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CKD,  a geriatric disease (Barrett Bowling C et al. J Gerontol A Biol Sci Med 

Sci. 2012; 67: 1379 )



…and not a normal age-related event (Barrett Bowling C et al. J 

Gerontol A Biol Sci Med Sci. 2012; 67: 1379 )



The GFR-Anemia relationship (Isakow E et al. Annals of Clinical & 

Laboratory Science 2014;  44: 419) 



Prevalence of anemia by CKD stage (Stauffer ME et al. LOS ONE | 

January 2014 | Volume 9 | Issue 1 | e84943) 









Renal function and energy intake in people>50 y (Luiss D et 

al. Br J Nutr 2014; 111: 2184)



Renal function and energy intake in people>50 y 
(Luiss D et al. Br J Nutr 2014; 111: 2184)



The link between CKD and 
malnutrition

• Retention of anorexigenic mediators

• Chronic inflammation

• Suppressed parasympathetic activity

• Uncharacterised uraemic toxicity

• Uraemic gastritis

• Slow digestion



CKD and its complications as a function of age: the variant
behaviour of hypoalbuminemia (Barrett Bowling C et al. Clin J Am Soc Nephrol

2011; 6: 2822)



CKD and its complications as a function of age: the variant
behaviour of hypoalbuminemia (Ahn SY et al. PLOS ONE 

1 December 2013 | Volume 8 | Issue 12 | e84467) 



PTH: the strongest correlate of anemia



PTH and anemia in CKD: a marker of tubular
dysfunction or a direct erythrosuppressor? (Russo D et al. J

Nephrol 2015; 28:701)
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PTH and anemia in CKD: an effect of increased
PTH or decreased vitamin D?
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Risposta all’EPO: potenziale ruolo del PTH (Sudhaker

Rao D et al. New Engl J Med 1993; 328: 175)



PTH e risposta all’EPO
(Sudhaker Rao D et al. New Engl J Med 1993; 328: 175)



L’equivalente istomorfometrico della risposta all’EPO 
(Sudhaker Rao D et al. New Engl J Med 1993; 328: 175)



Hyperfosphatemia and anemia: a causal or 
collateral link? (Tran L et al. Nephrol Dial Transplant 2015;  0: 1)



Hyperfosphatemia and anemia: a causal or 
collateral link? (Tran L et al. Nephrol Dial Transplant 2015;  0: 1–10 )



Putative mechanisms of P
erythrotoxicity

• Higher polyamines production> myelotoxicity (KovesdyCP et al. Transplantation 2011; 
91: 875–882)

• High [P]> vascular calcification within the renal arteries> 
erythropoietin deficiency and anemia (Kuroo M. Clin Calcium 2014; 24: 1785–1792)

• High [P]> decreased vitamin D synthesis> hypocalcemia> 
elevated PTH , which directly inhibits erythropoiesis, induce 
hemolysis and cause bone marrow fibrosis in CKD [Bogin E et al. J Clin
Invest 1982; 69: 1017–1025; Meytes D et al. J Clin Invest 1981; 67: 1263–1269)

•
High [P]>  increased [FGF-23]> suppression of klotho (Krajisnik T et al 

Kidney Int 2010; 78: 1024–1032 ). In murine models, low klotho levels are 
associated with poor outcomes including early senescence, 
cell toxicity, premature aging and vascular calcifications.



The putative role of FGF-23 (Diniz H et al. Nefrologia 2013;33:835-44 

)



Phosphate overload directly induces systemic inflammation and 
malnutrition as well as vascular calcification in uremia

(Yamada S et al.
Am J Physiology - Renal Physiology 2014; 306: F1418)

Content of the animal diets

Group Ca2+, % Pi, %Protein Lactose Adenin Lantanium Carbonate, %

CNT 1.0 1.2 19% (grain based) 0 0 0
CKD-LP 1.0 0.3 19% (casein based) 20 0.3                     0
CKD-MP 1.0 0.6 19% (casein based) 20 0.3                      0
CKD-HP 1.0 0.9 19% (casein based) 20 0.3 0
CKD-EP 1.0 1.2 19% (casein based) 20 0.3                      0
CKD-LaC 1.0 1.2 19% (casein based) 20 0.3                      6

On day 1, rats were randomly subdivided into the following six 
groups, and each group was fed one of the specific diets for 8 wk (until day 
56): control rats (CNT group; 1.2% Pi, n = 10), CKD rats fed a low-Pi diet (CKD-
LP group; 0.3% Pi, n = 10), CKD rats fed a moderate-Pi diet (CKD-MP group; 
0.6% Pi, n = 10), CKD rats fed a high-Pi diet (CKD-HP group; 0.9% Pi, n = 12), 
CKD rats fed an extremely high-Pi diet (CKD-EP group; 1.2% Pi, n = 14), and 
CKD rats fed an extremely high-Pi diet and 6% lanthanum carbonate (CKD-LaC
group; 1.2% Pi, n = 10). Diets in the CKD groups contained 0.3% adenine.



