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The incidence of sepsis and septic shock has 

continuously increased since the first consensus 

definition (Sepsis-1) in 1991, reaching around 49 

million cases of sepsis and 11 million sepsis related 

deaths worldwide in 2017



• Sepsis is one of the leading causes of mortality worldwide

• This syndrome is defined as a dysregulated host response to infection leading to 

organ dysfunction and failure

• With the exception of a short-lived therapy, namely the administration of 

recombinant activated protein C for severe sepsis the majority of studied 

drugs have failed to improve sepsis-related mortality despite numerous 

encouraging preclinical data

• It was probably a conceptual error to consider that a single therapeutic 

strategy or medication would provide an equal benefit to such a 

heterogeneous population with multiple underlying comorbidities, 

variable clinical presentation and physiological reserve

















ΠΕΙΡΑΜΑΤΙΚΑ ΜΟΝΤΕΛΑ









ΟΙ ΕΩΣ ΤΩΡΑ ΠΡΟΣΠΑΘΕΙΕΣ…..
ĄΥΓΡΑ…..

üΔΩʅʆɳ……

üɾɶɿΔɹɿɳʆɳ…..

üΔΩʅʆɳɽɹɱʁ…….

üΔΩʅʆɳɾɳʆʄɶɾɳɿɮ….ʆʁʅʁʁʅʁ….



ΠΡΩΤΟΚΟΛΛΟ RIVERS…..

30 ml/kg in 3 hr…..ʰˊ˔ʽˁʱ





ʂˍʰ˄̌ʾ̔ ˄ʶˌʰˁˍʾ˄ʹˌ-
μˎˇˋʾ˄ʹˌ˔ʱˋˇˎ˄ˍʹ˄ʁπʰ˒ʺ

πhˈ̱ πhˇ˂˂ʱˎɹ ˊʱ…..

ɳɿΔʁɸɶɽɹʁ????



ü̊ ̀˼ ̀˻̆̋̉̋˺̈˸˿˸˻̏̉̆̋̃(˼̇̂˼̆̄
̃̆̄̆́ ̈̋̉̊˸̂̂̆˼̀˻˾)

ü˸ ̂˹̆̋̃̀̄˾̠̗̟̣ ̗̟̠ ̗̟̱ ̬(̟̃˼̂˼̊˾
SAFE)

ü˼ ˺́˸̀̈˾˼̄˸̈̅˾ ̀̄̆̊̈̆̇̏̄
̌˸̈̃˸́̏̄



}́̆̂̂̆˼̀˻˾

}In the  past,  the  fluids  of  choice  were  colloids  (e.g., 
hydroxyethyl - starch  (HES), gelatines , and  dextrans ), as 
higher - weight  molecules  were  thought  to  reduce  
extravascular  leakage  and  increase  long - term  intravascular  
volume . However,  since  the  integrity  of  the  glycocalyx  is 
altered  in  septic  patients,  the  actual  intravascular  volume  of  
these  fluids  is apparently  less than  expected



ΕΛΕΓΧΟΣ ΓΛΥΚΑΙΜΙΑΣ….

• ʃʄΩʆʁɼʁɽɽʁVan De Burgh…..

• Tight Glycemic Control….

• ʅʁɰɮʄɳʅʇʃʁɱɽʇɼɮɹɾɹɳʅ….ɸɮɿɮʆʁɹ….

• ɹʅΩʅɾʁɿʁʅɳʋɳɹʄʁʇʄɱɹɼʁʇʅɮɾɹɱΩʅ
ɮʅɸɳɿɳɹʅ

• ʃɽɶʄɶʅɮʃʁʆʇʋɹɮʅʆʁʇʅ
ʃɮɸʁɽʁɱɹɼʁʇʅ

• ʆΩʄɮ

• ɳɹɾɮʅʆɳʃɳʄɹʅʅʁʆɳʄʁɮɿɳɼʆɹɼʁɹʅʆʁʇʅ

      ɱɽʇɼʁʇɽɶΔɳʅ….

• ɾɳʋʄɹ200 mg/dl ˍμ̔ʷˌ̀ʰˁ˔ʱˊˇˎ
ʰμʾʰˍˇˌʁʾ˄ʰʽπhˇʵʶˁˍʷˌ

• (ɳʶʶʶˁʰʽ˂ʾ ʴˇπʰˊπhʱ˄˖, ˈ˔ʽ
πh˗˂ʶʽʰˍˇˎʁ˂ ʷʴ˔ˇˎ…)



ΧΡΗΣΗ ΑΝΤΙΘΡΟΜΒΙΝΗΣ ΙΙΙ

ɮʄʋɹɼɮ: 

ɳɿɸʁʇʅɹɮʅɾʁʅʅʆɮʃɽɶɸɶ….

