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. The hematocrit is the percentage (%) of the total blood volume that is occupied by packed
(centrifuged) red blood cells (see figure at left).

. The hemoglobin (Hb) content of erythrocytes. This value is measured as total hemoglobin
content of blood (g Hb/dL).

. Mean red cell volume (MCV). In some disease states, the red blood cells may be either
abnormally large or abnormally small. For example, they are abnormally small
in iron-deficiency anemia.

. Red cell count in millions of cells per microliter. A machine counts the cells as they stream
through a beam of light.

. The morphology of the red blood cells also gives clues to diseases. Sometimes the cells lose
their flattened disk shape and become spherical (spherocytosis). In sickle cell anemia, the cells
are shaped like a sickle or crescent moon,

. Total white cell count tells the total number of all types of white blood cells but does not
distinguish between the different types.

. The differential white cell count estimates the relative numbers of the five types of white
cells. The differential count is made by a medical technologist from a thin smear of blood that
is stained with biological dyes.

. Platelet count is suggestive of the ability of the blood to clot.
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(c) Bone marrow consists of blood cells in different stages of development
and supporting tissue known as the stroma (mattress).

Mature blood cells
squeeze through
the endothelium to

reach the circulation. {\ @
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composed of
fibroblast-like
reticular cells,
collagenous fibers,
and extracellular

matrix.

Reticulocyte
expelling
nucleus

— Venous sinus

Macrophage

——— Monocyte

f— Lymphocyte




{A)

mmature
manocyie

immature
eosinophil

etvzht'ocvw
lymphocyte

- =

immature
neutrophils

erythrocyte
PIecUrsoers

immature
megakaryocyte



EPYOPOINOIHTIKOI
[MAPAITONTEZ
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EPY®POIIOIHTINH(EPO)

["AvkompmTeivn veEPIKNC (Kot NTOTIKNG ) TPOEAEVGTG
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H gvaicOnoia otn EPO Eekivd o€ Tpd1o KOTTOPO Kol avEAVEL
LE TNV OPILOVOT



Mivakac 1.PuooAoYIKES TIHEC aipoTpaipive, ciarokprm ka MCY

HAikia Alpoapaipivi AlpatoKkpitne MCV (fl)
(g/dl) (%) (KatwTEpn TIHA)

Neoyéwro 16,8 (13,7-20,1) 55 (45-65) 10

2 efSopddec 16,5 (13,0-20,0) 50 (42-56)

3 vec 12,0 (9,5-14,5) 36 (31-41)

6 nvec-6 ypdvia 12,0 (10,5-14,0) 37 (33-42) 70-74

712 ypévia 13,0 (11,0-16,0) 38 (34-40) 76-80

Evijuikol

Muvaikec 14,0 (12,0-16,0) 4 (37-47) 80

AvTpec 16,0 (14,0-18,0) 47 (42-52) 80

From Behrman RE, Kliegman RM, Jenson HB, eds, Nelson Textbook of Pediatrics 2000, 16th ed. Philadelphia,

Pa:WB Saunders Co



ANAIMIA

* [1twon Ht, Hb,apiBuou EpuBpwv
 EINAI 2HMANTIKO 2HMEIO NO2QOY
 EINAI AEYTEPOITAGHZ

H BAPYTHTA TH2Z AE 2XETIZETAI
ME TH BAPYTHTA THX YITOKEIMENHZ NO2OY



T i 3 R 9, Ry, ERASIG 1631, 2007560058

AFENIVOY U

T — VIPOA T
EEZvaon AnoTElsopa DUTIOAOYIRES Tipxg
EPYOPA AIMOI®AIPIA (RBC) 5.24 x10M12/L 3.90 - 5.50
AIMOXI®AIPINH (HGB) 11.0 g% 12.0 - 16.0
AIMATOKPITHE (HCT) 358 % 37.0 - 47.0
Méoog; Oyxog EpuBpdw (MCV) 68.0 A 81.0 - 99.0
Méom nepiexmidrnra Hb (MCH) 21.0 pg 27.0 - 32.0
Méomn ouyxévrwon Hb (MCHC) 30.7 g% 32.0 - 36.0
Edpog KaTavourig EpuBpdv (RDW-CV) 20.1 % 11.6 - 14.6
AEYKA ATMOE®AIPIA (WBC) 6.3 x1079/L 4.0 - 10,0
Asuroxurropirnos Tonog DT,
Papdonipnva
] MueloxdTrapa
( BAdoTeg
Aruna xdrTapa Anolirue D.T,
Ouderepdpira (NEUT) 66.2 % 40.0 - 75.0 4.17 K/ul 2.50 - 7.70
‘ AsppoxiTrapa (LYM) 28.6 % 20.0 - 45.0 1.80 K/ul 1.50 - 4.00
Movoxirrapa (MONQ) 52 % 20-10.0 0.33 K/ul 0.00 - 1.00
Hwowopia (EOS) % 1.0 -5.0 K/ul 0.04 - 0.90
Bacedpia (BASQ) % 0.0-10 K/l 0.00 - 0.04
AIMOIETAAIA (PLT) 306 x10~9/L 140 - 4490
Edpoc karavounc aiponeraioy (PDW) 13.0 9% 9.0-17.0
l Méoog Oyrog arponsTaliey (MPV) 94 f 7.6-10.8
ﬂgoomé VEGpdV asonsTaliny (PCT) 0.29 % 0.17 - 0.35
MOPDOAOIIA EPYOPON
AVICOKUTTERWOT) MaxpoxuTTépwon Bacedpiog E1iEn
Ynoxpewsia ZTOXOKUTTAPLOT Zpaiporurrdpwon
MonaAoKuTTapwan NoAuxpwparogiiia IoTOKUTTA WO
MixpokuTTapWoN Avicoxpwiia Eunvpnva Epubpd

A
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ZUyvoTnTa avaipiac.
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WHO definition : Hb conc. < 11 g/dl
For developing countries : cut off level suggested is 10 g/dl



Prevalence of Anemia
in the General Population Worldwide

Development of ACD depends on;

* atute Infection
Development of IDA depends on: (e.g. malaria)
* dietary availability * chronic infection
« altered lron absorption 50% lDA 42% Aco (e.2. tubercubosis, HIV)
due to dietary composition Iron deficiency v inflammation
(e.8. phytate or phenolic RO (e.. theumatoid arthritis)
compounds) * cancer
* age and gender
« environmental factors (.8,
oxygen levels)
* blood loss

Develcomant of ather anemia

sbtyped depends on

 micronutrient deficiencies
(e, VILA, Vit 812, folate,

ribatlavin of copper)

» genetic alterations (.2, IRIDA)



EPMHNEYONTAZ
TH NENIKH AIMATOX2

2.TOV QIUATOAOYIKO AVOAUTI METPWVTAI

o Tiyn aipaTtokpitn (N MIKpoaipaTokpitn) (Hct)

* [looooTo aipyoo@aipivng oto aipa (Hb)

* ATTOAUTOG apIBNOG epuBpwv alyoo@alpiwv (RBC)

« ATTOAUTOG apIBUOG Asukwyv aipoo@aipiwyv (WBC)

« ATTOAUTOG apIBUOG aluoTtreTaAiwy (PLT)

* AguKoKUTTAPIKOG TUTTOC (GRA%, LYM%, MONO% K.a)
* EpuBpokurtrapikoi deiktec (MCV, MCH, MCHC)

« AEK



METPHZEI2Z EPYOPAX 2EIPAZ

AMESZES METPHZEIZ
. RBC
. MCV (79-94 fI)

+ Hb (g/dl) .
EMMEZE2Z METPH2EIX ' micrometers

+ Hct = RBC x MCV/10 % ,

« MCH=HbX10/RBC  mcromeus, q
(27-33 pQ) %

° MCHC: Hb/HCt X 100 (a) Sectional view (b)
(32-36 g/dI)

« RDW (11,5-14,5 %)

Top view




(a) A hemoglobin molecule is composed of four protein globin
chains, each centered around a heme group.

In most adult hemoglobin, there
are two alpha chains and two beta
chains as shown.

(b) Each heme group consists of a porphyrin
ring with an iron atom in the center.

R = additional C, H, O groups



EPYOPOKYTTAPIKOI AEIKTEX

@ Méoog 6ykog epuBpokutTdpwy (Mean Corpusclular Volume, MCV) =
EK(ppaCa ™ pson TIUN TOU OYKOU TWV £EPUBPWYV AINOCPAIPIWV. An)\aén TO
"TT600 peyaAa” ival Ta EpuBPOKUTTAPA HAG.

@ MéEon TTEPIEKTIKOTNTA AlIJOOPaIpivig KaTd epuBpo6 (Mean Corpuscular
Haemoglobin, MCH) = Ek@pdadel Tn yEon TTo00TNTA AIJOC@AIPIVNG TTOU
TTEPIEXETAI TTAVW O€ KABE £puBpPO aipoo@Paipio. AUCAVETAI KAl EAQTTWVETAI
OTIG idIEC KAaTAOTAOEIS e Tov MCV

@ Méon TrukvoTnTa aigoo@aipivng (Mean Corpuscular Haemoglobin
Concentration, MCHC) = Mg autrjv atrodidetal n JEON CUYKEVTPWON TNG
AIMOOPAIPIVNG EVTOC TWV EPUBPWYV AINOC@aAIPiWY. AUCAVETAI OTNV
a@udATWON KAl aTAV KANPOVOUIKI) OQAIPOKUTTAPWAT, EVW EAATTWVETAI OTIC
OI10NPOTIEVIKEG AVAIUIEC KAl OTIC BaAacoavaluied.



* MIKPOKUTTAPWOTN . Meiwon Tou peyéBoug Twyv gpubpov. O
TTUPAVOG TOU MIKPOU AENPOKUTTAPOU TTOU £XEI DIAMETPO TTEPI TO 8,5
MM, aTToTEAEI XPOIMO HETPO CUYKPIONG TOU HEYEOOUG TWV
EPUBPpWV.

e MaKPOKUTTAPWOT) :AGEnon Tou peyéBoug Twv pudplov.

2 € ETIXPIOHA : AUENON TNG KUTTAPIKAG OIANETPOU.

* AVICOKUTTAPWON: To HEyeBOG TWV EPUBPOKUTTAPWY TTOIKIAEL.

Diameter u

| Volume pL
Macrocyte Leptocyte Discocyte ~ Codocyte Spherocyte




EYPO2 KATANOMH2Z EPYOPQN
RDW = (Standard deviation of MCV + mean MCV) x 100

Red Cell Distribution Width

RBC x 105/mi

80 90

80* percentile - 20 percentile

-~ X constant
80* percentile + 20' percentile



http://en.wikipedia.org/wiki/Standard_deviation
http://en.wikipedia.org/wiki/Mean_corpuscular_volume
http://en.wikipedia.org/wiki/Arithmetic_mean

[MPOZEITIZH APPQ2TOY ME ANAIMIA
1. IXTOPIKO

2UUTITWPOTA QVAIUiag
ATTWAEIQ AiJaTOC
Algoppayikr 01aBeon
Dappaka Kal TOCIKEC OUTIEC
OIKOYEVEIOKO IOTOPIKO



2YMITTQMATA ANAIMIAZ

QxpoTnTa

Kotrwon

Tayukapdia

TayxuTtvolia
EuepebioTdTNTa
AuUOKOAia OUYKEVTPWONG
KepaAaAyia

ZAAn

Nauria /pgiwon 6peenc
Avwpualicg E.P.
AttwAela libido
Eugpdavion KapdiakwVv QUONPATWY
2.TNOAYXIKA CUPTITWHATA



[MTPO2EITI2ZH APPQ2TOY ME ANAIMIA
2. KAINIKH EZETA2H

ZWTIKA onueia

A€pPa(EAKN KVNUWYV,KOIAOVUXia,euBpacToOTNTA VUXIWY,
WXPOTNTA, TTETEXEIEG, EKXUMWOEIG,Spiders)
ETITTEQUKOTEC(IKTEPOC,WXPOTNTA,UTTOOPAY Q)

BuB46¢ opBaApou(oidnua oTrTikiG BnANRG,aipoppayicg)

2 TOMATIKA KOIAOTNTA(YWVIAKNA XEIAITIOO, aIOppayies,aTpoPia BnAwy,
OUPAIMIKA ATTOTTVOIQ)

NEPPADEVEC

OoTta(oTepVviKn eualodnoia)

Kgpéla)yyalaKé ( KAATTOOMOC,PUOT|MATA, TTEPIPEPIKA OIONUATA,UYPOI
poyXxol

KolAia (nTratooTTAnvoueyaAia.aokitng,Naleq)

NeupoAoyIKn ekTipnon(TTEPIPEPIKN VEUPITIOO,oNuEio Romberg,
OIATAPAXEC I00PPOTTIAC)
[MUeA0G-OpBO



[MTPO2EITI2ZH APPQ2TOY ME ANAIMIA
3. EPTAZTHPIAKA AEAOMENA

Aluyatokpitng (Hct)- 45 £ 5% A/ 42 £ 5% [
Aipoo@aipivn (Hb)-15 £ 2,5 g/dl A/ 14 £ 2 g/dIl’
ATTOAUTOC apIBuOC puBpwv aipoagaipiwv (RBC) 4,0— 6,0 * 1012 /|
ATTOAUTOC apIOUOC Asukwyv aipoo@aipiwv (WBC)
ATTOAUTOC apIOUOC aipoTreTaAiwy (PLT)
NA€UKOKUTTAPIKOG TUTTOC (GRA%, LYM%, MONO% K.Q)
EpuBpokuttapikoi dcikreg (MCV, MCH, MCHC)

AEK (0,2-2 %)

Mop@poAoyia eTTIXPIOUATOG

Mop@oAoyia puelou (etTixpiopa,Bloyia)

Deppitivn opou

TIBC

B12/PuAAIKO

AANEC eCeTAOEIC




[TAOODY2IOAOI'KOI
MHXANI2MOI

« Octcia: Tpauua, TOKETOC, alyoppayia TTETTTIKOU

« Xpovia: Egunvog puon, MNMNapaoitwoelg, atmwAEIa aTTo TO TTETTTIKO KAl TOUG VEQPOUG
Meiwpévog xpovog {wng rwv epubpwv

*  2Uuyyeveic dlatapaxEc: ApetTavokuTTapiky avaipia, EAAeiwn G6PD,c@alipoKuTTapwaon
« EmiktnTEC: EYKOUPOTA, @APUOKA, TOEIVEC, XNMIKEC OUTIEC, EAOVOUTIa

* Autodvoool unxaviouoi: Autodvoon aldoAUTIKI) avaldia, aldOAUTIKI) VOOOG TOU
vEOYVOU

AvarrorsAsouarikn epupormoinon

« Alatpo@ikn: Zidnpog, PUAAIKG, B 12, GAAEC BITAUIVES KAl IXVOOTOIXEIN

* Avaipia xpoviag vooou: Noiuweeic (TB, HIV), @Aeyuovr) (voool ouvdEeTIKOU 10TOU),
*  VEOTTAQOIEG, UTTOBUPEOEIDIONOC

«  "EAANeiyn gpuBpoTrointivng: Xpovia VEPPIKI AVETTAPKEIA

* Aionon: Asuxaiyia, AEp@wpua. AsutepoTTabeic eVTOTTIOEIC, HUEAOIVWON

« AmAaOTIKA avaidia: @Appaka, XNUIKES EVWOEIS, aKTIVOBOAIa, 1810TTaBR¢

* Meooyeiakn avaiyia (a) kai (B)



TA=INOMH2H ANAIMIQN

« MOP®OAOTIKH MPOSEMIZH
(MCV,RDW)

+ KINHTIKH(kinetic) MPOZETIZH
(AEK)



YMNO-ANATENHTIKEZ ANAIMIEX
AEK< 50x 10°

ANATENHTIKEZ ANAIMIEZ
AEK> 100x10°

ATtAaoTiKn avopio
Apyng amAacio epuBpac oelpag
MuelobuomAaoTtiko cuvdpopo

MeVIKEC avolLuieC
*EAAeWn odripou
*EAewdn B12, QuAAikou ogog

AiOnon puelov/ lvwon
Avaluio xpoviag vooou

Melwpévn napaywyn EPO

ALlLOAUON
Avoon

Mn avoon
*2YITENH2:
*uepBpavomnabelec,
*SPETAVOKUTTAPLKH VOOOC,
*LECOYELOKN avaltpia,
ecv{UOTIAOELEC.
*ENIKTHTH:

*PNH,

* Oappoaka

* MikpoayyelonaBeLa ,
* YILEPOTIANVLOUOC .

