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Supplementary Methods. 
The full search string
PubMed
("Sepsis"[Majr] OR sepsis[tiab] OR septic[tiab]) 

AND 

("Immunotherapy"[Mesh] OR "Precision Medicine"[Mesh] OR "Immunosuppression"[Mesh] OR "Anti-Inflammatory Agents/therapeutic use"[Mesh] OR "Anti-Infective Agents/therapeutic use"[Mesh] OR "Glucocorticoids"[Mesh] OR "Hydroxycorticosteroids"[Mesh] OR "Anticoagulants/therapeutic use"[Mesh] OR "Cytokines/antagonists and inhibitors"[Mesh] OR "Cytokines/therapeutic use"[Mesh] OR "Granulocyte Colony-Stimulating Factor/therapeutic use"[Mesh] OR "Granulocyte-Macrophage Colony-Stimulating Factor/therapeutic use"[Mesh] OR "Immunoglobulins, Intravenous/therapeutic use"[Mesh] OR "Programmed Cell Death 1 Receptor/therapeutic use"[Mesh] OR "Toll-Like Receptors/therapeutic use"[Mesh] OR "Polymyxin B/therapeutic use"[Mesh] OR "Thymosin/therapeutic use"[Mesh] OR "Protein C/therapeutic use"[Mesh] OR "Mesenchymal Stem Cells"[Mesh] OR immunotherap*[tiab] OR interleukin*[tiab] OR interferon[tiab] OR toll-like-receptor agonist*[tiab] OR anti-endotoxin compound*[tiab] OR blocking complement*[tiab] OR activated vitamin C[tiab] OR mesenchymal stem cell*[tiab] OR immune checkpoint inhibitor*[tiab] OR extracorporeal blood removal[tiab] OR corticosteroid*[tiab])

AND 

("Clinical Trial" [Publication Type] OR clinical trial*[tiab] OR randomized trial*[tiab] OR randomized trial*[tiab] OR controlled trial*[tiab]) 

NOT 

(("Child"[Mesh] OR "Infant"[Mesh] OR "Pediatrics"[Mesh] OR child*[tiab] OR infan*[tiab] OR newborn*[tiab] OR neonat*[tiab] OR baby[tiab] OR babies[tiab] OR pediatr*[tiab] OR paediatr*[tiab]) NOT "Adult"[Mesh])

NOT 

("Editorial"[Publication Type] OR "Letter"[Publication Type] OR "News"[Publication Type] OR "Comment"[Publication Type] OR "Review" [Publication Type] OR "Case Reports"[Publication Type] OR "letter*"[Title] OR "comment*"[Title] OR editorial[ti])

NOT

(("Animals"[MeSH Terms] OR "Animal Experimentation"[MeSH Terms] OR "animals, laboratory"[MeSH Terms] OR "models, animal"[MeSH Terms] OR "animal*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract] OR "mice"[Title/Abstract] OR "mouse"[Title/Abstract] OR "dog"[Title/Abstract] OR "dogs"[Title/Abstract] OR "pig"[Title/Abstract] OR "pigs"[Title/Abstract] OR "cow"[Title/Abstract] OR "cows"[Title/Abstract] OR "monkey"[Title/Abstract] OR "monkeys"[Title/Abstract] OR "horse"[Title/Abstract] OR "horses"[Title/Abstract] OR "sheep"[Title/Abstract] OR "ovine"[Title/Abstract] OR "lamb"[Title/Abstract] OR "lambs"[Title/Abstract] OR "goat*"[Title/Abstract] OR "swine"[Title/Abstract] OR "porcine"[Title/Abstract] OR "pup"[Title/Abstract] OR "pups"[Title/Abstract] OR "canine"[Title/Abstract] OR "bitch*"[Title/Abstract] OR "beagle"[Title/Abstract] OR "feline"[Title/Abstract] OR "rodent*"[Title/Abstract] OR "rabbit*"[Title/Abstract] OR "murine"[Title/Abstract] OR "ape"[Title/Abstract] OR "apes"[Title/Abstract] OR "gorilla"[Title/Abstract] OR "gorillas"[Title/Abstract] OR "catfish"[Title/Abstract]) NOT "Humans"[MeSH Terms])


Cochrane Central Register of Controlled Trials

ID	Search	Hits

#1	(sepsis or septic):ti,ab,kw	

#2	(immunotherap*  OR interleukin*  OR interferon  OR toll-like-receptor agonist*  OR anti-endotoxin compound*  OR blocking complement*  OR activated vitamin C  OR mesenchymal stem cell*  OR immune checkpoint inhibitor*  OR extracorporeal blood removal  OR corticosteroid*):ti,ab,kw

#3	(precision medicine   OR  immunosuppress*   OR  anti-nflammatory agent*    OR  anticoagulant* OR  cytokines OR  granulocyte colon stimulating factor* OR  granulocyte macrophage colony-stimulating factor    OR  immunoglobulin* OR  programmed cell death 1 receptor* OR  Toll-Like Receptors OR  polymyxin B OR  thymosin OR  protein OR  anti-infective agent* OR  glucocorticoid*   OR  hydroxycorticosteroid*   OR  mesenchymal stem cell*):ti,ab,kw	

#4	#2 or #3	

#5	#1 and #4 in Trials	


ClinicaTrials.gov
Studies found for: Interventional Studies | sepsis | Adult, Older Adult


EMBASE (Ovid):
Database(s): Embase Classic+Embase 


Search Strategy EMBASE:
	#
	Searches

	1
	exp *sepsis/dt, th or (sepsis or septic).ti,ab,kw.

	2
	exp immunotherapy/ or personalized medicine/ or exp immunosuppressive treatment/

	3
	exp antiinflammatory agent/dt, th or exp antiinfective agent/dt, th or drotrecogin/ or exp corticosteroid/dt, th or exp anticoagulant agent/dt, th or exp cytokine/dt or granulocyte colony stimulating factor/dt or granulocyte macrophage colony stimulating factor/dt or exp immunoglobulin/dt, th or programmed death 1 receptor/dt or toll like receptor/dt or polymyxin B/ or thymosin/dt or exp mesenchymal stem cell/

	4
	((immunotherap* or interleukin* or interferon or toll-like-receptor agonist* or anti-endotoxin compound* or blocking complement* or activated vitamin C or mesenchymal stem cell* or immune checkpoint inhibitor* or extracorporeal blood removal or corticosteroid*) and (treat* or therap*)).ti,ab,kw.

	5
	2 or 3 or 4

	6
	exp clinical trial/ or controlled clinical trial/ or controlled study/ or randomized controlled trial/

	7
	((randomized or randomised or controlled) adj3 trial*).ti,ab,kw.

	8
	clinical trial*.ti,ab,kw.

	9
	6 or 7 or 8

	10
	1 and 5 and 9

	11
	(exp child/ or exp pediatrics/ or (child* or infan* or newborn* or neonat* or baby or babies or pediatr* or paediatr*).ti,ab.) not adult/

	12
	10 not 11

	13
	(exp animal/ or exp animal experiment/ or exp animal model/ or exp veterinary medicine/ or (animal* or monkey* or sheep or ovine or lamb or lambs or goat* or pig or pigs or swine or porcine or pup or pups or dog or dogs or canine or bitch* or beagle or feline or rodent* or rabbit* or rat or rats or mice or mouse or murine or cow or cows or horse or horses or ape or apes or gorilla or gorillas).ti,ab,kw.) not human/

	14
	12 not 13

	15
	letter/ or editorial/ or note/ or case report/ or conference paper/ or "review"/ or (letter or comment* or editorial or case report).ti.

	16
	14 not 15



Therapies with a potential or hypothesized immunomodulatory effect
Therapies with a hypothesized immunomodulatory effect include nutrition, inotropic drugs and vasopressors, macrolides, resuscitation strategies, sedatives, statins, and target temperature management, if they specifically investigated and reported the immunomodulatory effects of the treatment in one of the following two ways: 1) by literally stating that the authors were interested in the treatment effect on the immune system or 2) by mentioning the effect on (inflammatory) cell populations, protein biomarkers and/or immune assays. 
Screening and data-extraction 
Two authors (MS, NvM) independently screened titles and abstracts of all identified studies, followed by the full texts. Disagreement between the two assessors was resolved until consensus. Data-extraction was performed by nine authors (MS, NvM, LB, KF, LA, TG, JCD, SJWO, LvV). Data from included studies were charted in the predesigned electronic data extraction form that can be found in Supplementary Table 1. Data-extraction of ten percent of the included studies was checked by another author to ensure interrater consistencty. In the initial protocol we planned to appraise the quality of all individual studies, however, the large number of included studies precluded this (1). A snowball approach (2) finding additional studies in the reference lists of included articles was deemed not relevant nor feasible due to the extensive number of studies included. 

Supplementary Results 
Immunonutrition
The gut surface, containing a large collection of immune cells, has an impaired defense mechanism during infections. Delivery of substances for enterocytes to improve the immune response is an attractive hypothesized effect of immunonutrition (3). Immununutrition is studied in 1 (3%) observational study and 34 (97%) RCTs (Supplementary Table 7). Treatments most studied were selenium (n=9, 27%) and fat emulsions and/or fish oil (n=6, 18%). 
RCTs without a personalized approach – Fish oil treatment resulted in lower inflammatory markers in 4 RCTS (Supplementary Table 7) but showed conflicting results on mortality in 2 RCTs (n=25-60) (4, 5). In all identified RCTs examining selenium, treatment did not lead to mortality reduction (Supplementary Table 7) (6). No studies investigating immunonutrition used stratification.

Concomitant treatments
The hypothesized effect of concomitant treatments is to support the immune system and restore homeostasis (7). Concomitant treatments as adjunctive therapy in sepsis is studied in 2 (8%) observational studies, 2 (8%) interventional non-RCTs and 20 (83%) RCTs (Supplementary Table 8). Treatments most studied included dexmedetomidine (n=6, 25%) and levosimendan (n=4, 17%). 
RCTs without a personalized approach – In all identified RCTS studying dexmetomidine sedation, it resulted in decreased inflammatory biomarkers (Supplementary Table 8), in the RCT in ICU mechanically ventilated septic shock patients; mortality did not differ (13% vs. 21%, n=201) (8). In 516 septic patients with cardiac dysfunction, no effect on mortality of levosimendan was observed (9). No studies used stratification.

Traditional Chinese Medicine 
Chinese herbs are hypothesized to restore Yang and Qi to physical homeostasis (10). Traditional Chinese Medicine in sepsis is studied in 1 (8%) observational study and 12 (92%) RCTs (Supplementary Table 9). Most studied treatments included Xuebijing injection (n=4, 31%) and Shenfu injection (n=2, 15%). 
RCTs without a personalized approach – A large recently published RCT showed that Xuebijing injections led to an absolute mortality reduction of 7% in 1817 sepsis patients admitted to the ICU (11). No studies investigating Traditional Chinese Medicine used stratification.

Combinations of therapies
Combining immunomodulatory agents from different treatment groups might provide beneficial results. This was examined in 34 studies (Supplementary Table 14), of which 16 (47%) were observation studies, 1 (3%) interventional non-RCT and 17 (50%) RCTs. Most studied combinations were corticosteroids and vasopressors (n=6, 19%), and ulinastatin and thymosin α1 (n=5, 16%). 
RCTs without a personalized approach – In all identified RCT studying ulinastatin and thymosin α1, a positive effect on mortality was found (Supplementary Table 14), for example in 120 patients with sepsis due to carbapenem-resistant bacteria a 60-day mortality reduction was found (53% vs. 27%) (12). 
Studies with a personalized approach – In a retrospective observational study including 100 patients with sepsis requiring norepinephrine (compared with 100 historical controls), a patient-tailored therapy protocol resulted in lower ICU-mortality (32 vs. 57%). The patient-tailored therapy protocol included the use of IgM-enriched immunoglobulins for patients with low plasma IgM levels, blood purification strategies for patients with high plasma levels of cytokines or endotoxin, albumin correction and modulation of vasoactive agents (13). In the PROVIDE IIa study, 240 sepsis patients were screened using ferritin and monocyte HLA-DR expression as biomarkers; treatment with either anakinra or interferon-γ was used to limited number of patients who were meeting the criteria of macrophage activation-like syndrome (MALS) or immunoparalysis. Findings of increased survival on day 7 (at the end of immunotherapy) (43% vs. 10%) did not last until day 28 (14). 

Other therapies 
Treatments that could not be classified into the previously mentioned treatment groups were studied in 2 (12%) observational studies and 15 (88%) RCTs (Supplementary Table 15). Most studied were alkaline phosphatase (n=4, 29%) and N-acetylcysteine (n=3, 21%). 
RCTs without a personalized approach – Alkaline phosphatase did not improve short-term renal function, but did decrease the incidence of major adverse kidney events at day 90 and mortality (n=301) (15). Patient stratification was not studied in this treatment group. 


Supplementary Table 1. Data-extraction form
	
	

	Study title
	

	First author
	

	Year of publication
	

	Country
	

	Study aim(s)
	

	Treatment group
	· Innate immune response
· Complement system
· Coagulation and endothelial dysfunction
· Pleiotropic drugs
· Immunonutrition
· Concomitant treatments
· Non-pharmalogical treatments
	· Traditional Chinese Medicine
· Immunostimulatory cytokines and growth factors
· Intravenous immunoglobulins
· Mesenchymal stem cells
· Immune-checkpoint inhibitors
· Combinations of therapies
· Other therapies

	Study design
	· Interventional, non-RCT
· Interventional, RCT
	· Observational


	Sepsis definition used
	· Sepsis, Sepsis-1 (1991)
· Severe sepsis, Sepsis-1 (1991)
· Septic shock, Sepsis-1 (1991)
· Sepsis, Sepsis-2 (2001)
· Severe sepsis, Sepsis-2 (2001) 
	· Septic shock, Sepsis-2 (2001)
· Sepsis, Sepsis-3 (2016)
· Septic shock, Sepsis-3 (2016)
· Other, please describe:

	Admission type 
	· Ward
· Intensive Care Unit
	· Emergency Department
· Other, please describe:

	Population type
	· Hematology/neutropenic
· Oncology
· Elderly
· Surgical
	· Medical
· Trauma
· Other, please describe:

	Number of patients studied
	
	

	Intervention
	
	

	Comparator (if any)
	
	

	Primary endpoint
	
	

	Analyses (crude and adjusted)
	
	

	Were immune profiles/biomarkers measured?
	          Which one(s)?
	

	Main findings
	
	

	Was personalized medicine implemented? 
	          How?
	