ɰʄɶɼɮɾɳʆʄʁʃʁɿɮɮɿɮʅʆɳɽɽʁʇɾɳʆɶɿ

ʇʃɳʄɽɳɹʆʁʇʄɱɹɮʆʁʇʃɶɼʆɹɼʁʇɾɶʋɮɿɹʅɾʁʇ

ʃʁʇʅʇɾɾɳʆɳʋɳɹʅʆɶʅɶʃʆɹɼɶΔɹɮΔɹɼɮʅɹɮ…. 

ʅʆɶʅʇɿɳʋɳɹɮ….

ɮʄʋɹʅɮɿɿɮʊʆɮɿʁʇɿʆɮɮʃʁʆɳɽɳʅɾɮʆɮɮʃʂ

ʆɹʅɾɳɽɳʆɳʅ…..



ɳɹʃɳʂʆɹɸɮΔΩʅɳɹɮɿʆɹɸʄʁɾɰɹɿɶɹɹɹ

ʁʃɽɹɵΩ 



ΑΝΑΣΥΝΔΥΑΣΜΕΝΗ ΠΡΩΤΕΪΝΗ C

• ɮʄʋɹɼɮ….ɳʃɮɿɮʅʆɮʅɶʅʆɶʅɶʌɶ….

• ɾɳɹΩʅɶɸɿɶʆʁʆɶʆɮʅ

• ɳʊɮɾɹɽɽɶɮʃʁʆɳɽɳʅɾɮʆɹɼʁʆɶʆɮɾɳʆɶ

ɸʄʁɾɰʁɽʇʅɶʅʆʁʁɳɾ!!!!

• ɰʄɶɼɮɾɳɿɳʁʆʄʁʃʁɿɮɳɾʃʁΔɹʅʁʇɾɳ

ʆɶɿɳɿɳʄɱʁʃʁɹɶʅɶʆʁʇʃɶɼʆɹɼʁʇ

ɾɶʋɮɿɹʅɾʁʇʅʆɶʅɶʌɶ…

ʆɳɽɹɼΩʅ…..

ɳʋɳɹʃɳʄɹʅʅʁʆɳʄɳʅʃɮʄɳɿɳʄɱɳɹɳʅʅɳʅʋɳʅɶɾɳʆʁ

ʃʄʁʅΔʁɼΩɾɳɿʁʁʊɳɽʁʅ???

ʁɹɾɳʆɮ-ɮɿɮɽʇʅɳɹʅΔɳɿɳΔɳɹʀɮɿʃɽɳʁɿɳɼʆɶɾɮ

ɮʃʂʆɶʋʄɶʅɶʆʁʇ

ɮʃʁʅʇʄɸɶɼɳʃɮɱɼʁʅɾɹΩʅ….

ɹʅΩʅʁɾΩʅ….

EUROPE vs REST OF THE WORLD



ΑΝΟΣΟΣΦΑΙΡΙΝΕΣ

ɮʄʋɹɼɮ

ɿɮɹ

ɸɮʆʄʁʃʁʃʁɹɶʅʁʇɿʆɶɿɮɿʁʅʁɽʁɱɹɼɶ

ɮʃʁɼʄɹʅɶʆʁʇʁʄɱɮɿɹʅɾʁʇɳɹΔɹɼɮɮʇʆɴʅ

ʃʁʇɳʋʁʇɿɼɮɹIgM

ɮʄɮ…..

ʆɳɽɹɼɮ

ɹʅΩʅɿɮʃʄʁʅʊɳʄʁʇɿɼɮʃʁɹɮɾɹɼʄɶ

ɰʁɶɸɳɹɮʅʆɶɿʃɳʄɹʊɳʄɹɼɶ

ʃʁɽʇɿɳʇʄʁʃɮɸɳɹɮɮʃʂʆɶɿʅɶʌɶ

(ɼʇʄɹΩʅɮʃʂʆɶʋʄɶʅɶɾʇʁʋɮɽɮʅɶʅ)

ʆΩʄɮʃɹɮʁʇʆɳɼɮɹɮʇʆʂ….



ΑΝΤΙΒΙΟΤΙΚΑ….

• Antibiotic resistance illnesses 

currently cause approximately 1.2 

million deaths worldwide.

