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Age-related structural changes
• Reduced renal mass  

• Glomerulosclerosis

• Mesangial expansion

• Vascular changes

o Renal atherosclerosis

o Vascular dysautonomia

o Arteriole subendothelial hyalinosis

o Aglomerular circulation

• Tubular-interstitial changes

o Tubular diverticuli

o Tubular atrophy

o Tubular fat degeneration

o Reduced sodium reabsorption

o Reduced potassium secretion

o Interstitial fibrosis

o Medulla hypotonicity

Age-related functional changes
• Decreased filtration, but with important 

interindividual variability.

• Decreased vascular autoregulation

• Defective Na+ retention under conditions of 

plasma volume contraction.

• Decline in the ability to adjust acid-base 

balance

• Decreased clearance of water soluble drugs in 

proportion to declining GFR, but variably from 

drug to drug due to tubular secretion and 

extrarenal clearance

• Declined renin-angiotensin system activity

Vulnerability to nephropathy
Aucella et al, J Nephrol submitted



Similarities and difference between aging kidney and 
CKD in regards to selected kidney function parameters

GFR Urea FE* Urea Ca, Mg, P FE K FE* Erythropoietin

Aging kidney < 60 ml/m ↑ = = ↓ =

CKD < 60 ml/m ↑ ↑ ↑ ↑ ↓

FE, fractional excretion.

*Reduced GFR may prevent full compensation by CKD-related increased urea and K FE

Aucella et al, J Nephrol submitted
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Filtration function

Vascular autoregulation

Water and electrolyte balance

Acid-base balance

1a-hydroxilation of vitamin D

Insulinase activity

Renalase activity

Synthesis of erythropoietin

Clearance of water soluble drugs

Renin-angiotensin system

Heart failure, diabetes, hypertension, chronic obstructive pulmonary disease

Long lasting hypertension, renal atherosclerosis, autonomic neuropathy

Water and Na+ retention in chronic respiratory failure, heart failure and liver failure

Reduced response of the kidney to changes in blood pH (e.g. respiratory failure)

In CKD, decreases for declining GFR (mineral bone disorder; supplementation) 

In CKD, decreases for declining GFR. Clinical relevance to be defined.

Increased sympathetic tone in CKD. Clinical relevance to be defined.

Decreases for declining GFR. Faster decline in diabetic CKD. 

High risk of adverse events in CKD patients with multimorbidity taking several drugs

Upregulated in many CKD, but frequently depressed in diabetic CKD

Kidney functions Relevance in clinical practice

Aucella et al, J Nephrol submitted



Staging – KDIGO 2012 guidelines
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Low serum creatinine in older patients

9

Reduced creatinine 

production due to 

reduced muscle mass

Hyperfiltration reduces 

circulating creatinine

↑Mortality

Altay S, BMC Nephrol 2014

Park M, J Am Soc Nephrol 2015Lindeman RD, Clin Lab Med 1993

Montesanto A, Age 2014





The biopsy dilemma





Ageing kidney True CKD

Consider urea and fractional
excretion of urea, Ca, Mg, P, K 

besides eGFR and ACR
(see Table 1)

Yearly monitoring Screening for 
underlying nephropathy:

24h proteinuria,
urinanalysis,

kidney ultrasound

Staging Staging
Monitoring

Stage 4-5:
Referral to nephrologist

Shared decision about dialysis vs 
conservative treatment 
Advance care planning

Abnomal urinalysis or progressive 
nephropathy

Worsening proteinuria 
eGFR reduction>5ml/year

Referral to nephrologist

No clear etiology
for CKD

Suspected etiology
for  CKD

Rescreening for any
primary/secondary causes

Renal biopsy

Diagnosis

Specific therapies

Aucella et al, J Nephrol submitted



CKD in the context of multimorbidity conceptual framework



Clinical and laboratory findings suggesting CKD

● Fatigue, dyspnea, tachypnea

● Water retention

● Anorexia, nausea

● Sleep disorders

● Difficult to control hypertension

● Osteoporosis

● Arterial calcifications

● ADRs to normally dosed kidney cleared drugs

● Unexplained peripheral neuropathy

● Itching

● Gastrointestinal bleeding

● Weight loss

● In diabetic patient: reduced cumulative amount of insulin

Clinical clues

● Anemia

● Hypo- or hypercalcemia

● Hyperkalemia or hypokalemia (tubular dysfunction) 

● Metabolic acidosis

● Hypocapnia (hyperventilation compensating for metabolic 

acidosis)

● Hyposthenuria (low urine osmolarity: nephrogenic diabetes?)