	[bookmark: _GoBack]Limitations as stated by author
	
	





Supplementary Table 2. Innate immune response
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Personalized approach
	If yes, specification
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemi-cal primary endpoint
	Main findings

	Observational studies

	Anti-endotoxin 
(16-19)
	4
	1993-1994
	3354 (806)
	ICU or not specified
	No
	
	HA-1A monoclonal antibody therapy
	Sepsis-1 or not specified
	General
	Evaluation of criteria for administration of HA-1A, survival and hospital discharge, changes in hemodynamics, cost-effectiveness
	
	Criteria for administration of HA-1A are not sensitive or specific; no difference in survival and hemodynamics; expensive treatment, not cost-saving 



	IL-1 receptor antagonist
(20-23)
	4
	1996-2017
	2256 (646)
	ICU
	Yes, two studies
(21, 22)
	Re-analysis in patients with features of MAS; baseline IL-1 level
	IL-1 receptor antagonist
	Sepsis-1 or not specified
	Medical or general
	Interaction between IL-1 concentration and IL-1 ra treatment on mortality; mortality in patients with features of MALS, cardiac function; relationship between Predicted Risk of Mortality and efficacy of rhIL-1ra
	
	Significant improvement in survival in patients with features of MALS, no significant interaction between IL-1 concentration and treatment, no effect on cardiac function; increase survival when using Predicted Risk of Mortality

	IL-6 receptor antagonist 
(24)
	1
	2023
	11643 (11643)
	Not specified
	No
	
	Analysis single nucleotide polymorphisms (SNPs) in and near IL6R to evaluate the likely causal effects of IL6R blockade
	Not specified
	General
	Mortality
	
	Decreased mortality 

	NSAID
(25)
	1
	2023
	7694 (7694)
	ICU
	No
	
	Aspirin
	Sepsis-3
	General
	Mortality
	
	Decreaed mortality

	Ulinastatin
(26)
	1
	2021
	182 (182)
	ICU
	No
	
	Ulinastatin in combination with restrictive resuscitation fluid
	Sepsis-3, shock
	General
	Extravascular lung water index, pulmonary vascular permeability index, systemic vascular resistance index, cardiac function, and renal function
	Lactate, coagulation function
	Lower lactate, inflammatory edema, vascular permeability and pulmonary edema; restored cardiac and renal functions

	Interventional studies

	Non-RCTs

	Anti-TNFα
(27-30)
	4
	1993-1995
	129
(20)
	ICU
	Yes, one study
(30)
	Subanalysis of patients with higher TNFα levels
	Murine anti-TNFα antibody (MAK 195F, B-C7 MoAb, CB006)
	Sepsis-1
	Medical and/or surgical
	Hemodynamics, safety
	Skeletal muscle pO2, cytokine levels and pharmacokinetics
	Decrease in skeletal muscle pO2 might be indicator of sepsis improvement; higher dosage did not improve cytokine levels and hemodynamics; safe treatment; patients with higher TNFα levels might have a survival benefit

	Apoptotic cells
(31)
	1
	2021
	10
(10)
	ICU, ED
	No
	
	Allocetra™-OTS
	Sepsis-3
	Medical
	Safety
	
	Safe treatment

	RCTs

	Anti-endotoxin
(32-41)
	10
	1981-1995
	4231
(145)
	Ward, ICU or not specified
	No
	
	Human anti-LPS-specific globulin (LG-1), J5 antiserum (antiserum against endotoxin core), E5 (murine monoclonal antibody against endotoxin), HA-1A monoclonal antibody therapy, anti-LPS IgG
	Sepsis-1 or not specified
	Medical and/or (neuro)surgical or not specified, one trial ARDS patients, and one trial obstretic and gynaecogi-cal patients
	Mortality, reversal of ARF, safety
	
	No difference in ARF, may reduce early mortality, different results on mortality; safe treatment; lower TNF-levels

	Anti-TNFα
(42-54)
	13
	1995-2014
	7744
(122)
	Ward, ICU or not specified
	Yes, two trials
(51, 52)
	Patients with IL-6 levels> 1000 pg/mL 
	TNFα antibody (afelimomab/MAK 195F, AZD9773, BAY times 1351, cA2, CDP571, CytoFab)
	Sepsis-1, sepsis-2, or not specified
	Medical and/or surgical
	Mortality, ventilator-free-days (VFDs); safety and tolerability
	Pattern of cytokine activation, IL-6 and TNFα levels
	Lower IL-6 and TNFα levels, no difference in mortality; different findings on mortality in patients with IL-6 >1000 pg/mL and VFDs; no difference in pattern of cytokine activation; safe and tolerable treatment

	Antitoxin liposomal agent
(55)
	1
	2019
	19
(19)
	ICU
	No
	
	Antitoxin liposomal agent (CAL02)
	Not specified
	CAP with S. pneumo-niae
	Safety and tolerability
	
	Safe and tolerable treatment

	Anti-CD14
(56)
	1
	2004
	40
(40)
	ICU
	No
	
	CD14 monoclonal antibody (IC14)
	Sepsis-2
	Medical and/or surgical
	Safety and tolerability
	
	Safe and tolerable treatment

	Bradykinin Antagonist
(57)
	1
	1997
	504 (504)
	Not specified
	No
	
	Deltibant (CP-0127)
	Not specified
	General
	Mortality
	
	No effect 

	Coenzyme Q10
(58, 59)
	2
	2015, 2020
	78
(39)
	ICU, ED
	No
	
	Coenzyme Q10 (CoQ10/ ubiquinone)
	Sepsis-2, sepsis-3
	Medical or general
	
	CoQ10 levels, , IL-6, TNFα, glutathione peroxidase and malondialdehyde (MDA) levels
	Lower CoQ10, TNFα and MDA levels

	IL-11
(60)
	1
	2015
	105
(105)
	Ward, ICU or ED
	Yes (60)
	Thrombo-cytopenia
	IL-11 therapy
	Sepsis-2
	Patient with thrombo-cytopenia
	
	Platelet recovery
	Acceleration of platelet recovery

	IL-1 receptor antagonist
(61-66)
	6
	1994-1997
	1770
(68)
	Ward, ICU or not specified
	No
	
	IL-1 receptor antagonist
	Sepsis-1
	Medical and/or surgical
	Mortality; safety
	Biomarker responses up to 72h
	Reduction in activation markers up to 72-96h, no difference in mortality; safe treatment

	Mycobacterium w
(67, 68)
	2
	2015, 2021
	252
(126)
	ICU and Respiratory ICU
	No
	
	Mycobacterium w
	Sepsis-1, sepsis-2
	Medical or general
	Mortality
	
	Different findings on mortality

	Nangibotide
(69, 70)
	2
	2020, 2023
	404
(202)
	ICU
	Yes, one study (70)
	sTREM-1 ≥ 400 pg/mL
	Nangibotide
	Sepsis-3, shock
	Medical, surgical or general 
	AEs, death, organ function, SOFA score
	Pharmaco-dynamics
	No difference in TEAEs, different results on decrease in SOFA

	NSAID
(71-75)
	5
	1991-2004
	1009
(40)
	ICU
	Yes, one study (71) 
	Hypothermic patients
	Ibuprofen, lornoxicam
	Sepsis-1 or not specified
	Medical and/or surgical (in one trial only hypother-mic septic patients) or general
	Duration of ventilation, length of ICU stay, 30-day mortality and organ failure; pathophysiologic features, safety and physiologic actions
	Metabo-lites and cytokine levels
	Different results on in mortality, no reduction in organ failure, duration of ventilation or length of ICU stay; reduction in arachidonic acid metabolism and associated pathophysiological features; safe treatment, poor rectal drug absorption

	p55 TNF receptor fusion protein
(76-78)
	3
	1997-2001
	2005
(498)
	Ward, ICU or not specified
	No
	
	p55 TNF receptor fusion protein (p55-IgG/lenercept)
	Sepsis-1 or not specified
	Medical
	Mortality
	
	No difference

	Phospholipid emulsion
(79)
	1
	2009
	1379
(1379)
	ICU
	No
	
	Phospholipid emulsion
	Sepsis-2
	General
	Mortality
	
	No difference

	Pirfenidone
(80)
	1
	2021
	176
(176)
	Not specified
	No
	
	Pirfenidone
	Sepsis-3
	Medical
	
	Creatinine and urinary volume
	No difference

	Taurolidine
(81)
	1
	1995
	100
(100)
	ICU
	No
	
	Taurolidine
	Not specified
	Medical
	Clinical or bacteriologic outcome
	Endotoxin activity
	No difference

	TLR4a
(82-85)
	4
	2010-2013
	2827
(296)
	ICU
	No
	
	Eritoran, TAK-242
	Sepsis-1 or not specified
	Medical
	Mortality
	IL-6 levels
	No difference

	TNFR:Fc
(86)
	1
	1995
	141
(141)
	ICU
	No
	
	Extracellular portion of TNF receptor + Fc portion of IgG1 (TNFR:Fc)
	Sepsis-1, shock
	Medical
	Mortality
	
	No difference

	Ulinastin
(87, 88)
	2
	2020, 2023
	128
(64)
	ICU
	No
	
	Ulinastin
	Sepsis-1 or sepsis-3, shock
	Medical
	Mortality
	Inflammatory markers
	Decrease in inflammatory markers and mortality



Abbreviations: ARDS, acute respiratory stress syndrome; ARF, acute respiratory failure; CAP, community acquired pneumonia; ED, emergency department; ICU, intensive care unit; IgG, immunoglobulin G; IL, interleukin; LPS, lipopolysaccharides; MALS, macrophage acting-like syndrome; NSAID, non-steroidal anti-inflammatory drugs; RCT, randomized controlled trial; SOFA, Sequential Organ Failure Assessment; TLR, toll-like receptor; TNF(r), tumor necrosis factor (receptor); TREM-1, triggering receptor expressed on myeloid cells-1 . 


	Supplementary Table 3. Non-pharmacological treatments
	

	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Perso-nalized ap-proach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Bioche-mical primary endpoint
	Main findings

	Observational studies

	Blood purification
(89-138)
	50
	1998 – 2023
	61825 (45)
	ICU, Ward, ED, or not specified
	Yes, four studies
(104, 107, 137, 138)
	Patients with EAA 0.6 - 0.89; IL-6 > 1000 ng/l
	CytoSorb, CytoSorb + ECMO, endotoxin and cytokine adsorption, (polymyxin B) hemoperfusion 
	Sepsis-1, shock sepsis-2, shock, sepsis-3, shock or not specified
	Medical, surgical or general
	Mortality, hemodynamics, SOFA score, 
inotropic scores, multiple organ failure, recovery from cardiomyopathy, subgroups likely to benefit
	Inflammatory markers, Neutrophil ROS, endotoxins, inflammatory markers
	Different findings on mortality, significant reduction in SOFA score, lower EAA. Blood pressure increased post-treatment in a number of studies. Different findings on inflammatory markers, neutrophil ROS was not affected by hemoperfusion, effect on recovery from cardiomyopathy. Blood endotoxin level decreased. Subgroups with PT-INR > 1.4 or lactate > 3 mmol/L benefit most

	Filtration
(139-149)

	11
	2001 – 2023
	1468 (35)
	ICU, ED or not specified
	Yes, one study
(147)
	Hyperthermic patiens
	Continuous renal replacement, hemodialysis or 
hemofiltration
	Sepsis-1, shock, sepsis-3, shock or not specified
	Medical, surgical or general
	Mortality, mechanical ventilation, vasopressor requirements, MAP, resuscitation time, SOFA score
	Cytokine levels
	Significantly lower mortality rate. Fewer days on vasopressors and mechanical ventilation. Lower levels of inflammatory cytokines. 

	Plasma treatments
(150, 151)
	2
	2013, 2015
	45 (23)
	ICU or not specified 
	No
	
	Coupled plasma filtration adsorption
	Sepsis-2, shock or not specified
	Surgical or general 
	Safety
	
	Safe treatment. Increased MAP, decreased EAA and PCT. No difference in survival rate 

	Interventional studies

	Non-RCTs

	Blood purification
(152-185)
	34
	1997 - 2021
	1080
(21)
	ICU or not specified
	Yes, two studies
(152, 175)
	IL-6 > 1000 ng/l and a vasopressor dependency index > 3; EAA level > 0.6
	Cytokine adsorption, endotoxin absorption or polymyxin B hemoperfusion
	Sepsis-1, shock, sepsis-2, shock or not specified
	Medical, surgical or general
	Survival and mortality data, hemodynamic and respiratory parameters, vasopressor requirements
	Cytokine levels and other indices of inflammation
	Different finding on mortality, reduction in vasopressor requirements, improved hemodynamics and lactate, decreased cytokine levels

	Filtration
(186-196)
	11
	1993 - 2014
	233
(16)
	ICU
	No
	
	Hemo(dia)filtration
	Sepsis-1, shock or not specified
	Medical, surgical or general
	Hemodynamics
	Cytokine levels
	Results varied; the majority of studies showed significant toxin elimination. Improved hemodynamics, decreased cytokines and lactate level

	Plasma treatments
(197-200)
	4
	2002 - 2018
	52
(13)
	ICU
	No
	
	Coupled plasma filtration adsorption, extracorporeal plasma treatment or plasma exchange
	Sepsis-1, shock, sepsis-3, shock or not specified 
	Medical or surgical
	MAP, vasopressor requirements and adverse events
	Cytokine levels, changes in plasma levels of LPS
	Increased antiinflammatory and decreased proinflammatory cytokines; increased MAP and decreased vasopressors, not mortality difference, no advserve events

	Leukaplasmapharesis
(201)
	1
	1992
	13
(13)
	ICU
	No
	
	Leukaplasmapharesis
	Not specified
	Medical
	Mortality
	
	Decreased mortality

	LPS adsorption and haemodialysis
(202)
	1
	2014
	26
(26)
	ICU
	No
	
	LPS adsorption and haemodialysis
	Not specified
	Surgical
	Effectiveness and safety
	PCT
	survival, increased MAP, decreased PCT 

	RCTs

	Blood purification
(203-229)
	27
	1999 - 2023
	2553 (64)
	ICU or not specified
	Yes, three studies
(219, 224, 228)
	In patients with blood EAA level > 0.6, hypo-thermic patients
	Blood purification, cytokine adsorption, endotoxin absorption, hemoperfusion, LPS adsorber therapy, polymyxin B hemoperfusion
	Sepsis-1, shock, sepsis-2, shock, sepsis-3, shock or not specified
	Medical, surgical or general
	Mortality, safety, APACHE and SOFA score, length of ICU stay, lung injury measurements, hemodynamics, adverse events, resolution of shock
	Cytokine and endotoxin levels
	Different findings on inflammatory cytokine levels, no difference in SOPA and APACHE, decreased vasopressor requirements, blood pressure increased post-treatment, shorter ICU stays, lower lung injury scores, different findings on mortality, no difference in adverse events. 