Alpoppayia



TA=INOMHXH ANAIMIQN
ANAAOI'A ME TO MCV KAI TO RDW

MIKPOKYTTAPIKH ANAIMIA

RDW 1 /MCV |

e 210NPOTIEVIKN avalyia

* [B/s BaAacoaiuia

*  MikpoayyeloTraOnTIk alOAUTIKA avaluia

RDW g.¢.0. IMCV |
« ETtepoluyoc B M.A.
* Avaipia Xpoviac Néoou



TA=INOMH2H ANAIMIQN ANAAOT'A
ME TO MCV KAI TO RDW

MAKPOKYTTAPIKH ANAIMIA

RDW T /IMCV 1
MeyaAoBAaaoTikr) avaiuia

* AuTodvoaon aIJOAUTIKA avaiyia

*  WuxpoouyKoAANTiVEC

 Neoyva

RDW g.¢.0. IMCV 1
* ATTAQOTIKA avaiuia

« MDS

*  AAKOOAIONOG

*  YT1repOupeocIdIoPog



TA=INOMH2H ANAIMIQN ANAAOT'A
ME TO MCV KAI TO RDW

NOPMOKYTTAPIKH ANAIMIA

RDW 1 /IMCV €.¢.0.

* APETTAVOKUTTOPIKA avaluia
* Aigoo@aipivottafeia SC
 MueAookArpuvon

e 210nNpoBAaCTIKA avaiyia

RDW g.¢@.0. IMCV g.¢.0.

* Avaipia Xpoviag Néoou

* Ailgoo@aipivotrafeia AC/AS

*  KAnpovouIKkr) cpaipoKuTTapwaon
» Occia aipoppayia

+  Kippwon

*  Oupaipia



MIKPOKY TTAPIKH ANAIMIA




H pioAoyikn onpacia Tou aidnpou oTnpileTal oThv XNHIKA Tou
1010TNTA va HETATITITEI EUKOAA ATtO Thv avaxOeioa poppn oTnv
o e1dwpévn

Fe2* Fe3+.

O gidnpoc¢ mailel onpavTiko poAo

*MITOXOVOPIOKO UETABOAICHO (KUTOXPWUATA, HITOXOVOPIOKH AKOVITAON)
*METAPOPA OCUYOVOU (aigoogaipivn, puoo@aipivn)

*oUvBOeon Tou DNA

O cidnpog €ival TOCIKO OTOIXEIO
QUCAVEI TA ETTITTEOA OCEIDWTIKOU Stress CUUMETEXOVTAC O€
QAVTIOPACEIC HETAPOPAC NAEKTPOVIWYV Kal EAEUBEPWV TOLIKWY PICWV



KATANOMH 2I1AHPOY

M Transferrin-Fe, 65%
. Ferroportin ) Erythrocytes

L"J Tf Receptor

2% < Lo
_—, Bonemarrow

®

10%

B

20% o Tissue- ol

*+ Macrophages uptake:

Q ’ ' 1-2 ma/day
Hepatocyte

gc e « Enterocyte
5 - > %Q‘Q,? ) DMT-1
"‘, > 0 Tf-Fe ; - -----.---

.n- / 591? shaessttE5S

Ferritin Yes.,, )

> 5 8% T( ) Heme-iron

= Muscle Iron losses (1-2 mg/day):
20 « Sloughing of intestinal cells
T « Desquamation of skin and urinary cells

« Sweat
+ Blood loss

All cells



H Ekppaon TwV dIa@OPWYV YOVIOIWYV TTOU EUTTAEKOVTAI OTOV
UETABOAIOUO TOU O10POU, TTPOKEINEVOU Va EAEYXOEI N
POPTION TOU OPYAVIOUOU UE OIdNPO EAEYXETAI UE TNV
aAANAETTIOPOON OUO KUTTOAPOTTAQOHATIKWY
o1dNPOoPPUOMICTIKWY TTPWTEIVWYV TwWV IRP1 ka1 IRP2
TTOU TTEPIEXOUV CUYKEKPIMEVES aAANAouyiegc Tou RNA
(IREs).

H Asitoupyia rouc ouvoésl Tnv EVOOKUTTAPIA
B1odiaBsoiIuoTnTA TOU CIONPOU UE TNV KUTTAPIKN TOU
xpnon, tnv epubporroinon, TIC HITOXOVOPIAKES
EVEPYEIAKESC AVAYKEC KAI TNV ATTAVTINOCN OTNV PAgyuovin
Kal To 0{EIOWTIKO Stress.



(stores requlator, erythroid regulator)

Heme. « Dietary -—oNonhemeIron




[TapAYOVTEC TTOU ETTNPEALOUV
TNV ATTOPPOPNOCN CIONPOU

Atroppdépnon Zidnpou tng Aiung
[Tood TNG aipng (16iwg O0TO KPEQCQ)
[MepIeKTIKOTNTO ACBECTIOU OTO YeUa
[MpocToiyacia gaynTtou (Xpovog, Bepuokpaaia)

Atroppopnon Avopyavou 2idnpou
Katdotaon o1drjpou
[Mood mBavou diabéoiyou o1dripou
lcoppoTria JETACU BETIKWYV KAl apvNTIKWYV TTAPAYOVTWV
O¢cTIKOi : Aokopikd ocu, Kpeag r} Wapi
ApvnTIKOI :a) TTiToUupa, BPwHn, aikaAn
B) @aivoAeg (oTo TOAI, AaXavikd, dnNuNTPIAKA)
Y) TTPWTEIVN oOYIOC




Macrophages




[Twe n ew1divn puBuilel To oidnpo

MuegAé¢g TwV ooTWYV
Kol GAAa onueEia

Xpnong Tou Fe

AwdekadAKTUAO
H egi1divn gival évag apvnTikOG pUBMICTHG TNG ATTOPPOPNONG TOU OIBNPOU,
TNG AVOKUKAWONG KAl TNG ATTEAEUBEPWONG TOU ATTO TIG ATTOONKEG

Fpn, eppoTtropTivn
Nemeth E, et al. Science. 2004;306:2090-2093.
Courtesy of Tomas Ganz, PhD, MD, and Elizabeta Nemeth, MD. / Ganz T. & Hershko C. ESH 2008



Mnxaviopoi TTou puBuidouv TNV TTapaywyn ewidivng

[ J VV [ J [ J V

A\

H pUBuion yivetal o€ PETAYPAQPIKS ETTITIEDO, OTTO £€va OUVOAO
TTPWTEIVWV TTOU EKPPALOVTAl OTA NTTATOKUTTAPA.

Méow TOU O106poOU

Augavel JEOW TOU AUENMEVOU KOPEOUOU TPAVOPEPPIVNG

EAaTTwvETAlI HEOW TWV XAPNAWYV ETTITTEOWYV OI0POU OTO TTAGOUA
Méow TnG gpuBpoTTOoinOoNG

Méow TNG PAEYMOVAG

AvVECAPTNTA ATTO TOUG AVWTEPW PMNXAVIOUOUC

[MupodorTeital atrd TNV IL-6 Kal AAAEC KUTOKIVEG

Méow TnG utroiag

;(GTG(;TO)\ﬁ NG €EKPpaong TNG eyidivng atrod Tov HIF (hypoxia inducible
actor



®EPPITINH (M.B. 440Kd)

Amoteleiton and

v éva TpOTEIVIKO KEAQOC (ammopepprrivny)
(24 vopovadeg )

v &vo Tupfva 6181 pov

( mtepiéyetl koTd péco 6po 2500 1ovta Fest
-GT1 PEPPITIVN TOV NTOTOG KOl TOV GTTANVAL)

* H pgpprrivn Tov 0pod exxkpiveton amd ta KvTTopa Tov AEX.

e O pvOuog éxkpiong kabopiletor and Tov Fe o1o KutTapoTAAGL.

* O Fe gndyel dueca t 6OvOeon TG amopeppLTiving

( elevBepo Fe Tpoteivikd KEAVPOG TG PEPPITIVIIC OTO  KVTTOPOTAAGLATIKA
pilocopota)

* H oepprrivn teivel va oynuortiCer otabepd oAryouepn. Otav Ppiocketal o€
neploceln, OTO0  KUTTOPO  OmoONKeELTIKOV — opyavev  TElveEl v
GUUTVKVOVETOL



OEPPITINH KAl PAEI'MONH

H ocvykévipoon TS @EPPLTIvIS TOV 0POV PALVETUL VO AVTAVUKAC TOV
GlO1 PO TOV KIVI|TOTOLELTAL.
2.€ MEAETEC PAeypOVWOOUC DIEYEPONG ME POVTEAND O&giag vooou, TNV
Taxeia au¢non TNF-a kai IL-6 akoAouBouv n aug¢non Twv
OUYKEVTPWOEWYV TNG QEPPITIVNG Kal TNG CRP T1I¢ TTpwTeg 48 WpEC,
EVW OTN CUVEXEIA TA ETTITTEDA QPEPPITIVNG TTAPAPEVOUYV UWNAG TTapA
TNV TTTwaon tnG CRP, pe Tnv TeAeuTtaia auty duoavaAoyia va
TTAPATNPEITAI KOl O€ JOVTEAQ XPOVIAG VOOOU.

AUTH N EUNEVOUCO UTTEPPEPPITIVAIYIA €ival TTIBAVA ATTOTEAECUA TOU
MAKPOTEPOU XPOVOoU nuiceiag (wng TNS QEPPITIVAS aAAG Kal TNG
KATAOTOANC TNG €pubpoTToinong.

2.€ voonAeuopevoug o MEO® peE aipgo@ayokuTTapikO cUVOPOMO N
utteppeppiTivaipia (= 500 ng/ml) @aiveTal va gival avecaptnTog
TTPOYVWOTIKOG TTAPAYOoVTAC BvNTOTNTAG EVW OE TTOAUTPAUMATIEC TA
augnuEva eTTiTTEdA PEPPITIVNG CUOXETIOTNKAV PE TN BapuTtnTta TOU
TpaAUNATOG KAl TV TBavoTnTa avatrtu¢ng ARDS.
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2NV KAVIKT] O1dyveo ) 1 @EpPLTiv TPETEL VO TPOGOIOPILETAL (G
N TOPAUETPOC TPDTNG ETIAOYNC Y10l TNV EKTiUNoN TV amobepdtmv Fe
(tavtomoinom autiog oG ovaluiog)

1 ng/ml gepprrivng 10mg amoOnkevuévoo Fe.
H ntAéov alomiotn mAnpoeopia amd TI¢ TIUES TNS PEPPLTIVIG 0pOD glval

1 OLOTIGTOGCT WOLUITEPO YOUNAQOV ETUTEOMY GLOTPOV
o10 AEX.

Av 1 pepprrivn ivon <12pg/l ;o1 amwodqkeg ivor eEavtinuéveg
(evaioOnoia 59%, g1d0ikoTNTA 99% )



TPANXOEPPINH
O LOVaOTIKOC PLGIOAOYIKOG HETOPOPENS FE
LETOCY TAACUOTOG, EEMKVTTAPIMV VYPOV KOL IGTMOV.
Tomoc ovvBeong : nmap (T 1, mepimov 8 NUEPEC)
["\Wkonmpwteivny 79,6 KD , B-1 nAexkTpo@opnTiK KivnTiKOTNTA.

1 nopro tpaveeeppivic perapéper 2 aropa Fe3* (Ferric)

evm LETOED Toug TapeuParietal Eva avidv (drtTavOpaxikd 1 KapPoviko).

1.41 mg Fe/mg Tf

H ovvOeon ¢ 610 Nmap pumopel va avdveTal
ooV LETPO O10pHmong,

eCopPTOUEVN OTTO TIC ATOITNOELC Kol TO, oroBsuoro os Fe.




Ta enimeda TPAVGOEPPIVIG GTO TAACUO GLVNO®C LETPOVTOUL
GOV OAIKT] GLOT|POOEGUEVTIKT] TKOVOTNTO,
(Total Iron Binding Capacity, TIBC)

IIepimov to 1/3 tn¢ TIBC gival puciodoyikd kopeouévn ue Fe.

* AvCAvovTon GTN GLOMNPOTTEVIH
*EAaTTOVOVTIUL GTNV VTEPPOPTOGT] GLOT)POV

O1 pAeyunovég, ol AoumEelc, ol kakonBelec,n nratomwadeia, To
VEQPPOGIKO GUVOPOLO KO O VITOGITIGUOC KOTAGTEALOVY TO, ETITEOQ
TPUVOPEPPIVNG

EVM M EYKLUOGUVT] KO TO, OVTIGLAANTTIKA TPOKAAOVY GOSN 6N TOV
EMMEOOV TNC TPAVCPEPPIVC.



Kopeouoc tpavopeppivng (TTS) Fe/TIBC

Tiég < 15% Bempodvial Ol yvOOTIKEG GLOT|POTEVINC
GE Un ovpoKovg acOeveic.

H avénon tov kopeouot (>60% A, >50% I') Osmpeiton
0 KOAVTEPOC KOl TPOIUOTEPOS TPOCVUTTOLUATIKOS OEIKTNG EAEYYOV
Yol TNV KApovoutki aipoypopatmet (1-2 /1000 kotoikovg)



Ymodoyog tpavepeppivne (TTR)

OUEPNC OLOUEUPPOVIKT YAVKOTPOTEIVY] OITOTEAOVUEVT] OTTO OVO
TOVTOGTLEG VTTOOUAOES, Ol OTOIEC GLVOEOVTOL UETAED TOVG UE
OLGOVAPLOIKO OEGLLO.

O kB VTOOOYENS GLUVOEEL 2 LOPLOL TPAVGPEPPIVIG.

