NPV ¼ negative predictive value.
Significant difference versus initial lactate, *P < 0.05, yP < 0.01.

Table 4 e Statistically significant lactate clearance.

At time
interval

Cut-off
value

Area under
the curve

95% CI P

0e6 h #100.0 0.640 0.544e0.727 0.063
0e12 h #32.0 0.711 0.619e0.792 0.002
0e18 h #6.3 0.704 0.612e0.786 0.002
0e24 h 25.0 0.705 0.613e0.787 0.003
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La SvO2 et ses modulations 

CAT 

Rivers CMAJ 2005 
 



Donati. Chest 2007. 

PA
M

 
S

cv
O

2 
La

ct
at

e 

B 

A 

ScvO2 optimisée et morbidité postopératoire  
chez le patient à haut risque chirurgical 



Mortalité selon le niveau de ScvO2 
* hypoxie (<70%; n=62) 
* normoxie (70% to 90%; n=465) 
* hyperoxie (>90%; n=92) 

619 patients 
Données à partir de 4 registres prospectifs  de patients 
septiques optimisés précocément 

La ScvO2 a ses limites… 

Pope. Ann Emerg Med 2010. 



SvO2/SvCO2 : résultante des équilibres ou des déséquilibres apport/utilisation O2 ?
Uniquement si bas débit régional étendu (ou général) 

Troubles microcirculatoires peuvent être inapparents 

Densité capillaire fonctionnelle diminuée 
= hétérogéneité capillaire / shunts 



Mortalité selon le niveau de ScvO2 
* hypoxie (<70%; n=62) 
* normoxie (70% to 90%; n=465) 
* hyperoxie (>90%; n=92) 

619 patients 
Données à partir de 4 registres prospectifs  de patients 
septiques optimisés précocément 

Mais la ScvO2 a des limites… 

Pope. Ann Emerg Med 2010. 



La microcirculation comme un objectif 
d’optimisation hémodynamique précoce? 

Trzeciak. Acad Em Med 2008. 



Gradient en PCO2: P(v-a)CO2 

A	  
	  
	  

B	  
	  
	  

6 

CO2 
A : Bas débit 
B : Débit normal mais trouble µcirculatoire 
 
± A+B : Bas débit et  tble µcirculatoire 
± A/B : Débit inadapté au tbles µcirculatoires 
  



Cuschieri. Intensive Care Med 2005. 

P(v-a)CO2 et P(cv-a)CO2  
comme des indicateurs de l’IC  

Mixed venous-arterial pCO2 difference Central venous-arterial pCO2 difference 



Vallée. Intensive Care Med 2008. 

P(cv-a)CO2: un outil pour identifier les 
patients insuffisamment réanimés?  

PAM 

IC 

Lactate SOFA 

P(cv-a)CO2 

ScvO2 

6 mmHg 

4.3±1.6 

2.7±0.6 

78+5% 

75+5% 

56 patients en choc septique admis en réa après EGDT avec ScvO2 > 70% aux urgences  



Futier. Crit Care 2010. 

P(cv-a)CO2: un indice d’évaluation 
microcirculatoire?  

Survenue de complications postopératoires: 
- Tous les patients (Trait hachuré) 
- Patients avec ScvO2 >70% (trait plein) 
 
AUC 
- 0.751 (95% CI 0.71 to 0.79) pour Pcv-aCO2 Chez tous 
les patients 
- 0.785 (95% CI 0.74 to 0.83) pour Pcv-aCO2 chez les 
patients avec ScvO2 >70% 



Du. J Crit Care 2013. 

ScvO2 et P(cv-a)CO2 pour guider la prise en 
charge dans le choc septique 

Analyse rétrospective de 172 patients en choc septique (EGDT pour ScvO2 > 70%) 
-  Après 6h, 4 gpes selon ScvO2 (<70% ou > 70%) et ΔPCO2 (< 6 mmHg ou > 6 mmHg) 

Mortalité globale à 28 J de 35,5% 

We were particularly interested in whether differences might
exist between group 2 and group 4: patients in both groups achieved
the ScvO2 target of ≥70%, but △PCO2 was ≥6 mm Hg in group 2 and
b6 mm Hg in group 4. We found no significant differences in the
baseline characteristics, vital signs, APACHE II scores or findings of
laboratory investigations between these groups. The only significant
differences between the groups after 6 hours of treatment were HR,
which was lower in group 4 (P = .018) and 6-hour lactate
clearance, which was higher in group 4 (P = .016), despite the
fact that there were no significant differences in the total volume of
fluid infused, fluid balance, or use of inotropic and vasoactive agents
between the groups (Table 6). The patients in group 4 had
significantly lower 28-day mortality than those in group 2, although
there was no significant difference in length of ICU stay between the
groups (Table 6).

4. Discussion

Septic shock is common and is associated with substantial
mortality and substantial consumption of health care resources. The
transition from the systemic inflammatory response syndrome to
severe sepsis and septic shock involves numerous pathogenic
changes, including circulatory abnormalities that result in global
tissue hypoxia [10]. The influence of correcting these pathogenic
deficiencies has been the focus of many previous studies; in particular,
it is well recognized that adopting a goal-directed hemodynamic
optimization strategy guided by ScvO2 improves patient outcome [11].
In addition to being a stimulus of the systemic inflammatory response
syndrome, global tissue hypoxia independently contributes to
microcirculatory failure, refractory tissue hypoxia and organ dysfunc-
tion. Even with prompt treatment, the progression to severe disease
may be well under way at the time of admission to the intensive care
unit [12]. Rivers et al. showed that early optimization (within the first
6 hours of treatment) of ScvO2 and general hemodynamic parameters
improved outcomes in septic shock [10]. Our finding that 28-day
mortalitywas lower in patients in whom the target ScvO2 of≥70%was
met is in accordance with other studies [11].

