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Treatment f Sepsis by Phenotyping:
a practical tool or wishful thinking?



Disclosures
A Serious Moral Conflict to Declare for this Talk 



Human Genome Project

17 Feb 2001

18 Feb 2001

- successful completion announced on April 14, 2003
- initial analysis of the human genome sequence published in February 2001



ALL: acute lymphoblastic leukemia; DLBCL: Diffuse large B-cell lymphoma; FL: Follicular lymphoma; 

20 Years Later…



Query „sepsis (AND) phenotyping“

Total: 4535 papers
2020-yesterday: 1124 papers

>100 papers in 2006

>200 papers in 2013



Why do phenotyping?
Level 1: to (better) understand pathophysiology of a disease
Level 2: to better treat it thanks to that improved understanding

Ano…



Level 1: do we know ENOUGH?

Level 2: to devise/implement 
effective treatments



Out of 67 Anti-sepsis Ph2/3 Human Trials listed: 58 w/0 effect

Fink MP., Virulence 2014

5 benefit (never repeated)
4 harm

only two trial used biomarker-guided therapy



patients killed
by the treatment

control

High(er) doses

The Harm – The Soluble TNF Receptor Sepsis Study Group

Fisher et al. N Engl J Med. 1996, 334(26):1697-702. 
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RESPONSE RESPONSE

Effect/Product(Typically) Only One (!) Compartment 
Drives the Treatment Decisions



Reducing patient heterogeneity to therapeutically exploit it

Operationalization
of

Phenotyping in Sepsis 

• Immuno-inflammatory status (i.e. robust response, immunosuppression)

• Sepsis severity/risk of death (high vs low)

• Responders/non-responders/harm ( give treatment vs withhold t.)

• Infectious source/type of pathogen (e.g. abdominal vs pneumonia)

• Predispositions (e.g. based on age, comorbidities, genetics)



Operationalization
of

Phenotyping in Sepsis 

„Simplicity is
the ultimate

sophistication“

„Make everything 
as simple as possible,

but not simpler. “
Leonardo da Vinci Albert Einstein



2016 Davenport et al.:  two subtypes identified (n=384)

Phenotyping on the Genomic/Transcritomic Expression Level 

2017 Scicluna et al. (MARS):  four subtypes identified (n=787)

2018 Sweeney et al.:  three subtypes identified (n=1300)

2012 Maslove et al.:  two subtypes identified (n=166)



Inflammopathic

Adaptive
Coagulopathic



4 sepsis phenotypes identified: α, β, γ, δ. 
 > 60k patients (derivation + validation cohorts)
 3 observational trials & 3 RCTs

Phenotyping on the Level of Circulating Biomarkers



Inflammation

Coagulopathy

Endotheliopathy

Innate immunity activation

Cellular adhesion

Organ injury



Higher Circulating IL-6 Correlates with Higher Mortality



LeoPARDS Trial (levosimendan) ISRCTN12776039

IL-10 IL-6 IL-1ß

3 Endotypes in Sepsis-induced ARDS



By a Retrospective Latent Class Analysis (LCA)



NEJM 2003



Biomarker-guided Treatment Trials in Septic Patients

(GRID, FR)?

(PROVIDE, GR)

(Meisel et al., D)

(Nierhaus et al., D)

(Döcke et al., D)

(Hall et al., Pediatric, USA)

(IRIS-7, USA/FR)

(GMCSF, UK)?



The first biomarker-based immuno-stimulatory trial (2009) 

confirming patients are really suppressed

before treatment is given

Treatment restored monocytic immunocompetence
& improved clinical endpoints (ventilation-free days, APACHE II)



Restoration of HLA-DR on Monocytes;
Increase of absolute LYM counts;

No „Cytokine Storm“





A PERSONALIZED RANDOMIZED TRIAL OF 
VALIDATION AND RESTORATION OF 
IMMUNE DYSFUNCTION IN SEVERE

INFECTIONS AND SEPSIS 
THE PROVIDE STUDY: DECEMBER 2017-

EudraCT number 2017-002171-26
ClinicalTrials.gov NCT03332225

↑Circulating ferritin & ↓HLA-DR expression (on CD14 monocytes)



Target: 280 participants/26 centers
ClinicalTrials.gov Identifier: NCT04990232

Only MALS/anakinra arm tested

n=15

n=21

NCT03332225

November 15, 2022





THE SAVE-MORE RCT
Inclusion criteria
• Age ≥18 years, both genders, ICF 
• Confirmed SARS-CoV-2 infection
• LRTI: positive chest-X-ray or CT
• Plasma suPAR ≥6ng/ml

