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The Prevalence of Anemia  
in Older Adults Increases With Age  
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Aging and anemia  

· Aging by itself is unlikely to cause anemia  
· Anemia should always be investigated -  may allow 

timely diagnosis of serious illnesses  
· Aging may predispose individuals to anemia  
ƁDecreased hematopoietic reserve   
ƁReduced absorption of essential nutrients  
ƁDecline in GFR and erythropoietin secretion  

· Aging associated with increased concentrations of 
cytokines -  inhibit erythropoiesis  and response to 
growth factors  

· Age may be associated with a relative erythropoietin 
deficiency   

  Nafziger  et al. Am J Hematol  1993;43:172 -176  

 



WHY IS ANEMIA IMPORTANT IN 
THE ELERLY?  
· Associated with  
 
Ɓ Frailty with decreased muscle strength 1,2  
Ɓ Mobility impairment 3  
Ɓ Falls and related fractures 4,5,10  
Ɓ Increased cardiac complications (LVH and 

CHF) 6,7  

Ɓ Depression 8  

Ɓ Cognitive impairment 9  
Ɓ Increased mortality 1  
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Theoretical model 
showing why anemia 
of aging may be self- 
maintained and may  
aggravate the  
manifestations of aging 
Balducci L. JAGS 51(Suppl):S1 
2003  
 



Mortality risk of anemia in the 
elderly  

· Community based study of 
755 people aged > 85 yr  

· Risk of mortality in people 
with anemia over 5 yr:   

  Men: RR=2.29  
 Women: RR=1.6  

· Mortality risk in persons 
with anemia was increased 
two fold  

· Mortality from malignant 
disease or infections was 
higher in persons with 
anemia  

    

Isaks  G.J. et al. JAMA 
1999;281:1714 -1717   
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Anemia and adverse outcomes in 

older adults  

ǒFrailty 

ǒFunctional Loss 

ǒDepression 

ǒIncreased care 

needs 

ǒInstitutional long-

term care 
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SYMTOMS MAY BE ATYPICAL IN 
THE ELDERLY  

·Anorexia, nausea  

·Fatigue  

·Cold intolerance  

·Decreased activity level or endurance  

·Increase in falls  

·Dizziness  

·Increased confusion  

·Headache  

 



Anemia of chronic 
disease/chronic inflammation  

·Possible Causes   
ƁFailure of bone marrow to produce red -blood cells 

due to  
¶Erythropoietin resistance  
¶Cancer (hematologic and solid tumor)  
¶Arthritis  
¶Autoimmune (RA, SLE, vasculitis , sarcoidosis , IBD)  
¶Chronic infections (TB, Osteomyelitis , chronic wounds)  
¶Viral infections inc. HIV  
¶Fungal and parasitic infections  
¶Chronic kidney disease and inflammation  
¶Chronic rejection after solid organ transplantation  
ƁAge-associated alterations in cytokine levels  
¶(IL 6) and proinflammatory  cytokines  
(Trauma, CHF, DM)  

 



Pathophysiological  Mechanisms 
Underlying Anemia of Chronic 
Disease Weiss and Goodnough . NEJM Mar 10, 2005  

·Dysregulation  of Iron Homeostasis  

·Impaired Proliferation of Erythroid  
Progenitor Cells  

·Blunted Erythropoietin Response  

 



 The role of HEPCIDIN in chronic anemia  



Pathophysiological  
Mechanisms 
Underlying Anemia  

of Chronic Disease .   
 
 
Weiss and 
Goodnough . NEJM 
Mar 10, 2005  

 
 
 
 



Factors that aggravate anemia of 
chronic inflammation  

·Bleeding episodes  

·Vitamin deficiencies (e.g., of cobalamin  
and folic acid)  

·Hypersplenism   

·Autoimmune hemolysis   

·Renal dysfunction  

·Radio -  and chemotherapeutic 
interventions  



Cytokine Over Expression 

IL-6, IL-1, TNF-a, IL-2, Hsp70 
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Anemia in Frailty  

· NHANES III -10.2% of community -dwelling adults more 
than 65 years of age were anemic. Guralnik . Blood  104.  (8): 2263 -
2268.2004  

