
Giovambattista Desideri

UO Geriatria e Lungodegenza  

Dipartimento MESVA 

Università degli Studi di L’Aquila

Le anemie nell’anziano



Le anemie nel paziente anziano

1. Quanto è frequente?



The Prevalence of Anemia and Moderate-Severe Anemia in the 
US Population (NHANES 2003-2012)

Le CHH. PLoS ONE 2016; 11(11): e0166635. doi:10.1371/journal.pone.0166635

Anemia is a growing problem because of the 
increased prevalence of anemia (4.0% to 7.1%) and 
moderate-severe anemia (1.0% to 1.9%), which nearly 
doubled from 2003-2004 to 2011-2012. 



Tettamanti M et al. Haematologica 2010;95(11):1849-1856.

Prevalence, incidence and types of mild anemia in the elderly:
the “Health and Anemia” population-based study



Prevalence of anemia in hospitalized patients

Zaninetti C et al. Eur J Intern Med. 2018 May;51:11-17.

58.4%



Distribution of the prevalence of anemia by level in the elderly:
the “Health and Anemia” population-based study

Tettamanti M et al. Haematologica 2010;95(11):1849-1856.

Mild anemia, Hb 10.0–11.9 g/dL in 
females and Hb 10.0–12.9 g/dL in males; 

Moderate anemia, Hb 8.0–9.9 g/dL; 
 Severe anemia, Hb< 8.0 g/dL.

Blanc B et al. World Health Organization; 1968.



1. Quanto è frequente?

1.1 Molto, quindi…. pensiamoci!
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A Prospective Study of Anemia Status, Hemoglobin Concentration, 
and Mortality in an Elderly Cohort - The Cardiovascular Health Study

Zakai NA et al. Arch Intern Med. 2005;165(19):2214-2220. 

Kaplan-Meier curve of survival over 11.2 years by 
anemia status (based on World Health Organization 
criteria) (P<.001).



A Prospective Study of Anemia Status, Hemoglobin Concentration, 
and Mortality in an Elderly Cohort - The Cardiovascular Health Study

Zakai NA et al. Arch Intern Med. 2005;165(19):2214-2220. 

Unadjusted mortality over 11.2 years by hemoglobin
quintiles (P values for trend across quintiles are <.001, 
<.001, and .002, respectively).



Relationship between hemoglobin (Hb) concentration and 5-year 
all-cause mortality in community-dwelling, disabled older women

Chaves PH et al. J Am Geriatr Soc. 2004; 52:1811–1816.



Carson JL et al. Lancet. 1996; 348:1055–1060.

Effect of anaemia and cardiovascular disease on surgical
mortality and morbidity

Adjusted Odds Ratio for Mortality in 
Patients Undergoing Surgery



Anemia in Old Age Is Associated With 
Increased Hospitalization

Penninx BW et al. J Gerontol A Biol Sci Med Sci2006;61:474–9.



ANAEMIA

Tissue 
hypoxia

Peripheral 
vasodilation

 Blood 
pressure

 Sympathetic 
activity

 Renal blood 
flow

 Renin-angiotensin 
aldosterone  ADH

Salt & Fluid 
retention

 Plasma volume

Oedema

 LV
diameter

LV remodelling 
Apoptosis   Necrosis

Worsening

HF

Vicious circle of Anemia and HF
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Anand IS et al. J Am Coll Cardiol 2008;52:501–11



Difference in event-free survival rates between iron-deficient and 
non–iron-deficient patients with HF with or without anemia

Klip IT et al. Am Heart J 2013;165:575-582

<12 g/dL in women
<13 g/dL in men



ID commonly occurs even 

without anaemia in HF

➢ ID (with or without anaemia) is 

present in 50% of HF patients

Iron deficiency definition used:

− Serum ferritin <100 µg/L or 

− Serum ferritin <299 µg/L if TSAT <20%

Iron deficiency and/or anemia stratified by NYHA functional class.
Prevalence of ID and/or anemia per NYHA functional class.

Klip IT et al. Am Heart J 2013;165:575-582
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Swedberg K et al. N Engl J Med 2013;368:1210-9.

Treatment of Anemia with Darbepoetin
Alfa in Systolic Heart Failure – RED HF study

Monthly Hemoglobin Levels through 60 Months
According to Study Group



1. Rines AK and Ardehali H. J Mol Cell Cardiol. 2013; 55: 50–57

2. Cartier LJ et al. J Biol Chem. 1986 ;261:13827-32

3. Oexle H et al. Biochim Biophys Acta. 1999 ;1413:99-107
Brown DA et al. Nat Rev Cardiol. 2017 April ; 14(4): 238–250.

The numbers of the 
heart:

 100.800 beats/day

 5-6 kg ATP/day

 mitochondria: 
40% cell volume





Relationship between the baseline levels of Hct and the 
cumulative incidence of ESRD

Iseki K et al. Kidney International (2007) 72, S4–S9



Kaplan-Meier survival function of time to dementia
diagnosis by baseline anemia

Hong CH et al. Neurology 2013;81:528–533



Cahves PH et al. J Gerontol A Biol Sci Med Sci. 2005 Jun;60(6):729-35.

