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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



Box 1 Sepsis and septic shhock

1992 definitions of sep sis and septic shhock

Sepsis

- Suspected or confirrmed infections ARD

= Two or more systemiic inflammatory response syndrome cri-
teria of:

o Core temperature =387 C or =3&7C

o Heart rate =90 beats per rmin

o Respiratory rate = 20 breaths per min or a PaCOZ2 =
32 rmmHg or mechanical wventilation for an acute process

o White blood cell (WBC) count of =12 > 10%L or =< <4 > 107/,
or = 10% ifmmature neutrophils

Septic shock:

Sepsis with hypotension, despite adeqguate fluid resuscitation,
along with the presence of perfusion abnormalities that rmay
iNnclude lactic acidosis, oliguria, or an acute alteration in Mmen-
tal state

2016 consensus definitions of sepsis and septic shock
(sepsis-3)

Sepsis

- Suspected infectiomn ARD

= AN acute change in SOFRA score of =2 points conseguent to
imnfecton{see Table S1)

Septic shock

- Sepsis

= Hypotension requiring wasopressor therapy o maintain a
mean arterial blood pressure of 85 mmHg or greater

= Serum lactate lewvel greater than 2 mmols/l atter adeguate
Tfluid resuscitation




( | ¢ Altered hormone release

\ ; » Activation of cholinergic
\ / efferent signaling

* ARDS
¢ Endothelial leakage

e Cardiomyopathy
¢ Vasodilatation

* Liver dysfunction
* Hypoalbuminemia
e Impaired detoxification

e Lymphocyte apoptosis

¢ Acute kidney injury

— - * Release of eicosanoids
* Emergency hematopoiesis I &
» Thrombocytopenia g
72 )AL « Enterocyte apoptosis
1> 7 * Intestine injury
(A ) « Translocation of bacteria and toxins
=D~
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Activation of complement system

Activation of coagulation {?ﬁ(}%% Platelet activation

Apoptosis of endothelial
and epithelial cells

.t

Barriers * Neuronal control
* dysfunction * Proresolving
® mediators
/ = Anti-inflammatory
® cytokines
= Genetic diversity * Cytokine inhibitors
e Gender reprogramming G@D ar!d antagonists
- Age Modulation - i
= Underlying disease of metabolism

= Microbiota

= Ethnic group Z\, EPIGENETIC ’

* Smoking | Alcohol MODIFICATION

» Viral reactivation HYPERGLYCEMIA

LIPOLYSIS
PROTEIN CATABOLISM
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[ Principles: If suspected infection, screen for sepsis. If h tensive, shocked or increased lactate, commence fluid and vasopressor resuscitation ]
Priority
[ Immediate | rf/—mvlll' haemodynamic -'lvll_“'\.I
= - ¥ an_'m Hm
ngomng Seoreen i i Asse function - mearira
LOnaoina) (ecrniorseris s (“Rereme e - Bl prsaure
- ASSOFEA Blood presaure - Artarial coygen saturation : : H
- ﬁs Arteovial meygen safurs " Respiratory rate 4-[ Other supportive therapies as required J
[ R ) ] - SEPSIS KILLS Respiratory rate - Mental status
ecognise : . — Mental states - Ta atura
Suspacied or confinmed infection . : Un:::m @h.nhl “,E!“i ‘ . \
I ‘\“__ Zerum Lactate _/J - Lung protective ventilation strategy (see text)
L]
r ﬁ\‘. l | chd E&plna:rn:qt Therapy _
[ 1st ] [ 2nd J - I ndicated for fluid overload or metabolic
e derangement, (severe urasmia, hyperkalemia,
- All patients - All patients - To determing illness Seliialea
- Prior to first doss - Broad spectrum saverity / diagnoss -
antibiotic - Follow local guidelines septic shock Nutrition }
- Two sets, asrobic for empiric therapy - - Commence enteral feeding early (see Table 2)
o \_ and anaarobic
Resuscitate . Glucose control
. . All within 1 hoar I — N B . .
(if haesmodynamic Administer intravenous crystalloids Commence V - Maintain blood glucose < 10 mmol/L (see Table 2)
instability or - Mormal saline or buffered salt solution - MAP target 65 mmHg
i - Up to 30 mlkg over 3 hours - Moradrenaline, first line . -
increased lactate) B — o o - Vasopreesinfepinepheing Venous Thromboembolism Prophylaxis
\_ - (NEVER administer hydroxysthyl starch) if neaded - unfractioned hepann or low-molecular-weight
heparin (see Table 2)

e
=

i shock persists

l

Administer intravenous corticostercids

-  Gonsider 200 mg hydrocorfisona per day if
hypotension / shock parsists = 4 howrs despite
fluid resuscitation and vasopressor support