O1 VTOdOYEIC TPpOVGPEPPIVIG EKPPALOVTOL GE OAX, TOL EUTVPTVO KOTTOPO
Eivon mapoviec o€ peyarovg aptiuoig otic TpOOPOUES LOPPEC TMV
ePLOPOKVLTTAP®V,GTOV TAUKOVVTO KOl GTO NTTOP.

H pérpnon t1ov emmEomy TV VT000YEMV TPUVOPEPPIVIS GTO
nioopa fondast ot OLPOPIKN OLAYVEOGT HETAED

* GLONPOTEVIKNG OVOLRING KoL

S VUG YPOVIMV PAEYHOVOODY VOGOV.



O 01AVTOg VTodoYsag TpavePeppvs (STIR)
ELVOL LILOL OKPOTPLOGUEVT] LOPPT] TOV IGTIKOV LITOJOYEN TPAVoPEPPIvIE ( LOVO amd TO
OLULVOTEAIKO AKPO TOL LLOPiov,
70 omoio ameAevfep®ONKE e TPOTEOAVGN OO TV KLTTOPIKN UEUPPAvN)
O1 vTOo0YELS TPAVGPEPPIVIG GTO TAAGLO OEV EXNPEALOVTOL OO TIC PAEYLOVEG 1 TNV
nrotondoeilo
H pétpnon oto mhdouo tne cvuykévipoonc tov STIR amotelet éva véo deiktn extiunong e
GO POTEVING.
H npoéhevon towv STIR oto mAdopa, Osmpeiton 6T eivar and tov epupokvTTapIKd PHLELD
KOl TOL ETITEOQ TOVG TPOGOOPILOVTAL OO TNV EPVOPOKVLTTOPIKT OPAGTNPLOTITO TOV LVEAOV.

H apykn kAvikn gumeipio 0€lyvel OTL 1 GLYKEVTPOOT] TV VITOSOYEDV TPAVEPEPPIVIG GTO
TAGG L0, OVTOVOKAG TNV OAMKT] COUATIKT LALH TOV 1GTIKOV VTTOO0YEN,

KoL ML OITOVGLAC GAAMV CUTI®OV TOL TPOKAAODY £PLOPOKVTTOPIKT VITEPTAAGIA,

aOENGT TNC GCLYKEVIPMGTC TOV DTTOOOYEN ATOTEAEL LUl ELOUGON TN TOGOTIKY] UETPMNON
NG 1GTIKNG GLONPOTEVING.



H averrapkela Fe, n avaigia Kal n utrogia
odnyouv NEoW aucnuéEvng aouvBeong Tpavo@eppivne kal DCT1
0€ aug¢naon aTnVv atmoppoPnaon Kai duvVATOTNTA METAPOPAG.

XapNAOC KOPETHUOC TPAVOPEPPIVNG AUCAVEI TNV TTAPAYWYN TWV
DCT1.

AvTiBeTa
n Tpwrteivn HFE trepiopilel Tnv TTpdocAnwn Fe atrd tov TTR.

Ta avwpiya KUTTapa KPUTITNG (crypt cells) xpnoiueuouv cav
alobntnpec Fe



ETrikTnTa AiTiIO 010NPOTTEVIOC

AUENUEVEC AVAYKEC —

ATTWAEIO aipaTog

Melwpévn TTpéoAnNwn

AucaTtroppopnon oi1dnpou

1.
2.

VVY VYV 'V

TTaIdIa Kal £@npol
EYKUMOOUVN Kal BnAacuog
QPUOIOAOYIKA: EJUNVOG pPAON
TmaBoloyikd: Xeipoupyeio,

TOKETOG, AIPATOUPIA, AINGTITUON,
TTAONOCEIG TOU TTETTTIKOU

aigodoaia
xopTo@ayia i Kakn diarpoen

ouvOpoua ducaTTopPOPNONG
(Sprue, vooog Crohn)

META OTTO XEIPOUPYIKNA ETTEURACN
OTO OTOUAXI I} OTO £VTEPO

AUTOAVOQOT ATPOYIKNA YACTPITIC
Aoipwen atrdé Helicobacter pylori
KOIKAIOKQAKN

Photis Beris, The Curriculum in Iron Metabolism & Related Disorders



2 10NPOTTEVIKN availia: KAIVIKEC EKONAWOCEIC

« Qxpotnta dépuartocg &
ETTITTEQUKOTWV

« Kolhovuyia

* [ wviakn XEINITIC

* AioOnua kauoou oTnv YAwooa

 [AWOOCITIG

*  TpixomrTwon (aAwTTeKEia aerata)

Ewkoveg: www.nature.com/bdj/v194/n12/images/4810265f1 / www.dentistry.leeds.ac.uk/biochem/lectures/nutrition.org Modern
Nutrition in Health & Disease. 9t ed. Editors: Shils, Olsen, Shike & Ross. Williams & Williams, pub.
Photis Beris, The Curriculum in Iron Metabolism & Related Disorders



http://www.nature.com/bdj/v194/n12/images/4810265f1 /
http://www.nature.com/bdj/v194/n12/images/4810265f1 /
http://www.nature.com/bdj/v194/n12/images/4810265f1 /
http://www.dentistry.leeds.ac.uk/biochem/lectures/nutrition.org

EAEIMXOZ 2IAHPOY

O AsiToupyikdg Fe Tou opyaviopou PTTopED va eKTINNBEI aTTd TO 1I0TOPIKO,
TNV KAIVIKNA €IKOVQ, TNV TIYA AIoo@aIpivng Kal TOUG EpUOPOKUTTAPIKOUC
OEIKTEG.

O1 atroOnkeg Fe ummopouv va acioAoyndouv atro Ta £TTITTEdA YEPPITIVNG KAl
ATTO TNV KATAVOWN TWV KOKKIiWV aluooidnpivnG o010 HUEAG TWV OOTWV.

O BaBuodg peTagopdg Kal atrdédoong Tou Fe oToug I0TOUG UTTOPEI Va
EKTIMNOEI atrd Ta emiTreda Fe otov opo, TNV Tpavo@eppivn opou (TF), Tnv
OAIKA) 010NPodETUEUTIKN IKavoTNTa ToUu opou (Total Iron Binding Capacity,
TIBC), To To000TO KOpeouou TG TF (Transferrin Saturation, TSAT) kai Tov
OIaAUTO uttodoxéa TNG TF otov opo (STFR).

H TTpwTtoTTOp@QUpivn Kal N QEPPITIVI TWV EPUBPWV AINOCPAIPIWY AV Kal
TTAPEXOUV KATTOIEC ETTITTAEOV TTANPOPOPIEC DEV XPNOIUOTTOIOUVTAl OTNV
TTPAEN. TO TTOOOCTO TWV UTTOXPWHWY £pUuBpwyV, TTou uttoAoyileTal atrd
OPICMEVOUG QVAAUTEC, aVTAVAKAG TO TTOCO aIoo@alpivng ava epuBpo kal av
CETTEPACOEI TO 6% €ival TTPWINOC OEIKTNG CIONPOTTEVIAC.



2i0nNpPoc opou

e 2UVIOTATAI Ol £CETACOMEVOI VA TTPOCEPXOVTAI VNOTIKOI, aPoU
TTPpWTEIVES Kal AITTidia BoAwvouv 10 deiyua Kal divouv WPeudwg
QUENMEVEC TIMEC. H AN TTpéTTEl va gival TTpwivi) Adyw TNG
NUEPNOIAG dIAKUMAVONG TwV ETTITTEOWY ToUu. ETTITTAEOV N TEAEUTAIO
METAYYION QigaTOC Ba TTPETTEI VO ATTEXEI XPOVIKA TOUAAXIOTOV 4

NUEPES
Yeudwe puoioAoyika
» [lpooparn Anwn oidnpobBeparreiag
*  Anwn ouummAnpwuarwy darpoens
Yeudwe yaunia
e 2uwvurtdpxouaa oéeia n xpovia pAsyuovn n Aoiuwén
» Mereyxeipntikn TELIOOOC
 NeommAaoia
*  Ymompwreivaiyia



EMTMEAA OEPPITINHZ

Yevdms pvoioloyikd
Yevoag younid Xovomopln olelog N ypovias AEYUOVHS
*[10/0 omdvio, *Hraroxvtrapixin fAofn

*Neomlooiec



EpyaoTnplakeg OOKIUATIEC YIa TNV EKTIMNON TNG
ETTAPKEIAG I uN O10nPOoU

2idNPOC HUEAOU TWV 0OTWV
(dokiyacoia Perl’s).
EykataAgipTnKe

Algoo@aipivotroinon Twv dIKTUOEPUBPOKUTTApwWYV (reticulocyte
haemoglobin content — CHr; ADVIA 2120  RET-He; XE 2100)

[ToocooTO UTTOXPWHWYV EpuBpokuTTapwyY (HYPO; ADVIA 2120)

Photis Beris, The Curriculum in Iron Metabolism & Related Disorders



2UUTTANPWUATIKEC OOKIMOCTIEC aTn dlEPEUVNON TNG
MIKPOKUTTAPIKAC avaidiag

TaxutnTta kaBilnong epubpokuttapwy (T.K.E)

C — avmidpwoa TpwTeivn (C.R.P.)

AvaAluon aiyoo@aipivng (Hb): nAektpo@opnon Hb, uypn
xpwuartoypagia uwnAnc mototntag (High-performance liquid
chromatography — HPLC)



Ala@opikn dlayvwaon o1dNPOTTEVIKAG avaidiag &
eTepOluync B-peocoyelakne avaiyiac (B-MA)

MapaueTpPOGg 2 10NPOTTEVIKNA avalpia Etepoluyoc B-MA
MCV / MCH EAQTTWHEVOC / EAATTWHEVOC | eANATTWPEVOC l/ EAQTTWHEVOC
MCHC EAQTTWHEVOG K.@.  EAATTWUEVOG
RBC apiBudég EAQTTWHEVOG QAUENUEVOGS

RDW au¢nuévog (PUCIOAOYIKOG

Fe EAQTTWHEVOC (PUOI0AOYIKOG

TIBC auénuévn (PUOIOAOYIKN

sTiR augnuevol augnuévol

Ferritin EAQTTWHEVN (PUOIOAOYIKN

HbA2 EAQTTWHEVN auénuévn

HbF (PUCIOAOYIKA QuUENUEVN l PUOIOAOYIKN
RBC EVTOVN UTTOXPWHIaA, aVIOOKUTTApWOn, | Paced@IAn oTi¢n,
Mop@oAoyia eAeITTTOKUTTAPpWON (pencil forms) oTOXOKUTTOpPA

MCV, mean corpuscular volume / MCH, mean haemoglobin concentration / MCHC, mean corpuscular hemoglobin cncentration /

HbA2, haemoglobin A2 / HbF, haemoglobin F / RBC, red blood cells / RDW, red blood cell distribution width /
STIR, soluble transferrin receptor / TIBC, total iron binding capacity.




Ala@popikn d1ayvwaon o1dNPEOTTEVIKNG avalliag &
eTeEPOLUYNC B-peocoyelakng avaiyiac (B-MA)

ETTixpiopya TepIPEPIKOU AiATOG

210NPOTTEVIK avalpia Etepoluyog B-pecoOyEIOKA avalpia
MIKPOKUTTAPWOTN, UTTOXPWUIa, MIKPOKUTTAPWOT), UTTOXPWHIa,
QAVIOOKUTTAPWOT, TTOIKINOKUTTAPWON, OTOXOKUTTAPWON, BaceOPIAN aTign,
EAAEITTTOKUTTAPWON OAKPUOKUTTOPA

EikOveg emixpiopaTtog TepIPEPIKOU aipaTtog Tou Dr. C. Brouzes.

lolascon A, et al. Haematologica. 2009;94:395-408.

Mariane de Montalembert & Adlette C. Inati. The Curriculum in Iron Metabolism & Related Disorders



Iren deficiency does not compromise
the diagnosis of high HbA: [} thalassemia trait

Cristina Passarello, Awtonine Giambona, Mownica Cannata,
Margherita Vinciguerra, Diswma Renda, and Aurelio Maggio

WO C Emawobgia ¢ Malarse Rare del Sangue ¢ Organi
Emawpoierici, Azienda Ospedaliera Ospedali Riunii “Villa Sofia-
Cervello®, Falermo, Italy

9625 samples without Hb variants haematologica | 2012; 87(3)

1133 samples with serum ferritin value determinated and normal white blood cell indices

@’/\

Group A Group B
| J
861 with servm ferritin value< 30 pe/L 271 with serum ferritin value 30 pg/L
W
170 with molecular studies 83 with molecular studies
l v
21 with B thal (mean serum ferritin value) 29 with B thal (imean serum ferritin value)
a) 10 with B Cd 39 (16 pg/L). a) 18 with B Cd 39 (76 pg/L).
b} 4 with BIVSInt110 {12 pg/L}. b) 6with BIVS | nt110 (87 pg/L).
€) 3with BIVSIntl (13 pg/L). ¢) 2with BIVS | nt1 (88 and 35ug/L).
d) 2 with BIVS | nt6 {6 and 20 pg/L). d) Lwith BIVSInt 2(33 pg/L).
e} 2with B-promoter defect (9 and 25 pg/L). e) 2with BIVSIint1{41 and SO pug/L).

f) 1 with BIVS I nt6 (38 pug/L).
g) 2with BIVS I nt 745 (32 and 39 ug/L).
h) 1 with BCd 30 (60 pg/L).

Figure 1. Profile of study used to evaluate the effect of iron deficiency on HbA: levels.




[MapapeTPOGS

2710010 O10NPOTTEVIAG

Meiwon Twv

AavBedvouoa

2 IONPOTTEVIKN

atrofnkwv Fe g13npoTTevia avaiyia

(reduced iron stores) (depletion of iron stores)
Aigoogaipivn (PUOIOAOYIKN (PUOIOAOYIKN EANATTWHEVN
MCV / MCH (PUOCIOAOYIKA (PUOCIOAOYIKA eEAQTTWEVA
2idnpog opou (PUCIOAOYIKOG eANATTWPEVOC EAQTTWHEVOG
TIBC QUCIOAOYIKA augnuévn aug¢nuévn
Kopeouog Tf (PUOI0AOYIKOG ENATTWHEVOG EANATTWHEVOG
QeppiTivn EANQTTWHEVN EANQTTWHEVN EAQTTWEVN
2idNPOG JUEAOU | eAATTWUEVOCG atTouoIAdel atTrouoiddel

Fe, ogidnpog / MCH, mean corpuscular haemoglobin / MCV, mean corpuscular volume /
TIBC, total iron binding capacity. / Tf, Tpavo@eppivn

Adlette C. Inati. The Curriculum in Iron Metabolism & Related Disorders




EpyaoTtnpiakEC OOKIPNATIEC yIa TN OlEPEUVNON TNG
O10NPOTTEVIAC

« 2idnpog opou (Fe)

* Tpavogeppivn (TT)
* OAIKA o10npodeopeuTikn IkKavoTnTa (Total Iron Binding Capacity —
TIBC)

» Kopeoudg TpavoPeppivng (transferrin saturation) = Fe / TIBC x 100
« Unsaturated Iron Binding Capacity (UIBC)
«  Qeppitivn opou (ferritin)

Eival ecaipeTikoi OEiKTES

EKTIMNONG TWV aTTOBNKWV
010 pou.

