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Abstract (150 words) 

During infection, the immune system recognize pathogens through Toll like receptors 

(TLR), leading to Nuclear Factor kB  (NF-�B) activation. Recombinant human 

activated protein C (rhAPC) is an anticoagulant treatment for septic shock, acting 

also an inflammatory and apoptotic pathway via NF-�B. To assess rhAPC 

transcriptional effect on NF-�B, regarding TLR-2 and TLR-4 polymorphisms, we 

included 50 septic shock patients among them 25 were treated with rhAPC. We 

measured Th1/Th2 cytokines, lymphocytes subsets, p50, p65 and I�Ba gene 

expressions before treatment (T1) and 36h later (T2). No difference between the two 

groups were detected for neither TLR-2 or TLR-4 polymorphism distribution nor 

Th1/Th2 profile. Concerning rhAPC group, we found a significant increase of p50 and 

p65 RNA expression at T2 (respectively 39.9 % and 81.3% p < 0.05), but not for 

I�Ba. This result confirm that rhAPC acts in vivo through NF-�B pathway at the 

transcriptional level in human septic shock. 

 

�
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Introduction 

Aberrant regulation of inflammatory responsiveness underlies the pathogenesis of 

widely disparate clinical syndromes such as cancer (1), sepsis (2), inflammatory 

bowel diseases, atherogenesis and other inflammatory disorders (3). During 

infection, macrophages recognize conserved pathogen-associated molecular 

patterns through Toll-like receptors (TLR) family (4). The ten members of already 

described TLRs recognizes a wide range of microbial components. For example, 

bacterial lipoproteins, lipopolysaccharide (LPS) and DNA containing unmethylated 

CpG dinucleotides are recognized by TLR-2, 4 and 9 respectively (5). Activation of 

TLR triggers a rapid antimicrobial response through stimulation of pro-inflammatory 

pathways. These TLRs mediate innate immunity signalling processes leading to the 

activation of Nuclear Factor kB  (NF-�B) (6), but cellular signalling of this receptor 

could be modified by polymorphism affecting their extra cellular domain. For 

example, TLR-4 polymorphism Asp299Gly is associated with decrease of LPS signal 

transduction via NF-�B and may worsen prognostic of Gram-negative bacteria septic 

shock (7,8). The term NF-kappaB commonly refers specifically to a p50-p65 

heterodimer, which is one of the most avidly forming dimers and is the major NF-�B 

complex in most cells. This ubiquitous transcription factor is inhibited by formation of 

a cytoplasmic complex with I�B inhibitor family (9). This combinatorial diversity 

contributes to the regulation of distinct, but overlapping, sets of genes, in that the 

individual dimers have distinct DNA-binding site specificities for a collection of related 

kB sites. These targeted genes included several pro-inflammatory cytokines (TNF-

alpha, interleukin-6, IL-1 beta, IL-8), cytokines implied in the Th1 (IL-2, IFN-

gamma)/Th2 (IL-10) balance, adhesion molecules, nitric oxide synthase (10), gene 

involved in apoptosis regulation (Bcl-2, Bcl-XL, (11)) and play a pivotal role in the 
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inflammatory and immune response. In vivo studies have demonstrated that NF-�B 

activity is enhanced in human sepsis and therefore identifying it as a prime candidate 

for targeted inactivation. Paterson and colleagues (12) showed an increased of NF-

�B nuclear activity at the protein level in both monocytes and neutrophils of septic 

patients compared with healthy controls. Nevertheless, no gene expression profiles 

of the NF-�B/I�B complex were performed in this study to search for a transcriptional 

modification of the NF-�B subunits expression during sepsis. 

Despite more than 20 years of extensive research, most clinical trials targeting 

blockade of specific inflammatory mediators have failed (13). But in 2001, the 

PROWESS trial proven that drotrecogin � (activated) or recombinant human 

activated protein C (rhAPC) reduces the all-cause 28-day absolute mortality in septic 

shock patient by 6.1% (14). A major mechanism of action of rhAPC is likely to be 

related to its anticoagulant properties. However, in vitro studies demonstrated that 

rhAPC had also anti-inflammatory and anti-apototic effect through the modulation of 

NFk-B activity (15). But none of them had studied the effect of rhAPC on gene 

expression of the several subunits of the NF-�B/I�B complex. Because an intact 

inflammatory response is essential in maintaining normal host defence mechanisms, 

modulation rather than blockade NF-�B activation is likely to be most effective in 

improving outcome from sepsis. As we have already demonstrated that rhAPC is 

involved in Bcl-2 over expression and apoptosis control in human shock septic (16), 

we thought that rhAPC could be also involved in transcriptional regulation of the 

subunits of the NF-�B/I�B complex. Furthermore, a better understanding of rhAPC 

effect could be helpful to define better time points for therapeutic intervention.  

