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Materials and methods
Study population
The study group consisted of sixteen septic shock patients (diagnostic criteria of the International Guidelines for Management of Severe Sepsis and Septic Shock (16)) admitted to the surgical ICU (E. Herriot Hospital – Lyon University hospitals). Eight healthy volunteers were included in the study after informed consent was given (median age = 47, 3 women - 5 men). This work belongs to a global study on ICU-induced immune dysfunctions. It has been approved by our Institutional Review Board for ethics (“Comité de Protection des Personnes Sud-Est II” #IRB 11236) and registered at French Ministry of Research and Enseignement (#DC-2008-509). It is also recorded at the Commission Nationale de l’Informatique et des Libertés. Exclusion criteria comprised age < 18; immunosuppressive disease (HIV, cancer, primary immune deficiency); immunosuppressive treatment or corticoid treatment (dosage > 10mg/day or cumulative dose >700 mg equivalent prednisolone); aplasia as defined by number of circulating neutrophils < 500 cells / mm3; extracorporeal circulation during the month prior ICU admission. Septic shock was defined by an identifiable site of infection, persisting hypotension despite fluid resuscitation requiring vasopressor therapy, and evidence of a systemic inflammatory response manifested by at least two of the following criteria: a) temperature >38°C or <36°C; b) heart rate >90 beats/min; c) respiratory rate >20 breaths/min; d) white blood cell count > 12 000/mm3 or < 4 000/mm3. Severity was assessed by the Simplified Acute Physiologic Score II (SAPS II) calculated at inclusion in the protocol. Development of organ dysfunction was assessed by the Sequential Organ Failure Assessment score (SOFA, range: 0-24) measured after 24h of ICU stay. Mortality was defined as death occurring within 28 days after the onset of shock. The onset of septic shock was defined as the beginning of vasopressor therapy. The immunosuppressive state of septic patients was verified by measuring decreased HLA-DR expression on monocytes (mHLA-DR) expressed as a number of antibodies bound per cell (ABC, see below standardized protocol), CD4+ lymphocyte count and Treg percentage.
mHLA-DR (standardized protocol)

Samples of peripheral blood were collected in EDTA anticoagulant tubes. Briefly, whole blood (50 L) was stained with 20 µl of QuantiBrite HLA-DR/Monocyte mixture (QuantiBrite anti-HLA-DR PE (clone L243)/Anti-monocytes (CD14) PerCP-Cy5.5 (clone MP9), Becton Dickinson San Jose, CA, USA) at room temperature for 30 minutes in a dark chamber. Samples were then lysed using the FACS Lysing solution (Becton Dickinson) for 15 minutes. After a washing step, cells were analyzed on Navios (Beckman Coulter). Monocytes were first gated out from other cells on the basis of CD14 expression and mHLA-DR expression was then measured on their surface (mono-parametric histogram) as median of fluorescence intensity related to the entire monocyte population (as recommended by manufacturer). These results were then transformed in ABC (number of antibodies bound per cell) thanks to calibrated PE-beads (BD Quantibrite™ ‐ PE Beads, Becton Dickinson) that were regularly run on flow cytometer.

Statistical analysis

Results were expressed as individual values with medians and compared using the non-parametric Mann-Whitney U test. Correlations were made with the Spearman correlation test. Statistical analyses were performed with GraphPad Prism Software (version 5.0; GraphPad Software, La Jolla, CA). P values were considered significant when lower than 0.05.
Table S1. Demographic, clinical and immunological data for septic shock patients. Continuous data and biological parameters are presented as medians and interquartile ranges [Q1-Q3]. For clinical parameters, categorical data are presented as number of cases and percentages among the total population in brackets. SAPS II (Simplified Acute Physiology Score II) and McCabe scores were calculated after admission. SOFA (Sequential Organ Failure Assessment) score was measured after 24 h of ICU stay. mHLA-DR was expressed as numbers of anti-HLA-DR antibodies bound per monocyte (ABC) (Normal value from age-matched healthy volunteers is >15 000 ABC). Count of CD4+ lymphocytes (cells/µL), percentage of T regulatory lymphocytes (Treg) and mHLA-DR were measured 3 or 4 days after the onset of shock. 
	Parameters
	
	
	Septic shock

Patients (n=16)
	
	

	
	
	
	
	
	

	Age at admission (years)
	
	66 [61-72]
	
	

	
	
	
	
	
	

	Gender - Male, n (%)
	
	12 (75)
	
	

	Main admission category
	
	
	
	

	Medical, n (%)
	
	12 (75)
	
	

	Surgical, n (%)
	
	
	4 (25)
	
	

	Number of comorbidities
	
	
	
	

	0, n (%)
	
	
	3 (19)
	
	

	≥ 1, n (%)
	
	
	13 (81)
	
	

	SAPS II
	
	
	67 [51-81]
	
	

	SOFA score
	
	
	10 [9-12]
	
	

	McCabe score
	
	

	1, n (%)
	
	
	11 (69)
	
	

	2, n (%)
	
	
	3 (19)
	
	

	3, n (%)
	
	
	2 (12)
	
	

	28-day non survivors, n (%)
	
	
	5 (31)
	
	

	Infection diagnosis, n (%)
	
	
	
	

	Microbiology
	
	
	9 (56)
	
	

	Radiology
	
	
	3 (19)
	
	

	Surgery
	
	
	3 (19)
	
	

	Microbiologically documented, n (%)
	
	

	Bacilli gram -
	
	
	7 (39)
	
	

	Cocci gram +
	
	
	9 (50)
	
	

	Fungi
	
	
	0 (0)
	
	

	Other
	
	
	2 (11)
	
	

	Type of infection, n (%)
	
	
	
	

	Community acquired
	
	13 (81)
	
	

	Nosocomial
	
	
	3 (19)
	
	

	Site of infection, n (%)
	
	
	
	
	

	Pulmonary
	
	
	10 (63)
	
	

	Abdominal
	
	
	1 (6)
	
	

	Other
	
	
	5 (31)
	
	

	Secondary nosocomial infections, n (%)
	
	
	3 (19)
	
	

	Immunological parameters
	
	
	
	
	

	mHLA-DR Day 3-4 (AB/C)
	
	
	3616 [1626-5056]
	
	

	Absolute CD4+ T cell count (Day 3-4)
	
	
	381 [182-608]
	
	

	Percentage of Treg (Day 3-4)
	
	
	9 [6.8-10.6]
	
	


Figure S1. Schematic protocol representation
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Figure S2. Correlation standardized mHLA-DR / intracellular TNF. Correlation between iTNF mean fluorescence intensity (of whole monocyte population) measured at day (D)1 and monocyte HLA-DR expression (mHLA-DR) as antibodies bound per monocyte (ABC) measured at D3 in (A) 16 septic shock patients and 8 healthy controls and (B) 16 septic shock patients. Statistics: Spearman test.
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Figure S3. Expression of expHLA-DR on monocytes at baseline (i.e., within less than 1 hour after sampling) and after 2 hours at +37°C. MFI: Mean of fluorescence intensities
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Figure S4. Correlation expHLA-DR / intracellular TNF. Day 1 correlation between iTNF mean fluorescence intensity (of whole monocyte population) and expHLA-DR mean fluorescence intensity (using anti-HLA-DR in same tube as anti-CD14 and anti-TNF antibodies) in (A) 16 septic shock patients and 8 healthy controls and (B) 16 septic shock patients. Statistics: Spearman test.
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