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DETECTAR

ANEMIA FERROPENICA




QUAN SOSPITAR

Simptomes:

Cansament, debilitat, mareig, ofec...
Sdr. cames inquietes
Pica

Signes:

Pal-lidesa, hipotensio, llengua
depapil-lada, alteracio ungles i cabells
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HEMOGRAMA

Hematies
H lobi d > 13 g/di
emog? |_na-> O > 12 g
Hematocrit (gestant > 11 g/dI)
VCM

(volum corpuscular mig)

— HCM: hemoglobina corpuscular mitja
— CHCM: concentracio HCM
— Reticulocits
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PERFIL FERRIC

Ferritina m»
Sideremia
Transferrina
IST: index saturacié transferrina

CST: capacitat saturar transferrina

— Receptor soluble transferrina
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Més especificitat
i sensibilitat
Reactant fase aguda

d 25-400 pg/ml
@ 25-250 pg/ml

(laboratori HVH)




RECEPTOR SOLUBLE
TRANSFERRINA

Localitzat a la membrana
cel-lules precursores serie

f vermella ‘
-Ferropeénia Insuficiencia renal cronica
-Hiperplasia eritroide *Hipoplasia eritroide
(hemolisi) (aplasia medul-lar)
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HEMATOLOGIA
HEMOGRAMA
Hematies 4.80 X10E12/L 440 - 550
Hemoglobina L 128 g/dL 131 - 163
Hematocrit 39.8 % 387 - 4886
Volum corpuscular mig (WVCM) L 829 fL 841 - 954
Hemoglobina corpuscular mitja (HCM) L 267 Py 285 - 319
Concentracié HGB Corpuscular mitja L 32.20 g/dL 3290 - 345(
Ample Distribucié Eritrocits (ADE) T 14.8 % 119 - 133
San-Eritroblastes, f 0.0 % 00 - 20
San-Entroblastes, 0.00 10E9/L
Leucocits 7.20 x10E9/L 490 - 930
Neutrdfils % 67.2 % 40.0 - 80.0
Limfacits % 224 % 200 - 500
Monécits % 7.6 % 25 - 160
Eosinofils % 1.5 % 05 - 110
Basofils % 1.3 % 00 - 21
Neutrofils 48 x10E9/L 5 - 65
Limfécits 1.6 x10E9/L 12 - 34
Monaocits 0.6 x10E9/L 03 - 09
Eosinofils 0.1 x10E9/L 00 - 07
Basofils 0.1 x10E9/L 00 - 02
Plaquetes 356 x10E9/L 147 - 386
Volum plaquetan mig 9.3 fL 60 - 120
ERITROPATOLOGIA
Estudi basic d‘anémies
Srm-Fermitina I ng/mL 25 - 400
Srm-Transfernina 3N mg/dL 200 - 275
Srm-Ferro 54 pa/dL 50 - 150
Srm-index de saturacié de la transferrina (calcul Fe / . 17 % 20 - 55
TIBC); quocient subst
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HEMOGRAMA

Hematies 4.47 x10E12/L 390 - 490
Hemoglobina W T g/dL 18 - 147
Hematocrit L 29.0 % 359 - 441
Yolum corpuscular mig (VCM) L 649 fL 821 - 962
Hemaoglobina corpuscular mitja (HCM) Lo17.2 Pg 271 - 325
Concentracié HGB Corpuscular mitja L 26.60 gidL 3260 - 3440
Ample Distribucié Eritrocits (ADE) T 204 % M7 - 142
San-Entroblastes, f 0.0 % 00 - 20
San-Erntroblastes, ¢ 0.00 10E9/L

Reticuldcits per mil 279 /1000hem 50 - 300
Reticuldcits T 124.7 x10E9/L 250 - 750
Leucocits 8.19 x10E9/L 410 - 990
Neutrofils % 55.6 % 400 - 800
Limfocits % 344 % 200 - 500
Mondcits % 7.4 % 25 - 160
Eosinofils % 24 % 05 - 110
Basofils % 0.2 % 00 - 21
Neutrofils 5 x10E9/L 15 - 65
Limfocits 28 x10E9/L 12 - 34
Monocits 0.6 x10E9/L 03 - 09
Eosinofils 0.2 x10E9/L 00 - 07
Basaofils 0.0 x10E9/L 00 - 02
Plaquetes 21 x10E9/L 147 - 386
ERITROPATOLOGIA

