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 Septic AKI is the most common form of severe 
AKI in developed countries 

 It makes up >50% of all cases of severe AKI in 
ICU 

 If combined with the need to deliver RRT, it 
carries a >50% mortality 

 There is no specific therapy. Only treatment of 
septic focus and supportive care. 

 A major problem in developing therapies arises 
from our limited understanding of its 
pathogenesis 
 



 Can’t get tissue 

 Can’t monitor global blood flow 

 Can’t monitor regional renal blood flow 

 Urinary flow is of limited information 

 Urinary biochemistry is of limited value 

 Urinary microscopy is of limited value 

 Functional measured become abnormal 

only when >50% of function is lost  



Intravenous

Haemodynamic measurements in conscious sheep
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••Systolic, diastolic, mean arterial pressureSystolic, diastolic, mean arterial pressure

••Central venous pressureCentral venous pressure

••Cardiac output, heart rate, stroke volume,Cardiac output, heart rate, stroke volume,

  maximum aortic flow, dF/dt.  maximum aortic flow, dF/dt.

••Regional flows and conductancesRegional flows and conductances

••urinary flowurinary flow
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Induce sepsis with E. Coli Study period 

Example of induction of sepsis: hemodynamics 

CVP 0 to 2 mmHg 



Intensive Care Med 2003; 31: 2509-13 



 In experimental gram negative bacteremia 
with AKI, RBF increased and renal vascular 
resistance decreased with simultaneous 
oliguria and loss of GFR 

 In early (first 24 hours) experimental 
hyperdynamic sepsis loss of GFR occurs with 
renal hyperemia and vasodilatation 





 Like other vascular beds the renal bed 
vasodilates in severe sepsis 

 Efferent arteriolar vasodilatation may 
cause such loss of GFR 

 Septic ARF is at least initially a hyperemic 
not an ischemic form of AKI 

 Loss of function (loss of GFR) is due to 
decreased filtration pressure 

 If true….vasoconstrictors should improve 
GFR in septic ARF 



If efferent vasodilation were 
true….pharmacologic efferent vasconstriction 
should improve function 





Flow goes down 









 In early hyperdynamic mammalian 

sepsis or septic shock function (GFR) can 

be lost in the presence of increased RBF 

and renal vasodilatation.  

 Ang II seems to help function. 

 

 Does this happens in man? 



 Only one series in the last 40 years! 

 11 patients with intra-abdominal sepsis 
using para-amino hippurate and inulin 

clearance (renal vein sampling needed 

for accurate calculation of true renal 

plasma flow-TRPF- in sepsis) (Lucas et al. Arch Surg 

1973; 106: 444-449) 



TRPF = 154% of normal 

TPRF tightly correlated with CO 

Similar findings in humans given 

“pyrogen” (Combos et al. Circulation 1967; 36: 555-

569 and Smith H in J Lab Clin Invest 1945) 



What is the mechanism for such 
dissociation?  

 Is it really efferent arteriolar 
vasodilatation? 

What is happening inside the 
kidney? 

 Is this a model dependent finding? 
 







Oops…renal blood flow 
is dissociated from function 
(GFR)! 



Microcirculatory changes as the cause of loss of function 









The septic kidney: global renal blood flow 



Intra-renal oxygenation 
 
Cortico-medullary dissociation 

Knowing global  
Or even intra-renal blood  
flow says little about  
medullary oxygenation 
 
Also simultaneous major fall 
in GFR! 











Urinary O2 below 20 mmHg  

with norepinephrine infusion 



PuO2 in patients with  

Septic AKI 

PuO2 is similar to what is  

seen in septic sheep 







There are tubular changes but they are “bland” given the loss of GFR 



Human histology 

















 Global renal blood flow in Gram negative 
sepsis may initially be high driven by 
decreased vascular resistance 

 What drives such vasodilatation remains 
unknown but may include shunting and 
efferent vasodilatation 

 Human data suggest that global blood 
flow and function are dissociated and 
both renal blood flow and function are 
dissociated from histology and that  ATN is 
uncommon 

 



 Knowing about the macro-circulation 

may not be enough and AKI may mostly 

be a disease of the micro-circulation 

 Urinary O2 may provide a window on 

such microcirculatory changes  

 But if they exist and we can indirectly 

observe their consequences on 

medullary O2, can we manipulate them? 

 


