Table 1: Endpoints

	PRIMARY Endpoint
	28-day mortality


	KEY SECONDARY Endpoint
	

	Extent of organ failure
	indicated by:
Mean Sequential Organ Failure Assessment (SOFA) score over the first 7 days following randomization
and
Organ support free days (total days free of invasive ventilation, vasopressors/inotrops and RRT) until d28

	(Further) SECONDARY Endpoints
	

	90-day mortality
	

	1-year mortality
	

	Length of stay (LOS)
	Intensive Care Unit (ICU) LOS [days]
Hospital LOS [days]

	Basic Hemodynamics
0 and 12 hrs, d1-7

	Days free of vasopressor until day 28 [days] 
Norepinephrine dose [µg/kg/min]
Dobutamine dose [µg/kg/min]
Epinephrine dose [µg/kg/min]
Vasopressin dose [U/kg/min]
Vasoactive inotropic score (VIS)
Mean arterial pressure (MAP) [mmHg]
Heart rate (HR) [bpm]
Central venous pressure (CVP) [mmHg]
Central venous saturation (ScvO2) [%]

	Extended Hemodynamics
0 and 12 hrs, d1-7

	Cardiac index (CI) [l/min/m2]
Stroke volume variance (SVV) [%]
Systemic vascular resistance index (SVRI) [dyn*s*cm-5*m²]
Global end diastolic volume index (GEDI) [ml/m2]
Extravascular lung water index (ELWI) [ml/kg]
Pulmonary vascular permeability index (PVPI)

	Arterial Blood Gas Anaysis (BGA)
0 and 12 hrs, d1-7
	pH
PCO2 [mmHg]
HCO3- [mmol/L]
PO2 [mmHg]
Lactate [mmol/L]

	Respiratory function
0 and 12 hrs, d1-7
	Days free of ventilator until day 28 [days]
PO2/FiO2 ratio (PF ratio)
Tidal Volume (VT) [ml]
Positive end expiratory pressure (PEEP) [cmH2O]
Peak pressure (Ppeak) [cmH2O]
Plateau pressure (Pplat) [cmH2O]
Respiratory Rate (RR) [1/min]
Inspiratory Time (Tinsp) [s]
Inspiratory Flow [l/min]
End tidal CO2 (etCO2) [mmHg]

	Renal function
0 and 12 hrs, d1-7, ICU discharge
	Days free of renal replacement therapy (RRT) until day 28 [days]
Presence of acute kidney injury (AKI) (KDIGO) [yes/no], 0 and 12 hrs, d1-7, ICU discharge
AKI stage (KDIGO) [Stage 1 to 3], 0 and 12 hrs, d1-7, ICU discharge
Need for RRT [yes/no], 0 and 12 hrs, d1-7, ICU discharge
Estimated Creatinine-based Glomerular Filtration Rate (eGFR) (CKD-EPI) [ml/min], 0 and 12 hrs, d1-7, ICU discharge
Fluid intake [ml/d], d1-7
Urine output [ml/d], d1-7
Ultrafiltration [ml/d], d1-7
Net daily fluid balance [ml/d], d1-7

	Liver function
0 and 12 hrs, d1-7, ICU discharge
	Bilirubin [µmol/l]
Aspartate aminotransferase (AST) [U/l]
Alanine aminotransferase (ALT) [U/l]
Alkaline phosphatase (AP) [U/l]
Gamma-glutamyl transferase (GGT) [U/l]
Cholinesterase (CHE) [kU/l]
Albumin [g/l]

	Sepsis associated coagulopathy
0 and 12 hrs, d1-7
	Differential full blood count (including Hemoglobin (Hb) [g/dl], White blood cell count (WBC) [Tsd/µl], Polymorphonuclear leucocytes (PMN) [Tsd/µl], Lymphocytes [Tsd/µl], Monocytes [Tsd/µl],  Platelets [Tsd/µl] and Schistocytes [%])
Fibrinogen [g/l]
D-Dimer [mg/l]
International normalized ratio (INR)
Lactate dehydrogenase (LDH) [U/l]
Antithrombin (AT)-III [%] 
Protein C [%]
vWF:Ag [IU/dl] (only at 0 and 24h)
ADAMTS13 [%] (only at 0 and 24h)
ISTH-DIC Score [0-8 points] 

