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AginG andanemia

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
Decreased hematopoletic reserve
Reduced absorption of essential nutrients
Decline 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 etal. AmJ Hematol 1993;43:172 -176
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DISEASE

l WASTING
— CYTOKINES ™ FUNCTIONAL
l DEPENDANCE
ANEMIA a
l Theoretical model
showing why anemia
INCREASED of aging may be self-
— SUSCEPTIBILITY maintained and may
TO DISEASE aggravate the

manifestations of aging

Balducci L. JAGS 51(Suppl):S51
2003
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Community based study of g
755 people aged > 85 yr -
Risk of mortality in people = Men
with anemia over 5 yr:
Men: RR=2.29 N
Women: RR=1.6 T it Coheteaiin, foron: - |
Mortality risk in persons -
with anemia was increased 4.0
two fold e |
Mortality from malignant s 1 | |
disease or infections was 210 b | ‘
higher in persons with z R
anemia =05
Womer
Isaks G.J. et al. JAMA —-—

1999 1 281 1714 -1717 6.5Her:1§glogii Cosr.w(c):en?r;ion?.?nmslfL 100



Amzinzia a0 adverse ortcomes in
oliZer acdylts

ANEMIA

.

Decreased Exercise

Tolerance
O Frailty
0 Functional Lo
Decreased 0 Depression
Cardiovascular \I\/Avusgle ncreased care
Fitness CEillng eeds
O Institutional lon
term care
Falls Decreased
Instability Immobility

Robinson B. J Am Geriatr Soc. 2003:51:514-S17.



Anorexia, hausea

Fatigue

Cold intolerance

Decreased activity level or endurance
ncrease In falls

DIZZINEess

ncreased confusion

Headache
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el ELDERKY



Possible Causes
Failure of bone marrow to produce red -blood cells
due to
il Erythropoietin  resistance
il Cancer (hematologic and solid tumor)
1 Arthritis
{ Autoimmune (RA, SLE, vasculitis , sarcoidosis , IBD)
1 Chronic infections (TB,  Osteomyelitis , chronic wounds)
1 Viral infections inc. HIV
i Fungal and parasitic infections
{/ Chronic kidney disease and inflammation
il Chronic rejection after solid organ transplantation
Age - associated alterations in cytokine levels
1 (IL 6) and proinflammatory  cytokines
(Trauma, CHF, DM)

AmEnai1alonhochronic

disease/ chmmniaimfammation



Dysregulation of Iron Homeostasis

mpaired Proliferation of Erythroid
Progenitor Cells

Blunted Erythropoietin Response

Pathopkysiolazgical Methanisins
Unizeviyarg inami@haihChronic
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The role of HEPCIDIN In chronic anemia

Infismmation Regulation of Dietary iron {Fe}
o Iron Metabolism 1 (Fe)

Duodenal absorption
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RBC precursor
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Mechanisms
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of Chronic Disease

Weiss and
Goodnough . NEJM
Mar 10, 2005



Bleeding episodes

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

Hypersplenism

Autoimmune hemolysis

Renal dysfunction
Radio - and chemotherapeutic
Interventions

ractors ahalvaggravate anemia of
cnronicfiatlanmmmation



Cytokine Over Expression
IL-6, IL-1, TNF-a, IL-2, Hsp70
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NHANES Il -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

Womenos Healt h an-dmobilgyiscolgs St udy
Improved for women as Hb increased from 12 to 14 g/ dL.
(Hb level of 12 oreven 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
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Activation of nuclear

factor kappa B ( NFkB)
Is the hallmark of

IL-10 A _

SIRT1/6 chronic inflammation

FOXO3 (p65/p50)
Androgens

v IL-6 At he cytoki
& ARa gerontol ogi st s.
L8 1cAM MCP1 es best with anemia in

IL-6 )
several disease states

v v
k.nh&ni‘c\’ In frail older adults in
Inflammation

Aging/Frailty | particular, anemia is
Neutrophils Monocytes  Phenotype | most closely associated

with increased IL -6

OvaEreiew of NFYB amdccloomic
mEamamation.

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



Hemaglebin (ghdl){log transformed)

Inverse Correlation of Serum IL-6 and Hemoglobin in
Frail but not in Non-frail subjects
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AIL-6 and other
proinflammatory  cytokines
inhibit hematopoiesis




A.ow reticulocyte count

ANormocytic , normochromic  anemia
with normal or elevated iron stores

K levated sedimentation rate
Alevated C -reactive protein
Klevated Interleukin -6

AEPO level is not helpful
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Biochemical or clinical ?‘
evidence of inflammation =
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5 Transferrin saturation
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—» Rule out other causes of anemia
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Blood Test ACI IDA ACI + IDA
Iron ® ® ®
TIBC ® = LN or ® =
% Transferrin ®or N ® ®
saturation
Ferritin - 0or N ® ®or N
Soluble N - -orN
transferrin
receptor

Difféeentiatingtinon Iron-DeficiencycdAnémiaEnamFrom
Amnemia of €hfOnicbiseases aa the Basisief Basis of
LalhVahiese s

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



Men Women

N N=512 85 yr olds
o - T 34.8% male
130 «
The prevalence of
anemia was 23.8%

10 -

Mean hemoglobin (giL)
Mean hemoglobin (g/L)
L)

8

Low ferritin associated
LT e with OR 2.2 for
R Y@  anemia

Low ferritin and high
CRP associated with
7x risk of anemia

Thapredictivee osevof low farritin inaidder
g2rsony wiic arremiaswithi@and without
mBammatioapdeiden 85-plusstiydy sassmogmoio
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K.5% to 5% prevalence
for overt hypothyroidism
5% to 20% for subclinical
hypothyroidism in women
aged 60 to 65 and older
MN=316 inpatients (IM and
Ger wards)

A55 (49%) had anemia,
mean Hb 10.7g/ dL

£0% with anemia had hypothyroidism vs.
9% without anemia had hypothyroidism
Adb levels improved with treatment of hypothyroidism

creEp Mo fto i), i A

older hospitalized patients with

eIl S0 G vitae etal JAGS Sept 2010