Therefore, to evidence an effect of rhAPC on NF-KB/I�B complex at the 

transcriptional level, we have studied the effect of rhAPC in standardized conditions 
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during human septic shock. Regarding TLR-2 and 4 polymorphisms, which could 

modulate NF-�B expression, we have measured NF-�B/I�B gene expression by RT-

QPCR, Th1/Th2 cytokines balance and lymphocyte subpopulation counts. 

 

Material and Methods 

Patients 

Our institutional review board for human research approved this study. Special 

attention was paid to exclude patients having inherited or acquired 

immunodeficiency. Patients of the medical and surgical wards were eligible if they 

had septic shock, according to the definition of the American College of Chest 

Physicians/Society of Critical Care Medicine Consensus Conference (17). Patients 

were treated as soon as fever started with both adequate antibiotics and standard 

goal-directed therapy (18). 

25 consecutive patients admitted for septic shock and treated with rhAPC where 

included in the rhAPC group. 25 matching patients who were not treated with rhAPC 

consist on the control group. 10 healthy patients were included for gene expression 

normalization. 

For both groups, two time points were defined : T1 within 12 h after the second organ 

failure. The second time point T2 was drowned 36 h later. The Simplified Acute 

Physiology Score II (SAPS II) on admission (19) was recorded for each patient on 

admission in ICU and the Logistic Organ Dysfunction (LOD) score (20) was recorded 

at T1. Mortality was assessed 24 hrs after the T2 measurement. 

Th1/Th2 profil 

Analysis was performed using the CBA Human inflammation kit (BD Biosciences, 

San Jose, CA) according to manufacturer’s instructions. A 10-point standard curve 
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was obtained by serial dilution of the reconstituted lyophilized standard. A reagent 

mixture was obtained by mixing 10 µL of each human inflammation capture bead 

suspension (cytokines tested were: IL1-beta, IL-2, IL-4, IL-5, IL-6, IL-8, TNF-�, IL-10, 

IFN-gamma and IL-12p70). After vortexing, 50 µL was distributed into each test tube. 

Finally 50 µL of sample or standard point was added, vortexed, and incubated 90 min 

at room temperature in the dark. The beads were washed using 1 ml of buffer and 

centrifuged (200 g for 5 min). The supernatant was carefully discarded. Then 50 µL 

of phycoerythrin (PE)-labeled detection reagent was added to each tube and 

incubated 90 min at room temperature in the dark. Beads were washed using the 

same procedure and resuspended in 300 µL of buffer for analysis. The flow 

cytometer (XL MCC EPICS; Beckman Coulter, Fullerton, CA) was set up according to 

manufacturer’s instructions. Beads were electronically selected on forward-

scatter/side-scatter dot plot and identified by the 675 nm fluorescence intensity. The 

cytokine level was measured at 570 nm and mean fluorescent intensity for each type 

of bead was recorded. The flow cytometry standard files were transferred to a 

Microsoft Excel spreadsheet (Microsoft, Redmond, WA) and calculations were 

performed using BD CBA Software following a four-step procedure using a geometric 

mean of fluorescence and a four-parameter polynomial regression curve on a log-log 

scale. 

Lymphocyte sub-population counts 

Lymphocytes were determined by flow cytometry (XL MCC EPICS; Beckman Coulter, 

Fullerton, CA) using fluorescent monoclonal specific antibodies (Becton Dickinson, 

Rungis, France). T-lymphocyte subsets were selected with antibodies against CD3, 

CD4 and CD8 markers, B-lymphocytes were selected by anti-CD19 and the natural 

killer (NK) cells by anti-CD16 and CD56. The absolute cell counts were obtained by 
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mixing calibrated beads with the blood samples (Becton Dickinson Trucount, Rungis, 

France). 

Cell treatment  

Aliquots of 20 ml of blood were drawn in EDTA, and CMNC were isolated by Ficoll 

gradient centrifugation (Eurobio, Les Ulis, France) to obtain aliquots of 106 cells. 

RNA extraction and reverse transcription 

Total RNA was isolated using RNeasy columns (Quiagen, Valencia, USA), eluted in 

33 µl and the cDNA synthesis reaction using the AMV reverse transcriptase kit 

(Roche Diagnostics, Meylan, France) were performed according to the 

manufacturer’s protocols. 