Blood Transfusion
- KHb<70 g/L (see Table 2)

Minimise sedation
tﬁr mobilisation when stabilised

/







Autophagy

A natural, regulated mechanism of the cells that remowves
unnecessary or dysfunctional components within the cytoplasm. It
allows the orderly degradation and recycling of cellular components.
Cecal Ligation and Puncture (CLP)

A common rodent model of sepsis following surgerny with ligation
and puncture of the cecum, which induces a polymicrobial septic
insult {(peritonitis).

Compartmentalization of the immune response

A differential polarization of the immune response in different
tissues and organs that is regulated by the local
microenvironments ending to specific responses of cells.

An inflammation-induced impairment of the dymnamic barrier
between endothelial cells emmbedding vessels that leads to the leak
of small plasma molecules.
Endotoxin tolerance
A state induced mainly in monocytes/macrophages by endotoxin
or by exogenous or endogenous inflammatorny stimuli. Cells
become refractory to secondary challenge with endotoxin or other
inflammatory stimuli. The phenomenon is regulated at multiple
levels (epigenic, miIRNA, negative signaling, cross-talk with
immunosuppressive cells. . ).
Endotype
A subtype of a clinical syndrome that shares common
pathophysiological mechanisms.
Hibernation
A metabolic-bicenergetic shutdown allowing the organs to retain

i i d

Immunosenescence
A natural decline of the immune system functions with aging.
1 ]
A collection of microorganisms that can be found in or on
multicellular organism in the context of anatomical location (gut
microbiome, skin microbiome, lung microbiome).

Neutrophil Extracellular Traps (NETs)
DMA structures actively released during programmmed death of
neutrophils, which primary aim to entrap and kill the pathogens.

A dysregulated production of NETs can be detrimental to the host and

induce pathologies.
Pathobiome
A disease-related changed in microbiome.
Persistent inflammation, immunosuppression, and catabolism
syndrome (PICS)
A phenotype underlying the chronic critical illmess, initiated early
in the course of disease. This is perpetuated by the release of
damage-associated molecular patterns (DAMPS) associated with
signs of immunosuppression and altered metabolism.
Reprogramming
The modified responsiveness of innate immune cells in response to
a second stimulus. Depending on the nature of the first challenge,
it can be similar to endotoxin tolerance or to priming (also
referred to as innate iMmMmune Memory).
Sepsis
A life-threatening organ dysfunction caused by a dysregulated
host response to infection.
Septic shock
A subset of sepsis in which particularly profound circulatory,
cellular, and metabolic abnormalities are associated with a greater
risk of mortality than with sepsis alone.
Sequential Organ Failure Assessment Score (SOFA)
A simple tool to assess the degree of organ dysfunction, to track
disease progression, and to predict outcome; it comprises six
categories covering abnormalities in respiratory, cardiovascular,
hepatic, coagulation, renal, and neurological systems.
Sick euthyroid syndrome
A condition in which low levels of thyroid hormones are found in

atients with non-thyroid illness.
Theranostics
An individualized medicine approach combining targeted
therapeutics and diagnostic test

]

Preclinical research aiming at understanding the physiopathology
and the molecular mechanisms of a human disease or at proposing
new therapeutic approaches to improve health outcome.
Laboratory animals are often used to mimic human diseases.
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Figure 3. Compartment-specific reprogramming of the macrophages in
sepsis.
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HUMAN

