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Older age and diabetes are the two main features of patients starting dialysis 

Data from the  ERA–EDTA registry 52 national and regional registries (N = 6.87 million)
Kramer , Clinical Kidney J , 2019
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Kurella Tamura, NEJM 2009

3702 nursing home residents in US who started HD 
between 6/1998 and 10/2000 and with at least one 
measurement of functional status available before dialysis



Diabetic Kidney Disease (DKD) shortens life span… 
…well before dialysis and at all ages

Wen CP, Kidney Int 2017
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Paradigm Shift
In the treatment of CKD



The Aging Kidney (I)…

Elke S. Schaeffner et al. CJASN 2022;17:1119-1128



The Aging Kidney (II)…

J Lab Clin Med 1976



The Aging Kidney (III)…

Nephroprotective agents in older versus younger DKD patients 

Target, Efficacy, Safety ???

• Health care delivery system –Kaiser Permanente of Northern California
• 15 953 549 person-years of observation in the 1996-2003 period
• ARF definition (Hou) increase in sCreat of: 

➢ 0.5 mg/dl if basal <1.9 mg/dl
➢ 1.0 mg/dl if basal 2.0-4.9 mg/dl
➢ 1.5 mg/dl if basal ≥5.0 mg/dl.



The Aging Kidney (III)…

Incidence rates 
(per 100 000 person-years) 
non-dialysis requiring AKI



Fully Adjusted ESKD risk by Uprot and age

Proteinuria:  Meccanismi e Significato Scientifico
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Proteinuria as target of nephroprotective therapies… 
…at older age the prognostic role of proteinuria on ESKD is higher !!!

Interaction Age*Uprot 
P=0.012

ESKD risk associated with Uprot 
increases more at  older age



Kidney Int, 2022

Novel holistic approach



Low Salt Diet: Yes but...caution in older !!!

Garofalo...De Nicola NDT 2021

➢ 769 younger vs 1016 older CKD pts 

from 40 Italian renal clinics (30% DM2)

➢ eGFR: 41±25 in younger and 34±16 in 

older

➢ Median salt intake on                              

≥ 2 measurements of 24h UNaV:   

▪ 8.6 g/24h in younger

▪ 8.2 g/24h in older

<6 g/day 6-8 g/day >8 g/day

HR (95% CI) HR (95% CI) HR (95% CI)

ESKD risk

Age ≤65 Reference
1.189

(0.788-1.795)

1.096 

(0.763-1.574)

Age >65
1.024 

(0.656-1.599)

0.577 

(0.361-0.924)

0.564 

(0.382-0.833)

Death risk

Age ≤65 Reference
0.791 

(0.318-1.966)

0.620 

(0.275-1.397)

Age >65
3.810 

(1.829-7.936)

3.695 

(1.808-7.550)

2.938 

(1.457-5.926)

Adjusted for gender, BMI, DM, primary renal disease, history of 

CVD, SBP, eGFR, Uprot, Hb, sP, albumin, RAASI, diuretics



Kidney Int, 2022

Novel holistic approach



Key trials on nephroprotective effects of RAS inhibition in CKD

De Nicola, G Ital Cardiol 2019



O’Hare, JAMA Internal Med , March 2014

Extent of anti-RAS related nephroprotection seen in real-

world older patients is markedly reduced vs the key RCTs...

…especially if patients are low-proteinuric !!!

• Retrospective CKD cohort of VA hospitals
• 371,470 older pts (mean age 78 y), DM2 47%, all treated  with anti-RAS
• Comparing number needed to treat (NNT) to prevent 1 case of ESKD 

over 3 yrs in real-world cohort vs key trials 



RASi can increase risk of Normotensive AKI in older CKD patients

Abuelo J, NEJM 2007

Ischemic Acute Kidney Injury 
despite SBP 90-100 mmHg
impaired autoregulation

✓ Mild salt restriction (6-8 g/day) in older 
✓ Strict monitoring of kidney function
✓ Prompt intervention in ECV depletion



Kidney Int, 2022

Novel holistic approach



Tae Won Yi, et al., Am J Kidney Dis 2023

Nephroprotection according to Age and Sex: 
Post Hoc Analysis of the CREDENCE trial
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Lunati ME et al. (SOLD study), Pharmacological Research 2022

• 739 adults (mean age 75.4 ±3.9 years, eGFR 73 ±19) with T2D
• SGLT2i started after the age of 70 with at least one year of FU
• Data collected at baseline, at 6 and 12 months of follow-up

• 174 (23.5%) interrupted SGLT2i after 6 or 12 months.

SGLT2-I in elderly are efficacious on HbA1c…but higher discontinuation !



Age 72y, 50% eGFR 60-45, 28% ACR 30-300



Kidney Int, 2022

Novel holistic approach



Subgroup Finerenone Placebo Finerenone Placebo Hazard ratio (95% CI)

n/N n per 100 PY

All patients 504/2833 600/2841 7.59 9.08 0.82 (0.73–0.93)

Age at run-in visit

<65 years 267/1205 302/1174 9.70 11.29 0.85 (0.72–1.01)

≥65 years 237/1628 298/1667 6.09 7.58 0.79 (0.67–0.94)

Sex

Male 351/1953 432/2030 7.60 9.14 0.81 (0.70–0.93)

Female 153/880 168/811 7.57 8.93 0.87 (0.70–1.09)

Region

Europe 177/1182 196/1176 6.17 6.82 0.92 (0.75–1.12)

North America 95/467 110/477 8.76 10.14 0.84 (0.64–1.10)

Latin America 58/295 64/298 10.01 11.17 0.91 (0.64–1.30)

Asia 160/790 213/789 8.50 11.61 0.71 (0.58–0.87)

Other 14/99 17/101 6.24 7.12 0.90 (0.45–1.83)

Race

White 265/1777 309/1815 6.26 7.15 0.87 (0.74–1.03)

Black/African American 43/140 42/124 13.85 17.24 0.78 (0.51–1.19)

Asian 145/717 201/723 8.54 12.04 0.69 (0.55–0.85)

Other 51/199 48/179 12.73 12.98 1.04 (0.70–1.55)

Finerenone had consistent effects on the primary kidney endpoint 
irrespective of age

0,25 0,50 1,00 2,00

Favours finerenone Favours placebo
Bakris GL et al.(FIDELIO-DKD), N Engl J Med 2020



Nephroprotective Agents in Older Patients 
with Diabetes

Treat as youngers to prevent ESKD as “the major goal” 
…BUT…stricter follow up and personalized therapy !!! 
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