Estudi basic d'anémies

Srm-Fermitina o9 ng/mL 25 - 250
Srm-Transferrina 378 mg/dL 200 - 275
Srm-Ferro 18 pg/dL 50 - 150
Srm-index de saturacio de la transferrina (calcul Fe / 1. 5 % 20 - 55

TIBC); quocient subst
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Hematies L

Hemaoglobina b
Hematocrit L
YVolum corpuscular mig (VCM)

Hemoglobina corpuscular mitja (HCM)

Concentracio HGB Corpuscular mitja

Ample Distribucid Eritrocits (ADE)

San-Eritroblastes, f
San-Eritroblastes, ¢

Leucocits
Meutrofils %
Limfocits %
Mondcits %

Eosindfils %
Baszofils %

Meutrafils
Limfocits
Mondcits
Ensindfils
Basofils
Plaquetes

YVolum plaguetar mig t

Resultats revisats i validats per: Marin Miebla, Ana
ERITROPATOLOGIA
Estudi basic d"anémies
Srm-Femitina l
Srm-Transferrina t
Srm-Femo L

Srm-index de saturacid de la transferrina (caleul Fe f 1
TIBC); guocient subst

3.60

10.9
33.2
92.2
30.3
J2.80
13.7

01
0.01

B.66

58.6
26.6
9.7
4.5
0.6

51
2.3
0.8
0.4
04

281
12.3

20

302

11

*10E124L 400
gidL 12.0
% 36.0
fL &0.0
pg 27.0
gidL 31.00
%o 11.0
% 0.0
10E9/L

*10E9L 400
% 40.0
%o 200
% 2.0
%o 0.0
% 0.0
*10ES/L 2.0
*10E9L 1.2
*10ES/L 0.1
*10ES/L 0.0
*10ES/L 0.0
*10E9L 140
flL 9.5
ngfmL 25
mgidL 200
pgidL a0
% 20

520

13.0
45.0
935.0
335
36.00
13.0

20

11.00

80.0
20.0
11.0
2.0
20

7.0
35
1.0
05
02

400
12.0

230

275

130

55

Barcelona Esquerra




Table 2. Laboratory Tests for the Measurement of Iron Status in Adults.

Transferrin saturation — %
Ferritin — pg/liter

Men

Women
Hemoglobin — g/dI

Men

Women

Mean corpuscular volume — fl

Proposed

STFR — mg/literf
sTFR/log ferritin index|
Hepcidin

Iron — pmol/liter \

Mean corpuscular hemoglobin — p

Zinc protoporphyrin®*

Reticulocyte hemoglobin content — pgi{

Perl’s staining of bone marrow for iron

Iron
Deficiency

Normal

Normal

Normal

High
NA
Low
Normal
<25
Negative

Functional
Iron Deficiency

Low—-normal
Low— normal

Normal

Normal

Normal

Normal

High
NA
Low

High
<29

Variable

)

Iron-Deficiency
Anemia

Low

<16*
<10

Low

<80
<27

High
>2

\ Very low 4
g

Low

Negative

IRIDA

Low
<10
Variable

Low

Very low

Very low

High
NA
Normal-high
High
Low

Positive

Anemia of Chronic

Diseases

Low
Low-normal

>1005

Low

Low-normal

Low-normal

Low—normal
<1
High
High
Low

Strongly positive

Iron-Deficiency
Anemia and

Anemia of Chronic

Diseases

Low
Low-normal
<1003

Low

Low

Low

Variable
>2
Normal-high
High
Low

Positive

Normal Value

10-30
>16to<45

40-300
20-200

>13

>12
80-95
27-34

Varies{|
Varies9|
Varies9|
Varies{|
31.2+1.6

Positive

* The value for transferrin saturation in the diagnosis of iron-deficiency anemia is from Beutler and Waalen.*

The value for ferritin in the diagnosis of iron-deficiency anemia has a sensitivity of 92% and a specificity of 83% according to Goodnough et al.*
The value for ferritin in the anemia of chronic disease and the combined value for the anemia of chronic disease and iron deficiency are from Weiss and Goodnough.?

ods used to measure sTFR have been not standardized.?

