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Quasi tutti i pazienti con diabete mellito e 
malattia renale cronica dovrebbero 

essere trattati con un diuretico...

anche se in molti casi questo potrebbe 
essere evitato 
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Perchè utilizzare un diuretico in un 
paziente con diabete e Malattia 

Renale Cronica (MRC)

� Controllo dell'ipertensione arteriosa

� Riduzione della proteinuria

� Controllo della potassiemia

Perchè utilizzare un diuretico in un 
paziente con diabete e MRC

� Controllo dell'ipertensione arteriosa

– L'espansione del volume extracellulare è
frequente nell'iperteso diabetico

– E' associata alla resistenza alla terapia 
antipertensiva

� Riduzione della proteinuria

� Controllo della potassiemia
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Insulin resistance  → Hyperinsulinism

Endotelial dysfunction
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Utility of bioimpedance spectroscopy (BIS) in the management
of refractory hypertension in patients with chronic kidney disease

Nephrol Dial Transplant (2012) 27 (Supple 4): iv31–iv35
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Utility of bioimpedance spectroscopy (BIS) in the management
of refractory hypertension in patients with chronic kidney disease

Nephrol Dial Transplant (2012) 27 (Supple 4): iv31–iv35

Multivariable logistic regression analysis of baseline predictors
of Resistant Hypertension at month 6

(n = 300 patients with non-dialysis CKD)

Kidney Blood Press Res 2011;34:58–67



7

Sequential nephron blockade versus sequential renin
angiotensin system blockade in resistant hypertension:

a prospective, randomized, open blinded endpoint study

Journal of Hypertension 2012, 30:1656–1664
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Sequential nephron blockade versus sequential renin
angiotensin system blockade in resistant hypertension:

a prospective, randomized, open blinded endpoint study

Journal of Hypertension 2012, 30:1656–1664

Relative risk for major outcomes with chlorthalidon e versus 
amlodipine and lisinopril in patients with diabetes

Analysis of data from the diabetes subgroup of pati ents with 
hypertension assessed by ALLHAT
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Effects of a fixed combination of perindopril and indapamide
on macrovascular and microvascular outcomes in patients

with type 2 diabetes mellitus (the ADVANCE trial):
a randomised controlled trial

Lancet 2007; 370: 829–40

Perchè utilizzare un diuretico in un 
paziente con diabete e MRC

� Controllo dell'ipertensione arteriosa

� Riduzione della proteinuria

� Controllo della potassiemia



10

Diuretic and Enhanced Sodium Restriction Results in
Improved Antiproteinuric Response to RAS Blocking Agents

J Am Soc Nephrol 16: 474-481, 2005

Diuretic and Enhanced Sodium Restriction Results in
Improved Antiproteinuric Response to RAS Blocking Agents

Systolic BP

J Am Soc Nephrol 16: 474-481, 2005
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Diuretic and Enhanced Sodium Restriction Results in
Improved Antiproteinuric Response to RAS Blocking Agents

Increase of serum creatinine

J Am Soc Nephrol 16: 474-481, 2005

Diuretic uptitration with half dose combined ACEI + ARB better
decrease proteinuria than combined ACEI + ARB uptitration

Nephrol Dial Transplant (2010) 25: 2218–2224
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Mineralocorticoid receptor expression in the kidney

Kidney International (2011) 79, 1051–1060

Activation of the mineralocorticoid 
receptor

Vascular Health and Risk Management 2013:9 321–

331
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Implication of aldosterone and the mineralocorticoid 
receptor (MR) in renal pathophysiology

Kidney International (2011) 79, 1051–1060

Mineralocorticoid receptor blockade in addition to angiotensin converting enzyme
inhibitor or angiotensin II receptor blocker treatment: An emerging paradigm in

diabetic nephropathy

European Journal of Internal 
Medicine xxx (2013) xxx–xxx
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Changes in albuminuria upon spironolactone
treatment in 20 patients with diabetic nephropathy and

nephrotic range albuminuria

Kidney International (2006) 70, 536–542

-32%

on top of ongoing 
antihypertensive 
treatment, including an
angiotensin-converting 
enzyme inhibitor or an 
angiotensin II
receptor blocker in 
maximally recommended 
doses.