Real-time PCR 

Real-time PCR was performed according to the manufacturer’s protocol (0.25 µmol/l 

of primers and 3 mmol/l of MgCl2, 1 µL of DMSO 20%, 2 µL of PCR mix containing 

Taq polymerase and Sybrgreen reagent) in a 20 µL final volume with a thermocycler 

(LightCycler, Roche, France). For relative quantification, we chose HydroxyMethyl-

Bilane Synthase (HMBS) as reference gene. In a previous study, we assessed that 

HBMS expression did not change significantly when severe infection was starting or 

during inflammatory conditions (21). The primers (Genome Express, Montreuil, 

France) for the gene amplification were : 

- HMBS F : TGCACGATCCCGAGAC ; HMBS R : CGTGGAATGTTACGAGC 

- p50 F : TTTTCGGACTACGCGGTG ; p50 R : GTTACCCAAGCGGTCC 

- p65 F : TTCCGCTACAAGTGCG ; p65 5-reverse : GGGTTGTTGTTGGTCTG 

- I�Ba F : CTCCGAGACTTTCGAGG ; I�Ba 5-reverse : AGTCCGGCCATTACAG 

The HotStart Taq polymerase (Roche Diagnostics, Meylan, France) was activated by 

heating for 8 min at 95°C. For all genes duplicate PCRs were performed for 40 cycles 



� 122 

with 20s of denaturation at 95°C, 20s of hybridisation at 61°C followed by 20s of 

elongation at 72°C for each cycle. Fluorescent signals from individual PCR reactions 

were collected as peak-normalised values plotted versus the cycle number. 

Amplifications were compared by their threshold cycle values estimated by the 

software (Roche Diagnostics, Meylan, France). All the experiments were performed 

at least twice. 

Calculations of results 

Gene expressions were performed using the 2-DDCT method (23). The relative gene 

quantification is based on the prerequisite that the efficiencies (E) of both the 

references and target gene PCR amplifications were identical, with a variation of 

E=10-1/slope less than 0.05. In our hands, serial dilutions of 50 ng to 0.5 ng HeLa 

cDNA showed comparable efficiencies for p50 (E=2.03), p65 (E=2.03), Ikb-� 

(E=2.04) and HMBS (E=2.03) with linear kinetics between respective Ct values. 10 

healthy control (5 men and 5 women ; mean age 43.5 +/- 12.1 year) were included to 

normalise gene expression profile as required for the  2-DDCT method. 

TLR-2 and TLR-4 genotyping 

Detection of the TLRs polymorphisms was performed by an hybridization probe 

assay as previously described (23). Briefly PCR was performed using 5 �l DNA, 4 

mM MgCl2, and 0.25 �M of the TLR-2 or TLR-4 probes. The PCR amplification was 

performed in the LightCycler™ (Roche Diagnostics, France) using 10 min of initial 

denaturation at 95 ° following 40 cycles of amplification for TLR-2 with an annealing 

temperature of 55 °C or 50 cycles for TLR-4 with an annealing temperature of 54 °C. 

For TLR-2 melting curve analysis, we use a slope of 0.1 °C/s. For TLR-2 melting 

curve analysis, we use a slope of 0.05 °C/s. Melting curves were converted to 

melting peaks by plotting the second negative derivative of fluorescence with respect 
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to temperature. All the results were confirmed by sequencing analysis on an ABI 

7100 (Big dye terminator kit, Applied Biosystems) using the same sets of primers. 

Statistical analysis 

Values are expressed as means +/- SD. Kinetic data were studied with analysis of 

variance for repeated measurements. When necessary non-parametric comparisons 

of the mean were performed (Mann-Whitney U-test or Wilcoxon test as required). 

Correlations between continuous variables were performed using Spearman S rank 

correlation tests. p < 0.05 was considered significant. All statistical analyses were 

performed using SPSS version 11.5 (SPSS Inc., Chicago, IL) 

 



� 124 

Results 

Clinical characteristics 

We included prospectively 50 patients admitted to the intensive care unit fulfilling the 

criteria for septic shock (17) : one group of 25 treated by rhAPC (APC group), one 

group of matching patients not treated by rhAPC (control group). Table I shows 

clinical characteristics of the rhAPC and control group. No difference between the 

rhAPC and the control group was found concerning SAPS II (respectively 61.7 ± 15.4 

vs 58.3 ± 15.1) or LOD score (respectively 9.2 ± 4.1 vs 8.0 ± 3.3). Mortality was 44 % 

for the rhAPC group and 36 % for the control group (NS). 