.i.
A
§ The value for the soluble transferrin receptor (sTFR), which is shed by the erythroblast membrane in serum, may be useful in the assessment of iron-deficiency anemia, but the meth-
9

Normal values vary according to the method of measurement used.
The sTFR/log ferritin index has been proposed to distinguish iron-deficiency anemia in the anemia of chronic disease from the anemia of chronic disease alone.?

** The values for zinc protoporphyrin are used only in screening for or monitoring iron-deficiency anemia..’

17 Reduction of reticulocyte hemoglobin content is an early sign of functional iron deficiency.’

Camaschella C. N Engl J Med 2015;372:1832-1843
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ANEMIA
FERROPENICA

Sideremia

Ferritina

Hematies ¥ (N)
VCM } (N)
HCM }
CHCM }

Transferrina i CST

IST

Reticulocits  § (N)

Receptor soluble
transferrina

— | - = | - |-
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3000
1536
7,86

65,847
2,3

[Ar]3d%4s2
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=
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RECEPTOR SOLUBLE

Ghbi e

TRANSFERRINA




26 55,847

IV | Fe

[Ar]3d84s2

B B E E

A RECEPTOR SOLUBLE TRANSFERRINA

s |
G

AN TRANSFERRINA AN CST WV IST
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DIAGNOSTIC
DIFERENCIAL

Anémia ferropénica  Anémia per inflamacid

Sideremia $ J
Ferritina { (N) 1
Transferrina ¢ (N) §
IST Il (N) §

RST ¢ N
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AMENIE; DIACHOSTIC '@Detall de Proves del Protocal

AMEMIA DIAGNOSTICADA SEGUIMENT 4-8 SE
ANEMIA FERROPENICA: SEGUIMENT 4 MESOS

ARTRITIS Protocol AMEM\A: DIAGNOSTIC

BASIC DE SALLT SOSPITA, D'ANEMIA. DIAGNOSTIC, HEMOGRAMS (FERRITINA, HEAZ, HBF, FERRD, &
CONTRACEPCID HORMONAL RETICLLOCITS, LDH, COOMES DIRECTE, BILIRUBINA NO ESTERIFICADA,

DIABETES MELLITUS: CONFIRMACID ALBUMI  |HAPTOGLOBINA. ALT. AST. GGT, FOLATS. COBALAMNES) ~|

DIAEETES MELLITUS: CONTROL SEMESTRAL
DIAEETES MELLITUS: CRIBATGE

DIABETES MELLITUS: DIAGNOSTIC

ﬁ DIAEETES MELLITUS: ESTUDI INICIALASEGLIM HOZ272 HEMOGRAMA - sang (San) .
EMBARAS: BACTERIURIA, ASSIMPTOMATICA,

EMBEARAS: PRIMER TRIMESTRE

EMEARAS: SEGON TRIMESTRE (IMCLOU O'SL

EMBARAS: TERCER TRIMESTRE

HEPATIC BASIC

HEPATITIS AGUDA: SEGUIMENT

HEPATITIS WiRICA AGUDA: ESTUDI IMICIAL -
HEPATOPATIA CROMCA: ESTUDI IMICIAL

HPERCOLESTERCLEMIS: CRIEATGE

HIPERCOLESTEROLEMIA: PREVERCID 27 | SEC Acceptar

HIPERTERSI ) ARTERLAL

Proves incloses

IGE

AREMIA, FERROPEMICA, ETE

7\
\/

Catala -«

Atencio primaria basada
en l'evidéncia

Guies Rapiclics Articles Pacients Preguntes

Inici = Hematologia
Anémia
Sobre aquesta guia
Ambit i objectius
Introduccio
Diagndstic

Classificacio

Area Integral
de Salut
Barcelona Esquerra



INVESTIGAR

ANEMIA FERROPENICA




Anemia ferropenica
NO és un diagnostic final

 Es secundaria.

« Important: buscar la causa primaria
| tractar-la.

« Omplir diposits de ferro/transfondre
NO és lo principal, excepte si anemia
greu
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Table 1. Causes of Iron Deficiency.

