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OPIZMOZ

Avaiyia gival n Jeiwan evog N TTEPICCOTEPWY TTAPAUETPWY TWV
EPUBPWV algooalpiwyv dnA. apiBuou gpubBpwv, Hb , Ht

Hb (g/dL): n TToo0TNC aigoo@alpivng, Tou KUPIAPXOU CUCTATIKOU TOU
aigartog TTou petagpepel 1o 02

Ht (%): TTooooTO €puBpwv OTO OAIKO aipa

RBC (ekatoupupia/pl): apiBuog epubpwyv TToU TTEPIEXETAI O€
OUYKEKPIPEVO OYKO QiaTOC

Avtpec: Hb<13.5g/dL i} Ht<41%

[uvaikeg: Hb<12g/dL ) Ht<36%



OPIZMOZ I

» Q@uoloAoyikd 6pia pe TTPOUTTOBEDEIC
a. Oceia aipoppayia
B. Meiwaon evdayyelokou OyKou
Y. Kuinon 3° Tpiurjvou
> EIOIKEC TTANBUOUIOKES OUADES
a. Atopa 1Tou (ouv O€ HEYAAO UWOMETPO

B. KatrvioTéG (Auean OUOXETION TNG KapBoguaiuoo@aipivng Kal TNG
Hb)

Y. Appoauepikavoi 0.5-1g/dL < atrdé Kaukaoioug

0. ABANTEC UTTO €vTovn Aoknon N Xprnon TTapaywywy TTou
BeATILWVOUV TNV aTTOd00N.



OPIZMOZ I

Avaiyia aTou¢ NAIKIWPEVOUC:

H BiBAloypagia gpgavilel peyaAn roikiAia ota opla

2.€ JeyaAn kataypagn koivotntag (National Health and Nutrition
Examination Survey, NHANES I, HIA):

10% TWV yuvaikwy kal 11% Twv avdpwyv >65 £Twv, £Xouv avaiuia
26% avdpwyv kai 20% yuvaikwyv >85 eTwv

~30% aTtrodideTal o€ dIAITNTIKOUG TTAPAYOVTES

20% xpovia @Aeypovi

8% XNA w¢ povn aitia

~30% xwpig egRynon




AITIA ANAIMIAZ 2E HAIKIOMENOYZ

210NPOTTEVIKA Availia 0TOuG NAIKIWPEVOUGS

[Mpoooxn: eeppITiv auCaveTal JE NAIKIA KAl € PAEYUOVN
Deppitivn <45 ug/L + KOpeoUOS TpavoPePPivnNeG <8% N
Peppitivn <50 ug/L

Guyatt GH, 1990, Joosten E, 1991

210NPOTTEVIKN AVAIMIA KAl KAPKIVOG TTETTTIKOU
A1dpopec PAAPBEC TTETTTIKOU O€ TTOC00TO 32%

Joosten E, 1999

Elizabeth A. Anemiain the Elderly. In: Price, Disorders of
Erythropoiesis, Erythrocytes and Iron Metabolism, Ch 26, 2009



ANAIMIA HAIKIQMENQN

H epuBpoTtrointivn TTapayeral atrd 1a mepIcwAnvapliakd didueoca
KUTTAPO TOU VEPPOU

10-20 1U/ml

Melwpuévn atrdvTnon o€ VEPPIKA AVETTAPKEID

HAIKiwpEvol ue kKdBapon <30 ml/min—aveTTapKela
epuBpoTrointivnc—avaipgia XNA

Ershler WB, 2005



ANAIMIA HAIKIQMENQN

AvecnynTn avaipdia NAIKIWUEVWV:

17% Twv atopwyv pe Hb <11.5 g/dl
YT1royovadiouog

| apIBuOG Kal AEITOUPYIKOTNG TWV TTPOYOVIKWY QIUOTTOINTIKWY
KUTTApWV

Apxouevn yuehoduoTTAaaia

Augnuéva eTTitreda pubpoTTOINTIVNG XWPIC oUVOdO augnaon OEIKTWY
PAeypovng



2YMINTQMATA

» N\OYyWw PEIWPEVNS OCUYOVWONG I0TWV
> 2TnV oCeia aTTwAEIa AipaTog, TTPOCTIBETAI N UTTOOYKAIWIa

v" H ofuydévwon twv 1oTwv Ptropei va diatnpnBei kai oe Hb 8-9g/dL

v' AUEZnon dykou TTaApoU Kal KapdlakAG ouxvoTnTac MMITUYXAvel dlaThpnaon
og¢uyovwong akoun kai og Hb 5 g/dL 2THN HPEMIA