• If no steps are taken to control the 

spread of antibiotic resistance, the 

estimated number of deaths will 

rise to 10 million, with an economic

loss of more than $100 trillion by 

2050

• ΔʁʅɳɹʅɮɿʆɹɰɹʁʆɹɼΩɿ….

• ɿɳɮɮɿʆɹɰɹʁʆɹɼɮ

• ʅʇɿΔʇɮʅɾʁɹ









ΕΓΚΑΙΡΗ  ΔΙΑΓΝΩΣΗ ΠΑΘΟΓΟΝΟΥ

üɿɳΩʆɳʄɳʅɾʁʄɹɮɼɳʅʆɳʋɿɹɼɳʅ

ü(FILM-ARRAY) (ʰ˄πh˄ʶˎˋˍʽˁˇˏˁʰˍ˗ˍʶˊˇˎ-ʰ˄˗ˍʶˊˇˎ, 

ɳɿʇ, ˇˏˊ˖˄, ˁπ̌ˊʱ˄˖˄)

üBEDSIDE MOLECULAR TESTS (ˁˎˊʾ˖ˌʴʽπhˇ˂ˎʰ˄ʻʶˁˍʽˁʱ

πʰʻˇʴˈ˄ʰ)



ΑΓΓΕΙΟΔΡΑΣΤΙΚΑ 

• ɿˍπ̌ μhʾ˄…́.

• ɿˇˊʰʵˊʶ˄ʰ˂ʾ˄ʹ

• ɰʰˋˇπˊʶˋˋʾ˄ʹ

• ɮʵˊʶ˄ʰ˂ʾ˄ʹ….

Angiotensin II

The newest agent approved by the US Food and 

Drug Administration (FDA) for sepsis and other 

vasodilatory shock is synthetic human angiotensin 

II (ATII), which offers a novel mechanism of action 

by promoting vasoconstriction and fluid retention

through the renin-angiotensin-aldosterone system

FIGHT OR FLIGHT



• Significant safety concerns were raised from this study because ATII 

was noted to have a higher incidence of thromboembolic events 

(12.9% vs 5.1%), delirium (5.5% vs 0.6%), hypokalemia (8% vs 6.3%), 

acidosis (5.5% vs 0.6%), and peripheral ischemia (4.3% vs 2.5%) 

compared with placebo.

• ATII is more costly than current options. 

• Therefore, with an unclear mortality benefit, safety concerns, and 

higher costs compared with current options, ATII should not be 

considered for routine use at this time. Further research is needed 

to define an expanded role for ATII in the management of septic 

shock.



ΑΓΓΕΙΟΔΡΑΣΤΙΚΑ

üɳʋʁʇɿɮɽɽɮʀɳɹɼɮʆɹ

ʅʆʁɿʄʁʇʆɶʅ

ɹʅʆʁʄɹɮʅ??

ʂʋɹ….

ɹʅΩʅ….



ΚΟΡΤΙΚΟΣΤΕΡΟΕΙΔΗ 

Δʁʅʁɽʁɱɹɮ…..

ɳʃɹʆʁʇʃɮʄʁɿʆʁʅ

250-300 mg/day 

ɳɹʆɳʅɳʅʇɿɳʋɶʋʁʄɶɱɶʅɶ

ɳɹʆɳ

ʅɳΔɹɮɹʄɳɾɳɿɳʅΔʁʅɳɹʅ



EVALUATION OF HYDROCORTISONE, VITAMIN C, AND THIAMINE FOR THE
TREATMENT OF SEPTIC SHOCK: A RANDOMIZED CONTROLLED TRIAL
(THE HYVITS TRIAL)

Triple therapy did not improve in-hospital mortality

at 60 days in critically ill patients with septic shock or 

reduce the vasopressor duration or SOFA score at 72 

h.



ΑΙΜΟΠΡΟΣΡΟΦΗΣΗ

×ʃˈˍʶ˅ʁˁʽ˄ʱˌ?

×ɾʶ̱ ʽʁˊʴʰˋˍʹˊʽʰˁˈπˊˇ˒ʾ˂?

×ɾ πʁˇʽμh μʁʲˊʱ˄ʹ?

