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Agenda
• - Cosa accade quando il rene si ammala cenni sull’IRC : concetti generali.

• L’invecchiamento e la malattia renale: come leggere il decremento del GFR nel tempo. 
Quali segni di allarme? Quando inviare dal nefrologo? 

• Disidratazione, acidosi, alterazioni elettrolitiche di interesse in medicina del territorio: il 
ruolo del rene, il ruolo dei farmaci. 

• Valutazione dei segni nefrologici e del loro significato clinico

• Insufficienza renale acuta

• Diabete e patologia renale 

• Novità in nefroprotezione  



Acute kidney Injury: definition

Fast reduction of GFR associated with

Altered handling of water and  electrolytes

Changes in urine volume
(mostly oliguria/anuria)

Increased serum creatinine 
and urea levels





Basal renal function→AKI



Acute Kidney Injury   (AKI)

2004 2007 2012



Siew ED et al  Kidney Internat  2015

Community-based incidence of nondialysis- and dialysis-requiring AKI in Northern California (USA) 

using administrative codes and creatinine-based definitions

Non dialysis requiring AKI Dialysis requiring AKI



Domanda 1.

Dopo un episodio di insufficienza renale acuta con ripristino completo 
della funzione renale basale: 

1) Il paziente può definirsi guarito

2) Il paziente è a maggior rischio di sviluppare insufficienza renale 
cronica

3) Il paziente deve essere seguito nei successive 3 mesi con 
stretto follow up



Ronco C, Bellomo R, Kellum JA. Acute kidney injury. Lancet. 
2019 Nov 23;394(10212):1949-1964.

Negi S, Koreeda D, et al.; Acute kidney injury: Epidemiology, 
outcomes, complications, and therapeutic strategies. Semin Dial. 
2018 Sep;31(5):519-527.

Coca SG, Singanamala S, Parikh CR. Chronic kidney disease after acute 
kidney injury: a systematic review and meta-analysis. Kidney Int. 2012 
Mar;81(5):442-8

Impatta il 10-15% di tutti i ricoveri.
In terapia intensiova può incidere 
oltre il 50%

E’ un fattore di rischio 
per mortalità a breve e lungo 

termine, 

E’ un fattore di rischio per la 
progressione verso la CKD e l’ESRD, 

fino all’avvio di RRT

Aumenta i rischi a lungo 
termine per lo sviluppo di 
comorbidità, con aumento dei 
costi sanitari e degenze 
ospedaliere prolungate

AKI



Risk factors for AKI

• Old or very young age

• Preexisting CKD

• Heart diseases

• Diabetes

• Liver diseases

• Sepsis

• Drugs (NSAID, ACE-I, ARB, Aminoglyc, CNI, etc.)











Ultrasound has a first line role in AKI differential diagnosis!
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Factors which can induce an AKI: 
exogenous and endogenous factors 

• Exogenous factors

• Antimicrobial drugs

• Chemotherapy

• Contrast media

• Heavy Metals

• NSAID

• solvents, herbicides, 
poisons, etc

• Endogenous factors 

• Light chains
• Myoglobin
• Hemoglobin
• Bilirubin
• Uric acid
• Oxalate
• Hypercalcemia
• Chemokines
• Coagulatory alter.
• Immuno-mediated 

mechanisms



HOW ACUTE KIDNEY INJURY 
MAY PREDISPOSE TO 

CHRONIC KIDNEY DISEASE??? 



What are the clinical complications of AKI?

Bellomo R, Intensive Care Med 2017

In a population based study of
hospitalised patients with severe AKI-
requiring dialysis, the risk of new ESRD
was increased by three-fold.

Wald R, Risk of chronic dialysis and death following acute kidney injury. Am J Med 2012





• AKI : an abrupt decrease in kidney function occurring over 7 days or less,
• CKD is defined by the persistence of kidney disease for a period of >90 day;
• AKD describes acute or subacute damage and/or loss of kidney function for a

duration of between 7 and 90 days after exposure to an AKI initiating event;
• Recovery from AKI within 48h of the initiating event typically heralds rapid

reversal of AKI.
• Patients who suffer AKD with pre-existing CKD are probably at high-risk of

kidney disease progression Chawla, L. S. et al. Nat. Rev. Nephrol. 2017

AKI and CKD are not separate entities:  
a continuum of disease 



Fiorentino et al. Contrib Nephrol 2018

Mechanisms of AKI to CKD transition



AKI is associated with maladaptive repair and incomplete 
resolution



Highly Susceptible 
Kidney

(Baseline GFR > 90 
ml/min and       RFR 

< 30 ml/min) or 
Established CKD

Normal Kidney
Normal Baseline 
GFR and intact 

RFR (>30 
ml/min)

Increased Risk Acute 
Kidney Stress (AKS)

Acute Kidney Injury 
(AKI with Damage)

Acute Kidney Injury 
(AKI with dysfunction)

Maladaptive 
Repair Sclerosis

Fibrosis

Adaptive 
Repair

Organ Death
Dialysis

Acute Kidney Disease (3 months)

Biomarker 
Domain

(Subclinical)

Creatinine Domain
(sCr KDIGO Clinical)

Kidney Recovery  
(GFR > 60 ml/min)

Partial Recovery  
(GFR < 60 
ml/min)

Organ Death
Dialysis

CKD (GFR< 60 
ml/min)

Full Recovery
(Baseline GFR > 90 
ml/min and RFR > 

30 ml/min

Apparent Full 
Recovery

(Baseline GFR > 90 
ml/min and RFR      

< 30 ml/min

Recovery Patterns:
a) Early sustained reversal
b) Late reversal
c) Relapsing AKI with recovery
d) Relapsing AKI without recovery
e) Non reversal

Ronco AJRCCM 2017



See EJ et al Kidney Int 2019

Risk of chronic kidney disease after acute kidney injury (AKI)



ACUTE KIDNEY INJURY



Risk assessment 

and 

Preventive measures 



Risk assessment

There are scarce data to evaluate the prevalence and potential impact of modifiable risk factors on AKI development and 
progression. The most common risk factor is chronic kidney disease  (CKD), and thus adequate determination of baseline kidney

function is fundamental.
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Drug-induced Acute Kidney Injury, Perazella and Rosner, CJASN 2022



Drug-induced Acute Kidney Injury, Perazella and Rosner, CJASN 2022



Drug-induced Acute Kidney Injury, Perazella and Rosner, CJASN 2022





Drug-induced Acute Kidney Injury, Perazella and Rosner, CJASN 2022











PREVENTIVE MEASURES 

Optimizing Volume and Hemodynamic Status (actually no guidelines): 
Isotonic fluids and vasopressors can be administered depending on the clinical scenario.

Prevention of Contrast-Induced Acute Kidney Injury:
- BEFORE CONTRAST: NaCl 0.9% 500 cc + NaHCO3 8.4% 100 cc + ½ fl n-acetylcysteine
- AFTER CONTRAST: NaCl 0.9% 500 cc

Prevention of Drug-Induced and Nephrotoxin-Induced
Acute Kidney Injury: 

- Knowledge of mechanisms of renal injury
- patient-related risk factors: older age (60 years or older), CKD, diabetes, heart failure, volume 

depletion, and sepsis
- drug-related risk factors 

Correctly estimating the GFR before initiation of therapy, adjusting the dosage, monitoring renal 
function and drug dosage during therapy, and the administration of intravenous saline before exposure 

if possible. Alternative non-nephrotoxic drugs should BE used, and nephrotoxic drug combinations 
should be avoided whenever feasible.


