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CKD is defined as abnormalities of kidney structure or function, present for > 3 months, with 

implications for health. CKD is classified based on Cause, GFR category (G1–G5), and 

Albuminuria category (A1-A3)

2018 National Kidney Foundation



Why are we talking about hypertension in CKD?

Hypertension is the most common comorbidity in patients with chronic kidney disease (CKD) 

and it can be either the cause or a consequence of kidney damage

Am J Kidney Dis. 74(1): 120-131. Published online March 19, 2019.



Domanda 1 

In un paziente con CKD quale ritieni essere un buon target pressorio?

1.<130/80 mmHg 

2.<140-130/80-70 mmHg

3.<130/80 

4.<140/90

5.Pressione arteriosa sistolica<120 mmHg



Blood pressure target in CKD patients: never-ending story 

less than 30% of hypertensive patients achieve 

the < 130/80 mmHg in the real setting

achieving the proposed optimal BP < 120 mmHg 

means  adding medication in a population having 

already a high pill burden

sub-optimal adherence or sub-optimal

collaboration

risk of hypotensive episodes

Plantinga LC, et al. Hypertension. 2009;54(1):47–56.



Management of Hypertension in CKD

Masked hypertension due mainly to high nocturnal BP is also frequent in CKD, so implementation of ABPM guidance for diagnosis and treatment of arterial hypertension in this population seems important

Recommendation 3.2.2: We suggest starting RASi  (ACEi or ARB) for people 

with high BP, CKD, and moderately increased albuminuria (G1–G4, A2) 

without diabetes (2C) and with diabetes (1B).

We recommend avoiding

any combination of ACEi, ARB, and direct renin inhibitor

(DRI) therapy in patients with CKD, with or

without diabetes (1B).

Damianaki A, Blood Press Cardiovasc Prev. 2022 Mar;29(2):125-135.



ACEi VS ARBs: is there a 

difference?

Retrospective Comparison in real-world effectiveness and safety of ACE inhibitors versus ARBs (mono therapy)
in the first-line treatment of hypertension. 

The primary outcomes were acute myocardial infarction, heart failure, stroke, and composite cardiovascular events.

2 297 881 patients initiating treatment with ACE inhibitors and 673 938 patients with ARBs

ARBs do not have significantly different effectiveness in long-term cardiovascular 

outcomes compared ith ACE inhibitors and have a better safety profile (angioedema, 

cough).

Chen R, et al, Hypertension. 2021;78(3):591–603.

Across secondary and safety outcomes, patients on ARBs had 

significantly lower risk of angioedema, cough, pancreatitis, and GI 

bleeding.



Target BPs are difficult to obtain in CKD patients and likelihood to 

control BP with a monotherapy is low

ESC/ESH guidelines recommend to start drug therapy with a single pill combination of a RAS 

blocker and either a dihydropyridine calcium channel blocker (CCB) or a diuretic.

Beta-blockers, use in CKD, although not as first line treatment, is based on the upregulation of sympathetic 

nervous system seen in CKD, which in turn confers an increased risk of CV events and renal disease 

progression. Converse RL Jr, et al. N Engl J Med. 1992;327(27):1912–8

Their indications are majorly restricted  to heart failure, arrhythmia, hypertrophic cardiomyopathy

or coronary heart disease, comorbidities often seen in patients with CKD. Bangalore S, et al. J Am Coll Cardiol. 2007;50(7):563–72.
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Domanda 2

In un paziente con CKD avanzata (eGFR<30), nella pratica clinica ritieni indicata la 
sospensione della terapia con ACE-i o sartani?

1.Si

2.No

3.Preferisco non rispondere



Current evidence for the use of RASi in patients with advanced CKD remain 

controversial !

Aim: compare the outcomes of long-term users of RASi who stopped or continued treatment

after developing advanced CKD (eGFR ,30 ml/min per 1.73 m2). 

- Primary objective: risks of death, MACE, and commencement of kidney repleaced therapy by this treatment decision. 

- Secondary objective, risks and benefits differed in individuals who stopped earlier (eGFR 20–30 ml/min per 1.73 m2) or later 

(eGFR ,20 ml/min per 1.73 m2) in the course of their disease progression.

