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Overview

ÅIntroduction

ÅPathophysiology

ÅHemodynamic

ÅOptimal management (best way to protect the kidneys ?)

ÅHeterogeneity & Sub-Phenotypes

ÅBiological therapies

ÅtƻǎǎƛōƭŜ άaŜŎƘŀƴƛŎŀƭέ solutions 



Facts

ÅAKI affects > 10% of Hosppts & >50% in the ICU

ÅAKI is lethal problems in the ICU (Mortality 25% ) 

ÅAKI is costly (x2-x3 the cost) 

ÅAKI is a sdrmthat occurs in the presence of other acute illness

ÅSepsis is the most common reason of AKI in the ICU (50% of AKI) 

ÅSA-AKI has different trajectories





SA-AKI



Sepsis & AKI



Sepsis & AKI are 
Dynamic w/ different trajectories



SA-AKI Trajectories





clinically invisible



the Inconvenient truth is that:

ǿŜ Ŏŀƴ ƴƻǘ ǊŜŎƻƎƴƛȊŜ ƪƛŘƴŜȅ άŘŀƳŀƎŜέ 
clinicallyΧuntil it is too late 

Kellum2020





having AKI suffices to be susceptible to sepsis



even short periods of hypotension of < 5 min were 
independent associated w/ the onset of AKI





when there is AKI the mortality is higher
but hypotension (severe sepsis) is not 
necessary for AKI in pts w/ pneumonia



SA-AKI is a disease of: 
άƳƛŎǊƻ-ŎƛǊŎǳƭŀǘƛƻƴέ
άŜƴŘƻǘƘŜƭƛǳƳέ
άƳƛǘƻŎƘƻƴŘǊƛƻƴέ





severe SA-!YL ǿκ ǎƻƳŜ άƎŜƴǘƭŜέ ƘƛǎǘƻƭƻƎƛŎ ŎƘŀƴƎŜǎ



cell cycle arrest. >>> energy saving & 
avoiding DNA damage

the necessary functions for membrane 
potential, like Na/K ATPase, remains

Adaptation





Aestivation or 
ά{ǳƳƳŜǊ {ƭŜŜǇέ







Sepsis & AKI

Dx: Sepsis Dx: AKI

SepsisAKI



it is so difficult to prevent/treat SA-AKI!

ÅNephro-toxin / Tubular injury (due to add. of drugs; AMG, Acyclovir)

ÅSystemic hypotension (hemodynamic instability)

ÅMicro-thrombi

ÅHeart Failure (due to sepsis itself) LV HF

ÅCongestive Nephropathy: intra-renal congestion due to high renal 
vein pressures (simple fluid overload or Rtsided HF)

ÅReduced renal reserve (CKD)

ÅΧ



in pts w/ Sepsis & AKI
the outcome is dramatically different



Hosp. mortality truncated @ 60 d was:
a-6.2% fpr pts w/o AKI

b-16.8% fpr pts w/ max AKI -1 
c-27.7% for AKI-2 & 3 (p=0.0001)

it is hard to die from SS w/o AKI



Not All SA-AKI are the same 



All these pts have the same form of AKI ?



Optimal management ?
what is the best way to protect the kidneys ?



control the underlying cause





Hemodynamic Stability

ÅPerfusion pressure is a key factor

Å+/- Vasopressors

ÅDifferent VC have different action point

ÅSupport of MAP with NE

ÅVasopressin allows reduction of norepinephrine doses, thereby reducing 
beta-adrenergic stimulation



Vasopressin is associated with improved CrCl& increased UOP



may be we are 
evaluating different 
groups of pts at the 

same time ?



all these trials were 
negative in larger phase 

studies
one of the potential 

reasons may be 
>>> we study a very 

different populations



Heterogeneity may limit therapeutics



SA-AKI is a heterogeneous clinical sdrm, 
and this heterogeneity may obscure our 

attempts for an effective therapy.



Methods to identify distinct SA-AKI/SP

LCA is a good way to 
identify distinct AKI-SP

Random Forrest



Latent Class Analysis
distinct subgroups of pts, within a larger population

P1
P1

P2
hidden within a 

larger group





identification of 2 types of AKI >>> 2 SP
different & very specific 