	Filtration
(230-254)
	25
	1995 - 2023
	1482 (30)
	ICU or not specified
	No
	
	Continuous renal replacement, hemodialysis or hemo(dia)filtration
	Sepsis-1, shock, sepsis-2, shock, sepsis-3, shock or not specified
	Medical, surgica or general
	Mortality, ICU/hospital stay length, hemodynamics
	Inflammatory cytokines, iron levels, renal function indices, endotoxin levels
	Improved renal function parameters, lower endotoxin levels, different findings on inflammatory cytokine levels, lower vasopressor requirements, and shorter ICU stay time, different findings on mortality 

	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Perso-nalized ap-proach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Bioche-mical primary endpoint
	Main findings

	Plasma treatments
(255-260)
	6
	2012 - 2022
	330 
(32)
	ICU
	No
	
	Coupled plasma filtration adsorption or plasma exchange
	Sepsis-1, shock, sepsis-2, shock, sepsis-3, shock or not specified
	Medical, surgical or not specified
	Mortality, hemodyanmics
	Cytokine levels
	Improved hemodynamics, lower levels of IL-6, no difference in mortality rates

	Hemoperfusion + hemofiltration
(261)
	1
	2020
	30
(30)
	ICU
	No
	
	Hemoperfusion + hemofiltration
	Sepsis-3, shock
	Medical
	None
	Cytokine levels
	Decreased inflammatory markers


Abbreviations: EAA, endotoxin activity assay; APACHE, Acute Physiology And Chronic Health Evaluation; ECMO, extracorporeal membrane oxygenation; ED, emergency department; HR, heart rate; ICU, intensive care unit; IL, interleukin; LPS, lipopolysaccharides; MAP, mean arterial pressure; PCT, procalcitonin; RCT, randomized controlled trial; ROS, reactive oxygen species; SOFA, sequential organ failure assessment. 


Supplementary Table 4. Complement system
	Treatment
	Number of studies
	Year
	Total patients (median per study) 
	Setting
	Personalized approach
	If yes, specification
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Interventional studies

	RCTs

	Complement inhibition
(262-265)
	4
	2002-2021
	213
(51)
	ICU
	No
	
	C1-inhibitor, C1-esterase inhibitor, vilobelimab
	Sepsis-1, sepsis-3, shock
	Medical, surgical
	Mortality pharmaco-dynamics, pharmacokinetics and safety
	C1-inhibitor antigen and activity levels, EA complex and lactoferrin levels
levels
	Increased plasma C1-inhibitor antigen and activity, neutralizes C5a in a dose-dependent manner, higher C3 levels and decreased CRP; reduced EA levels; safe, reduced all-cause mortality as well as sepsis-related mortality


Abbreviations: EA, elastase- α1-antitrypsin; C, complement; CRP, C-reactive protein; ICU, intensive care unit; RCT, randomized controlled trial.


Supplementary Table 5. Coagulation and endothelial dysfunction 
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Personali-zed approach
	If yes, specifica-tion
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Observational studies

	Activated protein C/drotrecogin alfa
(266-321)
	56
	2000 
-
2023
	127724 (328) 
	Ward, ED, ICU, critical care unit, or not specified
	Yes, three articles
(288, 320, 321)
	Based on troponin levels, on clinical and genetic marker-defined
patient subgroups and on previously identified ARDS subphenotypes
	Protein C concentrate, Drotrecogin alfa (activated), DrotAA, rhAPC, APC
	Sepsis-1, shock, sepsis-2, shock, or  not specified
	Surgical, medical or  not specified

	Mortality, length-of-stay, costs, HRQoL, SAEs, filter changes, wastage of agent, length till discharge of ICU, clinical characteristics, MAP, heartrate, CVP and norepinephrine dose
	Biomarkers, kidney function, S100B, neopterin levels, fibrinolytic biomarkers
	Reversal of peripheral ischemia, improvement of DIC, reduction of mortality, higher cost effectiveness ratio, less serious bleeding events, modest cost/QALY,  shorter stay in hospital, better physical component score long term, no effect on kidney function, lower CRP, IL-6 and PAI-1, lower norepinephrine use and quicker improvement of MAP, decrease of S100B, no effect on long-term mortality. Better survival in some marker-defined patient subgroups and in the hyperinflammatory subphenotype. 

	Antithrombin therapy
(322-336)
	15
	2002
-
2023
	18871 (648)
	ICU, ED, critical care department, or not specified
	Yes, two articles
(334, 335)
	Based on AT activity
	Antithrombin III, antithrombin, AT1500 vs AT3000
	Sepsis-1, shock, sepsis-2, shock, or not specified
	Surgical, medical or not specified

	Mortality, outcome, red cell transfusion rate, bleeding events, PICS
	Antithrombin activit
	Decreased mortality, increase in bleeding incidence, better results in septic patients with DIC than without, better results in patients with very low AT activity and improved AT after treatment. No difference in occurrence of PICS

	Antithrombin therapy + Thrombomodulin
(337-345)
	9
	2016
-
2023
	12622
(1198)
	Ward, ICU, or not specified
	Yes, two articles (344, 345)
	High PT-INR, four groups
depending on antithrombin and fibrinogen levels
	Antithrombin + recombinant thrombomodulin, antithrombin + TM-alpha
	Sepsis-1, shock, sepsis-2, shock, or not specified
	Surgical, medical or not specified

	SOFA, DIC score, mortality, outcomes
	Coagulation and inflammation markers
	Different findings on mortality. Improvement of platelets and D-dimer. No increase in risk of bleeding. No decrease of SOFA, more red cell transfusion. Most benefit on survival when 1) AT < 50% and fibrinogen < 1.5 g/L or 2) PT-INR ≥ 1.5

	Endothelin
(346)
	1
	2000
	23
(23)
	ICU
	No
	
	Afelimomab
	Sepsis-1, shock
	Medical
	Organ function
	Proinflammatory cytokines
	Decrease in big-endothelin

	Heparin
(347-349)
	3
	2008 
-
2023
	7523
(2326)
	ICU
	No
	
	Heparin, UFH
	Sepsis-1, shock; sepsis-3 
	Medical, sepsis-induced coagulopathy
	Mortality
	
	Decreased mortality, more successful liberation of mechanical ventilation and vasopressors. No difference in major hemorrhage or transfusion.

	Pentoxifylline
(350)
	1
	1996
	24
(24)
	ICU
	No
	
	Pentoxifylline
	Sepsis-1 septic shock
	Medical
	
	TNF-R and IL-6
	Decrease in TNF and cardiac index, increase in IL-6 and systemic vascular resistance

	Several anticoagu-lants
(351-354)
	4
	2016 
-
2019
	9933
(2780)
	ICU
	No
	
	Any anticoagulation
	Sepsis-2, shock or not specified
	Surgical, medical
	Mortality
	
	Decreased mortality for DIC patients and high risk patients.

	Thrombo-modulin
(355-366)
	12
	2013
-
2023
	15315
(542)
	ICU or not specified
	Yes, two studies (360, 361)
	Based on baseline coagulation biomarker levels, based on kidney function; platelet count between 30 × 10/L and 150 × 10/L or greater than 30% decrease within 24 hours
	RhTM, ART-123, TM-alfa
	Sepsis-2, shock sepsis-3, or not specified
	Neutropenic, surgical, medical, pediatric, DIC
	DIC score, mortality, ventilator free days, side effects
	DIC resolution
	Decrease in mortality and D-dimer in DIC patients, increase of prothrombin and thrombin-antithrombin complex. Reduction of mortality in subgroup of high risk patients. No reduction of mortality overall. Recommended plasma concentration of TM alfa for treatment of septic DIC is 1,010 ng/mL. 

	Thrombo-poetin
(367, 368)
	2
	2014, 2020
	285 (143)
	Ward, ICU
	Yes (367, 368)
	Thrombocytopenia
	rhTPO
	Sepsis-2 severe sepsis; sepsis-3 sepsis
	Surgical, thrombocytopenia
	
	Platelets
	Greater increase platelets, shorter ICU treatment, no difference mortality

	Interventional studies

	Non-RCTs

	Activated protein C/drotre-cogin alfa
(369-375)
	7
	2004
-
2018
	4310
(40)
	ICU
	No
	
	Drotecogin activated, DrotAA, APC, PC concentrates
	Sepsis-2 or not specified
	Oncology, medical or not specified
	Mortality, safety and efficacy, microcirtculatory alterations, ptCO2
	Improvement of coagulation and inflammatory markers
	Lower mortality, improved survival rate and decreased thrombosis, improvement of sepsis-induced microvascular alterations. Increased serious bleeding.

	Thrombo-modulin
(376, 377)
	2
	2011
	151
(76)
	ICU
	No
	
	RhTM
	Sepsis-2 or not specified
	Medical
	DIC resolution rate, SOFA and lung injury score
	
	Lower mortality, decreased SOFA

	RCTs

	ACE inhibitor
(378)
	1
	1998
	40
(40)
	ICU
	No
	
	Enalaprilat
	Sepsis-1, shock
	Surgical
	
	endothelin-1, angiotensin II, soluble thrombomodulin, and soluble adhesion molecules (endothelial leukocyte adhesion molecule-1, intercellular adhesion molecule-1, vascular cell adhesion molecule-1, and granule membrane protein-140)
	Decrease in soluble thrombomodulin and soluble adhesion molecules, less severe sepsis and septic shock. No difference in survival rate.

	Activated protein C/drotre-cogin alfa
(379-392)
	14
	2001
 -
2016
	19319
(1960)
	Ward, ICU, or not specified
	Yes, two articles
(390, 391)
	Based on severity of protein C deficiency
	rhAPC, Drotecogin alfa activated, DrotAA, heparin + DrotAA
	Sepsis-1, shock, sepsis-2, shock or not specified
	Surgical, medical, or not specified
	SAEs, mortality, costs, survival, time to resolution of vasopressor-dependent hypotension
	APC antibody response, pharmacokinetics, APTT, D-dimer, protein C, IL-6
	Different findings on serious bleeding events and reduction of mortality. No difference in SAEs, decrease in SOFA, cost effective in APACHE II >25, increase in survival. Higher length of stay.

	Adrenome-dullin Ab
(393)
	1
	2021
	301
(301)
	ICU
	Yes
(393)
	Adrenomedullin > 70pg/mL
	Adrecizumab
	Not specified
	Surgical, medical
	SAEs, TEAEs, mortality, blood pressure, heart rate, episodes of interruption of infusion
	
	No difference in TEAEs or mortality, well tolerated

	Antithrom-bin therapy
(394-403)
	10
	1993
-
2013
	5027
(41)
	ICU or not specified
	No
	
	ATIII, ATIII concentrate, Kybernin P, antithrombin substitution
	Sepsis-1, shock or not specified
	Surgical, medical, or not specified
	Mortality, long term effect, survival, Karnofsky scale and visual analog scales in 6 domains, recovery from DIC
	Coagulatory variables, TEG, plasmatic coagulation tests, plasma levels of fibrinogen, and platelet counts
	Reduction of DIC duration, correction of ATIII levels, trend towards survival, increased PF ratio, decrease in pulmonary hypertension index, decrease in bilirubin and less RRT, well tolerated, decrease in mortality, decrease SOFA, decrease of IL-6, sICAM-1, sE-selection and CRP, improved QoL, increase in platelets. No effect on IL-8, PMN elastase or leukocytes or SOFA

	Heparin + antithrom-bin therapy
(404)
	1
	2006
	2314
(2314)
	ICU
	No
	
	Heparin + antithrombin
	Not specified
	Surgical, medical
	Mortality
	
	Increased risk of bleeding, no difference in 28-day mortality

	Heparin
(405-410)
	6
	2013 
-
2023
	2699
(160)
	ICU, ED
	No
	
	Heparin, UFH
	Sepsis-1, sepsis-2, shock, sepsis-3 or not specified
	Surgical, medical
	LOS-MOD score, active bleeding rate
	Plasma F1+2, ATIII, PAI-1, heparanase and syndecan-1
	Safe, decrease in prothrombin fragement, thrombin-antithrombin complex, heparanase and syndecan-1, increase in ventilator free days, shorter stay ICU, conflicting results on bleeding, decrease in D-dimer. No effect on mortality or SOFA.

	Iloprost + eptifiba-tide
(411)
	1
	2019
	24
(24)
	ICU
	No
	
	Prostacyclin or eptifibatide
	Sepsis-2, shock
	Surgical, medical
	
	Change in biomarkers, change in platelet count at 48 h, change in d-dimer and firing split products indicative of fibrinolysis
	Decrease in SOFA, decrease of sE-selectin, fibrin monomers and sVEGFR1, no increase of thrombomodulin and nucleasomes.

	Pentoxifyl-line
(412-419)
	8
	1995
-
2020
	282
(35)
	ICU
	No
	
	Pentoxifylline
	Sepsis-1, shock, sepsis-3, shock
	Surgical, medical or not specified
	Survival rate, VO2 differences, SOFA
	TNF, IL-6, IL-8, IL-10, platelet aggregation, sELAM-1, sICAM-1, soluble granule membrane protein-140, thrombomodulin, protein C, (free) protein S, and thrombin-antithrombin  plasma concentrations
	Decrease in TNF, decrease IL-10, less impaired platelet aggregation, increase in protein C concentration, decrease in SOFA, improvement of PF ratio improvement pressure adjusted heart rate. No difference in IL-6, IL-8, endotoxin and TNF- α.

	Platelet-activating factor receptor antagonist
(420-423)
	4
	2000
-
2004
	469
(115)
	ICU or not specified
	No
	
	BB - 882, Lexipafant, BN 52021, TCV-309
	Sepsis-1, sepsis-3, shock or not specified 
	Surgical, medical
	Mortality, MOF score, recovery from shock, safety
	
	No effect on mortality or cytokines. More recovery of shock.

	Thrombo-modulin
(424-428)
	5
	2013
-
2019
	3505
(750)
	ICU or not specified)
	No
	
	ART-123, trombome-dulin, rhTM, rhsTM
	Sepsis-1, shock, sepsis-2, shock or not specified 
	Medical or not specified
	Mortality, survival, effect and safety, DIC resolution
	
	No effect on mortality, organ function, inflammatory markers, bleeding or thrombosis or new infections. More recovery from DIC, lower D-dimer.