Respiratory rhythm
12—20/mMin
SEPSIS — Tachypnea

Cardiac rhythm
70 beats/ min

SEPSIS — Tachycardia

Thermo neutrality
20—22°C
SEPSIS — Fever

Surface ratio
Small intestine/s/ Colon

18

Main protein
in acute phase
CRP

Endotoxins
High sensitivity

Complement system
High plasma activity

Platelets
150—400=<10°/L

Largest fraction
of blood cells

Neutrophils

Microbiota
Prevotella
Ruminococcus
Faecalibacterium

MURINE

Respiratory rhythm
110—230/ mMin
SEPSIS — Bradypnea

Cardiac rhythm
500—-750 beats/ min

SEPSIS — Bradycardia

Thermo neutrality
30—32°C

SEPSIS — Hypothermia

Surface ratio
Small intestine /Colon

400

Main protein
in acute phase
SAP

Endotoxins
High resistance

Complement system
Poor plasma activity

Platelets
1000—-1500=<10°/L

Largest fraction
of blood cells

Lymphocytes

Microbiota

Lactobacillus
Turicibacter




Table A. Some physiologic and immunologic differences betvween
mice and humans that may affect the host response to infection, the

development of sepsis, and

rMice

its mMmonitoring.

Humans

Phwsiologw

Circadian rhythrm

Nocturmnal

Diurmnal

MNutrition

Standardized
choww diet

waried

CGlucose lewels

4+ after sepsis

T after sepsis

Temperature

4+ after sepsis

T after sepsis

rMetabolic rate

IMmmune systerm

4+ after sepsis

T with initial sepsis,
normalizes with increasing
sewverity

Predominant vwhite Lywrmphocoyte Neutrophil
blood cell tywpe

Enzyvmatic content in Loww Hig h
neutrophils

cc—defensin production ~No wes

by mneutrophils

Expression of CXCR1 on ~N o es

Nneutrophils

MNETosis after sepsis

INncreased

Decreased

MissIiNg gsenes

-2, 1L-=322,
-2, LFA-3

TLRI1IA, TLRI1LZ22

TLRI1LO,
Caspase 10

rMMCOCP-5

Main NmnflammMmasorme
plaver in LPS sensing

Caspase 171

Caspase <4 and S
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} In the past, the fluids of choice were colloids (e.qg.,
nydroxyethyl -starch (HES), gelatines, and dextrans ), as
nigher - weight molecules were  thought to reduce

extravascular leakage and increase long -term intravascular

volume . However, since the integritx of the glxcocalxx 1S

altered In_septic_patients, the actual intravascular volume of
these fluids is apparently less than expected \\

\N
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ANTI Bl OTI KA ....

» Antibiotic  resistance  illnesses e A1 NBNJ 4 Wl 17
currently cause approximately 1.2 cynBY[Jwis[ir kR

e 11N Bl r B

i 5 .

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



2050

o
sau||nnwoinald M
2 -~
h
elojuax =
o~
ajawoqep @ @ anoiquue |je
4
-
R m swauadeqie)
upaAuneldy @ upIsijo

upAwoydeg

o

Linezolid

au|aAwoouep

@ auojouinbolon|4

auAwosuep

2000

s )

pllozau

o

auojouinboion|4
aujoexe|oN

& ulj|1o1uad
- L]
upxajeydag on
-
sauiweiboydansg ﬂ uljjidiuag
-sauojouind =]
—
ﬁ uljRiyien
aujoAwooue) Y .
uppAwoiyiiig

sapijoloey

91

apiso2f|Bounuy

194

unkwoydans

@ ap|weuoyns

aseul|jlouad

1945

1942 1944
- »

aujakoena)

upkwoydans

ujj|1oIuad - sewejoe|-g

L —- Antibiotic Introduction
—————) Antibiotic Resistance




Table 1. Main risk factors for multi—drug resistant Pﬂi’hﬂ-g-E'HS.