· The incidence of anemia is > 20% in adults > 85 years  
· Low Hb levels, independent of other health conditions, put 

older adults at risk for poor oxygen delivery including 
exhaustion, fatigue, failing muscle strength,  and cognitive 
decline  

· The increased mortality risk is not accounted for by 
underlying disease  

·Womenôs Health and Aging Study- mobility scores 
improved for women as Hb increased from 12 to 14 g/ dL. 
(Hb level of 12 or even 13 g/ dL might not be sufficient for 
identifying women at risk for disability)  

· Prevalence of frailty in the Cardiovascular Health Study 
significantly increased as Hb levels declined   Arch Intern 
Med  165.  (19): 2214 -2220.2005  



Overview of NFkB  and chronic 
inflammation.  

Activation of nuclear 
factor kappa B ( NFkB) 
is the hallmark of 
chronic inflammation 
(p65/p50)  
 
IL-6 ñthe cytokine for 
gerontologists.òcorrelat
es best with anemia in 
several disease states  
 
In frail older adults in 
particular, anemia is 
most closely associated 
with increased IL -6 
 
 
 

C Roy. Clinics in Geriatric Medicine  -  Volume 27, Issue 1 (February 2011)     



 
 
 Serum Interleukin - 6 and Hemoglobin as 
Physiological Correlates in the Geriatric 
Syndrome of Frailty S. Leng  et al. JAGS Aug 2002   
 

ÅFrailty determined by weight 
loss, fatigue, low levels of 
physical activity, grip strength 
and walking speed  
 
ÅFrail subjects have evidence 
of inflammation and lower Hb 
(12.1 vs  13.9)and Hct  levels  
 
ÅFrail group had more diseases  
 (4.3 vs  2.6)  
 
ÅIL-6 and other 
proinflammatory  cytokines 
inhibit hematopoiesis  
 
 



Diagnostic Criteria of ACI  

 
ÅLow reticulocyte  count  
 
ÅNormocytic , normochromic  anemia   
 with normal or elevated iron stores  
 
ÅElevated sedimentation rate  
 
ÅElevated C - reactive protein  
 
ÅElevated Interleukin -6 
 
ÅEPO level is not helpful  
 

 
 

 
 



Algorithm for the Differential Diagnosis among Iron - Deficiency 
Anemia, Anemia of Chronic Disease, and Anemia of Chronic Disease 

with Iron Deficiency .  Weiss and Goodnough . NEJM Mar 10, 2005  



Differentiating Iron - Deficiency Anemia From 
Anemia of Chronic Disease on the Basis of 
Lab Values  

 

  

Blood Test ACI IDA ACI + IDA 

Iron ® ® ® 

TIBC ® ¬ LN or ®¬ 

% Transferrin 

saturation  

® or N ® ® 

Ferritin ¬ or N ® ® or N 

Soluble 

transferrin 

receptor 

N ¬ ¬ or N 

ACI: anemia of chronic inflammation ; IDA: iron -deficiency anemia; N: normal; LN: 
low normal; TIBC: total iron -binding capacity.  
Adapted from Weiss  
 



The predictive use of low ferritin  in older 
persons with anemia, with and without 
inflammation; Leiden 85 - plus study JAGS Aug 2010  

N=512 85 yr olds  
34.8% male  
 
The prevalence of 
anemia was 23.8%  
 
Low ferritin  associated 
with OR 2.2 for 
anemia  
 
Low ferritin  and high 
CRP associated with 
7x risk of anemia  
 
 
 
 



EPO response in the 
institutionalized elderly with 
anemia Drinka  et al. JAGS Mar 2004  

ÅBlunted response 
documented in cancer and RA  
ÅEvidence for response to EPO 
with advanced age varies  
 
 

 



Screening for Hypthyroidism  in 
older hospitalized patients with 
anemia G. Vitlae  et al. JAGS Sept 2010  

Å0.5% to 5% prevalence 
for overt hypothyroidism  
Å5% to 20% for subclinical 
hypothyroidism in women 
aged 60 to 65 and older  
ÅN=316 inpatients (IM and 
Ger wards)  
Å155 (49%) had anemia, 
mean Hb 10.7g/ dL 

Å20% with anemia had hypothyroidism vs.  
Å9% without anemia had hypothyroidism  
ÅHb levels improved with treatment of hypothyroidism  