» ‘Evapén ocuptrtwpatwy otav n Hb méoel oe xaunAdtepa eTTitredaq,
oTnv Adoknon ) o€ kapdiakr vooo
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2YMINTQMATA

AvoTrvola oT1o uox6o

AUoTIVOIa OTNV NPEMIa

Kotrwon

AicOnua TTaApwy

BouBog oTta autid

A\nBapyocg, ouyxuon

2 U@OPNTIKA KaPdIaKA AVETTAPKEIA
Appubuicg, oTnBAyxn, Euepayua puokapdiou



AITIA ANAIMIAZ-MHXANIZMOZ

Meiwpévn TTapaywyn epudpwyv
Fe, B12, uAAIKO ocu. (Aiaita, duoatroppd®narn, OTTWAEIQ AiaToq)

. Alatapax MUEAOU TwV 00TWV: aTTAACTIKI avaiyia, MAZ, dinénon

atrd ¢éva KUTTapa

. KataoTtoAj pueAou Twv ooTtwv (XMO, akTivoBeparreia)
. XapnAa etritreda opuovwy (EPO, avdpoyova, uttoBupeocidioudg)

Avaipia xpoviag gAeyhovic (HElwpEvn 81a0eon Fe oTo HUEA)d)
O IN'EZ d¢ev atroppopd Fe, peiwpuévn atreAeuBeépwon Fe atrod Ta
HaKpo@Aya, UEIWPEVN ETTIBIWON EpUBPWV



AITIA ANAIMIAZ-MHXANIZMOZ

Augnpuévn KaTaocTpoPn epubpwyv

H avaiyia 8a ekdnAwBei 6Ttav o0 pueAd¢ aduvartei va avTIKATAOTACE
>5% TnG nalac epubpwv NUEPNTIWG

KANpovouIKEG AINOAUTIKEC Avaldieg (OQAIPOKUTTAPWOT), MECOYEIOKNA
avaipia, OPETTAVOKUTTAPIKA avaluia)

ETriktnTEC AlnoAuTIKEC Availpieg (AAA, TTP, ehovoaia, PNH)

Ailpoppayia



AITIA ANAIMIAZ-MHXANIZMOX
Mop@poAoyIkr Tagivounon

MakpokuTtTapiki Avaipia
T AEK

Alatapaxr} METOBOAIOUOU VOUKAEIVIKOU 0EE0C TTPOOPOUWY KUTTAPWYV
Twv £puBpwyv (B12, pUANIKS 0EU, papuaka)

AvwpuaAn wpipgavon epuBpwv (MAZ, oceiec Aeuxaipieg, T-LGL)

AAKOOA, NTTaTIKA VOOOC, UTTOBUPEOEIDIOHOC



Mormal peripheral blood smear

High power view of a normal peripheral blood smear. Several
platelets (black arrows) and a normal lymphocyte (blue arrow)
can also be seen. The red cells are of relatively uniform size
and shape. The diameter of the normal red cell should
approximate that of the nucleus of the small lymphocyte;
central pallor (red arrow) should equal one-third of its
diameter.

Courtesy of Carola von Kapff, SH (ASCP).

UploDate



Reticulocytes after supravital staining

suUpravital stain of a peripheral blood smear shows blue-
stained residual reticulin (ribosomal RMA) in reticulocytes,

Courtesy of Stanley L Schrier, MO,
UploDate
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AITIA ANAIMIAZ-MHXANIZMOZ
Mop@oAoyIkr Tagivounon

MikpokuTTapikn Avaipia
ATTO peiyévn diaBeon Fe

Meiwon ouvBeong aiung (MOAUBDOG, CUyYEVEIC | ETTIKTNTEC
O10NPOBAACTIKEC AVAIMIECS)

Meiwpévn ouvBeon ogalpivwy (Balacoaiuieg, aioo@alpIvOTTABEIEG)