● Oliguria or Polyuria

● Proteinuria or hematuria

● Hyperchloremia: renal metabolic acidosis?

● Hyperphosphatemia

● Hyperuricemia

● Increased ESR and/or CRP

● Increased D-dimer

Laboratory clues

Confounded by and 

shared with coexsistent

chronic diseases

Aucella et al, J Nephrol submitted



• Concordant: having overlap in treatment goals

• Discordant: having opposing treatment recommendations

• Unrelated: having no overlap, but contributing to complexity via different resource 

requirements



• Functional impairment

– Physical

– Cognitive

– Mood

• Malnutrition

• Sarcopenia

• Multimorbidity

• Polypharmacy
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OLDER CKD PATIENTS

• Worsening health status

• Reduced quality of life

• Adverse outcomes
– Death

– ESRD and dialysis dilemma

– Adverse drug reaction

• Increased use of healthcare
resources

Corsonello et al, Exp Rev Clin Pharmacol 2016











Nefrologia
N=2000 paz.

Geriatria
N=2000 paz.

Retrospective study of CKD reporting and 

medication prescribing/dosing in older patients 

discharged from geriatric and nephrology unit in Italy

Obiettivi primari

• Prevalenza di omessa diagnosi di MRC nelle UO di 

Geriatria

• Prevalenza di inappropriata prescrizione/dosaggio di 

farmaci ad eliminazione renale al momento della 

dimissione in UO di Nefrologia e Geriatria

• Prevalenza di omessa prescrizione di farmaci 

potenzialmente appropriati al momento della 

dimissione in UO di Nefrologia e Geriatria

Obiettivi secondari

• Confronto fra diverse equazioni per la stima della 

eGFR nell’individuazione di inappropriata 

prescrizione/dosaggio di farmaci ad eliminazione 

renale 

• Studio dei correlati di incremento dei livelli di 

creatinina (riduzione eGFR) tra ingresso in ospedale e 

dimissione

• Studio dell’impatto che l’incremento dei livelli di 

creatinina (riduzione eGFR) tra ingresso in ospedale e 

dimissione determina sull’appropriatezza prescrittiva.







The SCOPE study cohort

Country No. of patients

Austria 288

Germany 285

Israel 313

Italy 440

Netherland 297

Poland 354

Spain - Barcelona 141

Spain - Madrid 135

Total 2253



ACR (mg/g)

GFR (BIS equation) <30 30-300 >300

G1 (90 or more) 13

0.7%

3

0.8%

0

G2 (60-89.9) 721

41.2%

91

23.5%

5

4.3%

G3A (45-59.9) 717

41.0%

125

32.2%

16 

13.7%

G3B (30-44.9) 259

14.8%

117

30.2%

45

38.5%

G4-5 (<30) 38

2.2%

52

13.4%

51

43.6%

ACR (mg/g)

GFR (FAS equation) <30 30-300 >300

G1 (90 or more) 34

1.9%

5

1.3%

2

1.7%

G2 (60-89.9) 737

42.2%

97

25.0%

3

2.6%

G3A (45-59.9) 637

36.4%

112

28.9%

15 

12.8%

G3B (30-44.9) 279

16.0%

104

26.8%

36

30.8%

G4-5 (<30) 61

3.5%

70

18.0%

61

52.1%

ACR (mg/g)

GFR (CKD-EPI equation) <30 30-300 >300

G1 (90 or more) 54

3.1%

7

1.8%

2

1.7%

G2 (60-89.9) 1189

68.0%

170

43.8%

10

8.5%

G3A (45-59.9) 311

17.8%

79

20.4%

16 

13.7%

G3B (30-44.9) 150

8.6%

75

19.3%

35

29.9%

G4-5 (<30) 44

2.5%

57

14.7%

54

46.2%





SPPB

Hand grip

Muscle mass 
(Janssen et al)




