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What is AKI?

Acute

Kidney

Injury

What is CKD?

Kidney Int supl 2012

Serum creatinine increases

≥0.3 mg/dl in 48h

or
>50% in 7 days

Either of the following for >3 months)

1. Markers of kidney damage (one)
• Albuminuria (>30 mg/g creatinine)

• Abnormalities detected by histology

• Other

or
2. Decreased GFR (<60 ml/min/1.73 m2)

Currently 

missing



AKI: the traditional view



AKI

Probably the most 

common, CKD 

predisposes to AKI



Where do the GFR and albuminuria thresholds come from?

Risk
• For CKD progression

• For all-cause and cardiovascular death

• Death, the ultimate outcome

• The issue is not if, but when



https://commons.wikimedia.org/wiki/File:Doctor_with_Patient_Cartoon.svg

A CKD diagnosis

You have 

chronic 

kidney 

disease

Doctor 

says Yes, I have 

long had 

back pain

Patient 

understands

Your chances 

dying by same 

month next 

year are 2x to 

7x higher than 

for your 

buddies

Doctor 

means
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Data: Williamson EJ et al. Nature. 2020;584:430-6; Graph Ortiz et al. NDT 2020

CKD is the risk factor associated with highest COVID-19 mortality

after old age

Hypertension

Chronic heart disease

Diabetes

Top 5: 

Dialysis

Transplantation

Recent hematological malignancy

Other neurological diseases

CKD G4-G5: eGFR <30 ml/min/1.73 m2

CKD G3

eGFR 30-60



Gravedad de la ERC

• Mild CKD

• Moderate CKD

• Severe CKD

ESC 2021 riesgo de ECV

• High CVD risk

• Very high CVD risk

Categories de 

albuminuria

(CACo, mg/g)

A1 A2 A3

<30 30-299 >300

G1 >90
0.9-

1.5x*
1.7-2.3x 2.1-3.7x

G2 60-89
1.0-

1.4x*
1.6-2.0x 3.7-4.1x

G3a 45-59 1.5-2.2x 2.8x 4.3x

G3b 30-44 2.2-2.7x 3.4x 5.2x

G4 15-29
7.9-

14.1x
4.8x 8.1x

G5 <15 +++ +++ +++
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Figure 1 

Risk of

cardiovascular 

death

SENEFRO (ms in preparation), based on 

KDIGO CKD 2012



Control Albuminuria



Current AKI definition: the issues

• One size fits all

Serum creatinine

increases

≥0.3 mg/dl in 48h



AKI: closing the stable door after the horse has bolted

Kidney injury

Nephrologist

Late

diagnosis!



Sanz et at. Nat Rev Nephrol (under review)

Martin-Sanchez D et al. PNAS USA 2018

Martin-Sanchez D et al., JASN 2017

There is 

no treatment for AKI:

Earlier diagnosis of 

AKI or of AKI risk 

will allow well-

designed RCT 

assessing treatment
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Mosaiques diagnostics GmbH 

HannoverProteomics (Industry)

INSERM I2MC and University Hospital of Toulouse, 

France (Department of Nephrology and Organ 

Transplantation) 

Clinician + Preclinical (Academia)

IIS-FJD Madrid

Clinician + 

Preclinical 

(Academia)

Université Paris-Saclay

Artificial intelligence (Academia)

Starting date 1 April 2019

Multidimensional stratification for treatment of acute kidney injury

KIDNEY ATTACK

Coordinator Alberto Ortiz, IIS-FJD UAM, Madrid, Spain



• Assess the performance of combination of multiomics traits and clinical 

observations for early stage stratification of cardiac surgery-related AKI.

• Select new compounds and drugs for AKI based on combination of existing 

database and literature data.

• Develop translational humanized readouts in animal models of AKI by integration 

of AKI-specific human and animal model omics signatures.

• Screen of novel AKI drugs with high translational value in preclinical AKI models 

based on humanized readouts.

Aims

Recruitment stopped March 2020





Capillary electrophoresis–mass spectrometry (CE-MS)

Latosinska A, et al. Proteomics Clin Appl. 2021 Jan;15(1):e2000027



CE-MS



Surgery
24-48-72 h: 

AKI diagnosis

(increased serum creatinine)

4 h: 

Urine peptidomics:

6x risk AKI

Increased risk of death

24h 48h



Prediction of AKIHeart surgery

Clinical risk scores
U peptidonics vs current clinical risk scores or current biomarkers



Prediction of AKIICU

Interpretation: U peptidomics main advantage is early identification of kidney injury 



Urinary peptides



Urine metabolomics



A)

Glu Gla

MGP

VKH2 VKO

VK

VKOR
FSP1

NAD(P)H

NAD(P)-

VKA

Ferroptosis
VK-dependent 

coagulation factors

Vascular 

calcification

Coagulation

Acute tubulointerstitial 

nephritis in predisposed persons

Clinical observation: 

VKA and increased risk of hematuria-

associated AKI and ICI-AKI,

PPIs associated with ICI-AKI

Proximal 

tubular cell
Sensitize to low-level of 

oxidative stress-dependent 

regulated necrosis 

(Ferroptosis?)
CKD incidence 

and progression

VKA anticoagulants

Fe
Fe

Immunogenic 

cell death

Immune 

checkpoint

Clinical observation: 

VKAs/PPIs and increased 

risk of incident CKD or 

CKD progression 

Activation of adaptive 

immunity

Immune 

checkpoint 

inhibitors

B)

(Frequently associated wit PPIs)

VKH2

Sanz et al. Nat Rev Nephrol (under review)

Vitamin K

Vitamin K, ferroptosis and AKI
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Clinical need: Yes

Industry partner can provide the product: Yes

Is the technology available and in clinical use: Yes

Does implementation result in improved outcomes: do not know yet

Is implementation cost-effective do not know yet

• Pragmatic clinical trial

• Decide to initiate therapy early based on u-peptidomics results

• Assess impact on outcomes

Barrier: funding

Barrier: turn around time

Barrier: what drug

Earlier diagnosis of AKI (“injury” component) or 

early risk stratification



EU funded

U proteomics correctly identified fast 

progressors

The intervention did not improve outcomes
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