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Aging kidney-rationale

 Elderly patients continuously  increase

 Changes in kidney function with normal aging are the most 

dramatic  of any organ

 Reduced renal function has important  implication in 

diagnosis and treatment of many kidney disorders

 Renal disease in the aged is often multifactorial

 Difficulties in differentiation of age-induced changes from 

renal disease

3Kremers WK et al, Nephrol Dial Transplant. 2015 Apr 16. pii: gfv072. [Epub ahead of print]



4

Events common to aging and uremia

Aging Uremia

TGF-β ↑ TGF-β ↑

Autophagy ↓ Autophagy ↓

Apoptosis ↑ (muscle) Apoptosis ↑

Senescence ↑ Senescence ↑

Telomere shortening ↑ Telomere shortening ↑

Stem cell exhaustion ↑ Stem cell exhaustion ↑

Klotho ↓ Klotho ↓

AGEs ↑ AGEs ↑

Mitochondrial 
dysfunction ↑

Mitochondrial 
dysfunction ↑

It has been posited that kidney failure results in 
accelerated, pathological aging

William EVWet al, World J Nephrol 2015 Feb 6;4(1):19-30



Diagnostic ‘problems’ of renal      
disease in the aged

 Absence of the classic symptoms

 Unspecific symptoms

 Concomitant occurrence of diseases

 Interference of findings with alterations

induced by the aging process

5
Dimković N, Oreopoulos D. Nephrology & Hypertension McGraw-Hill, 2008



Urinary tract infections

 Significant bacteriuria is frequent: 
 20% of the population aged 65 and over
 Institutionalized patients: 

43% of non-catheterized
50.6% intermittently catheterized

 Significant bacteriuria may be related to:

Symptomatic infection
 Asymptomatic bacteriuria
 Relapsing infection
 Reinfection
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Matthews SJ, Lancaster JW. Am J Geriatr Pharmacother. 2011; 9(5):286-309
Bakke A, Vollset SE. J Urol 149: 527-531, 1993



Bacteriuria

 Reflects overall condition
 No long-term sequels
 No relationship with mortality
 Should not be treated except if symptomatic and

in presence of
 urologic/gynecologic instrumentation
 removal of urinary catheters
 nephrolithiasis
 pyelonephritis scaring
 enterococcal infection
 those with non-specific symptoms

 Short-term course of antibiotics is recommended

7
Mellito KF. Nurse Pract 20: 50-66, 1995.



Pyelonephritis in elderly

 It is found in 28% at autopsy (hosp. for chr.diseases)

 PN was diagnosed in 20% of those with autopsy finding of PN

REASONS:

 Asymptomatic course

 Low bacterial number in the urine
 infection with fastidious organisms (lactobacilli, U. urealyticum, 

G. vaginalis, S. saphrophyticus, Corynobacteria spp, Streptococcus spp)
 invasion and inflammation of the bladder wall-minimal shedding into urine  

 Often diagnosed accidentally in an advanced stage/uremia

8

Naline C, et al. Soins Gerontol. 2014; 110:45-6.
Jackson GG, et al: Med Clin North Am 39: 297, 1955
Kleeman SE, Freedman LR. N Engl j Med 263: 988-992, 1960.



Radiocontrast nephrotoxicity

 Aged kidney-sensitive to radiocontrast media
 Cause local vasoconstriction

 Cause vacuolization of proximal tubular cells

 Predisposing factors
 diabetes mellitus
 congestive heart failure
 dehydration
 high contrast volume

 Prevention
 low-osmolality contrast media 
 hydration for a minimum of 12 hours
 intratubular urine flow (mannitol, furosemid)

9Tepel M,  et al.. N Engl J Med  343(3): 180-184, 2000.



Renal papillary necrosis

May be a complication of :

 Severe chronic PN

 Diabetes mellitus

 Renal artery stenosis

 Consumption of analgesics

 May lead to end-stage renal failure

10

Husain S, et al. Int Urol Nephrol. 2011 Sep;43(3):925-8



Glomerular diseases

 Previously believed to be rare in older patients
lack of routine urine testing reluctance  to refer older patients to nephrologists

 Similar or slightly higher incidence as in younger

 Disease spectrum is as diverse as in the younger

 Renal biopsy is safe in the elderly

 Interpretation of biopsy is more difficult
(age-related changes may interfere) 
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Yang Fet al. Int Urol Nephrol. 2015 Feb;47(2):327-3.
Stiles KP, et al. Am J Kidney Dis 36: 419-433, 2000.
Zhu P, et al.Medicine (Baltimore). 2014 ;93(28):e226
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• Retrospectiv analysis of of 4,185 consecutive renal biopsies, 288 patients aged >60 years
• All patients had been clinically and histologically diagnosed with kidney disease.
• Nephrotic syndrome was the main clinical indication for biopsy. 
• Membranous nephropathy (MN) was the most frequent subclassification (24.7 %),  

