OpOoAoyiIkn XpAoN KOIVWYV EPYACTNPIAKWY
TTOPAMETPWY OTNV TTAIDIATPIKI TTPAEH
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MNapdueTEOI
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MD, PhD
MNaidiarpog, EmiueAnTpia A" EXY
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Mevikn aipgoTog

WBC i i WBC 5.5 i i i
v : e 22‘:1 i‘_‘g Eival n 1110 Koivry EpyacTtnpIokn
;,Ln w s o5l ecE€Taon oTnV KAIVIKA TTpAgN Kal
BA 0.7 0.0 , ,
€ REC 428 L TTAPEXEI TTANPOPOPIES VIa TA
oF1 MY 697 L éuuopea aroixsia Tou aiparoc
MCH 22.6 L
g /\ ssil (apIBudg, GyKog, TTUKVOTNTA K.O.)
A L\ L L PLT 331
50 100 200 300 fi MPV 8.8

KAivikn onuacia

[TPOANTITIKOG £AEYXOG

Aidyvwon voonuaTtwy (ACINWCEEIG, avaluia, K.a.)
[MapakoAouBnon TTopeiag vooou Kal
AVTATTOKPIONG OTN Xopnyouuevn Beparreia



Mevikn aipoaTog

+ To 1956 KATAOKEUN TTPWTOU AIUATOAOYIKOU Wallace Coulter - Coulter oriice -
avaAuTtr) Coulter model A
(apxn METABOANC NAEKTPIKAC avTioTaoncg)

+ O1 ouyxpovol avaAuTéEC OAPEPT TTAPEXOUV:

* MUETPNOEIC TTANPWG QAUTOPATOTTOINMEVEC

e QKpifela kal eTTavaAnyipoTnTa

* MEYAAO OYKO £CETACEWYV O€E HIKPO XPOVO
(apPXEC KUTTAPOUETRIAC PONC)




AgIoAOYNON EUPNUATWY YEVIKNAG AiMOTOS

2 UVEKTIUNON IOTOPIKOU KAl KAIVIKNG EIKOVAC

—_—

AZloAoynon Bdaon TIHWV avagopdag yia TNV nAIKia
Kal TO @UAO TOU aoBgvoug

W ——




KAooikéC epuBPOKUTTOPIKES TTOPGMETPOI

OIMOTOAOYIKWY AVOAUTWV

2UuBoA0  AlgBVAg

ovouaoia

Hb Hemoglobin
concentration

Ht Hematocrit

RBC Red Blood Count

MCV Mean corpuscular
volume

MCH Mean corpuscular
Hemoglobin

MCHC Mean corpuscular
Hemoglobin
concentration

RDW Red Cell

Distribution Width

EAANnvIKA ovopaocia Movdadeg

Algoo@aipivn

AlpgaTokpitng
ApIBuOC epubBpwv

Méoog Oykog
epUBpPWV

Méon TToodTnTa
algooaIpivng
Méon ouykEvTpwon
algoopalpivng

EUpoc¢ katavoung
EPUBPWV

gr/dl

%
X 10 t2/L
fl

PY

gr/dl

%



Aipooaipivn (Hb)

Hb
HAwia A e 97
EO
AVC"[.ll'a 26p A 106 | 93 | 149
= Meiwon TG oAk G uadag Twv RBC K 10871 93 130

7-12 n A 11,/8 10,3 13,5
/

N TNG TToo0TNTAC Hb pe avaioyn

, i i K », 11,4 104 13,6
MEIWON TNG IKAVOTNTAG JETAPOPAG 13244 A/ o 105 145
0EUyGVOU OTOUG 10TOUG -

, K 118 104 138

e A 122 108 140

» EmiTreda Hb <2 SD yia Tnv nAikia ol K 122 106 137
KOl TO (p(j)\o //’ 56 A 125 11,0 143

) K 125 11,3 139

/,’ ' 7-8¢ A 128 11,4 148

lMoio maidi éxer avaiuia; 7 K 129 116 147

.’ 9-10e A 130 11,5 146

Ayopl 4 unvwv pe Hb 9,5 gr/dl * 135 1s s
r'] 11-16&, _ A~ . 4272 121 | 163

. - =
. -
. -
- =
- ="
-

Ayopl 14 etwv pe Hb 11 gr/dl

K 13,5 11,8 15,2

TodvraAn X. kar ouv. Haema 2007



Ailpatokpitng (Ht)