	Tissue factor antagonist
(429-432)
	4
	2001 
- 
2012
	4120
(982)
	ICU, or not specified
	No
	
	ALT-836, Tifacogin, recombinant tissue factor pathway inhibitor
	Sepsis-2 or not specified
	Medical
	Mortality, safety
	Pharmacokinetics
	Conflicting effects on mortality, different findings on risk of bleeding.


Abbreviations: Ab, antibody; ACE, angiotensin-converting-enzyme; APACHE, Acute Physiology And Chronic Health Evaluation; (A)PC, (activated) protein C; aptt, activated partial thromboplastin time; AT, antithrombin; CVP, central venous pressure; CRP, C-reactive protein; DIC, disseminated intravascular coagulation; DrotAA, drotrecogin alfa; ED, emergency department; HRQoL, health-related quality of life; ICU, intensive care unit; IL, interleukin; LOS-MOD, length of stay-multiple organ dysfunction; MAP, mean arterial pressure; MOF, multiple organ failure; PAI-1, plasminogen activator inhibitor-1; PF ratio, pO2/FiO2 ratio; PICS, persistent inflammation, immunosuppression, and catabolism syndrome; PMN, polymorphonuclear; ptCO2, transcutaneous carbon dioxide; RCT, randomized controlled trial; (rh)APC, (recombinant human) activated protein C; (rh)(s)TM, (recombinant human) (soluble) thrombomodulin; (rh)TPO, (recombinant human) thrombopoetin; RRT, renal replacement therapy; SAE, severe adverse events; sELAM-1, soluble endothelial leucocyte adhesion molecule-1; sE-selectin; soluble E-selectin; sICAM-1, soluble intercellular adhesion molecule-1; SOFA, sequential organ failure assessment; sVEGFR1, soluble vascular endothelial growth factor receptor 1; TEAE, treatment emergent adverse events; TEG, thromboelastography; TNF(-R), tumor necrosis factor(-receptor); UFH, unfractioned heparin.

Supplementary Table 6. Pleiotropic drugs
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Persona-lized approach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemi-cal primary endpoint
	Main findings

	Observational studies

	Antibiotics
(433-437)
	5
	2003
 - 
2021
	1845
(237)
	Ward, ICU, ED
	No
	
	Macrolides (azithromycin), cephalosporins, vancomycin + piperacillin-tazobactam, etimicin sulfate combined with cefotaxime vs cefotaxime alone
	Sepsis-1, sepsis-2, shock or not specified
	Medical or surgical
	Treatment effect, need for RRT, mechanical ventilation time, length of hospital stay, mortality
	Inflamma-tory levels, levels of kidney function biomarkers
	Azithromycin led to less adverse kidney events; cephalosporins led to an increase release of TNF-α; macrolides led to a lower mortality; vancomycin + piperacillin-tazobactam led to AKI, no difference in mortality; etimicin sulfate combined with cefotaxime led to lower inflammatory markers and better treatment effect

	Corticosteroids - low dose
(438-470)
	33
	1999 
-
 2024
	145421
(219)
	ICU, MCU and/or ward
	Yes, nine studies 
(438, 444, 446, 449-451, 458, 466, 470)
	Adrenal insufficiency (tested by corticotropin test), CRP >150 mg/L, allocated to either transcript-mic signatures SRS1 or SRS2, expression of adrenocorti-cal candidate genes or the estimated individual treatment effect as derived from machine learning, low serum IFNγ/IL10 ratio, transciptomic data, actor-critic RL algorithm, prediction model with logistic regression
	Corticosteroids - low dose (<400mg/day hydrocortisone or equivalent) vs placebo or standard care, one study early vs late treatment, two studies hydrocortisone vs methylpred-nisone, one study fludrocortisone and hydrocortisone vs hydrocortisone, abrupt versus taper discontinuation of corticosteroids
	Sepsis-1, shock, sepsis-2, shock, sepsis-3, shock or not specified
	Medical and/or surgical or not specified
	Vasopressor use, hemodyna-mics, SOFA score, shock reversal, vasopressor dependency index and cardiac power index, mortality, length of hospital stya, PTSD, safety, effectiveness, QoL, prediction of cortico-sensitivity or resistance
	Inflamma-tory levels
	Different findings on mortality and time to shock reversal, methylprednisone and hydrocortisone had similar effects, transcriptomic profile at onset of septic shock was associated with response to corticosteroids, higher length of hospital stay. Positive effects of the estimation of the individual treatment effect with machine based learning and other prediction models, low serum IFNγ/IL10 ratio predicted increased survival, no association between adrenocortical candidate gene expression and mortality, improved vasopressor use with early treatment vs late, reduced incidence of PTSD, decrease in IL-12

	Corticosteroids - high dose
(471)
	1
	2015
	2164
(2164)
	Not speci-fied
	No
	
	Corticosteroids - high dose (>400mg/day hydrocortisone or equivalent)
	Not specified
	Surgical
	Mortality
	
	Decrease in mortality

	Corticosteroids - late vs. high dose
(472)
	1
	2021
	319
(319)
	ICU
	No
	
	Corticosteroids - low vs dose (low = <400mg/day or high = >400mg/day hydrocortisone or equivalent)
	Not specified
	Medical
	Shock reversal
	
	No difference

	Corticosteroids - not specified*
(473-481)
	9
	2014 
-
 2023
	18186
(351)
	ICU or not speci-fied
	Yes, three studies
(474, 478, 480)
	CRP > 15 mg/dL, neutropenic patients or genes to generate continuous scores to define previously established subclasses of sepsis
	Corticosteroids*
	Sepsis-1, sepsis-3, shock or not specified, shock
	Medical, neutropenia or not specified
	Mortality
	Lympho-cyte count
	Different findings on mortality, response to corticosteroids may differ according to lymphocyte count, one of the gene expression scores may be harmed by hydrocortisone

	Corticosteroids + Vitamin C
(482)
	1
	2020
	144
(144)
	ICU
	No
	
	Vitamin C and hydrocortisone
	Not specified, shock
	Not specified
	Mortality
	
	No difference

	Corticosteroids + Vitamin C + Thiamine
(483-490)
	8
	2017
 -
 2023
	817
(99)
	ICU
	Yes, one study (490) 
	Baseline serum active renin levels
	Vitamin C, hydrocortisone, and thiamine
	Sepsis-1, shock, sepsis-3, shock or not specified, shock
	Medical and/or surgical or not specified
	Improvement of refractory shock, HR-QoL, mortality
	
	Lower mechanical ventilation and administration of vessopressors duration, no difference in HR-QoL, different findings on mortality. Baseline serum active renin levels are associated with mortality

	Statin
(491)
	1
	2022
	511
(511)
	ICU
	Yes
(491)
	High baseline plasma IL-18 (≥ 800 pg/ml)
	Simvastatin
	Not specified
	Not specified
	Mortality
	
	Lower mortality in patients with high baseline plasma IL-18

	Thiamine
(492)
	1
	2020
	68571
(68571)
	Ward, ICU, ED
	No
	
	Thiamine
	Sepsis-3, shock
	Medical
	Mortality
	
	No difference

	Vitamin C
(493, 494)
	2
	2022, 
2023
	73480
(36740)
	ICU
	No
	
	Vitamin C
	Sepsis-3, shock or not specified
	Medical
	Mortality
	
	Decrease in mortality, abrupt termination may increase mortality

	Vitamin C + Thiamine
(495, 496)
	2
	2022, 2023
	217
(109)
	ICU, ED
	No
	
	Vitamin C and thiamine
	Sepsis-3, shock
	Medical or not specified
	Mortality
	Inflamma-tory levels
	No difference in inflammatory levels, different findings on mortality

	Interventional studies

	Non-RCTs

	Antibiotics
(497)
	1
	2023
	70 
(70)
	Not specified
	No
	
	Silver sulfadiazine
	Not specified 
	Patients with burns
	Mortality 
	Inflamma-tory levels

	Decreased inflammatory reactions,
and lower mortality 

	Corticosteroids - low dose
(498-500)
	3
	1994 - 2018
	182
(57)
	ICU or ED
	No
	
	Corticosteroids - low dose (<400mg/day hydrocortisone or equivalent)
	Sepsis-1, sepsis-2, shock or not specified
	Medical and/or surgical
	Hemodyna-mics, sublingual microcircu-lation
	Inflamma-tory levels

	Arteriolar vasoconstriction, anti-inflammatory effects and hemodynamic reversal

	Corticosteroids - high dose
(501)
	1
	1984
	20
(20)
	Not speci-fied
	No
	
	Bethametha-sone
	Not specified, shock
	Medical and/or surgical
	Shock reversal
	
	Reversal of shock was achieved in all patients

	Vitamin C
(502)
	1
	2022
	30
(30)
	ICU
	No
	
	Vitamin C
	Sepsis-3, shock
	Not specified
	Skin microvascular reactivity
	
	Increase in skin microvascular reactivity

	RCTs

	Aminophylline
(503)
	1
	2022
	100
(100)
	ICU
	No
	
	Aminophylline
	Sepsis-3
	Medical
	Mortality
	
	Decrease in mortality

	Antibiotics
(504-515)
	12
	1995 - 2022
	1518
(57)
	Ward, ICU or not speci-fied
	No
	
	Imipenem vs ceftazidim, imipenem vs meropenem, cefuroxim vvs ciprofloxacin, ceftazidim vs cirpofloxacin, clarithromycin vs placeo, doxycycline vs placebo
	Sepsis-1, shock, sepsis-2, shock, sepsis-3, shock or not specified
	Medical and/or surgical or general
	Mortality, signs and reversal of systemic inflammation/infection, duration of mechanical ventilation
	Inflamma-tory and endotoxin levels
	Different findings on levels of endotoxin when comparing imipenem and ceftazidim, no differences in cytokine levels. Imipenem or meropenem did not affect systemic endotoxemia. Clarithromycin accelerated the resolution of infection and weaning of mechanical ventilation, increase expression of TNF-α, IL-6 and sTREM-1 by monocytes, lower TNF-α and IL-6 levels, different findings on mortality. Doxycline did not affect MMP-8, -9 or TIMP-1 concentrations. Cefuroxime and ciprofloxacin did not result in different LPS and TNF-α levels.

	Corticosteroids - low dose
(516-541)
	26
	2002 - 2023
	11011
(119)
	Ward, ICU
	Yes, two trials
(538, 540)
	Adrenocorticotropic hormone (ACTH)-cortisol response (delta <13 µg/dL), CRP > 150
	Corticosteroids - low dose (<400mg/day hydrocortisone or equivalent) vs placebo or standard care, one study early vs late treatment, one study dexamethasone vs methylpredni-sone
	Sepsis-1, shock, sepsis-2, shock, sepsis-3, shock or not specified, shock
	Medical and/or surgical or general
	Renal function, vasopressor use, shock reversal, development of septic shock, mortality, treatment failure, QoL
	Inflamma-tory levels, microal-buminuria to creatinine ratio, glucose levels
	Different results on mortality and shock reversal, no effect on QoL, not reduction in the risk of septic shock, lower IL-6, apoptosis rate of CD4+ cell, microalbuminuria to creatinine ratio, CRP and lower SOFA score, improvements in hemodynamics and renal function, 100mg methylprednisone led to less hyperglycemia than 200mg, intermittent bolus led to higher shock reversal than continuous bolus and no difference in hyperglycemia, no effect of early initiation

	Corticosteroids - high dose
(542-550)
	9
	1970 - 2005
	1210
(50)
	ICU or not speci-fied
	No
	
	Corticosteroids - high dose (>400mg/day hydrocortisone or equivalent)
	Sepsis-1, shock, sepsis-2, shock or not specified
	Medical and/or surgical
	Shock reversal, development of septic shock or ARDS, mortality, PTSD
	Inflamma-tory levels, P/F ratio
	No effect on shock reversal or ARDS, different findings on mortality, reduced incidence of PTSD, lower P/F ratio, reduction in IL-8 serum, but not in S-100B serum

	Corticosteroids - late vs. high dose
(551)
	1
	2016
	122
(122)
	ICU
	No
	
	High (100 mg bolus + 300mg per day) hydrocortisone vs low (200mg per day)
	Sepsis-2, shock
	Medical and/or surgical
	Mortality
	
	No difference

	Corticosteroids - not specified*
(552-556)
	5
	1987 - 2007
	345 (29)
	ICU or not speci-fied
	No
	
	Corticosteroids*
	Sepsis-1, shock or not specified
	Medical or general
	Vasopressor use, shock reversal, mortality
	Inflamma-tory levels, P/F ratio
	No effect on mortality, reduction in time to cessation of vasopressor therapy, lower IL-6 and IL-8, no effect on TNF or IL-10

	Corticosteroids + Vitamin C + Thiamine
(557-571)
	15
	2018 - 2023
	2411 (106)
	ICU
	No
	
	Vitamin C, hydrocortisone, and thiamine vs hydrocortisone or placebo
	Sepsis-2, shock, sepsis-3, shock or not specified, shock
	Medical and/or surgical or general
	Perfusion vascular density, SOFA score,ventila-tor- and vasopressor-free day, shock reversal and mortality. Long-term cognitive, psychological, and functional outcomes
	Inflamma-tory levels, lactate
	Different findings on SOFA score, shock reversal, ventilator-free days and mortality. Improves microcirculation, lower vasopressor use, PCT, lactate and leukocyte level and faster lactate clearance. No effect on long-term cognitive, psychological, and functional outcomes


	Statin
(572-578)
	7
	2010 - 2017
	1469 (101)
	Ward, ICU
	No
	
	Atorvastatin, simvastatin or rosuvastatin
	Sepsis-1, sepsis-2, shock or not specified
	Medical and/or surgical or general
	SOFA, sepsis progressing to severe sepsis, length of ICU stay, mortality
	Inflamma-tory levels, TLR4 surface expression levels
	Different findings on cytokine levels, no effect on mortality, lower SOFA score, decreased TLR4 surface expression level, lower ventilator and vasopressor use, less progression to severe sepsis

	Thiamine
(579)
	1
	2023
	88  
(88)
	ICU
	No 
	
	Thiamine 
	Not specified
	Medical
	
	Serum creatinine
	No difference 

	Vitamin C
(580-586)
	7
	2014 - 2023
	1196
(40)
	ICU
	No
	
	Vitamin C
	Sepsis-3, shock or not specified
	Medical and/or surgical or general
	Vasopressor use, SOFA score, incidence of VAP, safety, urine output, mortality or persistent organ dysfunction 
	CRP, microcircu-latory parameters
	No effect on vasopressor use and incidence of VAP, safe and well tolerated. Different findings on SOFA score, no effect on CRP. Improvement of microcirculation and glycocalyx, no effect on urine output. Higher risk of death or persistent organ dysfunction.