1. Previous infection/colonization by MRSA in the last 12 months
2. Hemodialysis or peritoneal dialysis
3. Presence of central venous catheters or intravascular devices
4. Administration of multiple antibiotics in the last 30 days (in particular
with cephalosporins or fluoroquinolones)
MRSA 5. Immunodepression
6. Immunosuppressor treatments
7. Rheumatoid arthritis
3. Drug addiction
9, Patients coming from long-term care facilities or who have undergone
hospital stay in the last 12 months
10. Close contact with patients colonized by MRSA
1. Previous infection/ colonization with ESBL in the last 12 months
2. Prolonged hospitalization (>10 days, in particular in
ICU/ hospice/long-term care facilities)
ESBL 3. Presence of permanent urinary catheter
4. Administration of multiple antibiotics in the last 30 days (particularly
with cephalosporins or fluoroquinolones)
5. Patients with percutaneous endoscopic gastrostomy




1. Previous infection/colonization with P. aeruginosa in the last 12 months
2. Administration of multiple antibiotics in the last 30 days (particularly
with cephalosporins or fluoroquinolones)

Pulmonary anatomic abnormalities with recurrent infections

(e.g., bronchiectasis)

Elderly patients (>80 years)

Scarce glycemic control in diabetic subjects

Presence of permanent urinary catheter

Prolonged steroid use (=6 weeks)

MNeutropenic fever

Cystic fibrosis

=

Pseudomonas
aeru giu S

LN T e

Immunodepression

Presence of central venous catheters or intravascular devices
Patients in total parenteral nutrition

Prolonged hospitalization (>10 days, particularly in an ICU)
Recent surgery (particularly abdominal surgery)

Prolonged wide-range antibiotic administration

Previous necrotizing pancreatitis

Recent fungal infection/colonization

Candida spp.

NS BPE
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FIGHT OR FLIGHT

AI'lEIl OAPA2TI KA

o N _ ]—[\h I“’I ) N\ . ' ] Angiotensin 1

o
J

“ Choy T B A The ney\veﬁt agent approved by the US Food and
Drug Administration (FDA) for sepsis and other

T8 Y 7 A Vasodilatory shock is synthetic human angiotensin

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

* B L 7B AR Ably promoting vasoconstriction and fluid retention

through the renin-angiotensin-aldosterone system



Significant safety concerns were raised from this study because ATI

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.

ATll is more costly than current options.

Therefore, with an unclear mortality benefit, safety concerns, and
higher costs compared with current options, ATIl should not be
considered for routine use at this time. Further research is needed
to define an expanded role for ATIl in the management of septic
shock.
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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.
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Drug Candidates Targeting
Pathogen- Assoclated 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- Assoclated 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
PathogerAssociated Molecular Patterns

Antibacterial Antibodies

- Anti-Staphylococcus aureus Antibodies
- Anti-Pseudomonas aeruginosa Antibodies

U Monoclonal antibodies (mAbg targeting virulence factors of causative bacteria
represent probably one of the most promising therapeutic innovation in the ICU
setting,whenusedeither preventivelyor adjunctivelyto antibiotic therapy:.

U For the pre-emptive approach, an early documentation of the pulmonary
colonisationby a specificpathogenis required in order to dosethe patient prior to
the invasionphase

U Nevertheless VAPDbeing frequently multibacterial with numerousvirulencefactors
Involved,the actualmAbsportfolio is not largeenoughto supportsucha therapeutic
approach



DRUG CANDIDATES TARGETING

THE COAGULATION SYSTEM

e 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




— e,

APost hoc analysisindicated that the reduction of mortality obtained with
ART-123 was best predicted In the presence of ot ieast one organ
dysfunction, and sepsisassociated coagulopathy defined by an INR
greater than 1.4 at baseline. The safety profile was consistent with the
Incidencerate of complications expected in suchpopulation.

AA Phase3 RCTdesignedto confirm the efficacy and safety of 0.06 mg/kg
of ART-123In patients with severe sepsisand coagulopathy has recently

enrolled 800 patients.