Th1/Th2 profiles 

To establish Th1/Th2 profiles, several cytokines were measured : IL1-beta, IL-2, IL-4, 

IL-5, IL-6, IL-8, TNF-�, IL-10, IFN-gamma and IL-12p70. Only IL1-beta, IL-6, IL-8, 

TNF-�, IL-10, IFN-gamma show values above detection threshold. Figure 1 show IL-

10 / TNF-� ratio : this ratio did not change between T1 and T2  regarding the 2 

groups. No change of cytokine expression was found regarding TLR-4 or TLR-2 

polymorphisms. Figure 2 show a) INF-gamma, b) IL-6, c) IL-8, d) IL1-beta expression 

for the two group. The high level of IL-6 at T1 and T2, the statistical decrease of INF-

gamma between T1 and T2 for both groups (p < 0.05), the increase of the IL-10/TNF-

� ratio between T1 and T2, respectively a mean value of 2.26 vs 2.85 for the rhAPC 

group and 2.08 vs 2.62 for the control group, despite no statistical difference lead to 

a predominance of Th2 cytokines at T2 without difference between rhAPC and 

control group.  

Lymphocyte subsets 
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No statistical change was found between the rhAPC or the control group regarding 

CD4+ or CD8+ T cells subsets. No change of T cell CD4/CD8 ratio was found over 

time or between groups (data not shown). 

TLR polymorphisms 

To assess whether TLR polymorphism had a role in rhAPC response, we searched 

for TLR-2 and TLR-4 polymorphisms in the control and rhAPC groups. Results are 

indicated on Table I. No difference of distribution was found between rhAPC group 

and control group regarding TLR-2 or TLR-4 polymorphisms. Concerning TLR-4 we 

observed that the TLR-4-Asp299Gly is associated with the TLR-4-Thre399Ile for 9 

patients (5 in the rhAPC group and 4 in the control group, Fisher exact test, p < 0.05). 

Evolution of NF-�B expression 

To go further in the molecular basis of rhAPC effect, since overall TLR 

polymorphisms distribution appeared not different between rhAPC and control group, 

we studied the RNA expression of the NF-�B/I�B complex by RT-QPCR. At T1, I�Ba 

expression was increased in both rhAPC group and control group comparing to 

healthy control (p < 0.05, data not shown), whereas p50 and p65 level were not 

different (data not shown). At T1, relative expression of p50, p65 and I�Ba was not 

different between rhAPC and control group (respectively 0.77 +/- 0.70 vs 0.73 +/- 

0.69 for p50 ; 1.55 +/- 1.45 vs 1.18 +/- 1.23 for p65 ; 2.40 +/- 2.79 vs 2.04 +/- 2.87 for 

I�Ba). At T2, p50, p65 and I�Ba expression were increased in the rhAPC group 

comparing to healthy control (p < 0.05, data not shown). Figure 3 shows the 

percentage of variation of the NF-�B gene expression between T1 and T2 in the 

control and rhAPC group. Interestingly, in the rhAPC group we observed a significant 

increase of p50 and p65 RNA level between T1 and T2 (respectively 39.9 % and 

81.3% p < 0.05), showing an increase of p65 expression two times greater than p50. 
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However, in the control group, we did not observe such variation. Despite a slight 

increase from T1 to T2 in the rhAPC group (from 2.40 +/- 2.79 to 3.15 +/- 3.38) and a 

decrease in the control group (from 2.04 +/- 2.87 to 1.72 +/- 1.90), there was no 

statistical difference for I�Ba expression between rhAPC and control group. Since we 

observed a significant increase at mRNA level of p50 and p65 after rhAPC treatment, 

we search for a possible effect of the TLR polymorphism. At T1 or T2, there is no 

difference between p50, p65 or Ikba expression regarding TLR-2 and TLR-4 

polymorphisms (data not shown). 