Mesangioproliferative glomerulonephritis (MsPGN) 11.1 % 
•I gA nephropathy (IgAN) 8.0 %
• Amyloidosis 8.7 % was the most common secondary GN, followed by 
• ANCA-associated pauci-immune GN (5.2 %) and
• Diabetic nephropathy (DN, 3.8 %). 
• 143/288 patients received immunosuppressive therapy and showed an overall remission 
rate (complete plus partial remissions) of 74.1 %. 
• MN patients-remission rate of 79.3 %, -90.5 

Twenty-four patients (8.33 %) experienced a minor complication related to their biopsy 
procedure. 
CONCLUSION: 
Making an accurate pathologic diagnosis by renal biopsy is crucial for selecting the proper 
treatment for elderly patients with kidney disease.

Yang Fet al. Int Urol Nephrol. 2015 Feb;47(2):327-3.



Membranous nephropathy

 20-25% secondary to solid organ tumors and drugs

 40% have associated HTN

 30-90% have hematuria

 15% have renal impairment on the first examination

 Mortality rate about 34% 
(small series, retrospective studies)

 Remission rate is lower

 Time to remission is longer

 Incidence and severity of drug-related side effects is higher

14
Kunis CL, Teng SN. Semin Nephrol 20: 256-264, 2000.
Passerini P et al. Nephrol Dial Transplant 8: 1324-1325, 1993.

Molinaro I, et al. Int J Immunopathol Pharmacol. 2014 Apr-Jun;27(2):305-8.
Li MX, et al. Genet Mol Res. 2015 Mar 30;14(1):2665-73



Minimal change nephropathy

higher incidence of:
 Hypertension

 Microscopic hematuria

 Renal impairment

 Prolonged oral corticotherapy is needed 

 Risk of bone marrow depression is high while on
chlorambucil, cyclophosphamide and CyA

15

Nagai R, Cattran DC, Pei Y. Clin Nephrol 42: 18-21, 1994.



Focal Segmental Glomerulosclerosis

 Less common in the elderly, but with increasing 
incidence

 Difficult to distinguish from ischemic changes
without electron microscopy

 Three months trial period of corticosteroids or 
immunosuppressive medication may be offered

 ACEi and NSAIDs should be given with
careful follow-up of renal function

16

Nagai R, Cattran DC, Pei Y. Clin Nephrol 42: 18-21, 1994.

Rathi M, et al. Indian J Nephrol. 2014 Mar;24(2):86-91



Diabetic nephropathy
 Most common cause of ESRD in western countries

Multiple myeloma
 Renal failure in 20-60% of patients

Renovascular disease
Frequent  RAS >50% due to:

 hypertension
 diabetes mellitus
 atherosclerosis

17
Aqel RA, et al. J Hypert 21: 1157-1162, 2003.

Bakris GL,  et al. Am J Kidney Dis 36: 646-661, 2000.



Renal atheroembolism
(cholesterol embolization)
Associated with:

 Acute myocardial infarction

 Chronic atrial fibrillation

 Subacute bacterial endocarditis

 Aortic surgery

 Aortography

18

Sotto A, et al. Clin Microbiol 39: 438-444, 2001.
Gasparini M, et al. J Urol 147: 567-572, 1992.



Acute renal failure in the elderly

More frequent due to:

 Age-related changes in renal function

 Pre-existing renal insufficiency

 Often is multifactorial

 Hypotension induced by
 volume depletion
 major surgery
 sepsis
 angiographic procedures

 Injudicious use of antibiotics 

19
McInnes EG et al, Q J Med, 1987 ;64(243):583-8.



Predialysis management
Significance of early referral:

 To optimize the rate of renal deterioration

 To control predialysis uremic complications

 hyperkalemia

 fluid balance
 anemia
 renal osteodystrophy

 To educate and prepare both the patient and 
family for dialysis

 To identify a suitable time to start dialysis

20



Predialysis management

 Shorter kidney survival

 glomerulonephritis

 diabetes mellitus

 nephrosclerosis

 Slower decline in renal function

 tubulointerstitial disorders

 Overall recommendation:

 strict control of hypertension (ACEi if no RAS)
 control of hyperglycemia
 moderate protein restriction (avoid malnutrition!)