	Vitamin C + thiamine
(587)
	1
	2021
	50
(50)
	ICU
	No
	
	Vitamin C and thiamine
	Not specified
	General 
	
	MMP-9 levels
	Decrease in MMP-9 


* Dose not specified or both low- and high-dose corticosteroids both included (low = <400mg/day or high >400mg/day hydrocortisone or equivalent). Abbreviations: AKI, acute kidney injury; CRP, ARDS, acute respiratory stress syndrome; C-reactive protein; ED, emergency department; (HR-)QoL, (health-related) quality of life; ICU, intensive care unit; IL, interleukin; IFN-γ, interferon- γ; MMP, Matrix metalloproteinases; LPS, lipopolysaccharides; PCT, procalcitonin; P/F ratio, PaO2/FiO2 ratio; PTSD, post-traumatic stress disorder; RCT, randomized controlled trial; RRT, renal replacement therapy; SOFA, sequential organ failure assessment; SRS, sepsis response signatures; sTREM-1, soluble triggering receptor expressed on myeloid cells-1; TIMP, tissue inhibitor of metalloproteinases; TLR-4, Toll-like receptor 4; TNF- α, tumor necrosis factor-α; VAP, ventilator acquired pneumonia.

Supplementary Table 7. Immunonutrition
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Personali-zed approach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Observational studies

	Selenium
(588)
	1
	2013
	72
(72)
	ICU
	No
	
	Selenium
	Sepsis-2
	Medical and surgical
	
	Routine biochemical and hematological parameters
	No differences

	Interventional studies

	RCTs

	Amino acid enriched nutrition
(589-591)
	3
	2008-2015
	185 (45)
	ICU
	No
	
	Glutamine + calcium caseinate, alanine + glutamine, taurine
	Sepsis-1
	General or medical 
	
	Pro-albumin, CRP levels, IL-6, IL-10, WBC and glycolytic parameters
	Lower CRP and IL-6 and, higher pro-albumin and IL-10, no difference in glycolytic parameters

	Antioxidants
(592, 593)
	2
	2020, 2023
	228
(114)
	ICU
	No
	
	Vitamin C, Vitamin E, NAC, Melatonin. antioxidants
	Sepsis-3, shock or unspecified
	Medical
	SOFA score
	Inflammatory markers
	Decreases SOFA score and inflammatory markers

	Dextrose
(594)
	1
	2021
	58
(58)
	ICU
	No
	
	Dextrose
	Sepsis-3
	Medical
	
	IL-6
	No difference

	Fat emulsions/Fish oil
(4, 5, 595-598)
	6
	2003-2014
	253
(36)
	ICU
	No
	
	MCT/LCT-based fat emulsion, fish oil, omega-3 fatty acids, n-6 lipid infusion, medium-chain fatty acids and soybean oil, TPN containing 80% olive oil, 20% soy oil and fish oil
	Sepsis-1 or not specified
	Medical and/or surgical
	SOFA score, mortality and lenght of stay
	Serum proteins, lipids, inflammatory markers
	Reduction in SOFA score, not in length of stay. The effect on inflammatory markers and mortality differed per trial.

	Genistein
(599)
	1
	2023
	32 
(32)
	ICU
	No
	
	Genistein
	Sepsis-3
	Medical
	
	Inflammatory cytokines
	Partly normalized inflammatory cytokines 

	l-Carnitine
(600)
	1
	2019
	21
(21)
	ICU, ED
	No
	
	l-carnitine
	Sepsis-3, shock
	General (only males)
	
	Metabolites profiles
	Elevated metabolite markers of vascular inflammation in the carnitine-treated non-survivors

	Immune-enhancing nutrition
(3, 601)
	2
	2000, 2008
	236
(118)
	ICU
	No
	
	Enteral feed enriched with arginine, mRNA, and fish oil or enteral pharmaconutrition supplement
	Sepsis-1, sepsis-2
	Medical
	Mortality rate, SOFA score
	
	Reduction in mortality rate and SOFA score

	Kukoamine B
(602)
	1
	2021
	34
(34)
	ICU
	No
	
	Kukoamine B
	Sepsis-3
	General
	SOFA score
	
	0.24 mg/kg is recommended dose based on SOFA score decrease

	(Nano)
curcumin
(603-606)
	4
	2020-2022
	160 (40)
	ICU
	No
	
	(Nano)curcumin
	Not specified
	Medical and/or surgical
	SOFA score, nutritional status
	Inflammatory markers, endothelial markers, full blood count and oxidative stress
	Reduction in SOFA score, inflammatory markers, endothelial markers and oxidative stress, no difference in full blood count, nutritional status did not change.

	Selenium
(6, 607-613)
	8
	2007-2019
	1693 (78)
	ICU
	No
	
	Selenium (selenase or selenite)
	Sepsis-1, sepsis-2 or not specified
	General, medical and/or surgical
	Length of ICU stay, mortality, effect on RRT
	Inflammatory markers
	Reduction in length of ICU stay. No effect on the requirement of RRT. The effect on inflammatory markers and mortality differed per trial.

	Vitamin A
(614)
	1
	2018
	64
(64)
	ICU
	No
	
	Vitamin A
	Not specified
	General
	Length of ICU stay, days on ventilator, blood pressure support and mortality
	
	No differences

	Vitamin D
(615-617)

	3
	2014-2018
	197
(67)
	ICU or not specified
	No
	
	Vitamin D, calcitriol, cholecalciferol
	Sepsis-1 or sepsis-2
	Medical and/or surgical
	
	WBC, plasma cathelicidin protein, 25OHD and bioavailable 25OHD levels
	Reduction in WBC and higher cathelicidin and 25OHD levels

	Vitamin E
(618)
	1
	2008
	40
(40)
	ICU
	No
	
	Alpha-tocopherol
	Sepsis-1
	Medical
	
	Cytokine levels and gastric intramucosal pH
	No differences



Abbreviations: CRP, C-reactive protein; ED, emergency department; ICU, intensive care unit; IL, interleukin; LCT, long-chain triacylglycerols; MCT, medium-chain triacylglycerols; NAC, n-acetylcysteine; RCT, randomized controlled trial; RRT, renal replacement therapy; SOFA, sequential organ failure assessment; TPN, total parental nutrition; WBC, white blood cell.


Supplementary Table 8. Concomitant treatments
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Persona-lized approach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Observational studies

	Albumin or Crystalloids
(619)
	1
	2021
	60
(60)
	ICU
	No
	
	Albumin and crystalloid
	Sepsis-3, shock
	General
	Oxidation status
	Pentraxin 3, presepsin, chromogranin A 
	Reduction in SOFA score

	Dexmedetomi-dine 
(620)
	1
	2010
	63
(63)
	ICU
	No
	
	Dexmedetomi-dine
	Sepsis-2
	Surgical or  medical
	Delirium/coma-free days
	
	Reduction in delirium/coma-free days, mortality and increase in ventilator-free days

	Interventional studies

	Non-RCTs

	L-NAME
(7)
	1
	1998
	11
(11)
	ICU
	No
	
	L-NAME
	Sepsis-1
	Surgical
	Mortality
	Inflammatory markers
	Decreased plasma TNF-R, Increase MAP and SVR

	Resuscitation
(621)
	1
	2008
	66
(66)
	ED, ICU
	No
	
	ARAS-2 Resuscitation
	Sepsis-1, shock
	Medical or surgical
	Mortality
	CRP, lactate
	Decreased mortality

	RCTs

	Dexmedetomi-dine (8, 622-625)
	5
	2018-2023
	565
(80)
	ICU or not specified
	No
	
	Dexmedetomidine
	Sepsis-1, shock or not specified
	Surgical, medical or  general
	AKI
	Inflammatory markers
	Different results on inflammatory markers, decreased AKI incidence and ICU duration

	Dexmedetomi-dine and propofol
(626)
	1
	2009
	40
(40)
	ICU
	No
	
	Dexmedetomi-dine and propofol
	Sepsis-1
	Surgical
	IAP
	Inflammatory markers
	Decreased inflammatory markers and IAP with dexmedetomidine

	Dopamine vs Dobutamine vs Norepinephrine
(627)
	1
	2021
	75
(75)
	ICU
	No
	
	Dopamine vs Dobutamine vs Norepinephrine
	Not specified
	General
	Hemodynamics
	Vascular elastic indexes, inflammatory markers
	Norepinephrine showed the biggest effects in hemodynamics, vascular elasticity and lowering inflammatory markers

	Esmolol
(628)
	1
	2022
	40
(40)
	ED
	No
	
	Esmolol
	Sepsis-1
	Medical
	Hemody-namics
	Inflammatory markers
	Decreased CRP and oxygen consumption

	Glyemic control
(629)
	1
	2009
	90
(90)
	ICU
	No
	
	Glycemic control
	Sepsis-2, shock
	Surgical
	
	Inflammatory markers, fibrinolysis
	Enhanced fibrinolysis and decreased morbidity

	Levosimendan
(9, 630-632)

	4
	2019-2022
	724 (89)
	ICU
	No
	
	Levosimendan
	Sepsis-1, sepsis-3 or not specified
	Medical or general
	Mortality, cardiac function, SOFA
	Cardiac and inflammatory markers
	No difference

	Lidocaine
(633)
	1
	2013
	14
(14)
	Ward, ICU
	No
	
	Lidocaine
	Sepsis-2, shock
	Medical or surgical
	
	Chemokine-induced neutrophil arrest
	Inhibition of chemokine-induced arrest and transmigration of neutrophils

	Midazolam
(634)
	1
	2015
	104
(104)
	ICU, Ward
	No
	
	Midazolam
	Sepsis-2
	Burned patients
	
	Inflammatory markers
	Enhanced immune response

	Norepinephrine and terlipressin
(635)
	1
	2022
	50
(50)
	ICU
	No
	
	Norepinephrine and terlipressin
	Sepsis-3
	Medical
	MAP
	Serum lactate, procalcitonin level, CRP
	Decrease in serum lactate, SOFA, vasopressor

	Resuscitation
(636)
	1
	2017
	226
(226)
	ICU
	No
	
	6% Hydroxyethyl starch
	Sepsis-2
	Surgical or medical
	Mortality
	TNF- α, IL-6 and IL-10
	No difference

	Target temperature management
(637, 638)
	2
	2017, 2020
	78 (38)
	ICU, ED
	No
	
	Target temperature management
	Sepsis-2, shock, sepsis-3
	Medical
	ICU stay, anti-infection cost, survival rate, fever control
	Inflammatory markers
	Decreased pro-inflammatory cytokines in low temperature and ICU stay reduced with higher temperature control

	Therapeutic hyperthermia
(639)
	1
	2022
	56
(56)
	ICU
	No
	
	External Warming
	Sepsis-2, sepsis-3
	Medical or surgical
	
	HLA-DR, CD3/CD28, IFN
	Decreased mortality and hospital free days, no significant changes in biomarkers


Abbreviations: AKI, acute kidney injury; ARAS, advanced resuscitation algorithm for septic shock; CRP, C-reactive protein; ED, emergency department; IAP, intra-abdominal pressure; ICU, intensive care unit; IFN, interferon; IgM, immunoglobulin M; IL, interleukin; L-NAME, L-NG-Nitro arginine methyl ester; MAP, mean arterial pressure; MCU, medical care unit; RCT, randomized controlled trial; SOFA, sequential organ failure assessment; SVR, systemic vascular resistance; TNF- α, tumor necrosis factor- α; TNF-R, tumor necrosis factor-receptor. 


Supplementary Table 9. Traditional Chinese Medicine 
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Personali-zed approach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Observational studies

	Xuebijing injection
(640)
	1
	2017
	49
(49)
	ICU
	No
	
	Xuebijing injection
	Sepsis-2
	Medical
	
	Inflammatory markers
	Decreased inflammatory markers

	Interventional studies

	RCTs

	Electroacupuncture
(641, 642)
	2
	2018 - 2022
	144
(72)
	ICU
	No
	
	Electroacu-puncture
	Sepsis-3, Sepsis-3 Shock
	Medical
	Inflammatory markers
	Inflammatory markers
	Decreased APACHE II score and inflammatory biomarkers

	Herbal extract
(643)
	1
	2012
	29
(29)
	ICU
	No
	
	Septimeb
	Sepsis-2 or not specified
	Surgical or medical
	Inflammatory markers, mortality
	IL-2, TNF- α, total antioxidant power, Matrix Metalloproteinase2, Platelet Growth Factor
	Decreased mortality, SAPS, SOFA, APACHE II

	JinHong Formula (644)
	1
	2023
	114
(114)
	ICU, ED
	No
	
	JinHong Formula
	Sepsis-3
	Medical
	SOFA, mortality
	IL-6, TNF- α, superoxide dismutase, IL-17, PCT
	Reduced mortality and SOFA score

	Shenfu injection
(10, 645)
	2
	2017, 2022
	197 (99)
	ICU
	No
	
	Shenfu injection
	Sepsis-3, Shock
	Medical or general
	Length of ICU stay, duration of vasopressor use, illness severity, organ dysfunction, mortality
	Inflammatory markers, lactate
	Decreased vasopressor use, APACHE II and Marshall score

	Shenling Chengqi Decoction
(646)
	1
	2022
	160
(160)
	ICU
	No
	
	Shenling Chengqi Decoction
	Not specified
	General
	GI symtpoms and imflammatory markers
	Inflammatory markers
	Reduction in GI symptoms and observation scores, increase in defecation

	Shufeng Jiedu
(647)

	1
	2020
	129
(129)
	ICU
	No
	
	Shufeng Jiedu
	Sepsis-1
	Medical
	APACHE II score
	PCT, CRP, WBC
	Improved APACHE II, TCM symptom score, healing rate and decreased inflammatory biomarkers

	Xuebijing injection
(11, 648, 649)
	3
	2014 - 2023
	2052
(171)
	ICU, Ward
	No
	
	Xuebijing injection
	Sepsis-2, sepsis-3
	Medical
	DIC, mortality
	Inflammatory markers
	Decreased DIC incidence, mortality, APACHE II, length of stay, invasive ventilation and inflammatory markers

	Xinmailong infusion
(650)
	1
	2021
	192
(192)
	ICU
	No
	
	Xinmailong infusion
	Sepsis-3, Shock
	Surgical or medical
	Incidence of sepsis-induced myocardial dysfunction
	BNP
	Decrease in diastolic SIMD, increase in BNP


Abbreviations: APACHE, Acute Physiology And Chronic Health Evaluation; BNP, brain natriuretic peptide; CRP, C-reactive protein; DIC, disseminated intravascular coagulation; ED, emergency department; GI, gastro-intestinal; ICU, intensive care unit; IL, interleukin; PCT, procalcitonin; RCT, randomized controlled trial; SAPS, subacromial pain syndrome; SIMD, sepsis-induced myocardial dysfunction; SOFA, sequential organ failure assessment; TCM, traditional Chinese medicine; TNF- α, tumor necrosis factor- α; WBC, white blood cell.