Cross-sectional relationship between Hb concentration and prevalent
frailty status,  Women’s Health and Aging Studies I and II, 1992–1996.



3. A cosa è dovuta?
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Types of anemia and mild anemia in the elderly population

Tettamanti M et al. Haematologica 2010;95(11):1849-1856.



Normal Iron Homeostasis in Humans

Plasma levels of iron are 
closely regulated to 
ensure a daily supply of 
approximately 20 mg to 
the bone marrow for 
incorporation into
hemoglobin in erythroid
precursors and mature 
red cells

Pietrangelo A et al. N Engl J Med 2004;350:2383-97.



Causes of iron deficiency anemia

Zeller MP et al. CMAJ March 13, 2017 189 (10) E409; DOI: https://doi.org/10.1503/cmaj.160153



Fawzty AM et al. Expert Opinion on Drug Safety, DOI: 10.1080/14740338.2019.1578344

Outcome Dabigatran
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Rivaroxaban
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Edoxaban
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Intracranial bleeding     

Major bleeding  ➔ ➔  

GI bleeding ➔   ➔ 

Diagram summarising
the NOACs RCT findings



Oral anticoagulation among atrial fibrillation patients with 
anaemia: an observational cohort study

Bonde AN et al. European Heart Journal (2019) 0, 1–9 

Mild anemia (MA): Hb 6.83–7.45 mmol/L 
for women and Hb 6.83–8.03 mmol/L for
men)
Moderate/severe anemia (MSA): Hb <6.83 
mmol/L.

MSA 14%   MA 20%

To covert mmol to mg: X 1/0.6206



Vitamin B12 and folate metabolism and function. 

Green R et al. Nat Rev Dis Primers. 2017 Jun 29;3:17040



The relationship between distribution of mean corpuscular volume 
(MCV), anisocytosis and red blood cell distribution width (RDW). 

Danete E et al. J Thorac Dis 2015;7(10):E402-E411 



Erythropoiesis: 
A homeostatic system



Update on Anemia in ESRD 
and Earlier Stages of CKD:

El-Achkaar TM et al. Kidney Intern (2005), pp. 1483–1488

K/DOQI



DeLoughery TG. N Engl J Med 2014;371:1324-31.

Michels K et al. PLoS Pathog. 2015 Aug; 11(8): e1004998

Anemia of chronic disease

Ganz T. Physiol Rev 93: 1721–1741, 2013



Unexplained Anemia Predominates Despite an Intensive Evaluation in a 
Racially Diverse Cohort of Older Adults From a Referral Anemia Clinic

Artz As et al. J Gerontol A Biol Sci Med Sci. 2011 Aug;66(8):925-32.

Unexplained anemia of the elderly
(UAE) is a real entity characterized by a 
hypoproliferative normocytic anemia 
that is not due to 
 nutritional deficiency, 
 CKD or 
 inflammatory disease; and in which
 the erythropoietin response to 

anemia appears to be blunted. 



The origins of age-related proinflammatory state

Ferrucci L et al. Blood, 2005 105: 2294-2299



Serum erythropoietin (EPO) levels by hemoglobin concentration among iron
deficiency anemia, unexplained anemia in the elderly, and myelodysplastic

syndromes and acute myeloid leukemia. 

Ferrucci L et al. Blood, 2005 105: 2294-2299



Association of Testosterone Levels With Anemia in 
Older Men: A Controlled Clinical Trial

JAMA Intern Med. 2017 April 01; 177(4): 480–490.

788 elderly
Testosterone  <275 ng/dL.

16% with anemia
 6.3%  myelodysplasia, 
 33.3% iron deficiency, 
 2.4% B12 deficiency
 7.9% chronic inflammation or 

disease
 49.2% unexplained anemia. 



Diagnostic Blood Loss From Phlebotomy and Hospital-
Acquired Anemia During Acute Myocardial Infarction

Salisbury AC et al. Arch Intern Med. 2011 Oct 10;171(18):1646-53

Moderate to severe HAA developed in 20% 
of patients.

The mean phlebotomy volume was higher
in patients with HAA (173.8+139.3 mL vs 
those without HAA (83.5+52.0mL; P.001).

For every 50 mL of blood drawn, the risk of 
moderate to severe HAA increased by18%,



Twelve-month mortality among patients with mild Hospital-Acquired
Anemia (HAA), moderate-severe HAA, and chronic anemia and AMI.

Salisbury AC et al. Circ Cardiovasc Qual Outcomes. 2010;3:337-346



4. Come gestirla?
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Evaluation and Management 
of Anemia in the Elderly

Goodnought LT e al. Am J Hematol. 2014 
January ; 89(1): 88–96 (modified)

Iron deficiency
CKD



4. Come gestirla?

4.1 Terapia mirata e…. follow-up!
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➢ E’ frequente
 …pensiamoci

➢ E’ sempre clinicamente rilevante
 …non trascuriamola

➢ Riconosce cause diverse
 …interpretiamola

➢ Terapia mirata e
 ...non perdiamoli di vista
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