Furthermore, we found that 28-day mortality was significantly
higher in patients in whom△PCO2 was N6mmHg after 6 hours. Lactate
clearance was highest in those in whom both ScvO2 and △PCO2 targets
were met, so we suggest that both ScvO2 and △PCO2 are meaningful.

In some critically ill patients, ScvO2 may exceed 70% despite
evidence of abnormal tissue oxygenation. Under these circumstances,

elevated ScvO2 may reflect impaired oxygen extraction caused by
severe microcirculatory disorders, mitochondrial damage or impair-
ment of cellular respiration [11]. At T6, we identified groups of
patients who met the ScvO2 target but in whom △PCO2 was either
normal (b6mmHg) or impaired (≥6mmHg). In these subgroups, we
found 28-day mortality was significantly lower in the △PCO2 b6 mm
Hg group than the△PCO2≥6 mmHg group, and lactate clearance rate
was significantly greater in the △PCO2 b6 mm Hg group than the
△PCO2 ≥6 mm Hg group. We speculate that the patients who were
able to meet both goals (ie, those in group 4 have superior oxygen
delivery [DO2] that meets tissue oxygen requirements, and so they can
clear lactate more efficiently, which in turn reduces the risk of further
complications that may prove to be fatal. There were no significant
differences between the treatments administered to each group, but
we note that group 2 (who were not able to meet the △PCO2 goal)
received more dopamine. Interestingly, the use of dopamine has
previously been associated with a greater number of adverse events
[13]. We cannot safely draw the conclusion that dopamine leads to
increased mortality; prospective randomized trials would be needed
to examine this observation in more detail.

△PCO2 may be an indirect marker of the adequacy of systemic flow
[9], and as such it may add context to ScvO2, helping clinicians to
achieve successful resuscitation. Therefore, using both parameters to
guide resuscitation may avoid the pitfall of ScvO2 “pseudo-normali-
zation”. Our findings suggest that ScvO2 and △PCO2 complement each
other as resuscitation target goals.

At T6 we found that for patients with △PCO2 b6 mm Hg, 28-day
mortality was lower in those with ScvO2 ≥70% compared with those
in whom ScvO2 was b70%; the former group also had superior lactate
clearance. This suggests that △PCO2 b6 mm Hg reflects adequate
systemic blood flow, and when ScvO2 falls immediate tissue oxygen
extraction might be a compensatory mechanism. Normally, a variety
of compensatory mechanisms exist to preserve tissue oxygen
extraction, including increased vascular redistribution of blood flow,
capillary recruitment, and changes in hemoglobin-binding affinity.
Recently, it has also been shown that the erythrocytes may play an

Table 2
Twenty-eight–day mortality of patients with septic shock

28-d mortality of septic shock patients

ScvO2 b70%
(N = 50)

ScvO2 ≥70%
(N = 122)

P value

n (%)
28-d mortality 25 (50) 36 (29.51) .009

△PCO2 ≥6 mm Hg
(N = 69)

△PCO2 b6 mm Hg
(N = 103)

n (%)
28-d mortality 37 (53.62) 24 (23.30) .000

Table 3
Twenty-eight–day mortality of patients with septic shock compared by group

Group n 28-d mortality of septic shock patients

1 28 50%
2 41 56.1%
3 22 50%
4 81 16.1%
Total 172 35.5%

Fig. 1. Twenty-eight-day mortality of patients with septic shock compared by group.

Table 4
Six-hour lactate clearance rate in patients treated for septic shock compared by group

Group n 6 h lactate clearance rate

1 28 −0.09 ± 0.59
2 41 0.01 ± 0.61
3 22 −0.04 ± 0.43
4 81 0.21 ± 0.31
Total 172 0.08 ± 0.47

1110.e3W. Du et al. / Journal of Critical Care 28 (2013) 1110.e1–1110.e5

Pour les patients avec ScvO2 > 70% + ΔPCO2 > 6 mmHg 
Mortalité: 56,1% 

Clairance du lactate: 0,01 + 0,61 vs 0,21 + 0,31	  



Conclusions 

 
•  Connaître et identifier sans délai les signes les 
plus précoces du choc débutant 
 
•  Mise en place simultanée d’une démarche 
diagnostique et thérapeutique dont la finalité est 
de maintenir l’apport en O2 aux cellules 

•  L’utilisation précoce de la ScvO2 permet 
l’optimisation hémodynamique et l’amélioration du 
pronostic chez le patient septique ou chirurgical 
 
•  Au-delà d’une valeur de ScvO2 de 70%, il peut 
être intéressant d’évaluer d’autres paramètres de 
suivi de la « respiration tissulaire » 

•  La persistance d’une valeur de lactatémie >2 
mmol/L, accompagnée d’une acidose métabolique 
incite à poursuivre l’optimisation hémodynamique 
 
•  De ce point de vue, viser P(cv-a)CO2 <6 mmHg 
pourrait permettre de compléter l’ajustement de la 
perfusion à la « respiration tissulaire » 