» soluble transferrin receptors (sTfR)
» Ferritin index: sTfR / log ferritin

Hershko C. In: Beaumont C, et al, eds. Disorders of Iron Homeostasis, Erythrocytes, Erythropoiesis. Forum service editore:
Genoa, Italy; 2006. Photis Beris, The Curriculum in Iron Metabolism & Related Disorders. Tpotrotroinuévo.



Table 1. Biological Parameters of Iron Metabolism

Normal

Iron
Deficiency

Anemia of Iron Deficiency
Inflammation and Inflammation

Bone marrow iron

2-3

0-1

2 1-2

Iron

0.7-1.8 mg/1
12-35 umol/l

"

2} "

1.8-2.85g/l
25-25 umol/l

4

Y Nor

20-50%

vy <16%

vy <20

30-300 ug/|
50-670 pmol/l

&; <30 pg/l
(women <12 ug/l)

1-5%

t*

28-35 pg

"W

30-80 nmol/mol
heme*

>200

0.83-1.76 mg/|
19-44mag/t

tt

<0.7(1.5)or <2 (4)t

No standard ref.

"

<10 mg/I*

N




AAYO6pIOuOC via TN diEPEUVNON MIKPOKUTTAPIKAC avaIdiag

ApiBpoég RBC |

/

Ap1Buéc RBC K.@. 1 I

CRP K.Q. CRP |
Ferritin K.¢.
Ferritin < 50 | | Ferritin 50-150 | [ Ferritin >150 hd
= ~
sTfR/log Ferr sTfR/log Ferr
=21.5 <1.5
— . [—
Ferritin <20 Ferritin .. Avaipia xpoviag :
: vooou Avaiuon Hb
E¢étaon BM |
AakTuAiogideic o16npoBAGOTEG?
. HbA2 41 HbF duacioloyIkA
Zléng\(l)gl)ﬁ?gnm 1 1 pattern
1
) ) Meavn ?\inwﬁﬂ "EAgyx0G oIKoy£velag
—_ 210npoTrevikn avaiyia = A H. pylori ‘Epeuva yia eAAcipelg
5 16
Armiohoyia? Mn atravrnon otnv aywyn v O XproHoomH
N~ B-thalassaemia 1
Avahuon Hb , O-thalassaemia

Reprinted from Lambert JF, et al. In C Beaumont, P Beris, Y Beuzard, C Brugnara, eds. Disorders of iron homeostasis,
erythrocytes, erythropoiesis. Forum service editore, Genoa, Italy, 2006 page 73 figure 1.
Photis Beris, The Curriculum in Iron Metabolism & Related Disorders. TpoTtrotroinuévo.




OEPAIIEIA
1mg cinpov/ml petoyyildpevov aipoatogc OMOQX
> Y ynid okovoutkd KOGTOG
»Yynin toikdnra
(TVPETIKEC AVTIOPAGELS, AAAEPYIKA cvuPduota, LETAOOCT
LOLLMO®V VOST|LATOV )
» Acoufoatn petdyyion

( kivovvog o&glag VEQPIKNC OVETAPKELNS, KOTOTANETLOG
Oavatneopog KatdAnEnc).



consider further
investigation, and blood
transfusion if anaemia is
severe

HE.

3 months for a year
and then after a
furthes year giving
further iron as

necessary




I'evika poTeiveTan

yopnynomn 200 mgr nuepncime ueypt g 010pO®GNC NS AVOLUIOG
(omaving amartovvtal Ayotepec amo 4 BOOUAOES)

Kol KOTOTY cuveyion pe uikpotepn 06on (100 mgr) yio 3-6 emmAéov
UNVEC OOTE VA, KOAVPOOVV 01 amoONKeC G101 POV TOL LVEAOD



* AvemIOUUNTEG EVEPYEIEG: ZTTaViWG TTPOKAAOUVTAI TTETTTIKEG
OlATaAPAXEG, OTTWG VauTia, EMETOI, KOIAIOKA AAyn, dIGppoIa N
OUOKOIAIOTNTA Kal alpoolénpwon o€ Xpovia Anwn. AAEPYIKEG
AvTIOPACEIG €ival TIOAU OTTAVIEG. 2€ NAIKIWHEVA ATOUA EGAITIOG TNG
QUOKOIANIOTNTAC UTTOPEI va dnuioupynOei koTrpooTao.
AAANAETTIOPAOCEIG: Ta avTidgiva, TTAYKPEQTIKA ekXUAiouaTa,
XOAEGTUPAUIVN, YOAQ N Quya PEIWVOUV TNV aTTOPPOPNON Tou. Me
AAAOTTOUPIVOAN QUEAVETAI N €VATTOBEDT) TOU OTO NTTAP OF
KIDPWTIKOUG. O oidnpog eutrodilel TNV atroppo@pnon Twv
TETPAKUKAIVWV.,

 AoooAoyid: OsparmeuTikwg 60-200 mg aToIXEIAKOU OIBHPOU TNV
NUEPA KATA TN OIAPKEIA | HETA TA yeUPATa (KOAUTEPN AvoXn).
MpoguAakTikwg 60 mg TNV nuepa. MNaidia: 1.5-2 mg/kg 2-3 @opeg
TNV NUEPQ.



H owktvogpvopokvtTapmon apyiCel petd 3-5 nuépeg,
@Odvel 6to pEYloTo onueio petd 8-10 nuEpeC Ko akoAOVOMC LELOVETAL.

H avénon tc ampos@arpivng apyiCel peta v In gfooudoa kot
EMOVEPYETOL GTO PLVGLOAOYIKA EMITEON LETA OO 6 EROOUAOEC

H mtAnpnc avakopymn omd tn LKpoKuTTAP®Go YiveTon LeTd amd 4 pUnvec



2.idnpoc¢ kal PUuAAIKO ocu

 QOupdda A: 2uvduaouog Ociikou 210fpou Kal PuAAIKoU
Océoc (2 diokia 100mg FeSO4 + 0,85 mg Folate)

e OpddaB: Oeukodg Zidnpog (2 x 100 mg)

* AmoTteAéopara:

- H Opada A mmapouciaoe peiwaon ¢ BiodiaBeciudTnTac Tou BkoU
210fpou kard 36%, oc oxéon pe Tnv Opdda B

e JUMUTTEQPOAOCMA:
Eival op00TeEPN N Xpnoligotroinon Twv U0 QAPUAKEUTIKWYV
TTPOIOVTWYV CEXWPIOTA Kal OXI 0€ CuvOUAOUO

Schuster O et al.

Arzneimittelforschung. 1993 Jul;43(7):761-6. 69



BaoIKEG ATTOOEKTEG EVOEIGEIG YIA I.V.
o1onpoBepartreia

Intravenous iron treatment: state of the art, Photis Beris, MD, Division of
Hematology, Geneva University Hospital, International training course
Iron metabolism and related disorders, Geneva, Switzerind, 2002
AoBeveic pe oofapr) o1dNPOTTEVIKN avaldia

Auvoavecia Tou ao0evouc OTa OKEUACUATA per 0S

Aduvapia atroppoPnong atro TO TTETTTIKO

ETTaveIAnuuéVvEC aTToTuXieC [ aduvapia CUPPOPPWONS TOU aoBevoug
AEITOUPYIKA OI0NPOTTEVIa

Avallia VEQPIKNG aveTTapKelag + Epo

[MpoeyxeipnTiKA pUBPIoN TNG ouvBeonc TS Hb pe Epo yia > 3 ¢Bdop.
Availpia xpoviag vooou + Epo Bepartreia .. PAeypovwdng
TTAOOEIC TOU EVTEPOU, PEUMATOEION apOpiTida, avalyia Kakonoeiag
Tayxeia d16pOwaon avaldiag JETA TOV TOKETO 1] METEYXEIPNTIKA (O€
ouvouaouo Pe Epo)

MapTupeg Tou lexwPa pe G10NPOTIEVIKN avaIlia Kal / 1 EVEPYO
algoppayia



AocoAoyia

* H amairoupevn GUVOAIKA 000N OIONPOU UTTOAOYICETAI TIPOXEIP OE
200 mg yia ka8 g Hb% KATw atrd 1o QUOIOAOYIKS. 2TO TTOCO AUTO
TTpoaoTiBevral 500 mg yia Tnv TTARPWON TWV ATTOONKWV.

M.x. av n 1iyn g Hb Tou aoBevoug gival 8 g% 1o EAAeINpa gival 13-8 =
S g Hb. ETropevwg amaitouvtal (5 x 200) mg + 500 = 1500 mg
OTOIXEIQKOU 0101 pou.

Evoopuikn xopnynon: H nuepnaia 60on Tou eVOOUUIKWG XOPNYOUUEVOU
o10npou oev TrpéTtel va utrepPaivel Ta 100-250 mg yia Tov eviAiko
(avaAoywg pe 10 Bapog Tou), Ta S0 mg yia TTaidia 5-10 eTwv Kai Ta

S mg yia Taidla 1-5 eTwv. H evOopUIKA evean OlevepyeiTal TTAvTa
Babia oToug yAouToUG (EVOAAGG) E HaKPIA BEAGVA yia TAV ATTOPUYN
TOTTIKOU £PEBIOHOU KAl UTTEPXPWONG TOU OEPUATOG ATTO diagUYN TOU
(POPHPAKOU OTOV UTTOOOPIO I0TO KABWGE KAl JETA ATTO TTIPONYOUNEVN

avappoOPnon yia TNV atroPuyr evOoPAEBIAC Xoprynong.



MAKPOKYTTAPIKH ANAIMIA



Mivakag 1. Katdragn peyahoPAQOTIKOV QVaLov.

EMEIYH B12 EMEIYH OYANIKOY 0=E0Z
. AHMMEAHZ AIAITA . [IAHMMEAHZ AIAITA
Xoprogayia 0. Avexela
Il AYZATOPPOOH2H B. 1dpupatiopdc
II.1. TaoTpik y. Xpnon yaAakToc atyoc
0. Kaxoneng avauia 0. EibwkeC diareg
(Tumog evnhikwv Kat veavikog) Il. AY2ATIOPPO®HZH
B. O\ yaoTpexTopn 0. Evieponabela ex yAoutevng-
y. 20vdpopo Zolliger-Ellison Tporuko sprue
I1.2. Evigpu B. ®dppaka (avriemAnmuka,
0. 2TG0M EVIEPIKOU MEPLEXOUEVOU QVTIOUAANTTTIKG Ka)
(ekkoAmapaTa, OTEVRHATA,0UPpiyya, Y. Tayeln KUTTapi) avayewwnon
YEUD. QVAOTOUMOELS, TUPAES EAIKEQ) TOU [1UgA0U (QIpOAUTIKES
B. BoBptokEpakog o mAaTUC QVaILieS, kakonBelee, OAEY-
Y. XpOVIO TPOTIKO Sprug Liovdn voonuara K.a)
0. Extopm theou - vooog Crohn 0. Kippwon fnatog

£. Zuyyevnc e duoaroppognon e €. Alodiauon
guvodo mpwTevoupia (2uvdpoyo
Immerseund-Grosbeck)
0T. XpOvia voOmUaTa Tou Maykpearog
(. ®apuaka
. HIV-AOIMO=H/AIDS

AIATAPAXEZ METABOAIZMOY B12
| YITENELX

0. Averdpketa tpavoxoahapivg I

B. Opokuatewvoupia e [eBuAlahovi oEuoupia
II. EMIKTHTEZ

AnAnmpiaon ano o€gidio Tou alwrou
AIATAPAXEZ METABOAIZMOY ®YAAIKOY 0=E0Z
[ 2YITENEX

Neoyvikég duothaoieg
II. EMKTHTE2

Odppaka; avaotaktée me dudpouhtkig pedoukTa-

ong (methotrexate, muptyeBayivn, ToiieBonpim)
AIATAPAXEZ ZYNOEZHZ DNA

| 2YITENEIZ
a. Opotikn o€uvoupia
B. Zuvdp. Lesch-Nyan
II. EMIKTHTE2
Odppaxa: avrieTaBohiteg, (avakoya mupUuBVGY,
avakoya moupwvav K.a)
AAIEYKPINIZTOI MHXANIZMOI
0. EpuBpoeuyaiia
B. Muehoduomhaoia
Y. ZUYYEVELS duogpUBPOTOMTIKES VAIIIES
0. MeyahoBhaotikes avauiee avBexikeg omv B12

!
!
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INVESTIGATING MACROCYTIC ANAEMIA
?
Diet, alcohol, liver disease, drugs,
hypothyroid, family history of pernicious anaemia,
previous abdominal surgery

Blood fiim

Serum vitarmin B, folata,
Livar and thyroid function

Abnormal blood film Abnormal liver function Low folate
Target cells, stomatocytes l

¢ See section on
Refer to haematologist ? 7 folate deficiency
Malabsorption Alcohol
Diet Chronic liver disease
Pernicious anaemia l

v

See section on Go over the history and
B s deficiency do relevant tests
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OPIZMOX

MeyaAoBAaOTIKR avaipio opada diaTapayxwyv TTou
XOpaKTNPIJETAI ATTO 101AITEPEG HOPPOAOYIKES AAAOIWOEIG
KUTTAPWYV TTEPIPEPIKOU AiNATOG KOl MUEAOU OOTWYV AOYyw
dlatapayxng ocuvleong kail wpipavong DNA (acuyxpovia
wpigavong TTupAva/TTpWTOTTAGCMATOG) Kal aTtrd diatapaxn
KUTTOPIKNG dlaipeong



MakpokuTTapikEC MeyaAoPAAOTIKEC Availiec
(MMA)

AITIA:
diatapayxn Tng cuvleong Tou DNA atré

1. '/ENAe1pn B12
2. 'EMNeIpn @UAAIKOU 0CEWC
3. 'EAAe1ipn B12 kal @UAAIKOU 0&EwC
ME aTTOTEAECUA un aTTOdOTIKI) EpUBPOTTOINON.
To KUTTapPO POAveEl oTnV TTUKVOTNTA TWV 32 gr/dl TTPIV CUPTTIANPWOEI

N4 " dlaipeon YE ATTOTEAECHA TTAPAYWYH HEYAAWY EPUBPOKUTTAPWYV
(MakpOKUTTOPAQ)



Bploketal otic {wikeG TPOodEG e TN popdn tnG kKuavokoBaAauivng
Amntoppodatal armod to TEAKO TUAMA TOU ELAEOU

Natural sources
of vitamin B12:

Vitamin B12 is [

important for Eggs, meat, poultry, B12 is also added
metabolism, the shellfish, milk and to fortified grain
formation of red milk products »*  products, such as
blood cells, and cereals

the maintenance
of the central
nervous system,
which includes
the brain and

| i 1 l\s‘l Red blood spinal cord
! M ‘ é cells £
\.' A B FADAM.
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Normal absorption and transpart
of dietary vitamin B4,

Figure 2

ATtroppo@drtal armrd 10 TEAIKO TuAUA TOU EIAEOU

H Birapivn B12 o010 oTOPAX!I EVWVETAl JE MIA
YAUKOTTpWTEiVN ,eVOOYEVAG TTAPAyOVTaG,
Castle(IF intrinsic factor), Tou
TTOPAYETAI ATTO TA KAAUKOEION KUTTAPA TOU
B6Aou Tou oTOuGXOU.