	Inflammatory response
0 and 12 hrs, d1-7

	C-reactive protein (CRP) [mg/l]
Procalcitonin (PCT) [µg/l]
Interleukin-6 (IL-6) [ng/ml]
Ferritin [µg/l]
Neutrophil/Lymphocyte ratio

	Cardiac function
0 and 12 hrs, d1-7, ICU discharge
	Creatine kinase (CK) [U/L]
Myoglobin [ug/L]
NT-proBNP [ng/L]
Troponin T, high sensitive [ng/L]

	Secondary infections until ICU discharge
	Presence [yes/no]
Species [gram+/gram-/viral/fungal]
Viral reactivation (HSV, EBV and CMV copies by PCR) (only at d7 and 14)

	SAFETY ENDPOINTS
	

	Bleeding complications 
until day 7
	Vascular access-related
Intra cerebral bleeding
Others

	Bleeding complications 
until day 7
	Acute myocardial infraction
Thrombosis/ Embolism

	Allergic reactions
until day 7
	Acute hemodynamic worsening + tachycardia 

	Infections
until day 7
	Infections related to the entry site of the dialysis catheter or new bloodstream infections


	Transfusion associated lung injury (TRALI)
until day 7
	Significant worsening of respiratory function 
+ typical x-ray deterioration 


	Severe thrombocytopenia
until day 7
	Occurrence of and time to severe thrombocytopenia (<5,000/μl)

	Other device related Severe Adverse Events (SAEs)
until day 7
	Other device related SAEs such as air embolism or clot formation in the vein around the catheter with a risk of dislodgement of the clot to the lung

	Other SAEs
until day 7
	SAEs that are not related to the critical illness / sepsis per se and are classified as possibly, probably or causally provoked by the intervention.



Table 2: Shedule of Enrollment, Interventions and Assessments (SPIRIT Figure)
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Screening
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Post-Intervention period

Follow - Up

Time

day 1

day 2

day 3

day 4

day 5

day 6

day 7

day 14

day 28

ICU-D

H-D

day 90

day 360

Time Specification

TO

TO +6 hrs
pre-
intervention

TO +12 h
post-
intervention

TO +24h

6:00-
12:00

6:00 -
12:00

6:00-
12:00

6:00-
12:00

6:00-
12:00

6:00-
12:00

6:00-
12:00

Visit #

V1

V2

V3

V4

V5

V6

V7

V8

V9

V10

V11

V13

V14

V 16

Randomisation process

Inclusion / Exclusion criteria

Informed consenting

Randomization stratifiers

center, sex (m/f/d), active malignant disease (yes/no), pulmonary focus (yes/no),

Lactate (<4.5/24.5mmol/l)

Demographics / medical history

XX X [X |IX | X

Intervention

Re-Evaluation 2nd treatment

Primary endpoint

28-day mortality

Key secondary endpoints

(mean) SOFA score d1-7

Organ support free days until d28

X (free days)

Secondary endpoints

90-day mortality

Lenght of stay (LOS)

Hemodynamics (vasopressor dose, VIS, MAP, HR, CVP, ScvO2, vasopressor free days)

X (free days)

Extended hemodynamics (thermodilution)

Blood gas analysis

Respiratory function (PF ratio, VT, PEEP, Ppeak, Pplat, RR, Tinsp, Flow, etCO2, ventilation free days)

X (free days)

Renal function (AKI, eGFR, fluid balance, RRT free days)

X (free days)

Liver function (bilirubine, AST, ALT, AP, GGT, CHE, albumin)

Sepsis associated coagulopathy (Different BC, Fib, D-Dimer, INR, LDH, AT-IlI, Proetin C, DIC)

