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WHO: Hemoglobin concentrations for the diagnosis of 
anemia and assessment of severity 

• The concentration of Hb that defines the presence of anemia 
in the elderly would be: 
 <13 g/dl in men  

 <12 g/dl in women 

 



Mild Anemia: Men (Hb=10 – 12.9), Women (Hb=10 – 11.9) 

8.700 individuals 
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Prevalence of Anemia 

• Third US National Health and Nutrition Examination 
Survey(NHANES III, Phases 1 and 2, 1988–1994; 26,372 
individuals), the prevalence of anemia in individuals: 
 ≥65 years: 10.6%   

 65 – 74 years: 8% 

 75–84 years: 13% 

 >85 years: 23%   

 higher among men 

• EMPIRE Study-Portugal (1617 individuals):  
 >65years, men (22.2%), women (19.9%)  

 65–79 years: 17.3% 

 ≥80 years: 31.4%  



National Health and Nutrition Examination 
Survey (NHANES III) 



• Anemia resulting from Nutrient Deficiency 
 Iron Deficiency 

 B12 Deficiency 

 Folate Deficiency 

• Anemia of Chronic Inflammation (ACI) 
 Low serum iron with normal or increased iron stores 

• Anemia due to Renal Insufficiency 
 GFR < 30ml/min 

• Unexplained Anemia 

 



Differential diagnosis between Iron deficiency 
Anemia and Anemia of Chronic Disease 

Parameters Iron Deficiency 
Anemia 

Anemia of 
Chronic Disease 

Iron Deficiency 
Anemia and 

Chronic Disease 

Serum Iron ↓↓ ↓↓ ↓↓↓ 

Ferritin  ↓↓ ↑ N 

Transferrin                            
(Total Iron Binding Capacity) 

↑↑ ↓ ↓, N, ↑ 

Transferrin saturation (%) ↓↓ ↓ ↓↓ 

Soluble TFR ↑↑ N ↑ 

 



Distribution of types of anemia in persons > 65 years 

ACI: Anemia of chronic inflammation 
UA: Unexplained anemia 



Σιδηροπενική Αναιμία 



Αναιμία από έλλειψη Β12, folate  
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Anemia of Chronic 
Inflammation  

• Low serum iron 
• Normal iron stores 

 
 
 
 

 
 
 

Anemia of Chronic 
Inflammation  

• More Arthritis 
• More Diabetes (DM) 
• More Insulin-treated 

DM 
• More CHF 
• More Stroke 
• Increased CRP 

 
 
 



Is aging an inflammatory process? 

Anemia of Chronic 
Inflammation 

Patients with  
Malignant Neoplasms 

Patients with 
Autoimmune Diseases 

Patients with            
Chronic Infections 

Inflammation due to 
the Aging process 



Young healthy donors: 
Median age 25 years 

Elderly healthy donors: 
Median age 80 years 
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Unexplained Anemia 

• 10% - 30% of individuals > 65 years with anemia 

• The percentage depends on the robustness of diagnostic 
methodology 

• Most individuals present with mild anemia 

• Hb < 11.0gr/dl in approximately 10% 

• Hb < 10.0gr/dl in approximately 1.5% 

• Multifactorial origin 

• Myelodysplastic syndromes? 

 









Pathogenesis of Unexplained Anemia of the Elderly 

Malnutrition 
Decreased protein intake 



Clonal Hematopoiesis of Indeterminate Potential (CHIP) 



DNMT3A is frequently mutated in CHIP 





Clonal Hematopoiesis of Indeterminate Potential (CHIP) 







Diagnostic approach 



Anemia: Risk for all-cause mortality 



Treatment 

• Treatment of the underlying disorder 

• Patients in need for transfusion rarely have unexplained 
anemia 

• Treatment with ESA (erythropoietin stimulating agents) 

1. Patients with renal failure 

2. Patients without renal failure? 
 Only in the context of a clinical trial 

 Therapeutic target: Hb≈10gr/dl 





Studies of Epo for the treatment of chemotherapy 
induced anemia with a detrimental effect on survival 

of cancer patients  



Anemia in elderly 

• Chronic inflammation 

• Malnutrition: reduced protein intake 

• Sex hormone deficiency   

• Treat the underlying disorder not the hemoglobin  