Supplementary Table 10. Immunostimulatory cytokines and growth factors 
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Personali-zed approach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Observational studies

	G-CSF
(651, 652)
	2
	2002, 2004
	78 (39)
	ICU
	No
	
	G-CSF
	Septic shock
	General
	Mortality, safety
	
	Safe to use, reduction in mortality, meliodosis patients particular benefit

	Interventional studies

	Non-RCTs

	G-CSF
(653-655)
	3
	1994 
- 
2000
	74
(24)
	ICU, ward
	Yes, two studies (653, 655)
	Neutropenia or granulocytopenia 
	Filgrastim,  rhG-CSF
	Sepsis-1 or not specified
	Surgical, neutropenic, or general
	Safety
	Leukocyte counts, CRP, IL-6,  IL-8, TNF- a, IL-1 b, M-CSF, G-CSF, IFN-γ, and sIL-2r
	Granuclocyte increase associated with survival; leukocyte counts increased; GCF increased; no adverse events

	GM-CSF
(656)
	1
	2003
	9
(9)
	ICU
	No
	
	rhGM-CSF
	Sepsis-1
	Medical
	
	HLA-DR expression
	Increase in HLA expression

	Granulocyte infusion
(657)
	1
	1972
	76
(76)
	Not specified
	No
	
	PMN transfusion
	Not specified
	Neutropenic
	Survival
	
	Reduced mortality

	Interferon γ-1b
(658)
	1
	1997
	10
(10)
	ICU
	Yes
(658)
	Based on HLA-DR expression
	Interferon γ-1b
	Not specified
	Surgical and/or medical
	
	HLA-DR expression
	Increased HLA-DR expression

	Leucocyte transfusions (659)

	1
	1999
	30
(30)
	Ward or ICU
	Yes
 (659)
	Neutropenic patients
	Leucocyte transfusions from rhG-CSF or prednisolone stimulated donors
	Not specified
	Immuno-compromised neutropenic patients 
	
	Leucocyte concentrates
	Increase in leucocyte and ANC

	RCTs

	G-CSF
(660-665)
	6
	2001 
- 
2008
	999 (45)
	ICU, Ward
	No
	
	Filgrastim, lenograstim, G-CSF
	Sepsis-1, shock
	Surgical and/or medical 
	Mortality, safety
	Cytokines, endotoxins, Leukocyte counts, CRP, thrombomodulin
	No mortality reduction; increased leukocyte count; decreased CRP

	GM-CSF
(666-671)
	6
	2002
 - 
2023
	379 (48)
	ICU, ward
	Yes, three studies
(666, 669, 670)
	HLA-DR guided therapy
	GM-CSF, mol-gramostim
	Sepsis-1 or not specified
	Medical or surgical
	Mortality, LOS, organ support, ICU-acquired infection
	mHLA-DR increase, cytokine levels, reduction in absolute neutrophil count
	No survival benefit or effect on ICU-acquired infections. Improved PF ratio and absolute neutrophil count. Shorter duration of ventilation; shorter LOS; HLA-DR normalization

	Granulocyte transfusion
(672)
	1
	1977
	15
(15)
	Not specified
	No
	
	Granulocyte transfusion
	Not specified
	Neutropenic
	Mortality
	
	Mortality reduction

	IL-7
(673, 674)
	2
	2018 
, 
2023
	48
(24)
	ICU
	Yes, both studies
(673, 674)
	Lymphopenic patients
	CYT107 (glycosylated recombinant human IL-7)
	Sepsis-1, sepsis-2
	Medical
	Safety
	Lymphocyte counts; circulating CD4+, CD8+ cells
	Increased lymphocyte counts and circulating T cells. Transient respiratory distress when administerd intramuscular. Intravenous well tolerated.

	Thymosin α-1
(675)
	1
	2013
	361
(361)
	ICU
	No
	
	Ta1 (Zadaxin)
	Not specified
	Medical
	Mortality
	mHLA-DR
	No difference in mortality reduction. Increase HLA-DR.


Abbreviations: APACHE, Acute Physiology And Chronic Health Evaluation; CRP, C-reactive protein; (rh)G(M)-CSF, (recombinant human)granulocyte(-macrophage) colony-stimulating factor; ICU, intensive care unit; IFN- γ, interferon- γ; (m)HLA-DR, (monocyte) Human Leukocyte Antigen-DR; IL, interleukin; LOS, length of stay; PF ratio, pO2/FiO2 ratio; RCT, randomized controlled trial; sIL-2r, soluble interleukin-2 receptor; TNF- α, tumor necrosis factor- α. 


Supplementary Table 11. Intravenous immunoglobulins
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Personali-zed approach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Observational studies

	Ig
(676-680)
	5
	2015
 - 2023
	5760
(239)
	ICU
	Yes, one study (678)
	Low IgG levels
	Ig
	Sepsis-1, shock,  Sepsis-3, shock or unspecified
	Surgical, medical and/or general
	Mortality
	Il6, CRP
	Conflicting results on mortality, IL6 and CRP decreased

	IgG
(681-684)
	4
	1991
-
2021
	3538
(132)
	ICU, ED
	No
	
	IgG
	Sepsis-1, shock, Sepsis-3
	DIC, medical and/or surgical
	Mortality, APACHE II scores, SOFA scores, DIC scores
	Infection and coagulation related markers
	No mortality reduction; TNF was higher in intervention group, clinical severity indices decreased

	IgM enriched Ig
(685-690)
	6
	2005
 -
2022
	1560 (83)
	ICU
	No
	
	(Polyclonal) IgM enriched Ig
	Sepsis-1, Sepsis-2, sepsis-3
	Surgical, medical and/or general
	Mortality, SOFA score
	Biomarker levels
	Lower LOS. Mortality reduction in MDR gram negative infections. In general sepsis population conflicting results on mortality reduction, conflicting results on SOFA. No differences in NO, endocan, pentraxin and presepsin biomarkers.

	IgMA enriched Ig
(691, 692)
	2
	2004, 2021
	76 (38)
	ICU
	No
	
	Ig preparation enriched in IgM and IgA
	Sepsis-1, 
shock, Sepsis-3, shock
	General
	Difference in patient characteristics between survivors and nonsurvivors
	IgM and IgA levels
	No differences found in patient characteristics; IgM increase in survivors; IgA increase in survivors and non-survivors; IgG the same.

	Interventional studies

	Non-RCTs

	IgG
(693, 694)
	2
	1989, 2020
	87
(44)
	ICU or not specified
	No
	
	IgG
	Sepsis-2 or not specified
	Medical
	
	Levels of serum IgG, IgA, IgM, PAI-1, and protein C.
	Higher serum IgM levels in IVIG group. Lower PAI-1 levels; increased Protein C levels.

	IgM enriched Ig
(695, 696)
	2
	1992, 2016
	47
(24)
	ICU, Ward
	Yes, one study (695)
	Neutropenic patients 
	IgM-IVIg, human polyclonal IgM-enriched immunoglobulin preparation (Pentaglobin)
	Sepsis-2 or not specified
	Surgical or neutropenic
	
	Endotoxin activity and IgM and IgG antibodies against lipid A and LPS
	Endotoxin activity decreased

	RCTs

	Ig
(697-701)
	5
	1981
-
2013
	268 (55)
	ICU, ward or not specified
	Yes, one study (698)
	Thrombocytopenia
	Polyglin; endobulin; Pentaglobin; pepsin-treated human gamma globulin (gamma-venin)
	Sepsis-1 or not specified, shock
	General, surgical and/or medical
	Mortality; SOFA score
	Inflammatory markers; platelet count
	Conflicting results on mortality; lower endotoxin titers; differences in SIRS; IL6 and blood lactate levels in high dose group

	IgG
(702-706)
	5
	1988
-
2008
	873 (62)
	ICU
	No
	
	ivIgG; Polyglin; endobulin; polyvalent IgG with stabilized Fc sub- units
	Sepsis-1, sepsis-2, or not specified
	General, surgical and/or medical 
	Mortality
	Il6, TNF
	Conflicting results on mortality; lower death rate septic shock or more severe sepsis; no biomarker effects

	IgG AB to E. Coli
(707)
	1
	1988
	71
(71)
	ICU
	No
	
	J5-IVIG vs IVIG
	Not specified
	Medical and/or surgical
	Mortality; shock reversal
	
	No differences

	IgM Ab
(708, 709)
	2
	1991
	1312 (656)
	ICU or not specified
	No
	
	Murine monoclonal Ab directed against gram-negative endotoxin (E5); MAB-T88
	Sepsis-1 or not specified
	Medical
	Mortality, safety, organ failure
	
	Conflicting results on mortality. More adverse events in treatment group.

	IgMA-enriched Ig
(710)
	1
	2006
	211
(211)
	Unspecified
	Yes, one study (710)
	Neutropenic patients
	Intravenous IgMA-enriched immunoglobulin
	Sepsis-1
	Neutropenic
	Mortality
	
	No mortality reduction

	IgM enriched Ig
(711-715)
	5
	2002
-
2019
	188 (38)
	ICU
	No
	
	Pentaglon; IgM-enriched immunoglobulin;
	Sepsis-1, sepsis-2, or not specified
	General, surgical and/or medical
	Mortality, SOFA, microperfusion
	PCT
	No clinical outcome effects; increased microperfusion; decreased PCT

	IgGAM
(716)
	1
	2018
	160
(160)
	ICU
	Yes 
(716)
	Subgroup analyses in patients with different CRP and IgM levels
	Trimodulin
	Not specified
	Medical
	Ventilator free days
	
	No differences in general population; significant reductions in mortality in patients with high CRP, low IgM, and high CRP/low IgM at baseline.


Abbreviations: Ab, antibody; APACHE, Acute Physiology And Chronic Health Evaluation; CRP, C-reactive protein; DIC, disseminated intravascular coagulation; E, enterococcus; ED, emergency department; g-CSF, granulocyte colony-stimulating factor; ICU, intensive care unit; IFN- γ, interferon- γ; IL, interleukin; Ig, immunoglobulins; LPS, lipopolysaccharides; LOS, length of stay; MDR, multi-drug resistant; NO, nitric oxide; PAI-1, plasminogen activator inhibitor-1; PCT, procalcitonin; RCT, randomized controlled trial; SIRS, systemic inflammatory response syndrome; SOFA, sequential organ failure assessment; TNF, tumor necrosis factor. 


Supplementary Table 12. Mesenchymal stem cells
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Personali-zed approach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Observational studies

	Mesenchymal stem cells
(717)

	1
	2023
	30 
(30)
	ICU
	No
	
	Bone marrow-derived MSCs
	Not specified
	Medical
	
	Metabolite change
	Effect on on serum metabolic change

	Interventional studies

	Non-RCTs

	Mesencymal stromal cells
(718-721)
	4
	2018
 -
2022
	105
(30)
	ICU
	No
	
	MSCs
	Sepsis-2, Sepsis-3, shock or not specified
	General, surgical and/or medical
	Safety, tolerability, mortality, SOFA
	Cytokine levels
	No mortality effect; decrease SOFA score. No significant cytokine changes. Safe.

	RCTs

	Mesenchymal stem cells
(722, 723)
	2
	2018
,
2024
	113
(57)
	ICU
	Yes, one study (722)
	Neutropnic patients 
	Bone marrow-derived MSCs, allogeneic adipose-derived mesenchymal stem cell
	Sepsis-2 or not specified
	Medical
	Safety
	
	Different results on survival rates, well tolerated.


Abbreviations: ICU, intensive care unit; MSCs, mesenchymal stromal cells; RCT, randomized controlled trial; SOFA, sequential organ failure assessment. 



Supplementary Table 13. Immune-checkpoint inhibitors
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Personali-zed approach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Interventional studies

	Non-RCTs

	Anti-PD-1 antibody
(724)
	1
	2020
	13
(13)
	ICU
	Yes (724)
	Lymphocyte count of ≤1,100/μL
	Nivolumab
	Sepsis-3
	Medical
	Safety
	Lymphocyte counts; mHLA-DR
	One drug related AE; lymphocyte count and mHLA-DR increased over time

	RCTs

	Anti-PD-1 antibody
(725, 726)
	2
	2019
	55 (28)
	ICU
	Yes, two trials
(725, 726)
	Immunosuppressed patients
	Nivolumab/BMS-936559
	At least one of three organ dysfunction criteria: hypotension; respiratory failure or AKI.
	Medical and/or surgical
	Safety and tolerability
	Immune status
	Well tolerated, with no evidence of drug-induced hypercytokinemia or cytokine storm, and at higher doses, some indication of restored immune status over 28 days.


Abbreviations: AE, adverse event; anti-PD-1, anti-programmed cell death protein 1; AKI, acute kidney injury; ICU, intensive care unit; (m)HLA-DR, (monocyte) Human Leukocyte Antigen-DR; RCT, randomized controlled trial. 