To ouputrAeypa B12- evdoyevig TrapdayovTag
@TAVEI OTO TEAIKO TUNUA TOU EIAEOU Kal
aTToppPOoPATal ATTo TA ETMONAIOKA KUTTOPA HE
€101KOUG UTTODOXEIC TTOU deoEUoUV TNV B12
EVW O €VOOYEVIG TTAPAYOVTAG ATTOCTTATA,
TTEQPTEI OTOV EVTEPIKO AUAS Kal akOAouBei Tnv
TTOPEIA TOU EVTEPIKOU TTEPIXOMUEVOU.

H BitapivnB12 eicépxeTal 010 mpwTromAaoua Tou
EMONAIOKOU KUTTAPOU KOl JETAKIVEITAI TTPOG
TOV QYYEIAKO TTOAO TOU KUTTAPOU YIA VA
TTapaAn@Bei atrd TIg TpavokoBaAauiveg

O1 TpavokoBaAapiveg cival peyaAoudpia TTou
METapEPouV TNV B120Ta KUTTOPQ TOU
opyaviouou

H Birapivn B12 dicukoAUvel TNV attoppo@naorn Tou
QUAAIKOU 0&€0¢ aTTd TO £VTEPO Kal puBuiel
TNV €i0000 TOU OTA KUTTAPA




Etiological implications and elements of clinical course

Exclusive dietary intake 1
(requirements = 2-5 pug/day, higher if pregna
or breastfeeding)

Arrival in the stomach in bound form
(dietary proteins, haptocorrin, glycoproteins)

s Malnutrition, vegetarian diet

Dlssoc‘nation Food-cobalamin malabsorption
(HCI, pepsin, bile, pancreas) —
(advanced age, alcohol, antisecretory biguanides, bacterial
overgrowth, surgery, gastritis)

Y
Absorption =" Malabsorption, pernicious anemia (associated autcimmune
(Binding to IF 99%) malabsorption syndrome)
(Passive 1%)

-

(transcobalamins) — Congenital transport-protein deficiencies (newborn)

Uptake and cellular utilization == Congenital enzyme deficiencies (newborn)

Enterohepatic cycle + renal reabsorption

Large reserves (5—-10 years)




Chi fom foed

-
Food
Chi-deficiont food or breast milk

Stomach

Defect in I¥

Partisl or 1okl gastreciomy
\F Gastric bypsss

Atrophic gastrits
Acid-blocking drugs

Prricious anemis [lack of IF)

Bacterial overgrowth
Parasites

Sprve

-
lleal cell

Imernlund-Grasheck dhease

Lys (‘F'GD LCc(’.\nl.ur n F disease

=" Blood vessel
HC-Ch 30%

TC-Ch 20%

Table 1. Risk Factors for Vitamin B,
Deficiency

Decreased ileal absorption

Crohn disease

lleal resection

Tapeworm infestation

Decreased intrinsic factor

Atrophic gastritis

Pernicious anemia

Postgastrectomy syndrome (includes
Roux-en-Y gastric bypass)

Genetic

Transcobalamin Il deficiency

Inadequate intake

Alcohol abuse

Older persons

Vegetarians {includes exclusively breastfed
children of vegetarian mothers)

Prolonged medication use

Histamine H, blockers

Metformin (Glucophage)

Proton pump inhibitors




- ~
Optic atrophy, anosmia, loss of taste,

glossitis
- S

Abnormalities in infants and children )

Developmental delay or regression,
permanent disability

Does not smile

Feading difficulties

Hypotonia, lethargy, coma

Hyperirritability, convulsions, tremors,
myodonus

Microcephaly

Choreoathetoid movements

( Infertility

[ Peripheral blood

Macrocytic red calls, macroovalocytes

Anisocytosis, fragmented forms

Hypersegmented neutrophils, 1€ with
six fobes or 5%¢ with 5 lobes

Leukopenia, possible immature white
cells

Thrombocytopenia

Pancytopenia

Elevated lactate dehydrogenase level
{extremes possible)

Elevated indirect bilirubin and
aspartate aminotransferase levels

Decreased haptogiobin level

Elevated levels of mathylmalonic acid,

homocystane, or both
p

N

L \ d

| N

Brain

Alterad mental status

Cognitive defects

“Megaloblastic madness™ depression,
mania, irritzbility, paranoia,
delusions, labikty

-~

L

Spinal cord
Myelopathy
Spongy degeneration

i

Paresthesias

Loss of proprioception: vibration,
position, atadic gait, imb weakness;
spasticity (hyperreflexia); positive
Romberg sign; Lhermitte's sign;
sagmental cutaneous sensory level

AUtONOMEC nervous system

Postural hypotension

Incontinence

Impotenca

Peripheral nervous system

Cutaneous sensory loss

Hyporeflexia

Symmetric wazkness

Paresthasias

-

.

Bone marrow

Hypercellular, increased erythroid
Precursors

Open, immature nuclear chromatin

Dyssynchrony between maturation of
oytoplasm and nucle

Giant bands, metamyelocytes

Karyorrhexis, dysplasia

Abnormal rasults on flow cytometry
and grtogenetic analysis

N INGL | mro 3682

NEJM ORG  JANUARY 10, 2013

Table 2. Clinical Manifestations
of Vitamin B,, Deficiency

Cutaneous
Hyperpigmentation
Vitiligo
Gastrointestinal
Glossitis

Jaundice

Hematologic

Anemia {(macrocytic, megaloblastic)
Thrombocytopenia
Neuropsychiatric

Cognitive impairment

Gait abnormalities

Irritability

Peripheral neuropathy

Weakness



VITAMIN B,; DEFICIENCY
. Vitammﬂudeﬁoenquusesmm‘ble megaloblastic aner

. Meﬂddmpmbhmmmmmﬁemmwm&mmmsum

+ Measurement of methylmalonic acid, homocysteine, or both is used to confirm vitamin B,, deficiency in untreated patients;
an elevated level of methylmalonic acid is more sersitive and specific for the diagnosis.

. F«Mmﬂlpemd«smorm‘mm.. long vitam 'mww
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Table 2: Ma!'or clinical manifestations of cobalamin

System Manifestation Comment
Hemawlogical 7Macr<)cytosns, hypetsegrrletttatlorl VFrethem
of the neurrophils; aregenerative
macrocytary anemia: meduliary
megaloblastosis (“blue spinal
cord™)
Isolated thrombocyitopenia and Rare

neutropenia: pancytopenia

Hemolytic anemia; thromboric
miicroangiopathy (presence of
schistocytes)

Very rare

Neuropsychiatric

Combined sclerosis of the spinal
cord

Classic

Polynewarites {especially sensitive
ones); ataxia: Babinski’s
= non

Freguent

Cerebellar syndromes affecting the
cranial nerves, including opric
newuritis, optic atrophy, urinary or

fecal incontinence

Changes in the higher functions,
even dementia, stroke and
atherosclerosis

thype mial;
Parkinsonian syndromes;
depression

Digestive

Hunter's glossitis: jaundice;: lactate
dehydrogenase and bilirubin
elevation (“intrameduliany
desmuction™)

Classic

Resistant and recurring Rare
mucocutaneous ulcers
Abdominal pain: dyspepsia: Debatable

nause=ar vomiting: diarrhea:
disturbances in intestinal
functioning

Gynecological

Aarophy of the vaginal mucosa and
ic vaginal and ari

Cinfections {especially mycosis):

hypoferility and repeated

miiscarriages

Under studhy

Venous thromboembolic disease;
angina (hyperhomocysteinemia)

Under study

CMA] = AUG. 3, 2004; 171 (3)




Perniclous anaemia presenting as catatonia
without signs of anaemia or macrocytosis

S. Jauhar, A. Blackett, P. Srireddy and P. J. McKenna

summary

Pernicious anaemia can present with psychiatric symptoms
before haematological or neurological manifestations appear.
We describe a young woman who presented with Insidious
onset catatonia without evidence of psychosis or depression.
Blood count and mean cell volume were normal and
neurological findings were equivocal. Low B, levels and
intrinsic factor antibodies were found only by chance when

they were included in a battery of further investigations. B,
replacement was followed by prompt improvement. This
case provides an argument for wider screening for By
deficiency in certain individuals with psychiatric disorders.

Declaration of interest
None.

BIPsych

The British lournal of Psychiatry (2010)
197, 244-245. doi: 10.1192/bjp.bp.108.054072




QUAAIKO ofU

To QUAAIKO OCU TTEPIEXETA :
*  TTPACIVa AaXQVIKA,
*  YOAQKTOKOMIKG TTPOIOVTA ,

*  nmap
Amoppoearar atrd 10 apxIKO TUARMA TNG
vNOoTIOAG.

Folate

aids in the
production
of red blood

A
%

Folate works with B12
and vitamin C to help
the body digest and

utilize proteins

FADAM.
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Aitia Avetrapkeiag QuAAikou O&Eog

2TEPNTIKEC KATAOTAOEIC

- Kakn diatpopn

- Aiaita aduvaTtiopatog

- Aduvapia Aqung TPoPNGS
2uvopoua duocamoppopnons

- TpoTTIKA sprue

- Kolhiakny véoog

- EkTeTauévn agaipeon vAioTidag
Auénuévec avaykeg

- Kunon

- @Agypovwodelg voool (QuUaTiwon, PEUPATOEIDNC apBpITIC K.4.)
- Kakonon veomrAdouarta

- AlgatoAoyika vooruaTta (UECOYEIOKN avaiyia,
MUEAOOKANPUVON)

AAAa aitia

- Hmatikn véoog
- AAKOOAIONOC
- AQun avTIETIANTITIKWV



Table 1. Causes and Treatment of Vitamin B,, Deficiency.

Cause Treatment Follow-up
Severe malabsorption
Pernicious anemia (autoimmune gastritis) Intramuscular cyanocobalamin at a dose of 1000 yg administered Administer iron and folate replacement as needed for full hemo-
intrarmuscularly daily or every other day for 1 wk, then weekly globin response, especially in patients with intestinal dis-
for 4 to 8 wk, and then monthly for life, or oral cyanocobala- ease; perform surveillance for other autoimmune condi-
min at a daily dose of 1000 to 2000 ug for life* tions, especially thyroid disease in patients with pernicious

anemia; perform upper endoscopy in patients with symp-
toms of gastric cancer{ or iron deficiency

Total or partial gastrectomy Same as for pernicious anemia Same as for pernicious anemia
Gastric bypass or other bariatric surgery Same as for pernicious anemia Same as for pernicious anemia
Ileal resection or organ reconstructive surgery Same as for pernicious anemia Same as for pernicious anemia
(ileal conduit diversion and ileocysto-
plasty)
Inflammatory bowel disease, tropical sprue Same as for pernicious anemia Same as for pernicious anemia
Imerslund-Grasbeck and other syndromesi Same as for pernicious anemia Genetic o:;nselm to detect vitamin B,, deficiency in family
members
Mild malabsorption
Protein-bound vitamin B, , malabsorption Oral cyanocobalamin at a dose of 500 to 1000 pg daily or intra-  Perform tests for iron deficiency, anemia of chronic kidney dis.
muscular cyanocobalamin at a dose of 1000 pg daily or every ease, and anemia of chronic inflammation; these conditions
other day for 1 wk, then weekly for 4 to 8 wk, and then coexist frequently in older adults, may limit the response to
monthly for life treatment, and may require further treatment
Mild atrophic gastritis Same as for protein-bound vitamin B,; malabsorption Same as for protein-bound vitamin B,; malabsorption
Use of metformin'* Same as for protein-bound vitamin B, malabsorption Sarne s for protein-bound vitamin B,; malabsorption
Use of drugs that block stomach acid Same as for protein-bound vitamin B,, malabsorption Same as for protein-bound vitamin B, ., malabsorption
Dictary deficiency
Adults
Vegan or vegetarian diet, or diet low in meat  Supplements containing >2 ug of vitamin B,, or foods fortified Perform tests for iron deficiency, which is very common
and dairy products with vitamin B,
Infants.
Breast-feeding in infants with vitamin 8,,—  Intramuscular cyanocobalamin at a dose of 250 to 1000 g daily, Confirm metabelic response in infants or refer parents to genet-
deficient mothers'® ¢ then weekly until patient recovers; treatment of mother to ics specialist for evaluation; provide nutritional counseling
enrich breast milk; oral supplementation with 1 to 2 g of for mothers
vitamin B, daily or vitamin B, ,~enriched formula or food
Children
Diseases similar to those causing malab- 100 pg of intramuscular vitamin B,, monthly or high-dose oral  Confirm pernicious anemia or congenital malabsorption
sorption in adults vitamin B, daily in younger children; treatment as per

adults in older children

Recreational or occupational abuse of nitrous oxide§ Intramuscular cyanocobalamin at a dose of 1000 g adminis- Evaluate for vitamin B,, malabsorption; provide addiction coun-
tered on the same schedule as that for pernicious anemia seling
above and for life if underlying pernicious anemia is present

Nitrous oxide anesthesia in occult pernicious anemia'”

* Intramuscular hydroxocobalamin can be substituted for intramuscular cyanocobalamin, but document the long-term response if it is administered at 3-month intervals.

T Experts are not in agreement about the necessity or frequency of routine upper endoscopy in patients with pernicious anemia, However, symptoms suggestive of gastric carcinoma, un-
explained iron deficiency, and proven gastrointestinal blood loss should prompt a full investigation.

1 Congenital malabsorption of vitamin B,, results from mutations of the ileal cubam receptor, cubilin, or amnionless (as in the Imerslund-Grisbeck syndrome) and from mutations in
gastric Intrinsic factor. These syndromes are usually manifested in infancy and early childhood, although studies have shown a delay in onset even into adolescence.'

§ Nitrous oxide inactivates the vitamin B, ,~dependent enzyme methionine synthase and causes formation of vitamin B,, analogues and gradual tissue depletion of vitamin B,,.

¢25) JOURNAL of MEDICINE

Stabler SP. N Engl J Med 2013;368:149-160.
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AI1TIoOAOYIKA - PApUAKEUTIKA

2.Th vooo Biermer
1000ug (udpofukopaAapivng i kuavokopaiapivng)
via 7-10 nuépec
Kdl oTh oUVEXEID
pia éveon avd 1-2 paveg dia Piov

Hydroxocobalamin:

IDROXOCOBALAMINA inj.sol. (im) 1 mg/2 NEOCYTAMEN inj.sol.
(im.os.iv) 1 mg/2.5 ml

H kuavokopaAapivn €xel KATTWG HIKPOTEPO Xpovo dpdaong, sival Opwe ae
KAIVIKO eTtiTtedo e€ioou amoTeAsopaTtikn ge Thv udpofukoPpaAiapivn.
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Oral vitamin B,5 versus intramuscular vitamin B> for
vitamin B,, deficiency: a systematic review of
randomized controlled trials*

Christopher C Butler', Josep Vidal-Alaball®,
Rebecca Cannings-John', Andrew McCaddon’, Kerenza Hood",
Alexandra Papaioannou®, lan Mcdowell* and Andrew Goringe®

Butler CC, Vidal-Alaball J, Cannings-John R, McCaddon A, Hood K, Papaioannou A, McDowell |
and Goringe A. Oral vitamin B, versus intramuscular vitamin B, for vitamin By, deficiency:
a systematic review of randomized controlled trials. Family Practice 2006; 23: 279-285.