Altogether, these results shows that rhAPC treatment increase significantly p50 and 

p65 expression at the RNA level regardless of common TLR-2 and TLR-4 

polymorphism. 
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Discussion 

In this in vivo human septic shock study, we have shown that rhAPC increased 

p50 and p65 mRNA level comparing to control group. Despite this effect on these 

activating subunits, circulating TNF-�, IL1-�, IL-6, IL-8, IL-10 and IFN-� 

concentrations were unrelated to NF-�B mRNA variation. However, this lack of 

concordance could be related to the fact that detectable concentrations of all these 

cytokines in the present study are dispersed in very large range even within 

individual patients, as reported previously (24). Nevertheless, this result is in 

agreement with a study from Paterson et al. (12), in which nuclear activity of NF-�B in 

both monocytes and neutrophils of septic patients was also unrelated to plasma IL-6, 

IL-8, and sICAM-1 concentrations. We should also note that NF-�B is not the only 

transcriptional regulator of all theses cytokines (25), suggesting that NF-�B is not the 

only pathway involved in cytokines expression. Except significant decrease of IFN-� 

in rhAPC and control group at T2 comparing to T1, no statistical change of these 

cytokine concentration were found between the two groups or during time. IFN-� has 

an immunoregulatory effect in patients with immunoparalysis during the 

compensatory anti-inflammatory response syndrome, not only restoring levels of 

HLA-DR expression but also reestablishing the ability of monocytes to secrete 

cytokines such as TNF-� (26). This decrease should reflect natural evolution of septic 

shock syndrome toward immunoparalysis (27). Altogether, rhAPC did not seem to 

change the evolution of Th1/Th2 cytokine profil. Possibly, it may reflect insufficient 

patient numbers given the biological variation in immune response. Nevertheless, 

this result is in agreement with a review from Macias et al., who confirm that to date, 

no anti-inflammatory effect of the rhAPC has been observed in any clinical studies 

(28). 
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In a previous study (16) we found that in human septic shock, rhAPC has 

antiapoptotic effects on circulating mononuclear cells, assessed by a significant 

decrease of the Bax/Bcl-2 ratio due to an effect on Bcl-2 mRNA levels. As Bcl-2 is 

known to be potentially regulated by NF-�B, this increase could be related to an 

increase of p50 and p65 subunits and could be an indirect proof of rhAPC anti-

apoptotic action through NF-�B pathway. A previous study by Joyce et al. (15) 

demonstrated with an in vitro model using several endothelial cell lines that rhAPC 

interact with one subunit of the NF-�B complex called NF-�B1/p105. Our study 

confirm that in vivo, in human septic shock, rhAPC act also through the NF-�B 

complex, but via p50 and p65 subunits. In an animals study, Gadjeva et al. (29) have 

demonstrated that p50-deficient mice exhibited a modest increase in susceptibility to 

LPS-induced shock but p50–/–p65+/– mice were exquisitely sensitive to LPS. This 

latter study demonstrated that NF-�B subunits p50 and p65 have critical inhibitory 

functions during the systemic response to LPS. By the way, we thought that rhAPC 

can induce p50 and p65 expression to restore NF-�B anti-apoptotic function. In 

another hand, excessive NF-�B activity could worsen prognostic as demonstrated by 

the Paterson study (12) : the patients who died from sepsis had increased levels of 

NF-�B activity in the nucleus of monocytes, as compared with patients who survived 

sepsis. Rather than blockade or increase activity of NF-�B, by sustaining p50 and 

p65 expression at the RNA level, rhAPC seems to maintain the possibility of an NF-

�B response. Including more patient in the rhAPC group should be helpful to 

compare RNA level of p50 and p65 between survivors and non survivors and 

therefore could lead to a better understanding of the rhAPC effect on NF-�B 

expression. 
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Concerning TLR, we only evidenced TLR-4 polymorphisms. However their 

distributions were similar between control and rhAPC group. Patient carrying the 

TLR-4 Asp299Gly polymorphism have the same response to rhAPC than patient 

carrying the TLR-4 Thre399Ile polymorphism.  This result suggests that rhAPC effect 

is not linked to TLR response to pathogens. Many other factors could be involved in 

innate immunity response. For example, polymorphisms have been identified for two 

FcgR classes, representing allelic variation of the FcgRIIa (CD32), FcgRIIIa and 

FcgRIIIb (CD16). The FcgRIIa polymorphisms are now considered to be an heritable 

risk factor for infectious diseases and some manifestations of autoimmune disorders 

(30).  

