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✓As far back as ancient times, it 
was appreciated that an “empty 
bladder” was a fatal disease 
although it wasn’t until Galen 
who established the kidneys as 
the source of the problem.

THE FATHER OF EXPERIMENTAL MEDICINE



Physiologic? Pathologic?





Outline

• What is persistent AKI?

• Persistent vs transient AKI

• What is acute kidney disease (AKD)?

• How to predict persistent AKI

• How to measure renal functional reserve
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Persistent AKI



Transient Persistent

Transient vs Persistent AKI

48 HRS?

Reversal of an AKI 
episode within 48–72 h: 

Better outcomes



Crit Care Med. 2015;43(8):e269-75
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Six hospital ICUs

A total of 447 patients

283 patients with AKI





?





Nat Rev Nephrol. 2017;13(4):241-57



The continuum of AKI, AKD and CKD

Nat Rev Nephrol. 2017;13(4):241-57.



7582 patients 
with AKI

In Japan

Nephrology. 2021;26(4):312-8

Survival free from kidney function decline after 

AKI recovery

Transient AKI could be associated with better long-term prognoses 
than persistent AKI and AKD. 

AKI has rapid CKD progression risks despite recovery. 
Non-AKI

Transient AKI

Persistent AKI
AKD



How To Predict And Early Diagnose 
Persistent AKI



Biomarkers 
of AKI



Intensive Care Med. 2020;46(5):943-53

CCL14

Urinary C–C motif 
chemokine ligand 14 



Elevated urinary CCL14 

predicts persistent AKI 

in a large heterogeneous 

cohort of critically ill 

patients with severe 

AKI. 

Intensive Care Med. 2020;46(5):943-53

Urinary C–C motif 
chemokine ligand 14 

(CCL14) 
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Renal resistive index (RRI) value 
measured in a segmental artery, is commonly used to assess blood flow in renal intra-parenchymal vessels.
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Renal Resistive Index In Predicting Persistent AKI



Renal Resistive Index In Predicting Persistent AKI

CJACN 9(2):382-394, February 2014.
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Early diagnose persistent versus transient AKI

Indicates good functional reserve of the 
kidneys in patients with AKI

Assess the integrity of tubular function 



Critical Care. 2020;24(1):202



Mechanisms involved in initial tissue injury and 
subsequent repair of the kidney after AKI

Nature Reviews Nephrology. 2015;11(5):264-76

Adaptive 
vs 

Maladaptive 
repair



Adaptive repair after AKI

Nature Reviews Nephrology. 2015;11(5):264-76
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Maladaptive 
repair of AKI 
leads to CKD 

Ageing CKD progression risk 
after AKI in the elderly



Treatment and follow-up



Crit Care Med. 2015;43(8):1785-6.

Kidney DAMAGE–An Approach to Patients with Persistent AKI
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Kidney DAMAGE–An Approach to Patients with Persistent AKI
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Renal capacity to increase baseline GFR 
in response to higher functional demand 
(e.g. pregnancy, solitary kidney).

Renal Functional Reserve 

Maximum achievable (stress) GFR -
baseline GFR (resting)
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• The risk of AKI after stress exposure

RFR test, when?

• Detect early-stage CKD
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10% 
of Wt.

RRIs were recorded in a middle interlobular artery every minute for 10 min

IRRIV (%): Baseline RRI - stress RRI



Take Home Messages

Persistent AKI is an AKI which lasts more than 48 h from its onset is 
associated with worse outcome compared to transient AKI.

AKD is acute or subacute damage and/or loss of kidney function for a 
duration of between 7 and 90 days.

New biomarkers and FST to predict persistent AKI.



Thanks For Your Attention
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