2.TNV KAIVIKI TTPAECN, Ol TTI0 OUXVEC MIKPOKUTTAPIKES AVAIUIES €ival N
O10NPOTTEVIKN Kal N ETEPOJUYOC a Kal B HECOYEIOKN availuia



Microcytic hypochromic red cells in iron deficiency
anemia

Feripheral smear from a patient with iron deficiency shows
pale small red cells with just a scant rim of pink hemoglobin;
occasional "pencil" shaped cells are also present, Mormal red
cells are similar in size to the nucleus of a small lymphocyte
(arrow), thus, many microcytic cells are present in this smear,

Courtesy of Carolz von Kaplf, SH (A5CE).
UpToDate



EMIXPIZMA AIMATOX




AITIA ANAIMIAZ-MHXANIZMOZ
Mop@oAoyIkr Tagivounon

OpOBokuttapikn Avaipia (MCV 80-100fL)

Oceia arrwAela aiparog

I.  Avaiyia xpoviag vooou
I. AInBnon pueglou
. ATTAQOTIKA avaipia

XNA

I. YTT08UpEOEIDIONOG, UTTOPUOIOKN AVETTAPKEI



AIEPEYNHZH A2OENOY 2 ME ANAIMIA

loTopiko

‘Evap¢n cuumrtwudTwy (Trpdo@artn uttodnAwvel £TTIKTNTN VOOO

FUOKPOXPOVIO OUVABWG ouyyevr vOoo)
2 UVOOEC Xpovieg TTaBnoelg (XNA, PA)

I. Pdppaka
. Karaywyn, €6vikdTng aoBevoug

loTOPIKO pETAYYIOEWV

. ThBavog ToCIKOG TTEPIBAAAOVTIKOC TTAPAY WV



AIEPEYNHZH A2OENOY 2 ME ANAIMIA

®uoikn E¢éTaon
"EAgyx0¢ (wTIKWV onuEiwv Kal opOo0TATIKAG UTTOTAONG

[Mapoucia aigoppayIKWY CNUEIWY (TTETEXEIES, EKXUMWOEIG)
AaKTUAIKN €€€Taon yia EAeyx0 aipyaTog kal Mayer Kotrpavwy

Avalntnon NTTarooTrAnvoueyaAiag, AeupadevoTrabelas, oTEPVIKOU
AAYOUG, EVTOTTIONEVOU OOTIKOU GAYOUC



AIEPEYNHZH A2OENOY 2 ME ANAIMIA

Apxikog EpyaocTtnpiakog ‘EAsyxog

["eVvIKA aipaTog, EPUBPOKUTTAPIKOI OEIKTEC, TUTTOC AcUKWYV Kal AEK



ANAIMIA ME YWHAA AEK

3

Augnuévn atTavrTnon Tou JUEAOU o€ auveXICOPEVN
AIMOAY2H
H-

AIMNMQAEIA AIMATOX



ANAIMIA ME XAMHAA AEK

3

MEIQMENH MNMAPAIQI'H EPYOPQN AINO TO MYEAO



[MANKYTTOIENIA ME XAMHAA AEK

3

AMNAAZTIKH ANAIMIA



AIEPEYNHZH A2OENOY 2 ME ANAIMIA

Exktipnon RDW ka1 MCV

Normal RDW and low MCYV is associated with the following
conditions:

Anemia of chronic disease
Heterozygous thalassemia

Elevated RDW and low MCYV is associated with the following
conditions:

Iron deficiency
Sickle cell/B-thalassemia



AIEPEYNHZH A2OENOY 2 ME ANAIMIA

Exktipnon RDW ka1 MCV
Normal RDW and high MCV:
Aplastic anemia

Chronic liver disease
Chemotherapy/antivirals/alcohol

Elevated RDW and high MCV :
Folate or vitamin B12 deficiency
Immune hemolytic anemia
Chemotherapy

Chronic liver disease
Myelodysplastic syndrome



AIEPEYNHZH A2OENOY 2 ME ANAIMIA

Exktipnon RDW ka1 MCV

Normal RDW and normal MCV:
Anemia of chronic disease
Acute blood loss or hemolysis
Anemia of renal disease

Elevated RDW and normal MCV:

Early iron, vitamin B12, or folate deficiency

Dimorphic anemia (for example, iron and folate deficiency)
Sickle cell disease

Chronic liver disease

Myelodysplastic syndrome



AIMOAYTIKH ANAIMIA

ATNAPAITHTH H MEAETH TOY ENIXPIZMATOZ AIMATOZ

2.(paIPOKUTTAPA, MIKPOOE@AIPOKUTTAPA, OXIOTOKUTTAPO

. ApetTavokuTTOopad, daKPUOKUTTAPA Kal EUTTUpnva epubpd oTo aiua
ii.