Cause Example

Physiologic

Increased demand Infancy, rapid growth (adolescence), menstrual blood loss, pregnancy (second and
third trimesters), blood donation

Environmental Insufficient intake, resulting from poverty, malnutrition, diet (e.g., vegetarian, vegan,
iron-poor)

Pathologic

Decreased absorption Gastrectomy, duodenal bypass, bariatric surgery, Helicobacter pylori infection, celiac

sprue, atrophic gastritis, inflammatory bowel diseases (e.g., ulcerative colitis,
Crohn’s disease)*

Chronic blood loss Gastrointestinal tract, including esophagitis, erosive gastritis, peptic ulcer, diverticuli-
tis, benign tumors, intestinal cancer, inflammatory bowel diseases, angiodysplasia,
hemorrhoids, hookworm infestation, obscure source

Genitourinary system, including heavy menses, menorrhagia, intravascular hemoly-
sis (e.g., paroxysmal nocturnal hemoglobinuria, autoimmune hemolytic anemia
with cold antibodies, march hemoglobinuria, damaged heart valves, microangio-
pathic hemolysis)

Systemic bleeding, including hemorrhagic telangiectasia, chronic schistosomiasis,
Munchausen’s syndrome (e.g, self-induced hemorrhages)

Drug-related Glucocorticoids, salicylates, NSAIDs, proton-pump inhibitors
Genetic Iron-refractory iron-deficiency anemia
Iron-restricted erythropoietic Treatment with erythropoiesis-stimulating agents, anemia of chronic disease, chronic

kidney disease*

* Inflammatory conditions may be associated with iron deficiency. NSAIDs denotes nonsteroidal antiinflammatory drugs.

Camaschella C. N Engl J Med 2015;372:1832-1843

Area Integral
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ENTRADES
DEMANDA

SORTIDES
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AUGMENT DEMANDA

Creixement
Menstruacio
Embaras
! Lactancia
oo 71
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ENTRADES

DIETA:
Pobre ingesta ferro
Vegetarians

Aliments interaccio absorcio:
Té, cafe, cacao, llet, cereals,
llavors, aliments rics en calci

ABSORCIO:
Farmacs: inhibidors bomba protons
Celiaquia
H. Pylori
Gastrectomia, cirurgia bariatrica...
Malaltia inflamatoria intestinal

/ \ Area Integral
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SORTIDES
6 NO PATOLOGIQUES:
Menstruacio

Donacid sang
Extraccions sanguinies

PATOLOGIQUES:
Digestives

Urinaries

Ginecologiques
Farmacs: Antiinflamatoris, AAS
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Table 1 Pathological contributors to iron deficiency
anaemia in the UK with prevalence as percentage of
total**
Contributor Prevalenca
Decalt Gl bload loss
Common
AspiinNSAID use 10—-15%
Colonic carcinoma —10%
Gastric carcinoma 5%
Benign gastric ulceration %
Angiodysplasia 5%
Linco mimaon
Desophagitis —4%
Desophagesal carcinoma 1-7%
Gastric antral vascular ectasia 1-%
Small bowel tumours 1-%%
Cameron ulcer in large histus hernia < 1%
Ampullary carcinoma < 1%
Ancylomasta duodenale < 1%
Makabsorption
Common
Coeliac disease 4—6%
Gastrectomy <%
Helcobacter pylon colonisation <5%
Linco miman
Gut resection < 1%
Bactenal overgrowth < 1%
MNon-Gl blood loss
Common
Menstruation 20—-30%
Blood donation 5%
Linco mimaon
Haemiaturia 1%
Epistaxis < 1%
Gl, gastrointestina; NSAID, non-steridal anti- nflammatory drug.

\ Area Integral Guidelines for the management of iron deficiency anaemia; Andrew F Goddard,.Martin W James,.Alistair S Mcintyre,: Brian
\/ de Salut B Scott,.on behalf of the British Society of Gastroenterology; Gut 2011;60:1309e1316. doi:10.1136/gut.2010.228874

Barcelona Esquerra



ANAMNESI

SAGNAT EVIDENT
SIMPTOMES PER APARELLS
DIETA
FARMACS

COMORBIDITAT
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A

Augment demanda per
creixement
Entrades: Nutricid
Sortides: Menstruacio

/ N\ Area Integral
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),

Perdues menstruals, embaras, lactancia,
dieta deficitaria, celiaquia...