21

Oreopoulos DG and Dimkovic N. J Am Soc Nephrol 2003; 14: 1099-1101.
Fehrman-Ekhom I, Skeppholm L.. Scand J Urol Nephrol 38: 73-77, 2004



Predialysis follow-up
 poor correlation between serum creatinine and GFR

 more frequent monitoring of creatinine clearance

 increased emphasis on symptom control

 regular monitoring of fluid overload/dehydration

 severe constipation may exacerbate hyperkalemia
(30 ml of 70% sorbitol with each 15 g of Ca resonium)

 Use of rh-EPO- improvement of QoL and LV mass

 iron deficiency should be excluded
 strict dietary protein limitation often unnecessary

(normal ingestion: 4-5 g of salt and 60-70 g of protein)

 keep serum bicarbonate levels near normal

22Cassidy MJD, Sims RJA: Minerva Urolog Nephrol 56: 305-317, 2004.
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Incidence of dialysis initiation 1996/2003 by 
year and age group (per 100 000 persons in U.S.)

Kurella M et a. Ann Int Med 2007; 146: 177-183

1996-1997 1998-1999 2000-2001 2002-2003

N = 350 831

N=346 132, USRDS
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When to start dialysis of the older 
patients?

 The timing of initiation of dialysis is controversial

 K/DOQI: advocate starting dialysis at a GFR of around 10 ml/min; 
GFR may be ignored if there is no evidence of malnutrition

 However, nutrition is compromised when GFR is less than 30 
ml/min                                                           Kopple et al, 1989, Ikizler et al, 1995

 There are benefits in staring dialysis before GFR of 10 ml/min                                

Bonomini et al, 1985

 Centers that have close nutritional supervision, start dialysis earlier

 Survival is reduced in patients starting dialysis with a GFR of less 
than 6 ml/min compared to starting dialysis earlier

Tattersall et al, 1977, CANUSA Study Group 1996, Churchill et al, 1997
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Special requirements of Elderly 
ESRD patients

• Regular screening for co-morbid condition

• Cancer screening (PSA, Pap smear, Mamography, Renal US/CT, 

 X-Ray, Bone density)

• Review of medication (OTC, drug interactions)

• Foot examination

• QoL measurement

• Psychiatric and social intervention if necessary

• Team approach (different specialists, geriatricians)

28



Choice of dialysis modality                 
(HD vs PD)is based on:

 Clinical history

 Patient’s preference

 Functional  capability

 Family and social support

29



Vascular access

 AVF survival rates are poor (less than 10% at one year)

 AVG survival rate: 60-80% one year survival

50-70% two years survival

 Poor wound healing after fistula/graft creation

 Elective vascular access is recommended

 Monitor: high-output cardiac failure 

and steal syndrome

31

Grapsa EJ, et al: Geriatr Nephrol Urol 8: 21-24, 1998.



Hemodialysis-
prevention of intradialytic symptoms:

 Frequent assessment of dry weight

 Avoid rapid ultrafiltration

 Avoid antihypertensive medications prior HD

 Avoid consumption of food during or immediately 

before dialysis

 Recommendation: sequential ultrafiltration

biocompatible membrane

32
Roberts RG, et al: Int Urol Nephrol 35: 415-421, 2003.
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Peritoneal dialysis:

advantages: no need for vasc. access

good control of hypertension
good control of anemia
lower risk of hypotension, ES
independence of hospital
maintains residual renal function

I.P. insulin therapy for diabetics
removal of 2M and MMW substances

concerns:  inadequate family support

“assisted” peritoneal dialysis

 family members

 home-care nurses

 day-care centers

 nursing homes



Conservative menagement

35

Comparison of Kaplan–Meier survival curves by modality (RRT vs conservative kidney 
management) in patients >75 years. The panel on the left depicts the relationships 
in those with low comorbidity and that on the right in those with high comorbidity.

Chadna SM et al, Nephrol Dial Transplant. 2011 May;26(5):1608-14  

http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is gfq630fig2.jpg [Object name is gfq630fig2.jpg]&p=PMC3&id=3084441_gfq630fig2.jpg
http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is gfq630fig2.jpg [Object name is gfq630fig2.jpg]&p=PMC3&id=3084441_gfq630fig2.jpg


Cadaveric transplantation in elderly-
results 

 Comparable graft survival rates
(patients >65 vs patients <65 years)

 Lower patients survival 

 higher rate of infection

 higher rate of cardiac disease

 higher mortality rate 
(when treated for acute rejection)

 lower doses of immunotherapy recommended

37



Cadaveric transplantation in elderly 
ethical dilemma: paucity of cadaver kidney donors!

Use of kidneys from older donors with:

 no past history of renal disease

 normal serum creatinine

 inactive urinary sediment

 renal biopsy in case of doubt

(less of 20% glomeruloslerosis is acceptable)

38
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Emphasis on Advantages of Home 
Dialysis

Integrated approach to new 
patients with ESRD 

Home Dialysis Hospital Dialysis (HD)

Preemptive Tx

Transplantation

APD/CAPD

HOME HD

Assisted PD
(at Home or
Nursing Home)

Including elderly

Conservative
treatment
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Individualization of treatment: All elderly are not the 
same……