Supplementary Table 14. Combinations of therapies
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Personali-zed approach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Observational studies

	Antibiotics and/or IVIG
(727, 728)
	2
	2014,
2022
	141 (71)
	ICU, not specified
	No
	
	Clindamycin and/or IVIG
	Sepsis-3 or not specified
	Medical
	Mortality and case fatality rate
	
	Clindamycin reduced mortality; IVIG did not

	Corticosteroids and/or vasopressors
(729-734)
	6
	2009
-
2023
	2086
(178)
	ICU
	No
	
	Vasopressin or hydrocortisone; vasopressin + corticosteroids or norepinephrine + corticosteroids; AVP + hydrocortisone; noradrenaline and vasopressin, with and without hydrocortisone
	Sepsis-1, shock, sepsis-2, shock, sepsis-3, shock or not specified
	Medical or surgical
	Mortailty, severe adverse events (new onset arrhythmia, hyperglycemia, hyponatremia, or superinfection), shock reversal
	Cytokine trajectories over 3 days
	Lower adverse event rate with vasopressin; different results on mortality with vasopressin + corticosteroids; no difference with AVP + hydrocortisone; hydrocortisone has anti-cytokine effect,  faster shock reserval with vasopressin + corticosteroids

	Drotrecogin alfa (activated) and/or steroids
(735, 736)
	2
	2005, 2013
	1120 (560)
	ICU
	No
	
	Drotrecogin alfa (activated) and/or steroids
	Sepsis-1, Sepsis-3, shock
	General
	Mortality
	
	Conflicting result on mortality, regardless of steroid use

	Patient tailored protocol* (13)
	1
	2020
	114
(114)
	ICU
	Yes
(13)
	Patient tailored*
	Vasopressor
	Sepsis-3
	General
	ICU-mortality
	Inflammatory markers
	Reduction in ICU-mortality

	Prostaglandin E with continuous renal replacement therapy
(737)
	1
	2020
	114
(114)
	ICU
	No
	
	Prostaglandin E with continuous renal replacement therapy
	Sepsis-2
	Patients with AKI
	
	Urinary augmenter of liver regeneration, urinary Na+/H+ exchanger 3, inflammatory cytokines
	Improved renal function and reduced inflammatory responses

	Resuscitation, antibiotic, corticosteroids and/or drotrecogin alfa
(738)
	1
	2009
	2796
(2796)
	ICU
	No
	
	Early broadspectrum antibiotics, fluid challange, low-dose steroids and/or drotrecogin alfa
	Sepsis-2
	Medical and/or surgical
	Mortality
	
	Early administration of broadsprectum AB in all patients and drotrecogin alfa in the most severe patients reduced mortality

	Oxymatrine and entecavir
(739)
	1
	2022
	90
(90)
	Not specified
	No
	
	Oxymatrine and entecavir
	Sepsis-1
	Medical
	Clinical efficacy 
	
	Improved clinical efficacy

	Statin and/or hemoperfusion
(740)
	1
	2012
	173
(173)
	ICU
	No
	
	Statin and/or hemoperfusion with PMX-F
	Sepsis-1, shock
	Medical
	Mortality
	
	Statin use and PMX-F treatment independently correlated to 28-day survival

	Thrombomodulin and Polymyxin B Hemoperfusion
(741)
	1
	2020
	2350
(2350)
	ICU
	No
	
	ART‑123 and PMX-HP
	Sepsis-1, shock
	Medical
	Mortality
	
	Lower mortality with ART-123, benefical effect of ART-123 and PMX-HP treatment

	Interventional studies

	Non-RCTs

	Thrombomodulin and Polymyxin B Hemoperfusion
(742)
	1
	2013
	22
(22)
	ICU
	No
	
	Combination Therapy of Polymyxin-B Direct and Hemoperfusion and Recombinant Thrombomodulin
	Sepsis-1
	Patients with sepsis-induced DIC
	Mortality
	
	Lower mortality

	RCTs

	Anakinra or interferon-γ 
(14)
	1
	2022
	240
(240)
	Not specified
	Yes
(14)
	Identifi-cation of either immune-paralysis or hyperin-flammation; treatment based on phenotype
	Anankinra or interferon-γ
	Sepsis-3
	Medical
	Mortality
	
	Increased 7-day survival, no difference at 28-days


	Traditional Chinese Medicine and thymosin α1
(743)
	1
	2022
	81
(81)
	Not specified
	No
	
	Thymosin α1 and Xuebijing
	Sepsis-3
	Medical
	Hemodynamics
	Inflammatory biomarkers
	Improved hemodynamics and decreased inflammatory biomarkers

	Dexamethasone, colchicine and pentoxifylline
(744)
	1
	1997
	26
(26)
	Not specified
	No
	
	Dexamethasone, colchicine and pentoxifylline
	Not specified
	Medical
	
	TNF-α levels
	Decreased TNF-α levels

	Corticosteroids and/or vasopressors
(745-747)
	3
	2014
,
2023
	533
(63)
	ICU
	No
	
	Vasopressin and hydrocortisone, vasopressin and placebo, norepinephrine and
hydrocortisone, or norepinephrine and placebo
	Sepsis-1, shock or not specified
	Medical and/or surgical
	Kidney failure–free days during in 28-days, vasopressin dosage and duration
	Plasma vasopressin concentration
	Plasma vasopressin concentration were not different in the hydrocortisone group compared to placebo, patients treated with hydrocortisone required lower and shorter dose of vasopressin; vasopressin
compared with norepinephrine did not improve the number of kidney failure–free days

	Rhubarb and/or ulinastatin
(748)
	1
	2019
	75
(75)
	ICU
	No
	
	Rhubarb and/or ulinastatin
	Not specified
	Medical
	APACHE II score, organ function
	Inflammatory biomarkers, tissue perfusion
	All combinations decreased CRP, WBC, lactate and APACHE II scores, ulinastatin + rhubarb also lowered PCT

	Thymosin α1 and blood purification
(749)
	1
	2022
	86
(86)
	ED
	No
	
	Thymosin α1 and blood purification
	Not specified
	Medical
	Duration of shock, length of ICU stay, adverse reactions
	Decreased duration of shock and length of ICU stay; no difference in adverse reactions
	Thymosin α1 and blood purification

	Ulinastatin and norepinephrine
(750)
	1
	2022
	100
(100)
	Ward
	No
	
	Norepinephrine and ulinastatin
	Not specified
	General
	Time for shock improvement, ICU and hospital stay, mortality
	Inflammatory biomarkers
	Positive effect on all outcomes

	Ulinastatin and alanyglutamine
(751)
	1
	2020
	84
(84)
	Not specified
	No
	
	Ulinastatin and alanyl glutamine
	Sepsis-3, shock
	General
	APACHE II score, multiple organ dysfunction syndrome, mortality
	Inflammatory biomarkers
	Positive effect on all outcomes, except mortality

	Ulinastatin and continuous renal replacement
(752)
	1
	2017
	106
(106)
	ICU
	No
	
	Ulinastatin and continuous renal replacement
	Sepsis-3
	Patients with AKI
	
	Inflammatory cytokines, oxidative stress level, kidney and blood coagulation functions
	Decrease in inflammatory cytokines, improved coagulation and kidney function

	Ulinastatin and thymosin α1
(12, 753-756)
	5
	2008
-
2019
	428 (70)
	ICU
	No
	
	Ulinastatin and thymosin α1
	Sepsis-1, sepsis-2
	Medical and/or surgical or not specified
	Mortality; cardiopulmonary function
	Inflammatory biomarkers
	Decreased mortality; better cardiopulmonary function; decreased inflammatory biomarkers

	Ulinastatin or metabolic resuscitation
(757)
	1
	2021
	60
(60)
	ICU
	No
	
	Ulinastatin or hydrocortisone, ascorbic acid and thiamine
	Not specified
	General
	SOFA score
	
	Lower SOFA score in ulinastatin group


*The patient-tailored therapy protocol included the use of IgM-enriched immunoglobulins for patients with low plasma IgM levels, blood purification strategies for patients with high plasma levels of cytokines or endotoxin, albumin correction and modulation of vasoactive agents. Abbreviations: AB, antibiotics; AKI, acute kidney injury; ANC, absolute neutrophil count; APACHE, Acute Physiology And Chronic Health Evaluation; AVP, arginine-vasopressin; CRP, C-reactive protein; ED, emergency department; (rh)G-CSF, (recombinant human) granulocyte colony-stimulating factor; ICU, intensive care unit; IVIG, intravenous immunoglobulins; PCT, procalcitonin; PMX-F, polymyxin B-immobilized fiber; PMX-HP, polymyxin B immobilised haemoperfusion; RCT, randomized controlled trial; SOFA, sequential organ failure assessment; WBC, white blood cell. 


Supplementary Table 15. Other therapies
	Treatment
	Number of studies
	Year
	Total patients (median per study)
	Setting
	Personali-zed approach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	Main findings

	Observational studies

	Channa striata
(758)
	1
	2023
	44 
(44)
	ICU
	Yes (758)
	hypoalbuminemia < 4 g/dl
	Channa striata (albumin extract)
	Unspecified
	Medical
	
	Syndecan-1 levels
	Decrease in syndecan-1 levels

	Paracetamol (759)
	1
	2023
	50 
(50)
	ICU
	Yes (759)
	two polymorphisms that encode for proteins related to the hepatic metabolism of paracetamol
	Paracetamol
	Unspecified
	Medical
	
	Plasma levels of paracetamol
	Patients carrying CYP3A5 rs776746 A/G genotypes showed significantly higher plasma levels

	Interventional studies

	RCTs

	Alkaline phosphatase
(15, 760-762)
	4
	2009
-
2018
	409 (36)
	ICU
	No
	
	Alkaline phosphatase
	Sepsis-1, sepsis-2
	Medical and/or surgical (in two trial in AKI patients)
	Renal function; safety
	Pharmocakynetics
	Lower creatinine and NO metabolite production, different findings on renal function; linear, dose-proportional pharmacokynetics

	Edaravone
(763)
	1
	2016
	60
(60)
	ICU
	No
	
	Edaravone
	Sepsis-1
	Medical
	
	NFKB, MAPK, HSP72 and TAC
	Decrease in NFKB and MAPK, increase in HSP72 and TAC

	Homeopathic treatment
(764)
	1
	2005
	70
(70)
	ICU
	No
	
	Homeopathic treatment (homeopathic doctors were free to decide which should be applied)
	Sepsis-1
	Medical
	Mortality
	
	Lower mortality

	Melatonin and/or propolis
(765)
	1
	2022
	55
(55)
	ICU
	No
	
	Propolis, melatonin or both
	Sepsis-1
	Medical
	Mortality
	Inflammatory markers
	Melatonin + propolis reduced IL-6 and CRP, no difference in mortality

	Methylene blue
(766)
	1
	2002
	30
(30)
	ICU
	No
	
	Methylene blue
	Sepsis-1
	Medical and/or surgical
	
	Cytokine levels
	No difference

	N-acetylcysteine
(767-769)
	3
	2003
-
2014
	112 (39)
	ICU
	No
	
	N-acetylcysteine
	Sepsis-1
	Medical and/or surgical 
	Duration of ventilation, intensive care unit stay, ICU-mortality
	Cytokines and gastric intramucosal pH, nuclear factor- B activation and circulating cytokine and adhesion molecules
	Different results of cytokine responses, no difference in the other outcomes

	Physostigmine
(770)
	1
	2019
	20
(20)
	ICU
	No
	
	Physostigmine
	Sepsis-1, shock
	Surgical
	Safety and tolerability
	
	Safe and tolerable treatment

	Talactoferrin
(771, 772)
	2
	2013,
2015
	499 (250)
	ICU, ED
	No
	
	Talactoferrin
	Sepsis-1
	Medical
	Mortality and tolerability
	
	Different results on mortality, tolerable treatment

	Vagus nerve stimulation
(773)
	1
	2023
	20
(20)
	ICU
	No
	
	Transcutaneous auricular vagus nerve stimulation
	Sepsis-3
	Medical
	SOFA and APACHE II score
	Cytokine levels
	Positive effect on cytokine levels, no effect on SOFA and APACHE II score


Abbreviations: AKI, acute kidney injury; APACHE, Acute Physiology and Chronic Health Evaluation; CRP, C-reactive protein; ED, emergency department; ICU, intensive care unit; IL, interleukin; HSP72, heat shock protein 72; MAPK, mitogen-activated protein kinase; NFKB, nuclear transcription factor kappa B activity; NO, nitric oxide; RCT, randomized controlled trial; SOFA, and Sequential Organ Failure Assessment; TAC, total antioxidant capacity. 


Supplementary Table 16. Ongoing trials
	Treatment group
	Treatment
	Number of studies
	Recruitment status
	Number of patients 
	Setting
	Perso-nalized ap-proach
	If yes, specifi-cation
	Treatment
	Sepsis definition
	Population
	Clinical primary endpoint
	Biochemical primary endpoint
	NCT number

	Observational studies

	Non-pharmalo-gical
	Continuous Renal Replacement Therapy
	1
	Not yet recruiting
	98
	Not specified
	No
	
	CRRT with oXiris membrame
	Not specified
	Septic AKI patients requiring RRT
	Mortality, VT and intradialytic hypotension
	
	NCT05575024

	
	Cytokine adsorption
	2
	Recruiting
	160
	ICU, not specified
	Yes, in one study (NCT04306419)
	IL-6 > 1000 pg/ml, IL-10 levels >250 pg/ml or TNF-α levels > 100 ng/l
	Cytokine adsorption
	Sepsis-3 or  not specified 
	Need for CRRT or ECMO or  HIV 
	Mortality 
	IL-6, IL-8, IL-10, TNF- α
	NCT04306419, NCT06145828

	
	Hemoperfusion
	1
	Recruiting
	300
	ICU
	Yes 
	IL-6 >25 pg/ml and leukocytes >15x10 9/l, CRP >40 mg/l, procalcitonin >0.9 mg/l
	Hemoperfusion
	Not specified
	ARDS
	Mortality
	
	NCT05608096

	
	Immune Cell Extracorporeal Therapy
	1
	Recruiting
	142
	Not specified
	No
	
	Immune Cell Extracorporeal Therapy
	Sepsis-3
	General
	Long-term mortality
	
	NCT06143137

	Immunonu-trition
	Dietary Fiber
	1
	Active, not recruiting
	2
	ICU
	No
	
	Dietary fiber nutrients
	Sepsis-3
	General
	
	Changes of bone metabolic markers
	NCT05623098

	Concomitant treatments
	Fluid therapy
	1
	Recruiting
	60
	ICU
	No
	
	Saline vs. albumin
	Not specified
	General
	Peripheral tissue hypoperfusion
	
	NCT05094856

	Immunostimulatory
cytokines & growth
factors
	Thymosin α1
	1
	Not yet recruiting
	900
	Not specified
	No
	
	Thymosin α1
	Sepsis-3
	General 
	Long-term mortality 
	
	NCT04901104

	Interventional studies

	Non-RCTs

	Non-pharmalo-gical
	Therapeutic plasma exchange
	1
	Recruiting
	54
	ICU
	No
	
	Therapeutic plasma exchange
	Sepsis-2 & sepsis-3
	General
	Adverse events
	
	NCT04057872

	Mesenchymal stem cells
	Mesenchymal stromal cells
	1
	Not yet recruiting
	21
	Not specified
	No
	