L'’edat és el millor predictor de patologia
Si > 50 anys: fer estudi digestiu
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HEMOGRAMA

Hematies 4.47 x10E12/L 390 - 490
Hemoglobina W T g/dL 118 147
Hematocrit L 29.0 % 359 - 441
Yolum corpuscular mig (VCM) L 649 fL 821 962
Hemaoglobina corpuscular mitja (HCM) Lo17.2 Pg 271 325
Concentracié HGB Corpuscular mitja L 26.60 gidL 3260 34.40
Ample Distribucié Eritrocits (ADE) T 204 % M7 142
San-Entroblastes, f 0.0 % 0.0 20
San-Entroblastes, ¢ 0.00 10E9/L

Reticuldcits per mil 279 /1000hem 5.0 300
Reticuldcits T 124.7 x10E9/L 250 - 750
Leucocits 8.19 x10E9/L 410 - 990
Neutrofils % 55.6 % 400 - 800
Limfocits % 344 % 200 - 500
Mondcits % 7.4 % 25 160
Eosinofils % 24 % 05 10
Basofils % 0.2 % 00 - 21
Neutrofils 4.5 x10E9/L 15 - 65
Limfocits 28 x10E9/L 12 - 34
Monocits 0.6 x10E9/L 03 - 09
Eosinofils 0.2 x10E9/L 00 - 07
Basaofils 0.0 x10E9/L 00 - 02
Plaquetes 21 x10E9/L 147 386
ERITROPATOLOGIA

Estudi basic d'anémies

Srm-Fermitina o9 ng/mL 25 - 250
Srm-Transferrina 378 mg/dL 200 - 275
Srm-Ferro 18 pg/dL 50 - 150
Srm-index de saturacio de la transferrina (calcul Fe / 1. 5 % 20 - 55

TIBC); quocient subst

Barcelona Esquerra
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Descartar causes + importants:
Perdues sanguinies (CCR o N. Gastrica)
Malabsorcio per Celiaquia

INVESTIGAR QUALSEVOL GRAU D'ANEMIA

A Hemoglobina més baixa: més risc patologia, proves
meés urgents
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HEMATOLOGIA
HEMOGRAMA
Hematies 4.80 X10E12/L 440 - 550
Hemoglobina L 128 g/dL 131 - 163
Hematocrit 39.8 % 387 - 4886
Volum corpuscular mig (WVCM) L 829 fL 841 - 954
Hemoglobina corpuscular mitja (HCM) L 267 Py 285 - 319
Concentracié HGB Corpuscular mitja L 32.20 g/dL 3290 - 345(
Ample Distribucio Eritrocits (ADE) T 14.8 % 119 - 133
San-Eritroblastes, f 0.0 % 00 - 20
San-Entroblastes, c 0.00 10E9/L
Leucocits 7.20 x10E9/L 490 - 930
Neutrdfils % 67.2 % 40.0 - 80.0
Limfacits % 224 % 200 - 500
Monécits % 7.6 % 25 - 160
Eosinofils % 1.5 % 05 - 110
Basofils % 1.3 % 00 - 21
Neutrofils 48 x10E9/L 5 - 65
Limfécits 1.6 x10E9/L 12 - 34
Monaocits 0.6 x10E9/L 03 - 09
Eosinofils 0.1 x10E9/L 00 - 07
Basofils 0.1 x10E9/L 00 - 02
Plaquetes 356 x10E9/L 147 - 386
Volum plaquetan mig 9.3 fL 60 - 120
ERITROPATOLOGIA
Estudi basic d‘anémies
Srm-Fermitina I ng/mL 25 - 400
Srm-Transfernina 3N mg/dL 200 - 275
Srm-Ferro 54 pa/dL 50 - 150
Srm-index de saturacié de la transferrina (calcul Fe / . 17 % 20 - 55
TIBC); quocient subst
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Anemia en ancia

PERDUES SANGUINIES
NUTRICIO
COMORBIDITATS
(insuficiencia cardiaca, insuficiencia renal, sdr. Mielodisplasia...)

QUALITAT DE VIDA
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EXPLORACIONS

 Dirigides al simptoma guia que
orienta la causa

 Sempre:
— Hemograma amb perfil ferric complert
— Orina

SI NO HI HA CAUSA EVIDENT
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TRACTAR

ANEMIA FERROPENICA




A MILLORAR...

