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Le anemie nel paziente anziano

1. Quanto e frequente?



The Prevalence of Anemia and Moderate-Severe Anemia in the
US Population (NHANES 2003-2012)
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- 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
20 doubled from 2003-2004 to 2011-2012.
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Prevalence, incidence and types of mild anemia in the elderly:
the “Health and Anemia” population-based study
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Prevalence of anemia in hospitalized patients

Age group Total population
years
n Anemia prevalence, % 95% CI
Any 856 58.4 55.0 to 61.7
< 65 173 48.0 40.3 to 55.7
= 65 683 61.0 57.3 to 64.7
65-69 60 55.0 41.6 to 67.9 58.4%
70-74 103 65.0 55.0 to 74.2
75-79 137 53.3 44.6 to 61.8
80-84 171 62.6 54.9 to 69.8
= 85 212 64.6 57.8 to 71.0
Age group Male Female
years
n Anemia prevalence, % 95% CI n Anemia prevalence, % 95% CI
_Any 439 57.9 53.1 to 62.5 417 59.0 54.1 to 63.7
(<65 102 441 34310543 71 53.5 41.3 t0 65.4 |
[ =65 337 62.0 56.7 to 67.2 346 60.1 54.7 to 65.3 |
65-69 37 54.0 39.9 to 70.5 23 56.5 34.5 to 76.8
70-74 54 70.4 56.4 to 82.0 49 59.2 44.2 to 73.0
75-79 74 54.0 42.1 to 65.7 63 52.4 39.4 to 65.1
80-84 83 67.5 56.3 to 77.3 88 57.9 46.9 to 68.4
=85 89 61.8 50.9 to 71.9 123 66.7 57.6 to 74.9

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



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

oC <> Mild anemia, Hb 10.0-11.9 g/dL in

45 females and Hb 10.0-12.9 g/dL in males;

A0 ~_ <> Moderate anemia, Hb 8.0-9.9 g/dL;

35 ’ ~e <> Severe anemia, Hb< 8.0 g/dL.
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Le anemie nel paziente anziano

1. Quanto e frequente?
1.1 Molto, quindi.... pensiamoci!



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

Cumulative Survival
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A Prospective Study of Anemia Status, Hemoglobin Concentration,
and Mortality in an Elderly Cohort - The Cardiovascular Health Study
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quintiles (P values for trend across quintiles are <.001,
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Zakai NA et al. Arch Intern Med. 2005;165(19):2214-2220.



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

Effect of anaemia and cardiovascular disease on surgical
mortality and morbidity
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Carson JL et al. Lancet. 1996; 348:1055-1060.



Anemia in Old Age |s Associated With
Increased Hospitalization

BRR Adjusted* risk of hospitalization (p-trend=.004)

hb21g/dL  hb0-0.9g/d hb0.1-1g/dL hb1.1-2g/dL  hb2.1-3g/dL  hb:>3 g/dL
below anemia cut-off above anemia cut-off
Penninx BW et al. J Gerontol A Biol Sci Med Sci2006;61:474-9.




Vicious circle of Anemia and HF

ANAEMIA

Worsening Tissue
HF hypoxia

LV remodelling { Peripheral
Apoptosis Necrosis = vasodilation

T LV v { Blood
diameter ‘ pressure

T Plasma volume T Sympathetic
Oedema activity

Salt & Fluid J Renal blood
retention flow

T Renin-angiotensin
aldosterone ADH

Anand IS et al. ] 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

<12 g/dL in women
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Frequency (%)

100 -

80

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

NYHA | NYHA Il
(n=121) (n=577)

=35%

NYHA Il NYHA IV
(n=712) (n = 96)

I No iron deficiency / no anemia
[ Iron deficiency / no anemia

[ No iron deficiency / anemia
I Iron deficiency / anemia

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 pg/L or
- Serum ferritin <299 pg/L if TSAT <20%
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Treatment of Anemia with Darbepoetin
Alfa in Systolic Heart Failure — RED HF study
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Swedberg K et al. N Engl ) Med 2013;368:1210-9.



As a vigorously metabolically active tissue, the heart is a primary tissue target of iron delivery’
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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

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



Recommendations

It is recommended that all patients with HF be
periodically screened for anaemia and iron defi-
ciency with a full blood count, serum ferritin

concentration, and TSAT.