In conclusion we have shown that rhAPC increased both p50 and p65 RNA 

expression of NF-�B in human septic shock, without inducing change of Th1/Th2 

cytokine balance and regarding TLR-2 and TLR-4 polymorphisms, confirming in vivo 

that rhAPC could act through NF-�B pathway in anti-apoptotic rather than anti-

inflammatory effect. 
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Table I  : Clinical characteristics and genotyping results of rhAPC and control group. 

 rhAPC group 

(n=25) 

Control group 

(n=25) 

p 

Age (yr) * 66.5 ± 14.4 65.8±11.8 NS 

SAPS II * 61.7±15.4 58.3±15.1 NS 

LOD score * 9.2±4.1 8.0±3.3 NS 

Mortality (%) 44 % 36 % NS 

Source of infection : n (%)  

 Pneumonia 10 (40 %) 

 

13 (52%) 

 

NS 

  Peritonitis 7 (28%) 4 (16%) NS 

 Others 8 (32%) 8 (32 %) NS 

TLR genotyping    

Genotype of TLR-2 (n for each SNP) 

Arg753Arg/Arg753Gln/Gln753Gln 

 

25/0/0 

 

25/0/0 

 

NS 

 

Genotype of TLR-4 (n for each SNP) 

Asp299Asp/Asp299Gly/Gly299Gly 

 

 

20/5/0 

 

 

21/4/0 

 

 

NS 

Thre399Thre/ Thre399Ile/Ile399Ile 20/5/0 21/4/0 NS 

�

* Data are means +/- SD. The respective p values result from the nonparametric 

Kruskal-Wallis test, while associations with the genotype were searched with logistic 

regression. 

�
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Figure 1 : Evolution of IL-10 to TNF-� ratio in rhAPC and control group at T1 and T2. 

Box and whiskers plot show median and interquartile range for IL-10 to TNF-� ratio. 

No significant changes between rhAPC and control group are observed at T1 or  T2. 
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Figure 2 : Evolution of a) INF-gamma, b) IL1-beta, c) IL-6 and d) IL-8 expression in 

rhAPC and control group between T1 and T2. Box and whiskers plot show median 

and interquartile range group for theses cytokines. There is a significant decrease of 

INF-gamma levels between T1 and T2 for both rhAPC and control group (* p < 0.05) 

but no difference between groups. 

For the others cytokines, no statistical change was found between groups or during 

time. 

a) IFN gamma 
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b) IL1-beta 

 

 

c) IL-6 
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d) IL-8 
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Figure 3 : NF-�B gene expression profile of rhAPC (n=25) and control group (n=25). 

The figure shows the percentage of variation of mRNA level of the NF-�B/I�B 

subunits between T1 and T2 for rhAPC group (solid bar) and control group (empty 

bar). There is a statistical difference of expression of p50 and p65 between the 

rhAPC and the control group (* p < 0.01), but no statistical difference for I�Ba 

expression between the two groups (NS). 
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Le syndrome de réponse inflammatoire systémique est un syndrome clinique correspondant à la réponse inflammatoire systémique à 

certaines agressions cliniques graves comme un état infectieux, un état de choc ou un traumatisme. Ce syndrome est caractérisé par la 

présence d'au moins deux des signes suivants : 

- une température corporelle > 38° C ou < 36° C, 

- une rythme cardiaque > 90 battements par minute, 

- un rythme respiratoire > 20/min ou une hyperventilation se traduisant par une PaCO2 < 32 mm Hg (< 4,3 kPa) en air ambiant, 

- une leucocytose > 12 000/mm3 ou < 4 000/mm3 ou > 10 % de cellules immatures. 

 

Ces trois états septiques sont par ordre de gravité croissant : 

1. le sepsis : infection cliniquement suspectée ou microbiologiquement documentée, associée à un syndrome de réponse 

inflammatoire systémique 

2. le sepsis grave : sepsis avec dysfonction aiguë d'un ou de plusieurs organes définie par : 

- sepsis + lactates > 4 mmol/l ou 

- hypotension avant remplissage ou 

- dysfonction d'un ou plusieurs organes consécutive à leur hypoperfusion et à la toxicité cellulaire des toxines bactériennes : 

- poumon : atteinte de la fonction respiratoire définie par une PaO2/FiO2<300, 

- rein : attente de la fonction rénale définie par une créatinine > 176 µmol/l, >2x la normale ou une oligurie, 

- sang (en tant qu'organe) : thrombocytopénie < 100/mm³; coagulation : INR > 1.5, 

- foie : atteinte de la fonction hépatique définie par une INR >4, bilirubine > 78 µmol/l, 

- cerveau : troubles de la vigilance mesurés par l'échelle de Glasgow avec un GCS <13. 

3. le choc septique : sepsis grave avec hypotension artérielle réfractaire malgré un remplissage vasculaire adéquat (20-40 ml/kg)
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