Ht
HAwia A 30 EO 971
EO
» O GYKOG TTOU KaTtaAauBavouv Ta ron A 3l 274 a4z
gepuBpokuTtTapa o€ 100 ml aiparog K 327 270 400

7-12 A 35,1 30,4 40,3
K 34,8 31,8 40,2

13-24 p A 36,1 31,8 42,5

« 100%
K 35,7 31,4 40,4
3-4¢ A 36,4 32,5 41,8
Plasma
K 36,6 32,2 41,1
Leukocytes 5-6 ¢ A 37,2 32,9 42,6
—_— and (mﬁy Coat}

platelets K 37,5 33,0 41,9
7-8 € A 37,6 33,7 42,9

Erythrocytes = 45%
Hematocrit = 45% K 38,2 35,2 43,4
0% 9-10 ¢ A 38,4 34,7 42,6

K 39,0 35,8 43,0

Ht (%) = Mcv X RBC /10 11-16 ¢ A 40,8 36,0 48,5

K 40,5 35,2 46,0

ToavraAn X. kair ouv. Haema 2007



Méoocg oykocg epubpwyv (MCV)

* A€iKTNG EKTiKNONG TNG MEONG TIMAG i Mcv

TOU OYKOU TWV £PUBPOKUTTAPWV B

2-6 A 85,4 71,5 99,5

(uikpokuTTapa, vopuoKUTTIAPaA, LAKPOKUTTAPA) K 833 768 935
7-12 p A 78,0 72,0 83,9

MCV (fl) : Ht x 10/ RBC TR TRA S

13-24 u A 78,5 71,4 85,6

= K 78,5 72,4 84,9

3-4 et A 80,0 72,8 86,1

K 81,1 73,3 87,3

5-6 €1 A 81,0 73,8 88,0

on K 82,0 74,1 87,7

7-8 €T A 82,2 76,1 87,3

KAvikn onuacia K 88 760 898
Mop@oAoyIKr KaTaTagn avaiuiog 0er A 825 763 889

K 83,9 77,7 89,5

*EmiBefaiwon o€ emixpioua W-i6er A 844 772 924

K 86,0 77,0 93,2

MEPIPEPIKOU AiATOC

ToavraAn X. kot ouv. Haema 2007



Mop@oAoyikr KOTATAEN AVAIMIOS

Microcytic Normocytic Macrocytic
(Microcytes) |(Normocytes) |(Macrocytes)

" 2I0NPOTTEVIKN avaiyia I I . = MeyaAoBAaoTIKA avaipia
" Meooyeiaka auvopopa o = ATTAQOTIKA / UTTOTTAQOTIKA
= Avaipia xpoviag vooou avaipia
= 210NPOPBAACTIKN avaiyia J

= APETTAVOKUTTAPIKN avaiyia

EvlupotrdBeieg epubpwv

MeBpavotrdBeleg epubpuwv

Avoaon aiJoAUTIK avalpia

Avaipia xpoviag vooou
Otcia pebaipoppayikh avaiyia
ATTAQOTIKN avaipia

Lanzcowsky P. Manual of Pediatric Hematology and Oncology, 5% edition, 2010
Archeci R et al. Pediatric Hematology, 3™ edition, 2006



Méon TroootnTa aipoo@aipivng (MCH)

MCH (pg) : Hb x 10 / RBC

* ACIOTTIOTOG OEIKTNG UTTOXpWMIAC EPUBPOKUTTAPWYV
* AuZAveTal Kal HEIWVETAI OTIC idIEC KATAOTAOEIS e Tov MCV

> - % - " : t ) .‘ C) c
cemral,ballgr is ‘ ) [+ ) L) O L &) <
~1/3 diameter ) D [ - © (% ) O fr\) )

- 3 <« J = . e )‘
- | OCe ¢ °®
( .
- ; { y (&) O o

Méon ocuykévrpwon aipooc@aipivng (MCHC)
MCHC (gr/dl) : Hb / Het x 100

« TMCHC : apuddTtwon, opaipokuTtapwaon (>36g/dl)
 |MCHC : uTTOXpWHMEC MIKPOKUTTAPIKEC AVAIMIES