Background. Vitamin B,, deficiency is common, increasing with age. Most people are treated
in primary care with intramuscular vitamin B4,. Several studies have reported equal efficacy of
oral administration of vitamin By,.

Objectives. We set out to identify randomized controlled trial (RCT) evidence for the
effectiveness of oral versus intramuscular vitamin B,; to treat vitamin B, deficiency.
Methods. We conducted a systematic review searching databases for relevant RCTs.
Outcomes included levels of serum vitamin B,,, total serum homocysteine and methylmalonic
acid, haemoglobin and signs and symptoms of vitamin B,; deficiency.

Results. Two RCTs comparing oral with intramuscular administration of vitamin B,; met
our inclusion criteria. The trials recruited a total of 108 participants and followed up 93 of
these from 90 days to 4 months. In one of the studies, mean serum vitamin By, levels were
significantly higher in the oral (643 = 328 pg/ml; n = 18) compared with the intramuscular group
(306 = 118 pg/ml; n=15) at 2 months(FP < 0.001) and 4 months (1005+= 595 versus 325+ 165 pg/ml;
P < 0.0005) and both groups had neurological responses. In the other study, serum vitamin
B.2 levels increased significantly in those receiving oral vitamin B4, and intramuscular vitamin
By2 (P<0.001).

Conclusions. The evidence derived from these limited studies suggests that 2000 ug doses of
oral vitamin B1z daily and 1000 ug doses initially daily and thereafter weekly and then monthly
may be as effective as intramuscular administration in obtaining short-term haematological
and neurological responses in vitamin By,-deficient patients.

Keywords. Cobalamin, cyanocobalamin, hydroxocobalamin, pernicious anaemia, vitamin By,.
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1. 1AEK . Epgpdvion 31kTUoEpUBPOKUTTAPIKAG KPionG

2. 1 TToAupopypomuphvwy oe 1 epdopdda

3. 1 AildomteTaAiwv «

4. 1Hb ka1 émavodo TNC YuaioAoyiKNG HoppoAoyidg TG epuBpdc aeipdc
2 NUEPEC OTO HUEAD
2 epOouddec oTn mepIPEpeld

5. TAgukokuTTdpwy (TeAeuTaia)

MeTd Tn Xophynon B12/@uAAikoU — peydAn| | K" Adyw auénpévng
AVAYKNG EPUOPOKUTTAPWY — UTTOKOAIQIUIO




OYAAIKO O=Y

AvTevdeigelg: MeyaloBAaoTIKEG avaipieg atré EAAeiwn Bitauivng B12 1
adleukpivioTng aitiohoyiag. Na pn xopnyeital oTnv avaiyia Twv VEOTTAACIWY
OIOTI EVOEXETAI VA EUVONOEI TNV AVATITUEN TOU OYKOU.

AVETTIOUUNTEG EVEPYEIEG: 2TTAVIWG AAAEPYIKES avnépaoalg
AAANAETISPACEIG: Ta aviICUANTITIKA, avTAYWVIOTEG TOU QUAAIKOU 0&€0g
(TPIuEBOTTPIUN, PHEBOTPECATN, KATT.) KAI QAIVUTOIVN UTTOPET VO TTPOKAAEGOUV
EVOEIO UAAIKOU 1) VO TTOPEUTTODIOOUV TOV PETABOAIOHUO TOU. To QUAAIKO 08U
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Folate and vitamin B-12 status in relation to anemia, macrocytosis,
and cognitive impairment in older Americans in the age of folic
acid fortification1.2.3.4

Martha Savaria Morris, Paul F Jacques, Irwin H Rosenberg, and Jacob Selhub

Abstract

Background— Historic reports on the treatment of pernicious anemia with folic acid suggest that
high-level folic acid fortification delays the diagnosis of or exacerbates the effects of vitamin B-12
deficiency. which affects many seniors. This 1dea 1s controversial. however. because observational
data are few and inconclusive. Furthermore. experimental investigation is unethical.

Objective— We examined the relations between serum folate and vitamin B-12 status relative to
anemia. macrocytosis. and cognitive impairment (ie. Digit Symbol-Coding score <34) in senior
participants in the 1999-2002 US National Health and Nutrition Examination Survey.

Design— The subjects had normal serum creatinine concentrations and reported no history of
stroke, alcoholism. recent anemia therapy. or diseases of the liver. thyroid. or coronary arteries (77 =
1459). We defined low vitamin B-12 status as a serum vitamin B-12 concentration <148 pmol/L or
a serum methyvlmalonic acid concentration —210 nmol/L—the maximum of the reference range for
serum vitamin B-12-replete participants with normal creatinine.

Results— Aflter control for demographic characteristics. cancer. smoking, alcohol mtake. serum
ferritin. and serum creatinine. low versus normal vitamin B-12 status was associated with anemia
[odds ratio (OR): 2.7: 95% CI: 1.7, 4.2]. macrocytosis (OR: 1.8;: 95% CI: 1.01, 3.3). and cognitive
impairment (OR: 2.5: 95% CI: 1.6, 3.8). In the group with a low vitamin B-12 status. serum folate
=59 nmol/L (80th percentile), as opposed to =59 nmol/L. was associated with anemia (OR: 3.1: 95%
CI: 1.5, 6.6) and cognitive impairment (OR: 2.6: 95% C1: 1.1. 6.1). In the normal vitamin B-12 group.
ORs relating high versus normal serum folate to these outcomes were <1.0 (Pipteraction —0.05). but
significantly <1.0 only for cognitive impairment (0.4: 95% CI: 0.2, 0.9),

Conclusion— In seniors with low vitamin B-12 status. high serum folate was associated with
anemia and cognitive impairment. When vitamin B-12 status was normal. however. high serum folate
was associated with protection against cognitive impairment,



INVESTIGATING MACROCYTIC ANAEMIA
7z
Diet, alcohol, liver disease, drugs,
hypothyroid, family history of pernicious anaemia,
previous abdominal surgery

Blood fiim

Serum vitamin B ., folatae,
Livar and thyroid function

tbnormal blood film Abnormal liver function Low folate

Target cells, stomatocytes l

¢ See section on
Refer to haematologist 2 b folate deficiency
Malabsorption Alcohol
Diet ‘Chronic liver disease
Pernicious anaemia l

v

See section on Go over the history and
B s deficiency do relevant tests




NOPMOKYTTAPIKH ANAIMIA



AIAINQZTIKH NMPOZIMEAAZH MIAXZ ANAIMIAX
: ( BAEne oxetikd kepdhaio )

Av ta AEK elvar kérw and 100.000/ul Av ta AEK elvai mdve ané 100.000/u

( Un  avayevvnriky avadla ) = ( AVAYEVVNTIKTY avaiuia ) =
avapla "KENTPIKHI" arohoyiae Avayia "MEPIPEPIKHZ" amoroyiae :
[ amoxkAeionds apyikd@ Twv aciov nou Sev
marrolv pueAdypaupua ). FAOR TR SRR
- MeyaAn ayoppayia

- "*Kevrpum® avatuio oe ¢don anoxardoraonc

o .



AIOPOQ2H AEK

« ANAAOI'A ME TO BAGMO TH2 ANAIMIAZ
(AEK% * Hb)/Hb avapevopevn

« ANAAOI'A ME THN MNMPOQPH E=OAO
Hb 10-11 g/dl 1,5



INVESTIGATING NORMOCYTIC ANAEMIA
7z
Anaemia of chronic disease

Haemolytic anaemia
Bone marrow disease (kukaemia, metastases)

v

MNormal Spherocytes Abnormal

red or white cells or
platelet shapes

v ¥

7 Anaemia of chronic disease ? Haemolysis ? Neoplastic
72 Neads bone mairrow
axamination

b 4
Erythrocyta saedimantation rata Raticulocyta count
Bilirubin, urinary urobilinogan,
l Haptoglobin, GEPD,

Diract antigiobulin tast
Raised 2

v

Investigate for anaemia of
chronic disease v

Refer to haematologist
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Figure 2 Evaluation of normocytic anemia. RPI: Reticulocytes production
indlex.
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ATTTOZPAIPINEZ | ( mpwrTeivn oeiag paong)
aigoaiIdnpivn oTa oupa

EMIXPIZMA




AIMOAY 2H

Table 2. Differentiating Intravascular
From Extravascular Hemolysis

Hemolytic anemmas

Test All types  Intravascular Exiravascular
Fefticulocyte count Increased Increased Increased
Lactate dehydrogenase Increased Increased Increased
Indirect bilimibin Increased or  Increased Increased or

normal normal
Haptoglobin Decreased Decreased — Decreased
Unmary hemosidenn Present or Present Absent
absent

:



EYAIZBHTOMNOIHMENA ANBPOMMINOZ
EPYBPA AIMOIDAIPIA ANTIZPAIPINIKOZ OPOX

[opég Coombs )

ANTIZDAIPINIKA
ANTIZOMATA

2Xnuamkrj napdotaon
Mg dueang
OETIKH 00KIMAZIA ZYTKONNHIHE 5OKUJGO{GC Coombs

ATENH ANTIZOMATA
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"Everything should be made as simple as poésil, but not
simpler.”
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AIMOZ®AIPINH

(a) A hemoglobin molecule is composed of four protein globin
chains, each centered around a heme group.

In most adult hemoglobin, there
are two alpha chains and two beta
chains as shown.

(b) Each heme group consists of a porphyrin
fing with an iron atom in the center.

R = additional C, H, O groups
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Fig. 6.1 (a) The globin gene ey
clusters on chromosomes 16
and t1. In embryonic, foetal 2
and adult life different genes é’ "
are activated or suppressed, ‘; s e i = e S
The different globin chains are " AT B
synthesized independently £ 4
and then combine with each S /
other 1o produce the different ©
haemoglobins. The v gene 2
may have two sequences, G b
differing by whether there is a & 4 / \
glutamic acid or alanine Sl Sl M S \\
residue at position 136 (G, or o/ | M S SR o T )
A, respectively). 18 30 ) 18 30 42

(b) Synthesis of individual
globin chains in prenatal and
postnatal life,

(b)

Prenatal age (weeks)

Birth
Postnatal age (weeks)




Amount %

Hemoglobin Designation
type Birth | > 1 year
Fetal Hgb F 60-85 |0-2
(alpha2 gamma2)
Adult (major) |Hgb A 15-40 |96-98
(alpha2 betal)
Adult (minor) |Hgb A2 1 1-3

(alpha2 delta2)




[MAOOIENE2ZH AIMOZ®AIPINOIAGEIQN

ATTWAEIQ yOVIOIWV

2.0vTnen yovidiwv

ATTWAEIA JEPIKWYV JOVWV VOUKAEOTIOIWV
ATTWAEIO EVOC VOUKAEOTIOIOU

[1p00BONKN VOUKAEOTIOIWYV

MeTaAAACEIC



KATANOMH
AIMO2DAIPINOMNAGEIQN




Blatapayes ahualduwy a-opapling

a=Bahacoaplse

Moot HoH

EpPputd 0dpwnac a-Balaooaiplag
(= euppuikde Udpwnag HE Bart)

i

NORMAL-ADULT a-Thalassaemia: B-Thalassaemia:

HbA = a8, (97%) Reduced a-globin Reduced b-giobh and
HbA, = a.B, (2.5%) chains
HbF - a,y, (0.5%) (3 54%)
The a-giobin chains
in balance with

non-a-globin chains

Blatapayég ahugiBuy frogaiplig

OPEMAVOKUTTAPIKES DLATAPAYES
Spenavokut Tapkn avawia (HeSS)
Ho&/E-Bakaooalpia

MNogoe HbSC

MNogoc HosD

QAAEC OMavIEs BpEnaviuaee

[fFBakaooaiee
wellova f=Bakaooauia

svBlauean B-Oahaooalula
Hob/E-Bahaooawpia
arhec onaviee Bakagoauies
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Genes
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4__ ‘\ a4 E"
Hemoglobin

Protein

Beta Globhin
GENes

Chromosome 11 Chromosome 16



 YmooyiCet omt 7% Tou maykoopiou mnBucyol Elvar Gopeic evoc naBoAayikou
Yoviiou agoagaipive

 Mexat 300.000-500.000 tvan T naidid mou Vewiouvedl £T00te 46 i oofaph
QpoogaipvondfeLn

 Tepmou 80% v mpoofefAnuévay nadiav YEWIOUVTOL 08 YWPEC HE0aiou Kl

YU E100GApaoC
* Tepin0u 70%Yevvio0vTa e SpendvokUTTapIKN vOo0 kT undAoma pe Bahdouayia




ME2OI'EIAKH ANAIMIA

Table 6.2 Classification of (a) Clinical.

thalassaemia.
Hydrops foetalis

Four gene deletion a-thatassaemia

Thalassaemia major
Transfusion dependent, homozygous
A-thalassaemia of other combinations of p-thalassaemia trait

Thalassaemia intermedia
See Tahle 6.6

Thalassaemia minor
1-thalassaemia trait
B -thalassaemia trait
Hereditary persistence of foetal haemoglobin
of-thalassaemia trait
o thalassaemia trait
o "-thalassaemia trait



[TAGODY2IOAQTI'IA
TH2Z ME2ZOIEIAKHZ ANAIMIAZ

Figure 2: Pathophysiological sequelae of untreated thalassaemia and corresponding

clinical manifestations

Disrupted alpha/beta globin ratio
1

Ineffective erythropoiesis Haemolysis

‘ v
Tiron and free radicals }——p Anaemia
Gut iron absorptiong—— LTissue ungmmiiun

Endothelial inflaimmmation ? | l

T'Soluble adhesion molecules

TCirculating endothelial cells (HFE) Erythroid marrow expansion
LNitric oxide production
Arterial fibrogenesis ‘Flip-flop’ phenomenon

Depletion of proteins C and S
Red cel} degenerative products

1. Diabetes mellitus 1. L:g ulce?s 1. Facial deformities 1. Hepatosplenomegaly
2. Growth hormone deficiency 2. Thrombotic events 2. Osteopoenia and jaundice

3. Hypothyroidism

4. Hypoparathyroidism 1. Pulmonary hypotension

5. Hypogonadism 2. Congestive hear failure

(APOEe4) (VDR, OesR, COL1A1) (UGT1A1)
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Summary of what eventually happens in untreated

thalassaemia major

Organs eventually affected
by insufficient transfusion

w Facial deformity*
(thypartrophy of upper
maxillary bones)

Hypersplenism Y R 0%
(thrombocytopaenia
ate)

Blood (anawmia)

Pathological fractures*

Premature closure of the
lowar femoral epiphysis*

.................. ‘

Due to bone marrow expansion

Organs eventually affected
by insufficient chelation

" Pituitary gland
(affects growth, sex organs,
adrenal glands, thyroid)

Thyroid gland (rare)
Parathyroid glands
(hypoparathyroldism leading
to hypocalcaamia)

Heart
(cardiac fallure; most
Important organ atfected)

Liver (hepatomegaly)

Pancreas (dinbetes; rara)

Skin pigmentation
(slata.gray discalaration of
the nail-beds, elbow, knee
and ankle jolnts)

Genitals
(difficulty in development
or funaction)

Bone and joint pain,
osteoporosis
(related hypoparathyroidism)

(From poslar by Cilba Guigy)




H KAPAIA 2TH ME2OI'EIAKH
ANAIMIA

* H kapOIaKn aveTTapKela €ival N TTPWTN
aitTia Bavarou otn M.A

(ANAIMIA-AIMOXPQMATQ2H)
2.UXVa oTnNV TTPpWTN KAIVIKN EJ@AVION
OlAPEUYEI TNC TIPOCOXNG TWV JN EI0IKWV.