XX X X IX X |X

XXX IX |X |X X

XXX IX |X |X X

XXX IX |X |[X |X

XXX IX |X |[X |X

XXX IX |X |[X |X

VWF:Ag / ADAMTS13

Inflammatory response (CRP, PCT, IL-6, Ferritin, NL ratio)

x

x

x

x

x

x

Cardiac function (TropT, CK, Myoglobin, BNP)

TTE

XX X XX XX X |[X |IX | X

XXX XXX X IX X XX

Causative pathogen (gram+/gram-/viral/fungal/non-identified)

Secondary infections (y/n, species)

Viral reactivation screen (HSV, EBV and CMV PCR)

Safety endpoints (until d 7

Bleeding complication

Allergic reactions

TRALI

Severe Thrombocytopenia

SAEs not related to clinical sepsis course

XX IX [X |IX

XX |IX X X

XX IX [X |IX

XX IX [X |IX

XX IX [X |IX

XX |IX [X |IX

XX |IX [X |IX

XX |IX [X |IX

Exploratory Endpoints

360-day mortality

Quality of Life

Biosampling

serum, plasma, urine

removed plasma (intervention arm only)










Study period Screening Random.

Time day 1 day 2 day 3 day 4 day 5 day 6 day 7 day 14 day 28  ICU-D H-D day 90 day 360

Time Specification T0 

T 0 +6 hrs 

pre-

intervention

T0 +12 h 

post- 

intervention

T0 +24h

6:00-

12:00

6:00 -               

12:00

6:00-

12:00

6:00-

12:00

6:00-

12:00

6:00-

12:00

6:00-

12:00

Visit # V 1 V 2 V 3 V4 V5 V6 V 7 V 8 V 9 V 10 V 11 V 12 V 13 V 14 V 15 V 16

Randomisation process

x

Inclusion / Exclusion criteria x

Informed consenting x

Randomization stratifiers x

center, sex (m/f/d), active malignant disease (yes/no), pulmonary focus (yes/no), 

x

Lactate (<4.5/

≥

4.5mmol/l)

x

Demographics / medical history x

Intervention  x*

Re-Evaluation 2nd treatment x*

Primary endpoint

28-day mortality x

Key secondary endpoints

(mean) SOFA score d1-7 x x x x x x x x x

Organ support free days until d28 x 

(free days)

Secondary endpoints

90-day mortality x

Lenght of stay (LOS) x x

Hemodynamics 

(vasopressor dose, VIS, MAP, HR, CVP, ScvO2, vasopressor free days)

x x x x x x x x x 

(free days)

Extended hemodynamics

 (thermodilution)

x x x x x x x x

Blood gas analysis x x x x x x x x x

Respiratory function

 (PF ratio, VT, PEEP, Ppeak, Pplat, RR, Tinsp, Flow, etCO2, ventilation  free days) 

x x x x x x x x x 

(free days)

Renal function

  (AKI, eGFR, fluid balance, RRT free days)

x x x x x x x x x 

(free days)

x

Liver function

 (bilirubine, AST, ALT, AP, GGT, CHE, albumin) 

x x x x x x x x x

Sepsis associated coagulopathy 

(Different BC, Fib, D-Dimer, INR, LDH, AT-III, Proetin C, DIC)

x x x x x x x x

vWF:Ag / ADAMTS13 x x

Inflammatory response

 (CRP, PCT, IL-6, Ferritin, NL ratio)

x x x x x x x x x

Cardiac function 

(TropT, CK, Myoglobin, BNP)

x x x x x x x x x

TTE x x

Causative pathogen  

(gram+/gram-/viral/fungal/non-identified)

x

Secondary infections

 (y/n, species)

x x x

Viral reactivation screen

 (HSV, EBV and CMV PCR)

x x

Safety endpoints (until d 7)

Bleeding complication x x x x x x x x

Allergic reactions x x x x x x x x

TRALI x x x x x x x x

Severe Thrombocytopenia x x x x x x x x

SAEs not related to clinical sepsis course x x x x x x x x

Exploratory Endpoints

360-day mortality x

Quality of Life x x

Biosampling

serum, plasma, urine x x x x x x

removed plasma 

 (intervention arm only)

x (x)

Post-Intervention period Treatment Follow - Up