Eupocg katavoung epubpwv (RWD)

2TATIOTIKN TTAPAPETPOG RDW - CV: SD / MCV x 100
ATtroteAei OgikTn dlakUupavoNnG Tou peyEBouc Twv epuBpwv
(TTPOKTIKA OEIKTNG aVICOKUTTAPWONC)
duololoyikd gupoc: 11,5 - 15%
<2¢etwv:11-17,5%

‘ “ ‘ ﬁ\ KAvikny onuaoia.
* [Npwiyog d€ikTNG aTTavinong o€

ROW=148  RDW=270 , ,
Marked xopnyouuevn Bepartreia

reticulocytosis , , ’
» Alaopikr dIdyvwan avaidiag

=1 ;
I

il 2
R

Normal blood



KaTtaragn avaipiog faon MCV / RDW

MCV | MCV k@ MCV 1
RDW 1 2 10NPOTTEVIKN APETTAVOKUTTAPIKN MeyaAoBAaOTIKN
avaiuia avaiuia K.a. avaipia
Meooyelakn AveTTapkela o1drnpou
avalpia /QUAAIKOU 0&€og
S/ MA KAnpoVvouIKnQ
OPAIPOKUTTAPWON
Avoan aiJoAuUTIKN
avaipia
RDW k@ | *Erepoluyn MA | Oteia ATTAQOTIKN
MEBaIMOPPAYIKA avaiuia
avaipia
Avaipia xpoviag | Avaiyia xpoviag
vOOOU vOOOouU

Lanzcowsky P. Manual of Pediatric Hematology and Oncology, 5" edition, 2010



AikTuogpubpokuTtrapa (AEK)

= Avwpiga epuBpokuTTapa pe didpkeia (wng 1-2 nUEPES
= Quaoioloyikd eupog: 0,5 - 2%
*Neoyva: 3-7% (1" HZ), 1-3% (3-6 HZ)

= AiI6pBwon % AEK avaAoya pe 10 BaBuod avaipiog
(UTTEPEKTINNON O€ Bapid avaiuia)

Aiopbwuéva AEK: AEK% (Hb aoBegvoucg / duaoioloyikry Hb)

m.x. AiopBwpéva AEK: 3% (7 gr/dl / 12 gr/dl) = 1,75%

iee ; ; e,
- >, 418 ’.;. P /“'\4
» . o o =
\ﬁ. !‘( l"{ <_. ~> w9




AiktuogpuBpokutTapa (AEK)

KAivikn onuacia

ExTipnon TNG €pubpoTToINTIKAG IKAVOTNTAS TOU UEAOU

AEK | AEK 1
(Mn avayevvnTiKi (AvayevvnTiKi avaidia)
avaipia)
» ATTAaCia » AipoAucon
» Kakorifcia * Aijoppayia
* Avaiuia xpoéviag vooou * Avaiuieg utro €10Ikr Bepartreia
* 'EMeyn Fe, By, K.a (Fe, B,,, epubpotroinTivn)

2%



210nNPOoTreVIKN avaipio 1 eTepoluyn MA

= ATIO TIC GUXVOTEPEC HOPYPEC avaldiag aTnv TTaidIaTpIkr) TTpAgn

» H diagopikn diayvwan oTtnpideTal:

1. Powers J, et al. Hematol Oncol Clin N Am 2014
2. ABavagiou M kai ouv. lNaidiarpikn Bopgiou EAAGdog 2003

I0TOPIKO (OIATPOPIKEC CUVNBEIEC, OIKOYEVEIQKO IGTOPIKO)
epPUBpPOKUTTAPIKES TTapapETpous (RBC, MCV, RDW)
MopgpoAoyia epuBpwyv, EykAsiota HbH
PEPPITIVN, KOPETHO TPAVOPEPIVNG
KAGoparta aipoo@aipivns (HbA2, HbF)

g




Z10nNPOoTTEVIKN avaipio N eTepoluyn MA

Alatpopry: ! + OIKOYEVEIOKO
11 moooTnTa ] ) ] ) I0TOPIKO: popeia !
YAAQKTOG i AVOpI 4 eTwv KOpITO'I 9 eTwyv | B MA unTtépag '
RBC 4.28 M/nl RBC 56 M/l
HGB 9.7 gr/dl HGB 9.7 gr/dl
HCT 299 % HCT 299 %
MCV 69.7 fl MCV 67.3 fl
MCH 226 pg MCH 19.6 pg
MCHC 324 gr/dI MCHC 32 gr/di
RDW 194 % RDW 16 %
Pepprtivn : 3 ng/ml Qepprtivn : 27 ng/ml
Fe/TIBC: 7% HbA2: 4.4%, HbF: 1.3%