/AThe 28-day all-causemortality was not significantly different between the
ART-123 and the placebo group (106/395 [26.8%] vs 119405 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

poroteolytic decay and hence increases its plasma half-life
in a dose dependent manner



SELEPRESSIN

 Vascularesponsivenes® vasoconstrictoragentdss bluntedin septicshock,anda highdose
of vasopressorss usuallyrequiredto maintainadequatedlood pressure

Selepressinis highly selective for the V1a versus VZ2-receptor when compared to
vasopressin

It appearsto_prevent microvascularleak and associatedpositive fluid balancein ovine
modelsof sepsis

For thesereasonsselepressimaybe preferableto vasopressim septicshock

In experimentalstudiesselepressimasbeenshownto more efficientlyincreaseandstabilize
meanarterial pressureat lower dosesthanvasopressirgndto increasesurvivalrates




SELEPRESSIN

» During the first 24 h, patientsreceivingselepressimad a significantijjower net fluid
balancethan those who receivedplacebo(81 vs 107 mL/h p < 0.001), but the groups
were similarthereafter

[—=2 n

KAAYTEPA

1 U n\

B MV



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 TREML. ANDNANGIBOTIDE

» The Triggering ReceptorExpressedn Myeloid cells1(TREM1) is an immunomodulatoryreceptor
expressedn innateimmune cellssuchasmature monocytesandneutrophils

« Nangibotideis a synthetic TREM1 antagonisticpeptide that inhibits the activation of the TREM1
receptor,thus decreasindeukocyteactivationandinnate immuneresponse

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

* |[n patientswith high baselinesTREML1 levels,nangibotidetendedto reduceorgandysfunction,|CU
length of stayandorgansupportrequirementwhencomparedto placeba

Aln this Phase 2 triahangibotidewas safe and well tolerated.




INTERLEUKINY/

AThe currentglycosylatedform of recombinant human H7 (RhIL7) used in clinical trials is GYT7.
IL-7 can

U reverse sepsignduced lymphopenia

U avoid excessive inflammatory response

U harbours anti-apoptotic properties

U induces proliferation of naive and memory icells

U restores the functional capacity ofhyporesponsiveor exhausted T-cells
U increases the expression of cell adhesion molecules

U reverses sepsignduced depression of interferon gamma (IFN



Antibodies Against Programmed Cell Death Protein 1 and
Programmed Cell Death_igandl

U Nivolumabis a fully human monoclonal antibody directed against
programmed cell deatkl (PD1), a CD28 family receptor.

U PD1 is a negative regulatory molecule highly expressed on activa
T and B cells.

U Small studies

Combination immunotherapy associatingnivolumab and interferon-
gammamay also be consideredas rescuetherapy in refractory fungal
Infection, but its clinicalvalueremainsto 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 L
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.
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BUNDLES FOR SEPSIS

Randomized controlled trials evaluating early
goal-directed care in septic shock

Author and Number

yvear of patients Major findings

Rivers et al.® 268 Significantly lower mortality rate

2001 with protocolized care

Peake et al, B2 1,600 Mo reduction in mortality, need for

2014 advanced respiratory or renal sup-
port, or intensive care unit length of
stay with protocolized care

Rowan et al, ®® 1.351 Mo reduction in mortality, need for

2014 advanced respiratory or renal sup-
port, or intensive care unit length of
stay with protocolized care

Mouncey et 1.260 Mo reduction in mortality, need for

al,®® 2015

advanced respiratory, cardiovas-
cular or renal support, or intensive
care unit length of stay with proto-
colized care
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Patient attributes
e Central nervous system regulation * Age
* Apoptotic regulation e Comorbidities
e > * Epigenetic and/or transcriptional regulation E e CMV* §erology
e Immunometabolic impairment ¢ Genetic background
e Endotoxin tolerance * Microbiota
Immune homeostasis Treat.m.en!:
e Antibiotics
Injury £ . e Catecholamines
e Exacerbated inflammation Pro- A Anti- ® Blood transfusion
* Pathogens (PAMPS) inflammatory 4 7 inflammatory e Steroids
e Cellular damage (DAMPS) e Nutrition

! )

Systemic inflammation Immunosuppression Long-lasting immune disturbances
* Low-grade inflammation
1 ® Decreased immune surveillance
Nosocomial infections
Organ failure Viral reactivation Infections, cardiovascular diseases, cancer?
Early mortality Delayed mortality Long-term mortality
50-70%
) 20-40%
Cumulative o
mortality : 10%
Hours Days Weeks or months -
Time

Nature Reviews | Nephrology
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INDIVIDUAL MEDICINE
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