Borgna-Pignatti C, Rugolotto S, De Stefano P, et al. Survival and Disease
Complications in Thalassemia Major. Ann N Y Acad Sci 1998; 850:227-231
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O1 aoBeveic ye B M.A. BpiokovTal O€
UWNAOTEPO KiIVOUVO AOINWCEWV AOYW

Avaiuiag

2. TTANVEKTOUNG
YTTep@OPTIONG OI0NPOU
MeTayyioewv

Xpnong dsc@eppOcauivng Kal
OEPEPITTPOVNG



Table 2. Pathogens isolated from infections in thalassaemia patients:

Pathogen Number of cases (%]

Staphylococcus aureus
Staphylococcus pneumonia
Escherichia coll

Klebsiella pneumaonia
Salmonella sp.

Pszudomonas asruginosa
Bruceslla sp.

Giardia lamblia
Haemophilus influenzae
Group A Streptococcus
Carmpylobacter jejuni
Gram negative bacteria
Others

From: Rahav G et al. Br J Haematol. 2004 133(4)




OPOMBOEMBOAIKA
e £ = QAIA

o Alatapaxn emEdwWV TTpwTeivwy S ,C, avtiBpouivng llI
* YWnAOTepPN EMITITWON OTNV €£volapeon Megoyelokn:Ev Tw

BaBel pAELOOPOUPBWON,TTVEULOVIKN €UBOAN,aPTNEICKN
atréppacn (30%)



40.50%  ENDOCRINE COMPLICATIONS OF TM [n=3817,29 centers)
Desantics V., PER 2004, 2, 279

30.80%

HYPOGONAD|SM SHORT STATURE GLYCEMIC HYPOPRATHYROC|D|SM HYPOTHYROIDISN
ABMORMALITIES

Figure 1. Growth and endocrnine complications in thalassemia.Reproduced from Thalassaemia Interna-
tional Federation Study Group on Growth and Endocrine Complications in Thalassasmia [De Sanctis 2004).



E-ZQMYEAIKEZ E2TIEZ
AIMOINOIHZH2

«  2YMINIEZH N.M.,lMAPATIAHTIA,
NEYPOAOI' IKA EAAEIMMATA

«  AIMOOQPAKAZ, NMAEYPITIKH
2YANOIH

Lukens JN. The thalassemias and related
disorders. In: Wintrobe’s Clinical
Hematology. Baltimore. Williams and
Wilkins. 10th Edition 1999: 1405-48

Aessopos, S. Tasiopoulos, D.Farmakis, I.
Moyssakis, M.Kati, K. Polonifi,M. Tsironi.
Extramedullary hematopoiesis-related
pleural effusion: the case of beta-
thalassemia.Ann Thorac Surg. 2006
Jun;81(6):2037-43.




Table 1. Causes of death for the entire population of
patients and for those born after 1970.

Al patients.
(N=1073)
| (N-720)
N kA N B

Heart Failure 133 60.2 31 508
Infection 15 68 9 148
Arrhythmia 15 68 4 6.6
Myocardial infarction 18

Cirrhosis 4.1 N
Thrombosis 4.1 2 3. 3
Malignancy 3.6 2 33
Diabetes 3.2 2 33
Accident 18 1.6
Renal Failure 14

HIV/AIDS 14 2 3.3
Farmhal autmmmune-' 0.9 1.6

4
9
9
8
7
a4
3
3

0.5 1 1.6
0.5 ' 16
0.5 |
2.7 8.2

—




APEINMANOKY TTAPIKH
ANA|MTA

Amino acid po QU qu |

Normal §-chain
Base composion | CCT G.(\G GAG

Sapcorpestin | OO GJJ6 646
Sickle B-chain

Amino acid po v g
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Mozzarelli A, Hoftrichter J, Eaton WA. Delay time of hemoglobin S
polymerization prevents most cells from sickling in vivo. Science.
1987;237:500-506.




TPOTTOTTOINTIKOI TTAPAYOVTEC

eveTiKoi TTapayovTeg (Aipoopaipivn F ,a-MA ,B-MA)
evOOKUTTApPIa cuykévTpwon Tng Hb S (MCHC)
METABOAEG TOU 2,3 DPG

pH

augnon Twv 16vTtwy Ca++ Kal HETABOAEG AAAWYV 16VTWYV
TAoN TTPOOKOAANOCNG TWV OPETTAVOKUTTAPWY OTO VOO0 AIO
gvboBnAio

Agukd aipooc@aipia

QIMOTTETAAIO

EVEPYOTTOINOCN TWV AIMOCTATIKWY HNXAVICHWV
QYYEIOKOG TOVOG



H dpeTTavoKUTTaPIKA avaiyia gival
«PAEYUOVWONG VOO OGS ».

* Av KAl N TTPWTOTTA6NG BAGBN agopa
oTn doun Kal oTabepOTNTA TNC AIJOCPaIPivNC ,

Ol KUKAOQOPOUOEG KUTOKIVEG

KOl TO EVEPYOTTOINMEVO EVvOOONnAIO
EVEPYOTTOIOUV TOV TTOOOYEVETIKO MNXAVIOUO

ONMIOUPYWVTOG

YEVIKEUMEVI AYYEIOTTAOEIO KOl TTOAUOPYAVIKEG
BAdaBec.



YTTO OUYKEKPIMEVEG OUVONKEG ,
ekKppadovTtal uopla TTPOCKOAANONG TTOU TTUPOOOTOUV

TNV aAANAETTIOpaoN EPUBPOKUTTAPWYV Kl
gvOOONAIOKWY KUTTAPWYV KAl

TNV EVEPYOTTOINGN TOU TTOAUUEPICOU TNG
AINOCPAIPIVNG S Kal TN OPETTAVWON,

ATTOPPACOOVTAG TEAIKA HIKPES APTNPIES KOl
ONMIoUPYWVTAG OUVONKEG TOTTIKNG UTTOSiag

Endothelial
cell

Sickle red
cell




ENAOOHAIAKH BAABH

H adpavoTtroinon Tou trapayopevou NO atrd Tnv oCeIdWTIKN
O1a0IKOCia KATAANYEl WG ETTIKTNTOG UNXAVIOUOG O€ OIaXUTN

QYYEIOTTABEIN ,JE TTPWIKN AYYEIOTUCTIAON, QUENUEVEG TIVEUHOVIKEG
QVTIOTACEIC KAl UWPNAEC TTVEUMOVIKEC TTIECEIC.

EmimrA€ov n aipoAuon kai o eEAeUBEPOG CIdNPOG ETTAYOUV TNV
o¢cidwaon Twv AITTIdIWV Kal TWV TTPWTEIVWY TNG MEUPBPAVNG £XOVTAC
WG ATTOTEAECHO DIATAPAXESG TOU METABOAICUOU TG EAACTIVNG Kal
OOMIKEC AVWHAAIEG TWV EAACTIKWY IVWV.

VVVVVVVV

nnnnnnnnnnn
"



Complications
of Sickle Cell
Disease ciooose

Retinopathy

Obstructive
Sleep Apnea

Pulmonary
Hypertension

Cardiomegaly

Indirect H bilirubinemi
ndirect Hyperbilirubinemia Functional

Isosthenuria, Asplenia

Chronic Renal Failure

Avascular

Delayed Necrosis

Puberty

Chronic

Complications |
Skin Ulcers




ANAIMIA TH2
APETNMANOKYTTAPIKHZ NO2OY

EmdsivwveTal o€
* ATTAQOTIKEC KPIOEIC

Evoxotroieital N Aoipwén atro Napoio
B19,0aAuoveAANa,EBV,TTVEUIOVIOKOKKO

 NEKpwaon Tou pHUeAOU TWV OOTWYV
e 2TTANVIKO EYKAWPBIONO



NOIMQ=EI2

« [INEYMONIOKOKKOZXZ

2.€ TTaud1a BvnoiuoTnTa 20-50% T1TPIV TNV KABIEPWON TNG
TTEVIKIAAIVNC.2ZNTTTIKN apBpiTida

* AIMOODINOZ INOAOYENZA TtUTTOU 3
10-25% etreicodiwv pikpoflaipiag ota TTaidid
« Gram - :E. Coli

Apopd aocBeveic peyaAuTepng nAIKiag

e  20AJOVEAAQ

OoTeopueAiTION

« St aureus

» [lapPoiéc B19

ATTAQOTIKI Kpion



O=EA EIEIZOAIA

EMNQAYNEZ KPIZEIX

O=Y ©QPAKIKO 2YNAPOMO
AITEIAKO EI'KE®AAIKO EMNEIZOAIO
MPIAMIZMOZ



EMNQAYNE2Z KPIZEI2

To dnAnTrpIo TS (WNG TWV OPETTAVOKUTTAPIKWYV

AAyoC OoTa AKpa,Tov Bwpaka Tn oTToVOUAIKY OTAAN, TNV
KOIAIQ(EIKOVA OCEING XEIPOUPYIKNG KOIAIAG).
[TpooaAAovTal KUPIWG T THAMOTA TWV HAKPWY O0TWV
TTOU €ival KOVTA OTIC apBpwaocElC.

[TpodiaBeaika aiTia gival n Aoipwen, N apudaTwan, ol
aAAayEcg TNG Bepuokpaaciag Tou TTEPIBAAAOVTOC (Yucn —
KaUowVag), N aoxnun YUXoAoyikn Katadotaon, N
KOTTWON, TO OIVOTIVEUUA . 2€ APKETEC TTEPITITWOEIC O
EKAUTIKOG TTapAywV gival aduvaTo va TTpoodIopIcOEi.

O TTUPETOC aTTOdIOETAI O€ IOTIKN VEKPWON,.



ANATINEY2TIKO 2Y2THMA
KAI APETNMANOKYTTAPIKH
NO2O2

« O 1mrvevpovag gival atrd Ta KATEGOXNV Opyava oTOXOoUG TG VOoOou.

To xpovio Tpavua,n PAEYMOVI) Kal N UTTOOSUYOVWON
TTPOAYOUV TNV TTPOCKOAANCN TWV EPUBPOKUTTAPWYV
OTO EVEPYOTTOINMEVO TTVEUMOVIKO £vOOONRAIO,
N eTavo{uyovworn eJtrodideTal Kai
onuIoupyeiTal £vag PAauAog KUKAOG PAEYMOVIHG KOl ENPPAKTWV.

H onupacia tng rveupovikng BAABNG TTPOKUTITEI ATTO

*  TIG EMIOPACEIS OTNV OEUYOVWON TOU AiATOG,

* TNV €TaKOAoudn kapdiakni BAGRN Kai

* TNV TPOCPATA AVAYVWPIOHEVN £Tidpaon oTn OvnoigoTnTa TNG VOO OU.



2TIG O&Eieg HOPYEGS
mepIAauavovral

* TO 0gU Bwpakikdé oUuvopouo,
* N TVEUHOVia Kal ToO aoOua ,
* TO TTVEUMOVIKO 0idnua.

e ZUXVO gUpnua o€ AEOVIKN
TOMOYpa@ia Owpaka Kal
aT1TA} aKTIVOYpO®ia gival

N €1IK6va TUTTOU BOARG UGAOU.




[INEYMONEZXZ

«  OZY OQPAKIKO XYNAPOMO
ETepO- | AU@ITTAEUPN TTUKVWTIKN €1IKOVA . EX&l yeydAn BvntéTnTa.
EkOnAwvetal pye duvaro movo, duoTrvola, TaxuTtrvola Kal BrAxa.

H aitioAoyia Tou 0€og BwpakikoU ocuvdpouou dev gival TTAVTA TTPOPAVAG, EVW
OUXVd gival TTOAUTTOPAYOVTIKI).

EvoxoTtroiouvTtal HIKPORBIOKESG KAl IOYEVEIG AOIMWEEIG, N OPETTAVWON KAl I
ETTAKOAOUOOG ayyeIaK) ATTOPPALN OTO TTVEUMOVIKO OiKTUO, OOTIKA TEpAXidIa, N
TIVEUHMOVIKR aAAd Kail n AITwong UBOAR.

Ta eravaAapBavopeva ereicddia 0§Eog OwPaKIKOU ouvdpouou TTpodiadéTouv

OTNV EYKATAOTOON XPOVIOG TTVEUMOVOTTABEIONG, TTVEUMOVIKAG UTTEPTAONG Kal
TIVEUMOVIKRG Kapdiag.

Yale SH, Nagib N, Guthrie T. Acute chest syndrome in sickle cell disease: crucial
considerations in adolescents and adults. Postgrad Med 2000;107(1):215-22

E. Vichinsky, L. Neumayr, A.. Earles, R. Williams, E. Lennette, D. Dean, B. Nickerson, E.
Orringer, V. McKie, R. Bellevue, C. Daeschner, E.Manci, M. Abboud, M. Moncino,
S. Ballas, R. Ware.Causes and Outcomes of the Acute Chest Syndrome in Sickle
Cell Disease.NEJM 2000;342(25)



KENTPIKO NEYPIKO
2 Y2 THMA

25 % TwWv acBevwy TTaIdIKNC NAIKIOC

« OPOMBQTIKA EINEIZOAIA
O@avarneopa (15-20%), 2/3 utroTpoTTialouv
« EIMKEPAAIKH AIMOPPATIA

2.UvNBwc apopa evAIKEC.

Ovnrotnta 50%-0TTAVIEC UTTOTPOTTEC.

H TTapouadia «OXETIKIG apTnNPIAKI|G UTTEPTAONG

ouoxeTideTal BeTIKa ye Tn ouxvornta A.E.E.

Rodgers GP, Walker EC, Podgor MJ. Is "relative" hypertension a risk factor for
vaso-occlusive compllcatlons in sickle cell disease? AmJMed
Sci.1993;305(3):150-6.



2YNAPOMO AKPA2Z XEIPO2-
[TOAOZ

* AQopa KUpiweg BpEpn

(6 VWV -2 €TWV)

* [leplapBpitida Twv
UETAKAPTTIWV,
METATAPOIWY, EYYUG
POaAQyYyWV.

e 2UVUTTOPXOUV TTUPETOG
KOl AEUKOKUTTApPWON

e 2UUTTTWMATIKA aywyn
e 2 UXVEC UTTOTPOTTEC

Hand Foot Syndrome -
Dactylitis

sickle dactylitis is one of
thefirst complicationsin
sickle cell syndromes with
the highest incidence
between ages six months
and two years.