At baseline:

- patients had a median age of 72 (63–79) years and 35.7%were women.

- Median eGFR was 23 (18–27) ml/min per 1.73 m2, median ACR 35 (6–

156) mg/mmol, mean (6SD) systolic BP 139 (SD 22) mm Hg, and mean

diastolic BP 76 (SD 12) mm Hg.

- Hypertension (88.7%), diabetes (49.5%), ischemic heart disease

(33.1%), and heart failure (28.0%) were the most common

comorbidities.

- Concurrent use of diuretics (79.3%), beta blockers (67.6%), statins

(61.6%), and calcium channel blockers (60.5%) was also prevalent.

n=10,254 patients! 

Fu EL, et al, J Am Soc Nephrol. 2021 Feb;32(2):424-435

Stopping RASi among patients with advanced CKD 

was associated with an increased absolute risk of 

mortality and MACE, but a lower absolute risk of 

KRT.



Bhandari S, N Engl J Med. 2022 Dec 1;387(22):2021-2032.

In this multicenter, open-label trial, we randomly assigned patients with advanced and 

progressive chronic kidney disease (eGFR, <30 ml per minute per 1.73 m 2 of body-

surface area) either to discontinue or to continue therapy with RAS inhibitors. The 

primary outcome was the eGFR at 3 years

P = 0.42



In this trial, the discontinuation of RAS inhibitors in patients with advanced and progressive 

chronic kidney disease did 

not lead to a clinically relevant change in the eGFR 

or a between-group difference in the long-term rate of decline in the eGFR.

Bhandari S, N Engl J Med. 2022 Dec 1;387(22):2021-2032.

P = ns
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Domanda 3 

Cosa si intende per Ipertensione Resistente?

1.……………



Resistant hypertension: 

above-goal (140/90 mmHg) elevated blood pressure in a patient despite the 

concurrent use of 3 or more antihypertensive drug classes (one diuretic) 

In an Italian cohort of patients with chronic kidney disease, the prevalence of resistant hypertension was 22,9%, nearly 3 times that in 

the general population. De Nicola L, et al. J Am Coll Cardiol 2013; 61: 2461–67.

Agarwal R. Et al Lancet. 2019 Oct 26;394(10208):1540-1550.



Persistent spironolactone enablement with patiromer 

in

patients with advanced chronic kidney disease 

has clinical relevance in the treatment of 

resistant hypertension.

Agarwal R. Et al Lancet. 2019 Oct 26;394(10208):1540-1550.



The best-known function of aldosterone is its contribution to the control of  

electrolyte and fluid balance by interaction with MR expressed in aldosterone-

sensitive kidney epithelial cells in the distal nephron. 

What is not as widely appreciated is that nonepithelial tissues also express 

MR, including the heart, adipocytes, podocytes, inflammatory cells, endothelial 

cells and vascular smooth muscle cells (VSMCs)

Kintscher U, et al.Br J Pharmacol. 2022 Jul;179(13):3220-3234.



Finerenone has a specific binding mode to the 

Mineralcorticoid-ligand binding domain: 

- finerenone changes the positioning of helix 12 in a

specific manner,—>distinct MR cofactor-binding

profiles compared with other MRAs.

- This molecular binding pattern induces an

antagonistic ligand specific target gene programme,

which may explain, at least in part, the differential

clinical responses observed with finerenone.

Kintscher U, et al.Br J Pharmacol. 2022 Jul;179(13):3220-3234.

Kolkhof P, et al.  Int J Mol Sci. 2022 Aug 17;23(16):9243.



Double-blind trial, we randomly assigned 5734 patients with CKD and type 2

diabetes in a 1:1 ratio to receive finerenone or placebo.

The primary composite outcome, was kidney failure, a sustained decrease of at

least 40% in the eGFR from baseline, or death from renal causes. 

The key secondary composite outcome was death from cardiovascular causes, 

nonfatal myocardial infarction, nonfatal stroke, or hospitalization for heart 

failure.

Bakris GL, et al. N Engl J Med. 2020 Dec 3;383(23):2219-2229.

diabetic patients with CKD stage 3 and 4 and 

moderately-to severely increased albuminuria

or with CKD stage G2 and severely increased 

proteinuria

FIDELIO-DKD



Finerenone resulted in lower risks of CKD progression and cardiovascular events 

than placebo in patients with type 2 diabetes and advanced CKD. 