×ʃˇ˂ˎˁʶ˄ˍˊʽˁʷˌˍˎ˔ʰʽˇπˇʽʹμʷ˄ʶˌμʶ˂ʷˍʶˌ



Drug Candidates Targeting
Pathogen- Associated Molecular 
Patterns

• These drug candidates include liposomal agents and antibacterial antibodies, 
especially directed against Staphylococcus aureus and Pseudomonas aeruginosa

• Vaccine candidates have also been developed and have shown efficacy in 
inducing specific immunogenicity in critically ill patients

• Nevertheless, pre-operative vaccination failed to efficiently prevent serious S. 
aureus infections after cardiothoracic surgery, and a P. aeruginosa vaccine was 
unsuccessful in reducing mortality or preventing invasive and respiratory tract 
infections due to P. aeruginosa in intensive care unit (ICU) ventilated patients



Drug Candidates Targeting
Pathogen- Associated Molecular 
Patterns

• Liposomal Agent

• Numerous bacteria secrete toxins which damage or kill host cells in 

creating pores within cell membrane and plasmalemmal lipids 

degradation. 

• Gram-positive bacteria like Streptococcus pneumonia and S. 

pyogenes secret pneumolysin and streptolysin O, respectively. 

• Artificial liposomes have been built to sequester bacterial toxins



Drug Candidates Targeting
Pathogen-Associated Molecular Patterns

Antibacterial Antibodies 

       - Anti-Staphylococcus aureus Antibodies

       - Anti-Pseudomonas aeruginosa Antibodies

üMonoclonal antibodies (mAbs) targeting virulence factors of causative bacteria 
represent probably one of the most promising therapeutic innovation in the ICU 
setting, when used either preventively or adjunctively to antibiotic therapy.

üFor the pre-emptive approach, an early documentation of the pulmonary 
colonisation by a specific pathogen is required in order to dose the patient prior to 
the invasion phase.

üNevertheless, VAP being frequently multibacterial with numerous virulence factors 
involved, the actual mAbs portfolio is not large enough to support such a therapeutic 
approach.



DRUG CANDIDATES TARGETING
THE COAGULATION SYSTEM

• Thrombomodulin

• ART-123 is a recombinant human soluble thrombomodulin, a 
glycoprotein with  a molecular weight  of approximately 64.000 Da.

• Experimental data suggest that  ART-123 exhibits both an anti-
coagulation and anti-inflammatory  effect. When binding to thrombin,  
ART-123 changes thrombin substrate specificity from pro-coagulant to 
anti-coagulant activity  through the activation of protein C.

• ART-123 improves disseminated intravascular coagulation (DIC) 
parameters and exhibits inhibitory  effects on proinflammatory cytokines 
in animal models of sepsis.



ÀPost hoc analysis indicated that  the reduction of mortality  obtained with  
ART-123 was best predicted in the presence of at least one organ 
dysfunction, and sepsis-associated coagulopathy defined by an INR 
greater than 1.4 at baseline. The safety profile was consistent with  the 
incidence rate of complications expected in such population.

ÀA Phase 3 RCT designed to confirm the efficacy and safety of 0.06 mg/kg 
of ART-123 in patients with  severe sepsis and coagulopathy has recently 
enrolled 800 patients.

ÀThe 28-day all-cause mortality  was not significantly different  between the 
ART-123 and the placebo group (106/395 [26.8%] vs 119/405 patients 
[29.4%]: p = 0.318).



Drug Candidates Targeting
the Endothelium

Adrenomedullin-Targeted Therapy

Selepressin



Adrenomedullin - Targeted Therapy

Sepsis is associated with endothelial dysfunction. This results in vascular leak with 

associated tissue edema, microvascular thrombosis, and ultimately participates in 

the development of sepsis-induced organ failure. 

Adrenomedullin (ADM) is a short half-life free circulating peptide mainly expressed 

by endothelial and vascular smooth muscle cells. High levels of ADM induce 

vasodilatation and hypotension, while reinforcing the endothelial barrier, thus 

reducing sepsis-induced vascular leakage. 

Patients with septic shock exhibit higher ADM levels than those without shock, and 

plasma ADM concentration is associated with organ failure and mortality in sepsis.



Adrenomedullin - Targeted Therapy

Adrecizumab is a recombinant monoclonal anti-ADM 

antibody that protects endogenous ADM from 

proteolytic decay and hence increases its plasma half-life 

in a dose dependent  manner



SELEPRESSIN

• Vascular responsiveness to vasoconstrictor agents is blunted in septic shock, and a high dose 

of vasopressors is usually required to maintain adequate blood pressure. 

• Selepressin is highly selective for the V1a- versus V2-receptor when compared to 

vasopressin. 

• It appears to prevent microvascular leak and associated positive fluid balance in ovine 

models of sepsis. 