CT: computed tomography
ICF: written informed consent form
LRTI: lower respiratory tract infection
SOC: standard-of-care
suPAR: soluble urokinase Plasminogen Activator Receptor

Placebo + Standard of Care (SoC)

Day 1 (enrolment) 
Safety lab
Biomarkers
Viral load

Day 4  
Safety lab
Biomarkers
Viral load

Day 7 
Safety lab
Biomarkers
Viral load

Day 10 (End of 
treatment)

Day 28 
(Primary 
endpoint)

Anakinra 100mg subcutaneously/day + SoC

PRIMARY ENDPOINT
11-point WHO ordinal scale



Patient state SoC + Placebo SoC + Anakinra

Adding anakinra to current Standard-of-Care (SoC)
2.8 times more likely to improve overall clinical status 

towards completely resolving the viral infection and preventing severe respiratory failure/death

Fully recovered, PCR(-) 26.5% 50.4%

Asymptomatic, PCR (+) 3.2% 9.9%

Ambulatory,  with symptoms 50.3% 29.3%

Hospitalized, moderate disease 6.9% 4.2%

Hospitalized, severe disease 6.3% 3.1%

Dead 6.9% 3.2%
Kyriazopoulou E et al: Nat Med. 2021 Oct;27(10):1752-1760



Can Animal Models of Sepsis Aid
in Testing the Phenotyping Concept?
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severity
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IL-6 – based Risk-Stratification for Sepsis Treatment

Osuchowski et al. Crit Care Med. 2009

Preclinical: corticosteroids (dexamethasone) in stratified septic mice

Clinical: anti-TNF (afelimomab) in severly septic patients

Panacek et al. Crit Care Med. 2004

All mice IL-6 > 26 ng/ml IL-6 < 26 ng/ml

All patients IL-6 > 1 ng/ml IL-6 < 1 ng/ml



Prospective IL-6-based stratification Retrospective (adjusted) IL-6-based stratification



Potential (near/distant) Options to Consider:

All septic patients “Extreme-end” patients

„Rough“ pre-clinical checks Diligent pre-clinical checks

Any septic patient Specific patients
(e.g. only abdominal sepsis)

Classical RCTs Adaptive RCTs

One-directional Two-directional
(suppression & boosting)(suppression or boosting)

Single markers Combinations of markers



Phenotype-Treating Sepsis:
A rather narrow road into the Unknown…An Open Mind and Wide Perspective

is a Must…





VS

Quala Lumpur, Malasia Vienna, Austria





Innate immunity activation endpoints
in neutrophils & monocytes by microfluidics

Rapid whole blood PCR-based platform for
selected innate immunity gene expression



J Immunol May 1, 1992, 148 (9) 2724-2730


	Snímek číslo 1
	Snímek číslo 2
	Snímek číslo 3
	Snímek číslo 4
	Snímek číslo 5
	Snímek číslo 6
	Snímek číslo 7
	Snímek číslo 8
	Snímek číslo 9
	Snímek číslo 10
	Snímek číslo 11
	Snímek číslo 12
	Snímek číslo 13
	Snímek číslo 14
	Snímek číslo 15
	Snímek číslo 16
	Snímek číslo 17
	Snímek číslo 18
	Snímek číslo 19
	Snímek číslo 20
	Snímek číslo 21
	Snímek číslo 22
	Snímek číslo 23
	Snímek číslo 25
	Snímek číslo 26
	A PERSONALIZED RANDOMIZED TRIAL OF �VALIDATION AND RESTORATION OF �IMMUNE DYSFUNCTION IN SEVERE �INFECTIONS AND SEPSIS �THE PROVIDE STUDY: DECEMBER 2017-
	Snímek číslo 28
	Snímek číslo 29
	THE SAVE-MORE RCT�
	Adding anakinra to current Standard-of-Care (SoC)�2.8 times more likely to improve overall clinical status �towards completely resolving the viral infection and preventing severe respiratory failure/death
	Snímek číslo 33
	Snímek číslo 34
	Snímek číslo 35
	Snímek číslo 37
	Snímek číslo 38
	Snímek číslo 39
	Snímek číslo 40
	Snímek číslo 41
	Snímek číslo 42
	Snímek číslo 43
	Snímek číslo 44
	Snímek číslo 45