210N POTTEVIKA avaldia Etepoluyn B MA



Z10nNPOoTTEVIKN avaipio N eTepoluyn MA

XpAon HEMOVWHEVWYV EPUBPOKUTTAPIKWY OEIKTWYV ) CUVOUAONUOG
QUTWV O€ OIAPOPA NaBNUATIKA JOVTEAQ

INDEX FORMULA IDA TT
Mentzer MCV / RBC >13 <13
Shine & Lal MCV? x MCH x 0.01 >1530 <1530
England & Fraser MCV — RBC - (56X Hb) — 3.4 >0 <0
Srivastava MCH / RBC >3.8 <3.8
Green & King MCV? x RDW /100 x Hb >65 <65
RDWI MCV x RDW /RBC >220 <220
Kerman 1 MCV x MCH / RBC >280 <280
Kerman 2 Kerman 1 x 10 / MCHC >90 <90
Sirdah MCV - RBC — (3 Hb) >29 <29
RDW - >14 <14
RBC - <5 >5

* IDA: oidnporrevikn avaipia, TT: erepoluyn MA



Indices Used in Differentiation of Thalassemia Trait
from Iron Deficiency Anemia in Pediatric
Population: Are They Reliable?

H euaioBnoia kai n €101KOTNTA TWV JEUOVWHEVWY ] CUVOUQOPEVWV
EPUBPOKUTTAPIKWY OEIKTWYV TTOIKIAEI ATTO XWPEA O XWpPa, AOyw
OIOPOPETIKNAG BapuTNTAG HETAAAGEEWY TWV A 1 B YovISiwy

Kal Ba@uOU CI18NPOTTEVIKAG avaldiag

KaBe xwpa Ba TTpETTel va avaTtrTugel HabnuaTiko JOVTEAO, ACIOTTIOTO
yia Tov OIKO TNG TTANBUC O, Kal £WC TOTE N OIAYVWAOTN TWV TTAPATTAVW
VOONMATWY VA ETTAPIETAI OTIC KAAOIKES pEBGSOUC TTPOCSI0PICHOU
TOU status o18POoV KAl TWV KAAOUNATWY AIJOC@aIpivng

/MCV_,_ Rce 1.Demir A, et al. Pediatr int 2002
Ntzer index) 2.VehaBpoglu A, et al. Anemia 2014
/ 3.Ferrara M, et al. Hematology 2010
/(Mcvz 4.Rund D, et al Blood 1992
x RD .
w) 5. Narchi H, et al. EMHJ 2010

) 6. Nalbantoglu B et al. Ped Hem Oncol 2012



NEoi OeikTEC CUYKEKPIMEVNG TEXVOAOYIOC

v' AvatrtuxOnkav Ta TeAeuTaia xpovia ye atoxo TNV didyvwan Kai
TapakoAounan AlJATOAOYIKWY VOONUATWY XwpPIC ETITAEOV
koaroc!

v Id1aiTepo evdlapEpov TTapouaIAlel N Xprion TOUC OTNV TRWILN
QI1Gyvwan tn¢ amoAuTnC f AEITOUPYIKAC QVETTAPKEIQC a10NPOU,
€I0IKA O€ KATAOTACEIC XPOVIOC PAEYHUOVAC, OTTOU Ol CUMBATIKOI
Broxnuikoi O€iKTEC €ival BUOKOAO va eKTIUNBOUV

v' QoT1O00 N TTAEIOVOTNTA TWV OEIKTWV QUTWYV TTAPEXETAI ATTO
AVAAUTEG OUYKEKPIUEVNG TEXVOAOYIOG

1. Urrechaga E, et al. BioMed Research International 2013
2. Teixeira C, et al. Int Jnl Lab Hem 2015
3. Mateos ME, et al. J Pediatr Hematol Oncol 2008