• For these reasons, selepressin may be preferable to vasopressin in septic shock. 

• In experimental studies, selepressin has been shown to more efficiently increase and stabilize 

mean arterial pressure, at lower doses than vasopressin, and to increase survival rates.



SELEPRESSIN

• During the first 24 h, patients receiving selepressin had a significantly lower net fluid 

balance than those who received placebo (81 vs 107 mL/h: p < 0.001), but the groups 

were similar thereafter



Drug Candidates Targeting End- Organ
Damage

Alkaline Phosphatase

Sepsis-induced acute kidney injury significantly increases mortality and is more commonly 

associated with long-term end-stage kidney disease. Sepsis-associated inflammatory process 

alters the renal microcirculation by a leukocyte infiltration, induces tubular lesions and renal 

cell apoptosis.

Alkaline phosphatase is an endogenous enzyme exerting detoxifying effects and protecting 

against renal inflammation through dephosphorylation of bacterial lipopolysaccharide but 

also proinflammatory mediators including adenosine triphosphate

A first clinical trial performed in patients with sepsis and septic shock demonstrated an improvement 

of renal function in the population treated with alkaline phosphatase



Drug Candidates Targeting Host 
Immune Response

• Soluble TREM-1 and Nangibotide

• Interleukin-7

• Antibodies Against Programmed Cell Death Protein 1 and 

Programmed Cell Death 1 Ligand 1

• Stem Cells



SOLUBLE TREM-1 AND NANGIBOTIDE

• The Triggering Receptor Expressed on Myeloid cells-1(TREM-1) is an immunomodulatory receptor 
expressed on innate immune cells such as mature monocytes and neutrophils.

• Nangibotide is a synthetic TREM-1 antagonistic peptide that inhibits the activation of the TREM-1 
receptor, thus decreasing leukocyte activation and innate immune response.

• Study MOT-C-201 was the first administration of nagibotide in septic shock patients through a 
multicentre RCT.

• In patients with high baseline sTREM-1 levels, nangibotide tended to reduce organ dysfunction, ICU 
length of stay and organ support requirement when compared to placebo.

ÀIn this Phase 2 trial, nangibotide was safe and well tolerated. 

ÀAccordingly, it appears as a promising drug, particularly in patients with elevated baseline sTREM-1 
levels and a larger Phase 2b aiming to enroll 400 patients is ongoing.



INTERLEUKIN-7

ÀThe current glycosylated form of recombinant human IL-7 (RhIL-7) used in clinical trials is CYT-107. 
IL-7 can 

üreverse sepsis-induced lymphopenia

üavoid excessive inflammatory response 

üharbours anti-apoptotic properties 

üinduces proliferation of naive and memory T-cells 

ürestores the functional capacity of hyporesponsive or exhausted T-cells

üincreases the expression of cell adhesion molecules 

üreverses sepsis-induced depression of interferon gamma (IFN-ɾɊ 



Antibodies Against Programmed Cell Death Protein 1 and 
Programmed Cell Death 1 Ligand 1

üNivolumab is a fully human monoclonal antibody directed against 
programmed cell death-1 (PD-1), a CD28 family receptor. 

üPD-1 is a negative regulatory molecule highly  expressed on activated 
T and B cells.

üSmall studies

Combination immunotherapy associating nivolumab and interferon-
gamma may also be considered as rescue therapy in refractory fungal 
infection, but its clinical value remains to be confirmed



Stem Cells

·The potential roles and benefits of stem cells in the treatment of sepsis have 
been explored mainly in preclinical models.

·Stem cells are potent regulators of the immune response, able to inhibit T cell 
activation, B cell function and dendritic  cell maturation.

·A Phase 2b/2a study assessing the safety of two doses of Cx611 on Day 1 and Day 
3 (160 million cells per infusion) in patients with severe CAP has been 
completed recently (ref. NCT03158727).

·The results of the study should be presented shortly.







BUNDLES FOR SEPSIS



ΘΕΡΑΠΕΥΤΙΚΟΙ ΣΤΟΧΟΙ

ɳʃɹɰɹΩʅɶɾʁɿʁ? ʅʆɹʅʃʁʅɳʅɶɾɳʄɳʅ?

POST-SEPSIS

LONG-SEPSIS





COVID-19



-OMICS



ɳʇʋɮʄɹʅʆΩ 
ʃʁɽʇɱɹɮʆɶɿ
ʃʄʁʅʁʋɶʅɮʅ
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