« Pautar ferro sense estudiar la causa

» Instaurar tractament incorrecte:
— Preparat inapropiat
— Temps insuficient

- Adherencia terapeutica (intolerancia)
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SMEMIL, FERROPERICA, GTi@

Videos d'ajuda E Suport ausuari 54
.  Criteris de cerca

Problema salut [anEnie, FERROPENICA, ﬁ Tots

[~ MECESSITAT DE GASTROPROTECCIO
[~ AL-LERGIA A LA PENICIL LINA,

[~ EMBARAS
[ LACTANCIA
I~ INSUFICIENCIS RENAL MODERADA,
; . 7 N
Institut Catala Gene I INSUFICIENCIS RENAL GREL
de la Salut Dep4 . i
[ INSUFICIENCIS, HEPATICA, -
= 2 = Informacid addicional
Gui@ terapeutica corg
AMNEMIA FERROPENICA el
Anémia ferropénica
Descripcié: anémia microcitica hipocromica caracteritzada per la Z
abséncia dels diposits de ferro (baixa concentracié¢ de ferritina i de fer ) . _
L . Medicaments (*nomes apareixen els de preu menor) m Informacid Ref.
saturacié de transferrina). ) S ] ! i
Sl Medicament Principi actiu Fosologia Ouradz  medicamert EBibliogr.
Escenaris: [ FERO-GRADUMET 105MG 30 COMPRIMIDOS LIEERACION PROLONGADA FERRO, SULFAT DE 1unif24 hores 90 dies  CedimCat  Yeure & |
1. Anémia ferropénica u
-

Escenari 1. Anémia ferropénica

Anémia microcitica hipocrémica caracteritzada per la disminucié o absénci Generar prescripcio
de ferro (baixa concentraci¢ de ferritina i de ferro séric, baixa saturacio de tr] i registrar PS

Informacid per
al pacient

‘ Canviar medicament Ajustar posologia

= ytety00 : Dades addicionals de 'escenar =
AHEMIA FERROPEHICA
AHEMIA FERROPEHICA

Descripcié del problema de salut

sn@mia microciics hipocrémica caracteritzada per la disminucic o abséncia dels diposits de ferro (baixa concentracis de ferriting i
de ferro séric, baixa saturacid de transferrine).

L]

Descripcid de I"'escenari
AnEmia microctica hipocramica caractertzada per la disminucid o abséncia dels dipdsits de ferro (haixa concertracid de ferriting i
de ferro s&ric, baixa saturacid de transferrina).

Lo

Avisos per al clinic

s'sconsella administrar smb els aliments, comengar amb dosis baixes, amb posterior sjust segon tolerancia, o fraccionar les dosis en
dos 0 tres tomes al dia. &ftra possibilitat s canviar a una altra sal de ferro, perd la toleréancia es relaciona amb el contingut de ferro
elemental.

[l D]

Mesures no farmacoldgigques
Corregir dietes pobres en ferro | promoure el consum d'aliments gque el cortinguin.

|»

Consells per al pacient

El medicament pot acolorir la femta de negre. Mo s'ha de prendre antidcids al volttant de 2-4 hores de la presa de ferro pergué en -
disminueixen I'sbsorcid. La presa de ferro pot donar molésties digestives

K

Area Integral
de Salut
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TRACTAMENT

 Tractar la causa primaria

« Restaurar deposits ferro:

WAFins correccié anémia i omplir deposits
ferro (3-6 mesos)

Tractament: Sulfat ferros (Fe+2)
Quantitat:100-200mg/dia ferro elemental

/ \ Area Integral
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PROGRESSIO

Deplecio diposits ferro
Disminucio circulacio ferro
Afectacio morfologia eritrocitaria
Anemia

/ \ Area Integral
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SEGUIMENT

Analitica als 3-6 mesos:

Hemograma
Reticulocits » NORMAL
Ferritina

SI PERSISTEIX ANEMIA



20N 3er
INVESTIGAR TRACTAR

ler

DETECTAR
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A SRR Consorci sanitari de Barcelona |
Area Integral

Ens public de la Generalitat de Catalunya i I'Ajuntament de Barcelona

de salut adscrit al ‘Cr\/'ml a aa.cci a.‘au
Corporacié Sanitaria de Barcelona
Barcelona Esquerra

GRACIES