Intravenous iron supplementation with ferric
carboxymaltose should be considered in symp-
tomatic patients with LVEF <45% and iron defi-
ciency, defined as serum ferritin <100 ng/mL or
serum ferritin 100—299 ng/mL with TSAT
<20%, to alleviate HF symptoms, improve exer-
cise capacity and QO L7207 724

Intravenous iron supplementation with ferric
carboxymaltose should be considered in symp-
tomatic HF patients recently hospitalized for HF
and with LVEF <50% and iron deficiency, defined
as serum ferritin <100 ng/mL or serum ferritin
100—299 ng/mL with TSAT <20%, to reduce

the risk of HF hospitalization.”"*

Class® Level® @ESC ESC GUIDELINES

European Heart Journal (2021) 42, 35993726

European Society doi:10.1093/eurheartj/ehab368
of Cardiology

2021 ESC Guidelines for the diagnosis and
C treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

lla

Typical heart Enlarged heart

lla

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED



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

Hematocrit vs ESRD incidence

0.015 0.015
Men Women
100 eGFR vs anemia prevalence
@)
o 80
o Men: Ht<40%
w 0.010 0.010 < 60l Women: Ht<32% (<50 years)
© < Ht<35% (=50 years)
(0] €
£ € 40l
S <
S
(]
= 201 Women
(O]
=
- 0 " s L ' ! ———
g 0.005 r 0.005 <15  15-29 30-44 45-59 60-74 75-89 90—
E eGFR (ml/min/1.73 m2), 1.0xMDRD
>
@)
0 0
Hematocrit (%) 25.0-39.9 40.0-44.9 45.0-49.9 50.0< 20.0-34.9 35.0-39.9 40.0-44.9 45.0<
Number of subjects 1799 14 273 18 739 2 369 3295 18 653 12 113 542
Number of ESRD 24 61 66 20 21 40 35 2

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



Kaplan-Meier survival function of time to dementia
diagnosis by baseline anemia
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Cross-sectional relationship between Hb concentration and prevalent
frailty status, Women’s Health and Aging Studies | and I, 1992-1996.
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Le anemie nel paziente anziano

3. A cosa e dovuta?



Types of anemia and mild anemia in the elderly population

Anemic elderly Mildly anemic elderly

% % %

Thalassemia trait 71 144 67 154
Thalassemia 11.2 12.0
Thalassemia + low B or folate 3.2 34
Vitamin Bu or folate deficiency 30 10.1 44 10.1
Low vitamin Brz and MCV higher than 95 fL 3.9 42
Low folate and MCV higher than 95 fL 42 41
Low vitamin Br + low folate and MCV higher than 95 fL 2.0 1.8
Iron deficiency anemia (IDA) 79 16.0 o4 124
IDA 9.5 7.1
IDA + low vitamin Br and/or folate 6.5 5.3
Anemia of chronic disease (ACD) 86 174 80 184
ACD 8.1 9.0
ACD + low vitamin Be: or folate 3.7 41
ACD + IDA 24 28
ACD + IDA and/or low vitamin B:: or folate 14 1.1
Hematologic malignancy 1.8 1.4
Renal insufficiency 74 15.0 63 145
Renal insufficiency 9.7 10.0
Renal insufficiency + thalassemia 0.6 04
Renal insufficiency + IDA and/or low vitamin Bx. and/or low folate 4.7 41
Unexplained anemia 130 264 124 28.5
Unexplained 18.3 20.0
Possible myelodysplastic syndromes 8.1 8.5
Other types of anemia 3 0.6 3 0.7
Total anemia types 493 100 435 100
Insufficient laboratory data 33 6.3 30 6.4
Total anemic subjects 526 465

“Possible myelodysplastic syndromes: macrocytosis, leukopenia, or thrombocytopenia.

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



Normal Iron Homeostasis in Humans

Erythrocytes

Eryth ro/

destruction by
macrophages

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

) N precursors and mature
Y red cells

Iron out

Iron: 20 mg/day

iron pool
1-2 mg/day

L

Iron in

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



Causes of iron deficiency anemia

Physiological state | Poor intake
* Pregnancy e \Vegetarian/vegan diet

e Childhood (inadequate)

Poor absorption

gl e Gastric bypass surgery
e GERD/gastritis

e Menorrhagia * Helicobacter pylori

e Inflammatory bowel lnfec.tnon
disease * Antacid/PPI use

e Peptic ulcer disease | ® High caffeine
e Gl malignancies consumption
e Blood donation e Celiac disease

e Parasitic infection

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



Outcome

Intracranial bleeding

Major bleeding

Gl bleeding

Diagram summarising
the NOACs RCT findings

Dabigatran Rivaroxaban Apixaban Edoxaban
(RE-LY) (ROCKET-AF) (ARISTOTLE) (ENGAGE —

110 mg 150 mg TIMI-AF)
60 mg

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



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

Hazard ratio of major bleeding according to HgB - OAC
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Vitamin B12 and folate metabolism and function.