N£oi OeikTEC CUYKEKPIMEVNG TEXVOAOYIOG

20upoAo EAANvIKN ovopacia Units  TexvoAoyia
Hypochromic Ymoxpwua RBC (Hb % Siemens/ Abbott
RBC <28g/dl) Sysmex
Hyperchromic  YTrépyxpwpa epuBpd % Siemens/ Abbott
RBC (Hb <41g/dl) Sysmex
Macro RBC EpuBpd pe 6yko>120fL % Abbott
Micro RBC EpuBpd pe dyko<60fL % Abbott
Delta -He Alagopd aiyoopaipivng AEK  pg Siemens
- EPUBPWV
LHD XaunAAg TTukvoTNTOG % Beckman Coulter
aigooQalpivng epubpd
CHr ZUYKEVTPWON aigooaipivng  pg Siemens /
AEK Beckman coulter
Ret He AgikTng pg Sysmex
aioo@aipivotroinong AEK
Micro-r Mikpo -AEK % Siemens
Hypo -r Ymoxpwua AEK % Siemens
low -CHr XapnAng ouykévipwong % Siemens
aipooaipivng AEK (<27pg)
MCVr Méoog dykog AEK fL Abbott
MCHr Méaon TrepiekTikoTnTa Hb pg Abbott

AEK




ZUYKEVTPpWON aipoo@aipivng AEK (CHr) -
AgikTng aipoo@aipivotroinong AEK (Ret He)

CHr: éypeon exTipnon TnG TTpoo@aTtng diabsonc Fe oT1o
MUEAG yia TN oUuvBeon alyooaIpivng
CHr | (raidia: 25 - 27,5 pg) =
AgikTn¢ o10npoTTEVIKN S EpUBpPOTTOINONG

KAivikn onuaocia:

Avixveuan avettapKeIag o1dnPou I} OIONPOTIEVIKIG avalliag
[TapakoAouBnon avramokpiong o€ Bepartreia pe aidnpo  EPO
Ailapopikr) d1dyvwan o1dNPOTIEVIKNG avaldiag — avaidia Xpoviag
vOOoou

1. Ullrich C, et al. JAMA 2005, 2. Lorenz L, et al. Arch Dis Child Fetal Neonatal 2015
3. Chouliaras GL, et al. Eur J Pediatr 2010, 4. Brugnara C, et al. JAMA 1999
5. Sudmann AA, et al. Int J Lab Hematol 2012, 6. Parodi E, et al. J Pediatr Hematol Oncol 2012



CHr - Ret He

lMAsovekThuara

XapnAo K6oTOG

Ox1 etmittAéov GYKOG aipaTog

Agev eTTnpealeTal atrd avecApTnToug
TTAPAYOVTEG (PAEYHOVN)

Meiovekrniuara
A€IKTNG OUYKEKPIUEVNG TEXVOAOYIQG
Ox1 TiuéG ava@opdc ota TTaIdId

Etnpeddetal kai o€ KATAOTAOEIG
MN a1rodOoTIKAG £pUBPOTTOINCNG
(MECOYEIOKA OUVOPONQ)

1. Chouliaras GL, et al. Eur J Pediatr 2010,
2. Sudmann AA, et al. Int J Lab Hematol 2012
3. Parodi E, et al. J Pediatr Hematol Oncol 2012



ZUMUTTEPACHOTO

" O1 KAAOIKEG €PUBPOKUTTAPIKES TTAPANETPOI CUMBAAOUY oOnuavrika
oTn SIAyvwon Kal TapakoAouOnon Twv AlaToAoyIKWY VoonuATWY

" H egEMEN TNG TEXVOAOYIOG  TTPOCQYEPEI ONMEPA  TTEPICOOTEPES
TTANPOPOPIEC yia TNV T0I0TNTA  TWV  WPIMWV KAl avwpIdwy
EPUBPOKUTTAPWY, ME NEYAAO QPIOUS VEWV TTOPANETPWYV

" Or1 véec Trapduetpol avaupéverar va afioAoyn@ouv ue HEYAAES
TUXQIOTTOINMEVESC MEAETEC KAl va KABOPIOTOUV TIUEC aAvAPOPAC
yia tov maidiarpiké 1mwANBuouo, TTPOKEIMEVOU VA gival agiotmoTn

' 4

N XPron Toug oTnVv KABnUEPIVA KAIVIKA TTPAELN

&~
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