Correlations between serum Pi and components of malnutrition-inflammation-atherosclerosis 

(MIA) syndrome. 

Shunsuke Yamada et al. Am J Physiol Renal Physiol 

2014;306:F1418-F1428

©2014 by American Physiological Society



Effects of dietary Pi loading on nutritional status and systemic inflammation and oxidative 

stress markers. 

Shunsuke Yamada et al. Am J Physiol Renal Physiol 

2014;306:F1418-F1428

©2014 by American Physiological Society



The frailty-eGFR-Hb prognostic interaction (Lattanzo F et al. J

Gerontol: MEDICAL SCIENCES, 2015, 1–8 )



We refer to a largely concealed disease (Tuot DS et al. Clin

J Am Soc Nephrol 2011; 6: 838)



Only a minority of CKD patients is aware of being a 
CKD patient (Tuot DS et al. Clin J Am Soc Nephrol 2011; 6: 838)



Prevalence of concealed renal failure
in Italian studies

GFR estimated by MDRD equation

GFR estimated
by Cockcroft-

Gault equation



Gruppo Italiano di Farmacovigilanza nell’Anziano
Surveys 1993-1998 (COPD, N=570)
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Correlates of concealed and overt renal failure in an 

elderly population Antonelli Incalzi R et al. Chest 2010; 137: 831



Even in tertiary nephrological clinics there is considerable inertia vs 
Iron and ESA prescription (Minutolo R et al. Nephrol Dial Transplant 2013; 28: 3035) 







ASSESSING NEPHROLOGICAL COMPETENCE AMONG GERIATRICIANS: A 
PROOF OF CONCEPT INTERNET SURVEY. (ANTONELLI INCALZI R ET AL. PLoS One. 2015 

Nov 3;10(11):e0141388)

Table 1. The Nephrological Questionnaire for Geriatricians. 

1)
Do you systematically assess GFR?  71.5%

2)

In the event of a confirmatory answer to question 1:

Through the creatinine clearance: 8%
Through 
MDRD:  
45.5%

Through Cockroft-Gault: 65%

3)

Do you routinely check the following parameters? 

Urine[
Na]:  
25%  

Urine[N]: 19% 
Urine[P
]: 16% 

Serum OH—Vitamin D: 30%

4)
Do you routinely perform 24 hour urine collection?   69%

5)

At which CKD stage do you refer your patient to the nephrologist? 

CKD 
2 :
5.4%

CKD 3a : 16.2%

CKD 
3b:
34.7
%

CKD 4:
32.9%

CKD 5: 10.8%

6) Do you think that EPO supplementation is useful to your patients?  90.3%

7)
Do you usually prescribe D vitamin to your patients?  78.8%

8)

In the event of a confirmatory answer to question 7, which kind of D vitamin form do you prescribe?

Cholecalci
ferol:
61.4%

25(OH)D3 calcidiol: 24.1% Calcitrio
l: 23.1%

Other: 1.4%

9) Do you usually check the albumin to creatinine ratio on spot urine sample?  12%

10) Do you usually order renal US scan?  74.4%

11) Do you use a standardized protocol to prevent the contrast induced nephropathy?  31%

12)

How do you rate your adherence to nephrological guidelines (from 1, the lowest, up to 5, the highest)?

1.
3.
1
%

2.
12%

3. 67.4%

4.
26
.4
%

5.  1.2%



Anemia, malnutrizione e insufficienza renale 
nell’anziano: conclusioni

• Relazioni complesse fra i tre termini

• Molteplici carenze alimentari potenzialmente 
implicate nella genesi dell’anemia

• Interazioni tra metabolismo fosfocalcico ed 
eritropoiesi

• Indispensabile una reale VMD e una terapia 
“comprehensive”