Long-term effects of addition of mineralocorticoid receptor
antagonist to angiotensin II receptor blocker in patients with

diabetic nephropathy: a randomized clinical trial

Nephrol Dial Transplant (2013) 28: 2823–2833

Losartan (50-100 mg) +Spironolattone 25 mg vs Losartan + Enalapril (30-40 mg)
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Renoprotective effects of mineralocorticoid receptor blockers
in patients with proteinuric kidney diseases

Nephrol Dial Transplant 
(2013) 28: 405–412

Spironolactone, at a dose of 25 mg/day, was added to baseline treatment in all cases.
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Renoprotective effects of mineralocorticoid receptor blockers
in patients with proteinuric kidney diseases

Nephrol Dial Transplant 
(2013) 28: 405–412

14 patients (16%) discontinued the treatment
with MRB (13 spironolactone, 1 eplerenone) due to 
persistent hyperkalaemia (>5.5–6 mEq/L) in spite of 
therapeutic measures in 10 patients, 

and clinically relevant acute decrease in renal function 
(>30% increase in baseline serum creatinine values) in 3.  

All patients except one (12/13) who discontinued MRB due to 
hyperkalaemia or acute renal function decrease had an 
eGFR < 60 mL/min/1.73 m2 at baseline.

Perchè utilizzare un diuretico in un 
paziente con diabete e MRC

� Controllo dell'ipertensione arteriosa

� Riduzione della proteinuria

� Controllo della potassiemia
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A randomized trial of furosemide vs hydrochlorothiazide in patients
with chronic renal failure and hypertension

Nephrol Dial Transplant (2005) 20: 349–353

60 mg + 25 mg

A randomized trial of furosemide vs hydrochlorothiazide in patients
with chronic renal failure and hypertension

Nephrol Dial Transplant (2005) 20: 349–353
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N = 127 Inizio osservazione Fine  osservazione p

eGFR 
(ml/min/1.73 m2) 59 (± 26) 48.8 (± 23) <0.0001

Proteinuria 
(g/24 h) 1.53 (± 1.76) 0.87 (± 0.95) <0.0001

K+ su siero 
(mEq/l) 4.7 (± 0.5) 4.8 (± 0.6) n.s.

ACE-i o ARB 91 72%

ACE+ARB 32 25%

1 diuretico
Ansa o 
tiazidico

108 85%

2 diuretici
Ansa+tiazidico

23 21%

Ambulatorio per la nefropatia diabetica

R. Boero, dati non pubblicati

Quasi tutti i pazienti con diabete mellito e 
malattia renale cronica dovrebbero 

essere trattati con un diuretico...

anche se in molti casi questo potrebbe 
essere evitato
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Journal of Hypertension 2014, 32:48–56

Mean urinary sodium excretion and prevalence of low-salt diet 
(UnaV < 100mmol/die, %) in CKD patients

with controlled BP and with true Resistant Hypertension 

International Journal of Hypertension 2013,
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A Randomized Trial of Dietary Sodium Restriction in CKD

J AmSoc Nephrol 24: 2096–2103, 2013
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A Randomized Trial of Dietary Sodium Restriction in CKD

J AmSoc Nephrol 24: 2096–2103, 2013

A Low-Sodium Diet Potentiates the
Effects of Losartan in Type 2 Diabetes

Diabetes Care 25:663–671, 2002
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Effects of Dietary Sodium and Hydrochlorothiazide on
the Antiproteinuric Efficacy of Losartan

J Am Soc Nephrol 19: 999–1007, 2008.

Effect of ARB treatment vs. non-RAASi–based
treatment on the risk for renal and cardiovascular outcomes 
according to tertiles of 24-h urinary sodium/creatinine ratio

Kidney International 
(2012) 82, 330–337

Post-hoc analysis of the RENAAL and IDNT trials
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Sommario e Conclusioni

� L'espansione del volume extracellulare e quindi il 
trattamento con diuretici hanno un ruolo chiave 
nell'ipertensione arteriosa.

� I diuretici potenziano l'effetto antiproteinurico della 
modulazione del RAS.

� Gli antagonisti dell'aldosterone riducono la proteinuria ma 
per il rischio di iperpotassiemia non vanno impiegati con 
eGFR <60 ml/min.

� L' associazione tra diuretici dell'ansa e tiazidici è utile per 
ridurre la potassiemia anche con GFR ridotto.

� La “normalizzazione” dell'apporto sodico riduce 
significativamente la pressione arteriosa e la proteinuria ed 
è il primo provvedimento da adottare.