EpuBpd ‘paviaopata’ Kal ‘@aywuEva’



Frem: C. Red Cell Alteratiens in Nen-Clenal Hematelegieal Disercders
Lichtman's Atlas of Hematology, 2007

Source: Lichtran Ma, Shafer MS, Felgar RE, Wang M
Lichtman’s Atlas of Hematology: http://www . accessmedicine .com

Copyright ® The McGraw-Hill Companies, Inc All rights reserved.

AANodvoon aigoAuTIKR avaiyia atrd acupBatotnta Rh. MNMoAuxpwuatdé@ida pakpokutrapa (AEK),
EMTTUPNVA €pUBPA, TTUPAVEG EPUBPOPBACCTWYV. Z@PAIPOKUTTOPA TTAPOVTA.

Date of download: 9/26/2014 Copyright © 2014 McGraw-Hill Education. All rights reserved.



AIEPEYNHZH A2OENOY 2 ME ANAIMIA

EkTipnon Asukwv Aigoo@aipiwyv

YWnAOG apiBuds TTOAUPOPQOTTUPAVWV—ACIMWEN, KOPTIKOEION
YWnAog apiBuds povokuttapwv—MAZ, uuatiwon, Kakonocia

. YWNAOG aplOuog Ae@OKUTTAPpWV—iwan, Kakonteia AEP@IKoU I0TOU
. YWNAOGS apIiBuoS nWOIVOQIAWV—OPICUEVES TTAPACITIKEG AOIMWEEIS

OudeTepoTrevia—ToLIKOTNG a0 XMO, T-LGL, OA

I. Aepgotreviao—HIV, ZEA, AEppwpua, KOPTIKOEION



AIEPEYNHZH A2OENOY 2 ME ANAIMIA

ExkTipnon AigotreTaAiwyv

O@poupoTtrevia—uTTEPOTTANVIOUOG, dINBNON YUEAOU, auToAvoon
OpoupoTtrevia, @apuaka, oAwn, EAAeIWn B12-@uUAAIKOU 0¢€0C

YWnASG apiBuoc algoTTreTaNiWV—HUEAOUTTEPTTACTIKA VOO UATA,
XPOVIa O10NPOTTEVIA, XPOVIEC PAEYUOVEG, AYVEITIOES, KOKONOEIEC

Mop@oAoyia aigotreTaAiwv—MAZ



Laboratory tests in iron deficiency of increasing severity

Iromn Iromn Severe iron
Normal deficiency deficiency deficiency
without with mild with severe
anemia anemia anemia
Marrow reticulo- 2+ to 3+ None MNone MNone
endothelial iron
Serum iron (Fe), &0 to 150 &0 to 150 =60 <40
mca/dlL
Serum iron (Fe), 10.7 to 26.7 10.7 to 26.7 <10.7 <7F.1
microM/ L
Total iron 300 to 260 300 to 290 350 to 400 =410
binding capacity
(transferrin,
TIBC), pafdL
Total iron 53.7 to 64.4 53.7 to 9.8 oZ2.6to 71.6 >F3.4
binding capacity,
micro/ L
Transferrin 20 to 50 30 <15 =10
saturation
(Fe/TIBC),
percent
Hemoglobin, Normal Normal Oto 12 6to 7
a,/dL
Hemoglobin, gfL Normal Normal 90 to 120 60 to 70
Red cell Marmal Mormal Maormal or slight Hypochromia and
morphology hypochromia microcytosis
Plasma or serum 40 to 200 =0 =20 =10
ferritin, ng/mL or
microgL
Plasma or serum 89.9 to 449 =H9.9 <45 <22.5
ferritin, picoM,/L
Ervthrocyte 320 to 7O 320 to 70O =100 100 to 200
protoporphyrin,
ng/mlL RBC
Other tissue MNone MNone MNone Mail and
changes epithelial
changes