MEGALOBLASTIC Folic acid
ANAEMIA Nucleus
H.-folate Methylmalonic
! acid
| i
synthesis Methylmalonyl-CoA

T H,-folate

VITAMIN B12 FOLATE

Adenosyl-B12

Methylmalonyl-CoA
mutase

DEFICIENCY DEFICIENCY Thymidine

Deoxyuridine  Methylene-
= Malabsorption » Poor dietary H,-folate cycte

Methyl-B12

Methionine
synthase

(e.g. pernicious intake (e.g. elderly, Succinyl-CoA
anaemia, IBD) alcoholics) Methyl- 1
. Dietary folate —» H_-f cyce
= Poor dietary = Increased demand etaryfotate folate TCA cycle
. ) Homocysteine Methionine
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m Surgical (e.g post pregnancy) S-adenosyl- S-adenosyl-
X homocysteine methionine
gastrectomy) ® Malabsorption —

Cytopl
: LA Methylation
= Antifolate drugs

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).
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Erythropoiesis:
A homeostatic system ot cols 1 the bon terrow. Miore 166 blood cels n the

circulation leads to increased oxygenation and lower levels
of hypoxia-inducible factor, suppressing EPO production.

EPO

Hypoxia

Erythropoiesis

Increased '3*1

Hypoxia-inducible factor is
degraded under conditions of normal
oxygen tension. But in anemia or hy-
poxia, it promotes gene transcription
of erythropoietin (EPQ), necessary for
maturation of red blood cells.

Iron is necessary as well for red
blood cell production. Its absorp-
tion and transport are also pro-
Red blood cells  moted by hypoxia-inducible factor



A Nomic Codons i e Update on Anemia in ESRD
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cytoplasm

Normal State Anemia of Inflammation
Gut lumen
Enterocyte
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Hepcidin blocks iron absorption by

preventing release of iron from enterocyte

Iron is absorbed into the
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Unexplained Anemia Predominates Despite an Intensive Evaluation in a
Racially Diverse Cohort of Older Adults From a Referral Anemia Clinic

Frevalence of anemia by category

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.

B AE BN CKD
B DA B Thal
I AC B Oth
L Heme Malig

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



The origins of age-related proinflammatory state
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Serum erythropoietin (EPO) levels by hemoglobin concentration among iron
deficiency anemia, unexplained anemia in the elderly, and myelodysplastic
syndromes and acute myeloid leukemia.

o 5o 4 SHIPPIEI ™ s0 100
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nexplained anemia in the alderly
Iron deficiency anemia
® Myelodysplastic syndromes/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
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Diagnostic Blood Loss From Phlebotomy and Hospital-
Acquired Anemia During Acute Myocardial Infarction
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Moderate to severe HAA developed in 20%
of patients.

The mean phlebotomy volume was higher
in patients with HAA (173.84139.3 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%,

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



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

HR (95% CI)
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Le anemie nel paziente anziano

4. Come gestirla?



Hb < 12 g dI"' for females
Hb < 13 g dI"' for males

l Yes

Evaluation necessary ‘

Iron status?

SF < 30 ug litre™ SF 30-100 pg litre™

and/or TSAT <20% | and/or TSAT < 20%
4
Rule out iron
deficiency
Y
Iron deficiency
rule out malignancy
Response
A Y

Iron therapy

(i) Oral iron in divided doses

(ii) I.V. iron if intolerance to oral iron,
gastrointestinal uptake problems (hepcidin),
or short timeline before surgery

No action required

Evaluation and Management
of Anemia in the Elderly

=
‘i

MEGALOBLASTIC

ANAEMIA

VITAMIN B12 FOLATE
DEFICIENCY DEFICIENCY

= Malabsorption m Poor dietary
(e.g. pernicious intake (e.g. elderly,
anaemia, IBD) alcoholics)

= Poor dietary ® Increased demand

|hness

intake (rare) (e.g. haemolysis,
pregnancy)
gastfrectomy) = Malabsorption

= Antifolate drugs

= Surgical (e.g post

ts

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



Le anemie nel paziente anziano

4. Come gestirla?
4.1 Terapia mirata e.... follow-up!



Le anemie nel paziente anziano

» E frequente
<> ...pensiamoci
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