	Advanced Mesenchymal Enhanced Cell Therapy
	Not specified
	Bacterial sepsis
	Safety and maximum feasible tolerated dose
	
	NCT04961658

	Other
	DNase I
	1
	Active, not recruiting
	36
	ICU
	No
	
	DNase I
	Sepsis-3
	General 
	
	
	NCT05453695

	RCTs

	Innate immune response
	Anakinra
	1
	Recruiting
	60
	Not specified
	Yes
	Presepsin > 350 pg/ml
	Anakinra
	Adjusted sepsis-3 (quick SOFA)
	Pneumonia
	SOFA score
	
	NCT05785442

	
	Apoptotic cells
	1
	Recruiting
	160
	ICU
	No
	
	Allocetra-OTS
	Sepsis-3
	CAP, UTI, abdominal infections
	SOFA score, safety
	
	NCT04612413

	
	Neutrophil Elastase Inhibitor
	2
	Not yet recruiting or  recruiting
	338
	ICU
	No
	
	Sivelestat sodium
	Sepsis-3 or not specified
	ARDS caused by sepsis or general
	Mechanical ventilation time, progression to ARDS
	
	NCT05672472, NCT04973670

	
	Ulinastin
	2
	Not yet recruiting or  recruiting
	295
	ICU
	No
	
	Ulinastin
	Sepsis-3 or  not specifed
	General
	SOFA score, multiple organ dysfunction, mortality 
	
	NCT05391789, NCT05895240

	Non-pharmalo-gical
	CytoSorb
	2
	Recruiting
	192
	Not specified
	Yes, both trials
	IL-6 ≥ 1000 ng/l and need for CRRT
	CytoSorb
	Not specified
	General
	Change in noradrena-line
	
Catecholamine dose
	NCT04963920, NCT04013269

	
	Continuous Renal Replacement Therapy
	1
	Recruiting
	460
	ICU
	No
	
	CRRT
	Sepsis-3
	Patients with AKI
	Mortality
	
	NCT03175328

	
	Hemoabsorption
	1
	Recruiting
	40
	ICU
	No
	
	Hemoadsorp-tion
	Sepsis-3, shock
	Patients with AKI
	Mortality, days alive without vasoactives, IMV and RRT
	
	NCT04997421

	
	Hemodiafiltration
	1
	Recruiting
	28
	Not specified
	No
	
	Hemodiafiltration
	Not specified
	Patients with AKI
	
	CRP reduction
	NCT06227104

	
	Hemoperfusion
	2
	Recruiting
	150
	ICU or  not specified
	No
	
	Triple-effect blood purification filter, HA-330 hemoperfusion filter hemodialysis vs. conventional hemodialysis
	Sepsis-3 or  not specified
	Abdominal sepsis or patients with AKI
	Duration of vasopressors
	IL-1ra, IL-6, IL-10, TNF- α
	NCT04957316, NCT05941624

	
	Immune cell perfusion system
	1
	Recruiting
	142
	ICU
	No
	
	Extracorporal treatment with purified granulocyte concentrate
	Sepsis-3, shock
	General
	Safety and tolerability
	
	NCT05442710

	
	NucleoCapture device
	1
	Not yet recruiting
	73
	ICU
	No
	
	NucleoCapture selective DNA adsorber
	Not specified
	General
	
	Amount of cfDNA/NETs across the NucleoCapture column
	NCT05647096

	
	Polymyxin B hemoperfu-sion
	2
	Recruiting
	170
	Not specified
	Yes, both trials
	1) PCT > 2ng/mL, CRP > 150mg/L and EAA >0.6, 2) EAA ≥ 0.60 to <0.90
	Hemoperfu-sion with polymyxin B
	Not specified
	Cardiac surgery patients or general
	Vasopressors, mortality
	Endotoxin activity level
	NCT04920565, NCT03901807

	
	Therapeutic Plasma Exchange
	1
	Not yet recruiting
	274
	ICU 
	No
	
	Therapeutic Plasma Exchange
	Sepsis-3, shock 
	General
	Mortality
	
	NCT05726825

	Coagulation and endothelial dysfunction
	Recombinant Human Thrombopo-ietin
	1
	Recruiting
	200
	ICU
	Yes
	Platelets < 50×10^9/L
	Recombinant Human Thrombopo-ietin
	Sepsis-3
	General
	Mortality
	
	NCT02707497

	
	Tranexamic acid
	1
	Recruiting
	80
	ICU
	No
	
	Tranexamic acid
	Not specified
	General
	Mortality
	
	NCT04910464

	
	Unfractioned heparin
	2
	Recruiting
	700
	ICU
	No
	
	Unfractioned heparin
	Sepsis-3 or not specified
	Gram-Negative Bacterial sepsis or suspected DIC
	Mortality
	
	NCT04861922, NCT02654561

	Pleiotropic drugs
	Corticostero-ids
	4
	Recruiting or  not yet recruiting
	2312
	ICU, ward or  not specified
	Yes, one trial (NCT04280497)
	Biomarker-guided, adaptive Bayesian design
	Low vs. high dose dexamethasone, fludrocortisone and/or hydrocorti-sone 
	Sepsis-3 or not specified
	General or CAP
	Mortality, persistant organ dysfunction, composite adverse events
	
	NCT05136560, NCT04280497, NCT06217939, NCT05818826

	
	Vitamin C
	2
	Recruiting
	182
	ICU
	Yes, one trial [NCT05194189]
	PCT ≥2 ng/ml
	High-dose vitamin C
	Sepsis-3 or sepsis-3, shock
	General
	Mortality, time to cessation of vasopressor
	
	NCT05194189, NCT04796636

	
	Vitamin C and hydrocorti-sone and thiamine
	3
	Recruiting
	632
	ICU 
	No
	
	Vitamin C and hydrocortisone and thiamine
	Not specified or  sepsis-3
	General or necrotizing soft tissue infection 
	Mortality, cerebral autoregula-tion and cerebral blood flow
	
	NCT03649633, NCT03592693, NCT05157360

	Immunonu-trition
	Alpha-Lipoic Acid group
	1
	Recruiting
	60
	ICU
	No
	
	Alpha-Lipoic Acid
	Sepsis-3
	General
	Mortality
	
	NCT05808946

	
	L-citrulline
	1
	Recruiting
	130
	ICU
	No
	
	L-citrulline
	Sepsis-3
	General
	SOFA score
	
	NCT04513288

	
	Lipid emulsion
	1
	Recruiting
	68
	ICU
	Yes
	Total cholesterol ≤ 100 mg/dL or HDL-C + LDL-C ≤ 70 mg/dL
	Smoflipid
	Sepsis-3
	General
	Maximun tolerated dose
	Total cholesterol
	NCT03405870

	
	Kukoamine B
	1
	Recruiting
	424
	ICU
	No
	
	Kukoamine B
	Sepsis-3
	Bacterial sepsis
	SOFA score
	
	NCT04803955

	
	Para-Tyrosine
	1
	Not yet recruiting
	296
	ICU
	No
	
	Para-Tyrosine supplementation
	Sepsis-3
	General
	Mortality
	
	NCT03278730

	
	Senolytic therapy
	1
	Recruiting
	220
	Ward
	No
	
	Fisetin
	Sepsis-3
	General 
	CRR-SOFA score
	
	

	
	Vitamin D Receptor Activation
	1
	Not yet recruiting
	90
	ICU
	No
	
	Paricalcitol 
	Sepsis-3
	General
	Mortality
	
	NCT06209268

	
	Xanthohumol
	1
	Recruiting
	50
	Not specified
	Yes
	PCT >5 ng/ml and IL-6 > 100 pg/ml
	Xanthohumol
	Not specified
	General
	Mortality, length of stay
	Inflammatory cytokines, glycocalyx damage 
	NCT06225258

	
	Zinc
	1
	Active, not recruiting
	30
	ICU
	No
	
	Zinc
	Not specified
	General
	
	Pharmacoki-netics/phar-macodyna-mics
	NCT01162109

	Concomitant treatments
	Albumin
	1
	Not yet recruiting
	100
	ICU
	Yes
	Albumin plasma level <35g/L and lymphocytes count < 1,100 cel/mL
	Human albumin
	Sepsis-3, shock
	CAP, urinary, skin or biliary infection
	B cell response
	
	NCT05645887

	
	β-antagonist
	2
	Active, not recruiting or  recruiting
	89
	ICU. Not specified
	No
	
	Esmolol, landiolol
	Sepsis-3, shock
	General
	Hymodyna-mic parameters
	Immunomo-dulatory effect
	NCT02120404, NCT04931225

	
	Dexmedetomidine
	1
	Recruiting
	116
	ICU
	No
	
	Dexmedetomidine
	Sepsis-3
	General
	Delirium
	
	NCT04876937

	
	Dobutamine
	1
	Recruiting
	270
	ICU
	No
	
	Dobutamine
	Sepsis-3
	Septic cardiomyopathy
	SOFA score
	
	NCT04166331

	
	Esketamine
	2
	Recruiting
	224
	ICU
	No
	
	Esketamine
	Sepsis-3 or not specified
	General
	ICU-length of stay, doses of remifentanil and norepinephrine
	Inflammatory cytokines, lymphocyte subsets
	NCT04843982, NCT05839366

	
	Ondansetron
	1
	Recruiting
	40
	Not specified
	No
	
	Ondansetron
	Sepsis-3
	General
	SOFA score
	
	NCT05402553

	
	Sevoflurane
	1
	Not yet recruiting
	153
	ICU
	No
	
	Sevoflurane
	Not specified
	General
	
	IL-6 
	NCT03643367

	
	Vasopressors
	1
	Not yet recruiting
	45
	Not specified
	No
	
	Angiotensin II + norepinephrine vs. vasopressin + norepineprhine vs. norepinephrine
	Sepsis-3
	General
	Renal cortical tissue blood flow
	
	NCT06234592

	Traditional Chinese Medicine
	Electroacupuncture
	1
	Recruiting
	40
	Not specified
	No
	
	Electroacupuncture
	Sepsis-3
	ARDS
	
	Lipoxin A4 levels
	NCT06006325

	
	Shenfu Injection
	1
	Recruiting
	40
	Not specified
	No
	
	Shenfu Injection
	Sepsis-3
	General
	Henodynamic parameters, proportion of perfused vessels, microvascular flow index 
	
	NCT06157320

	
	YiQiFuMai Injection
	1
	Not yet recruiting
	80
	Not specified
	No
	
	YiQiFuMai Injection
	Sepsis-3
	General
	Mortality, secondary infection, length of stay
	Hematologic and inflammatory markers 
	NCT05265130

	Immunostimulatory
cytokines & growth
factors
	Interferon γ
	1
	Recruiting
	132
	ICU
	Yes
	HLA-DR < 8000 antibody/cell
	Interferon γ
	Not speficied
	Ventilator-associated pneumonia
	Ventilation-free days
	
	NCT05843786

	Intravenous
immunoglobulins
	Pentaglobin
	1
	Recruiting
	200
	Not specified
	Yes
	IL-6 is ≥ 1000 pg / ml
	Pentaglobin
	Not speficied
	Peritonitis
	Multiple Organ Failure
	
	NCT03334006

	Mesenchymal stem cells
	Mesenchymal stromal cells
	1
	Not yet recruiting
	296
	ICU
	No
	
	Umbilical cord-derived human mesenchymal stromal cells
	Sepsis-3
	General
	Days free from mechanical ventilation and/or vasopressors and/or renal replacement therapy
	
	NCT05969275

	Other/combi-nation of therapies
	Alirocumab
	1
	Recruiting
	50
	ICU
	No
	
	Alirocumab
	Not specified
	General
	
	Bacterial endotoxin level, lipoteichoic acid level
	NCT05469347

	
	Anakinra or Interferon-γ
	1
	Active, not recruiting
	280
	Not specified
	Yes
	Patients with hyperinflammation receive anakinra, patient with immunopa-ralysis interferon-gamma
	Anakinra or Interferon-γ
	Sepsis-3
	Pneumonia or blood stream infection
	SOFA score
	
	NCT04990232

	
	Apigenin
	1
	Not yet recruiting
	20
	ICU
	No
	
	Apigenin
	Sepsis-3
	General
	SOFA score
	
	NCT05999682

	
	Epirubicin
	1
	Recruiting
	45
	ICU
	No
	
	Epirubicin
	Not specified
	General
	Myelotoxicity
	
	NCT05033808

	
	External Cooling
	1
	Recruiting
	820
	ICU
	No
	
	External Cooling
	Sepsis-3, shock
	General
	Mortality
	
	NCT04494074

	
	Metformin
	2
	Not yet recruiting or recruiting
	185
	Not specified
	No
	
	Metformin
	Not specified or  sepsis-3
	Diabetic and non-dianbetic or  general
	Mortality
	
	NCT05572060, NCT05979038

	
	Metformin and lactoferrin
	1
	Not yet recruiting
	60
	ICU
	No
	
	Metformin vs. lactoferrin
	Sepsis-3
	General
	Mortality
	
	NCT06181422

	
	Paracetamol and Ibuprofen
	1
	Recruitng
	84
	Not specified
	No
	
	Paracetamol vs. ibuprofen
	Sepsis-3
	General 
	Fever
	
	NCT06061575

	
	SSRI
	1
	Recruiting
	20
	ICU
	No
	
	Paroxetine
	Not specified
	General
	Cardiovascu-lair SOFA score
	
	NCT05725837

	
	Vagus Nerve Stimulation
	1
	Recruiting
	34
	Not specified
	No
	
	Stimulation of the vagus nerve
	Not specified
	General
	
	TNF- α
	NCT03992378


Abbreviations: AKI, acute kidney injury; ARDS, acute respiratory stress syndrome; CAP, community-acquired pneumonia; COVID-19, coronavirus disease of 2019; CRP, C-reactive protein; CRR, cardiovascular, respiratory, and renal; (C)RRT, (continuous) renal replacement therapy; DIC, disseminated intravascular coagulation; EAA, endotoxin activity assay; ECMO, extracorporeal membrane oxygenation; ED, emergency department; ICU, intensive care unit; IL(ra), interleukin (receptor antagonist); IMV, invasive mechanical ventilation; NCT, National Clinical Trial; PCT, procalcitonin; RCT, randomized controlled trial; RRT, renal replacement therapy; SOFA, sequential organ failure assessment; SSRI, selective serotonin reuptake inhibitors; TNF- α, tumor necrosis factor- α; UTI, urinary tract infection; VT, ventricular tachycardia. 
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