AIMOAYTIKH ANAIMIA

Evoayyeiaki AipoAuon (coBapri BAGBN epubpokuTTdpou, TTOU
odnyei o€ AUEDN KATAOTPOYPN EVTOC TNG KUKAOPOPIAC)

Qepuikn BAABN (Eykaupa)
BAGBN TpooBeTIKWY BaABidwv

I. Auon péow ouptTAnpwuatog (PNH)
. Baktnplakég Togiveg (own atrdé KAwaoTnpidio)

ABO acupupatdrng

Algooaipivaiydia, KatavaAwon atrToo@aipivwy, aloo@aipivoupia,
algooidnpivn ota oupa



Algoo@aipivaipia-Evdayyeiakn aigoAuon

!

Atlas of Hematology.Copyright © 2012 The McGraw-Hill Companies, Inc.




AinoAuon-IpooBeTikEC BaABideg

Atlas of Hematology.Copyright © 2012 The McGraw-Hill Companies, Inc.



AIMOAYTIKH ANAIMIA

*  ESwayysiakni AipoAuon (KaTtaoTpo@ry EpUBPOKUTTAPOU OTO
oUOTNUO JOVOKUTTAPWV-HAKPO@AYWYV TOU NTTATOC, OTTANVOC, HUEAOU)

I.  Adyw avoooAoyikou pnxaviopou (AAA, avTidpAoElC o€ HETAYYION)

ii. AlJoo@aIPIVOTTABEIEC

lii. Avaiuieg pe cwpaTtia Heinz

iv. Alatapaxéc NG HENBPAVNGS TwV puBpwv (KANPOVOUIKA
OPAIPOKUTTAPWON)

V. Avemmdpkela evCUPWY TWV EpUBpwv

vi. MikpoayyelotradnTikr) aIOAUTIKY avaiyia

Vil. YITEPOTTANVIONOG



Peripheral smear in Heinz body hemolytic anemia
showing Heinz bodies and bite cells

split screen view of a peripheral smear from a patient with
Heinz body hemolytic anemia. Left panel: red cells with
characteristic bite-like deformity (arrows), Right panel; Heinz
body preparation which reveals the denatured hemoglobin
precipitates,

Courtesy of Carolz von Kaplf, SH (A5CE).

UploDate



Peripheral smear in microangiopathic hemolytic
anemia showing presence of schistocytes

Peripheral blood smear from a patient with a microangiopathic
hemolytic anemia with marked red cell fragmentation. The
smear shows multiple helmet cells (small black arrows), other
fragmented red cells (large black arrow); microspherocytes
are also seen (blue arrows). The platelet number is reduced;
the large platelet in the center (red arrow) suggests that the
thrombocytopenia is due to enhanced destruction.

Courtesy of Carola von Kapff, SH (ASCP).

UpToDate



ApetTavokuTTapikn Avaiuia

Williams Hematology,7th edition, M Lichtman et al (eds),2005



B-Meooyelakr Avaiuia




AIMOAYTIKH ANAIMIA

KAIvika kai Epyaoctnpiaka Eupiuara
AlQVidla wxpOTNG-IKTEPOC
2 TTAnvVouEyaAia

I. Avaiia, au¢non €pueonc XxoAepuBpivng, AEK, LDH, eAarttwon

ATITOC@PAIPIVWV

. Apegococ¢ coombs BETIKN

Algoogaipivaiyia, aigoo@aipivoupia, aipgoaidnpivn oupwyv



AIEYPEYNHZH ANAIMIAX

E¢ETaon pueAou Twv OocTwyv
[MavkuTTOTTEVIQ
[TaBoAoyIKG KUTTAPQ OTO ETTIXPICHA QiJATOC

. BEvodeiteic puehoduoTtrAaciac i pueAoUTTEPTTAACIAG



ETTixpioya pueAou e utrepTrAacia epuBpdac oeipag
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Atlas of Hematology.Copyright © 2012 The McGraw-Hill Companies, Inc.



ATTAaoTIKN Avaipia

Atlas of Hematology.Copyright © 2012 The McGraw-Hill Companies, Inc.



AInBnon atrd maboAoyikd kutTapa-roAAatTAouv MuéAwpa

Atlas of Hematology.Copyright © 2012 The McGraw-Hill Companies, Inc.
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