Overall, adverse events that occurred during the treatment period were balanced 

between the two groups.

Bakris GL, et al. N Engl J Med. 2020 Dec 3;383(23):2219-2229.



Pitt B, et al. N Engl J Med. 2021 Dec 9;385(24):2252-2263.

N=7437. 

Among patients with type 2 diabetes and stage 2 to 4 CKD with moderately elevated

albuminuria or stage 1 or 2 CKD with severely elevated albuminuria, finerenone

therapy improved cardiovascular outcomes as compared with placebo

Finerenone therapy improved cardiovascular outcomes as compared with placebo.

FIGARO-DKD



Agarwal R, et al, Eur Heart J. 2022 Feb 10;43(6):474-484.



Agarwal R, et al, Eur Heart J. 2022 Feb 10;43(6):474-484.



Agarwal R. Et al. Clinical Kidney Journal, 2023, vol. 16, no. 2, 293–302



Indirect comparison of data from a patient subgroup with 

TRH and moderate–advanced CKD from FIDELITY with 

patients from an external comparator study (AMBER) 

suggests that finerenone may be associated with a lower 

magnitude of SBP reduction and a lower risk of 

hyperkalemia during the first 4 months of treat-ment than 

spironolactone, with or without a potassium-binding agent.

Agarwal R. Et al. Clinical Kidney Journal, 2023, vol. 16, no. 2, 293–302



Freeman MW, et al. N Engl J Med. 2023 Feb 2;388(5):395-405.

An alternative strategy to mineralocorticoid receptor blockade is to lower aldosterone levels

through inhibition of aldosterone synthase

Aim: efficacy and safety 

of baxdrostat in

patients with treatment-

resistant hypertension

278 patients randomly assigned patients who had 

treatment-resistant hypertension, with blood 

pressure of 130/80 mm Hg or higher, and who 

were receiving stable doses of at least three 

antihypertensive

agents, including a diuretic, to receive baxdrostat 

(0.5 mg, 1 mg, or 2 mg) once daily for 12 weeks 

or placebo.

Aldosterone synthase inhibition

with baxdrostat led to substantial reductions in

systolic and diastolic blood pressure in patients

with treatment-resistant hypertension.



Chlorthalidone for Hypertension 

in Advanced Chronic Kidney Disease

CLICK study(Chlorthalidone for Hypertension in Advanced Chronic Kidney Disease), a larger phase 2

clinical trial aiming to investigate whether chlorthalidone is an effective BP-lowering medication in

patients with advanced CKD.

160 patients with eGFR of at least 15 to less than 30ml/min/1.73m2 and uncontrolled hypertension, as confirmed by the ‘gold-standard’ 

method of 24-h ambulatory BP monitoring, were randomly assigned in a 1 : 1 ratio to chlorthalidone (at a starting dose of 12.5 mg/day) 

or placebo

Agarwal R, et al, N Engl J Med. 2021 Dec 30;385(27):2507-2519.



Agarwal R, et al, N Engl J Med. 2021 Dec 30;385(27):2507-2519.



Improvement in hypervolemia was the predominant mechanism that mediated the BP-lowering action of chlorthalidone. 

The treatment-induced reduction in ambulatory BP was accompanied by a parallel decrease in body weight, body volume and N-terminal 

pro-brain natriuretic peptide levels. 

Furthermore, chlorthalidone lowered (95% CI: 37–60) the urinary albumin-to-creatinine ratio by 50% as compared with placebo, 

preliminary evidence that this agent may offer cardiorenal protection

N Engl J Med 2021;385:2507-19.



Is chlorthalidone superior to hydrochlorothiazide for preventing 
major adverse cardiovascular events in patients with hypertension?

chlorthalidone did not lead to a lower incidence of major 

cardiovascular outcomes or non–cancer-related deaths 

than hydrochlorothiazide at doses commonly used in 

clinical practice.

Ishani A,  et al.  N Engl J Med. 2022 Dec 29;387(26):2401-2410. 



MANAGING HYPERTENSION IN CKD PATIENTS 
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