The sickle red cells cause
painful swelling of the
hands and feet. Thisis
treated with fluids and
pain medication. It usually
will go away in a few days
without any prohblems.



O2TIKEZ BAABEX

e OOTIKQ EUPPOAKTA.

EvToTiovTal Kupiwg OTIG OIOQUUOEIG TWV HAKPWY
OOTWV.ETTIHOAUVOVTQI

* NoIhwoNnc apBpiITIc-O0TEOPUEAITIC

2. OAMOVEANA(S50%),Xpuailwyv
OTAPUAOKOKKOG,AINOPIAOC, TTVEUUOVIOKOKKOG,

EVTEPOLBAKTNPIAKA.

OpeileTal oTN YEYAAN QIPATWON, TNV TTAPOUTIa
OOTIKWV EUPPAKTWY, KAl OTAV EAATTWON TWV
UAKPOPAYWV.



KAPAIAITEIAKO

2TO OPETAVOKVTTUPLK( GUVOPOND. KOTA T OLUPKELD,
TG OGKN OGNS
HEGO® TVPOOOTNGNG TGS OETIKNS PVOUIONC

* TOV TPOGKOAANTIKOV KUl ULLOGTUTIKOV LOL0TTOV
* TOV EVO0ONMUKOV KVTTAPOV,

* TOV KVTTAP®V TOV UIULOTOUTIKOV LGTOV ,006LO)V
TOV TAGGUOTOC,

MTPOKUAELTUL TEAKA
* U0 OVOROAN OYYELOKIVIITIKI 07TAVTI G| TOV
£vooOnAtov

* KOl OAAAETIOPUGT) TOV OPETUVOKVTTAP®V KAl TOV
gvooOniiov.



KAPAIATTEIAKO
 Euppayua yuokapodiou

Norris S, Johnson C, Hayward J. Sickle cell anemia: Does myocardial ischemia occur
during crisis? J Natl Med Assoc 1991;83:209-213.

Aessopos A., Tsironi M., Vassiliadis I., Farmakis D., Fountos A., Voskaridou E., Perakis
A., Deftereos S., Loutradi A., Loukopoulos D.: Exercise-induced myocardial
perfusion abnormalities in sickle b-thalassemia:Tc-99m Tetrofosmin Gated SPECT
Imaging study. AmJMed 2001;111:355-359.

M. Tsironi,A. Aessopos. The heart in sickle cell disease.Acta Cardiol. 2005
Dec;60(6):589-98. Review.
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HITAP KAl XOAH®OPA
TO APEINANOKYTTAPIKO HINAP

« O¢cia nTTaTikn Kkpion

AAyOG OeCIoU UTTOXOVOPIOU, NTTATOMEYAAIQ, IKTEPOC ,vauTia, XaNNAOG
TTUPETOG, Tpavoauivaces 300 IU/L, xoAepubpivn 15 mg/dl

* Bapeia evdontrarikr) xohooToon

EKTETOUEVN OPETTAVWON EVTOG TWV NTTATIKWY KOATTOEIOWY
TPIXOEIOWV,00Bapn IoXAIWia TOU ATTATOGC.

H1ratoveppiko cUvOPOUO PJE DUOUEVH TTPOYVWON
« Kpion eykAwBiopol/avacTpo@pou eyKAwRBIoUoU

1.Stuart MJ,Nagel RL. Sickle cell disease .

Lancet 2004;364 (9442) ' -
2.Banerjee S, Owen C, Chopra S. SL SRS LT
Sickle cell .Hepatology 2001;33(5) ) BT MR S



OPOAAMOIN

* 2UVOPONO CUUTTIEONC OPOAAUIKOU KOYXOU

AYYEIQKN aTTO@PALN TOU AIJOTTOINTIKOU
WUEAOU TTEPIKOYXIKA-UTTOTTEPIOOTIKN

aigoppayia.
EvOEXETAI VA XPEIOOTEI
XEIPOUPYIKN ATTOCUUTTIEDCN
TOU OTTTIKOU VEUPOU.




OEPAIIEIA

Thegﬂxmip
treats the di

nysiclan
isease;

the great p
the patient

Sir William Osler [1849-1919

Wysiclan treats
who has

the disease.??

]



OEPAIIEY TIKH
ANTIMETQII2H
OANAZ2AIMIAZ

MeTayyioeig

ATTOO10NPWON

2. TTANVEKTOMN

2 UOTNUAOTIKN TTapakoAouBnon
AVTIMETWTTION ETTITTAOKWYV
MeTapooxeuon HUEAOU TWV OOTWYV
['ovIOIaKN BeparTreia



THERAPEUTIC INNTERVENTIONS
In B-THALASSEMIA

1960 1970 1980 1990 2000

=

TRANSFUSIONS CHELATION INTENSIVE ~ ORAL CHELATION COMBINED
CHELATION TREATMENT



Patient weight: 40 kg
Transfusion amount and schedule: 600 ml every 4 weeks
Average haematocnt of transfused red cells- 60%

Annual blood requirement: 13 transfusions x 600 mU/40 kg = 195 ml/kg
Annual pure red cell requirement: 195 ml/kg/yr x 60% (average

haematocrit) = 117 mUkg/yr

Annual transfusional iron loading:
117 ml/kg/yr of pure red cells x 1.08 mg iron per ml pure red cells = 126 mg iron
Daily transfusional iron loading: 126 mg iron/yr/365 days = 0.34 ma/kg




MMO

CLASS OVERALL SURVIVAL THALASSAEMIA-FREE SURVIVAL
Class | 75% 0%

Class 2 85% 80%

Class 3 75-80% 65-70%

Adult 70-75% 75%

1. Lifetime quality of chelation received prior to transplantation [regular versus non-

regular).

Hepatomegaly [defined as more than 2 centimeters below the costal margin).

3. Presence of liver fibrosis pre-transplant, as determined by hepatic biopsy
examination.

ha



B. Autologous Globin Gene Transfer

2000: Proof of principle of curing -thalassemia by globin gene transfer in
hematopoietic stem cells in thalassemicmice [May, Nature, 2000)

2001: Extension to a sickle/thalassemia mouse maodel [Pawliuk, Science, 2001
2003: Extension to a lethal 3% -thalassemia mouse model [Rivella, Blood, 2003

2007: Recombinant DNA Advisory Committee [RAC) approval for New York
thalassemia trial [MSKCC]

2007: First patient treated in Paris trial [Mecker]

2007=2009: Improvements in vector titer and production to avoid
patient-specific lot manufacturing [MSKCC)

2009-2011: Thalassemia patient CD34+ cell mobilization study [MSKCC, GPH)

2010: Transfusion-independence achieved in a HbE/Thalassemia through a
combination of vector-encoded R-globin, HEFinduction and non-leukemic clonal
expansion in Patient 2 reported from Necker (Cavazzana-Calvo, Nature, 2010]

2011: MSKCC globin gene transfer trial submitted to Food and Drug Administration [FDA)

2012: Investigational Mew Drug application approved;
First patient treated in the US [MSKCC]

2013: Six thalassemia patients treated worldwide, including 3 with HbE/thalassemia
[Necker] and 3 with (-thalassemia major [IMSKCCI.



OEPAINEYTIKH ANTIMETQII2H
APETANOKYTTAPIKHZ NO2OY

* XOpPNynon udpoguUOoUPIag

* METAYYIOEIC -APAINOALOUETAYYIOEIC
e ATTOOIONPWON

 MeTtauooxeuon pueAou



Increases in Life Expectancies of Patients With SCD
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EvdeiEelg petayyoobepansiac ot dpemavokuTTapiki) vooo

OZcia/mepioTacIOKn *  Avayiia

*  ZANVIKOG EYKAWBIOPOS

*  ZOBapeg f) pakpoXPOVvIES AMAACTIKEG KPIOEIG

*  AyyewakO eyYKEPAAkO ENECOD10

*  Z0vOpOouO aveEMAPKELAS MOAAAMAwY OpYavmv

«  TposyXeipnTikd (O£ ETMAEYHEVEC MEPUTTWOELS)

+  Zopapf) aipoAuTikl] Qvaipia oXetldpevn pe
EAOVOOIQ pe ouvod0 KAPdIaKT averdpkeld

Xpovia + Kapdwakf) averdpkea

*  Mpo@uAagn £vavt emavalappavousvayv ayyeiakmy
EYKEQUAIKDV ETEICOdIWY

*  MpOANYN ayyeakoU EYKEPAAKOU EMELTOSIOU
OTav Ot TaYUTNTECG 0TO dakpaviako Doppler eivat
MABOAOYIKES

*  Xpbvia nveupovikh unépTaot (mou dev
AVTATOKPIVETAL OE AAAEG TIPOCEYYITELS)

+  AvBekTikf) cup@opnTIK KAPdIaKT] AvENAPKELQ

*  ZOBAapEC EMAVEIANUUEVES AYYEI0ATOPPAKTIKES
KPLOEIS

*  MMponynBeic omAnvikOG eYKAWPBIOPOG O adi NAKIAG
2-3 eTwv (Ev avapovl) HETAYEVECTEPNC
OTANVEKTOMNG)

+  Xpobvio dAyog

Stuart MJ, Nagel RL. Sickle-cell disease. Lancet 2004;364:1343-1360
24:Vichinsky E. Consensus document for transfusion-related iron overload.
Semin Hematol 2001,38:2-4



MNAANG SPONTIAALZ ZE ENA OAOKAHPOMEND KENTPO APENANORY TTAPIKHZ NOZOY

EXTIMHEH
duokr EEETaom

* [Ewwnan —6 11
*B-18 £TN
« Bovoo Toow 18 1w

MEVETIKN) THC OLKOYEVELOC

MevETKN ZupBoUAEUTIEN KOl EXTTaLBEUON

Eroreysie Koty ol MELTOUD S [aTTy, ayoAelso Kal pupos spyaoiac)

Eoyagrnpaxes stftacas; Alpa ([Evien alpatog, vEpRLKES,
NATEE: Kol Sokpaoies oudnpod) Kal olpa (YEVLKD cUpiiy)

AMAEG OKEC COVATTNPAKES EEETACIIC KOl QKTIVOYPOPLES

YMepmyovpagnua kelhlac (mpod aval nan xohoriBuy ko
HETRMEN HEYERDUSG OTTANVOG NaTog)

Aiaxpovaks Doppler (yia T JERETH ToU KivBUVOU GyYELOKoU
EYKE@AMKOU ETEIooblou)

YTEQMEOYoAQNUA Kapiilas (UERE 1 apdlaxns ASiTouoyiac)
Extipnon (ogdaduolkoyikr, MYEUROVOROYLKT], VEUDOADYLK)

Wuyohoy kN DIKOVEVELQKIVEERATIEUTIEN ZUPEOUAEUTIET]

Ablohoynon umoBepanciag (yvia mpofAnpaTto agdpioeay Ko
HETEYYELprTILA)

Avantuiako: EAEyyoC

Awattohoyoc
Kivtpo Ablohoynone EvnAlkwy

XPONKO AIAZTHMA

Male 2=4 unvee
Kabc d4=56 unvec
KaBe 612 unves

KOTd T Sudyvisa
Katd mn Suayviadr kol 1=2 popes 10 ¥oavo
FaTd T Sy Wadr KoL Pl $opa 1o Ypovo

KABe 6=12 prves
Umnote anawTeita

Kabe 2 ypovid (»6 ETWY) KoL OTNoTE amalTelTa

Mia popd To ¥povo »2 LTIV KO TIEPLOJoTIRo
Edv undpysl evaeEn

Mia popa to ypovo =10 eTwy
Mia qopa To ¥povo Kaw ATIOTE anaiTeiTa

Mia opd To ¥pevo Kal ATIOTE amaiTsiTal

Onots gnauteltan
Mla @opd To ¥pove KAl OTIOTE dimaltaltal

Mia popd To ¥povo Kaw OnoTe analtsita

TouAayloTow Uid ©opd To ¥povo Kal onate
anattelTa



[MTAPAKOAOYOHZIH KAl NOZHAEYTIKH ®PONTIAA
Or voonAsutpiee mafouv {wmikd poho orn da¥eipon Twv aoBevov  pe
OPEMIVOKUTTAPIKT] KATA TNV mneEpiodo mOvou. ZuveXNC EKTIUNOT KL OTEVH
rmpumhnuﬁq:m eival avaykaiec. Eidwd petpa meplhappfavouv:
ZTevl] mapakohouBnon napartnpfoewy, BEpPUOKPACIAC, TMApmV, avanvorc,
apTNEaKic THECNC KAl KOPEGHOU OEuydvou.
Xopfhynon ofuydvou £4v 0 KOPEOUOC elval KATw amd 95%.
Karaypadf) kApakac aAyouc, KataoToAfc kil vauTiac 1-2 pope TNy wpa Qv o
agBevic Eivanl O£ omoe1H).
EAleyyoc yia mapeveEpPYElEC Qapudkwy, Omwc SuokooTnTa, KVNopoc,
UTIEEPBOCOADYIA Avalynoiac, KATAoToAN TNC avamvof|c (Eav 0 aoBeviC Eival oe
omoe1df)), vauTia kal EPeTOC, K Sacdalon Xopiynonc empkouc Bepaneiac.
Xpfion avanveuoTikCc QuomobBepaneiac oe acBeveic dvw Twv 6 ETwv, EAV TO
ailyoc evromieTan oTo Bwpaka 7 v KoWia, f| orn payn davwBev TOU
SaP pAypaToc.
Emapkf|c ekmaideuon Tou AoBevolc O QVTIPETWINOT OTO OTITL KAL PN Yavigpouc
AVTIHE TWIMONC.
AvadfTnon SIEmoTNUOVIKAC TPOUEYYIOTC Vi MEPIMAOKA TEPIOTATIKA.
Xpfion udpofuoupiac kol peETAYYICEwyY aAiparoc omou 1 nowtnTa {wfc Tou
agBevouc emmpedfeTal and guyva emwduva EMEWwodia.



[TPOIENNHTIKH AIAINQ2H

Needla Is used to
oblain chorionic
material

~_ Ullrasound
scanner

_Ullrasocunad
scanner

Ullrasound
scanner

Amniolic 2
fluid
Fetus -
——\Vagina
Developing -

placenta
R .

Figure 6.1: Transabdominal CVS: The needle
may be inserted through the abdominal wall

and into the placenta under ultrasound guid-
ance

Flgure 6.2: Amniotic fluid is obtained by Flgure 6.3: Foetal blood sampling
transabdominal needling

Table 6.1: A summary of the main advantages and disadvantages of current foetal sampling methods

CvsS 99 10 onwards 48 hours 1%
Amniocentesis >59 15 onwards 2-16 days? 0,5-1%
Foetal Blood =95 20 onwards 72 hours 2%
Sampling

Mote [': At expert centre
Mote 21 : May require cell culture



Quality of Life of patients with haemoglobinopathies
In periods of economic austerity

Maria Tsironi

University of Peloponnese



CONCLUSIONS (1)

THALASSEMIA STUDY

The mean EQ VAS was 74,2( SD 16,6).

Thalassemics presented a decrease in the scales of General
Health and Vitality compared to the general population.

Gender(women) was negatively correlated to Physical Functioning
and Social Functioning

Age(2 35 years) had a negative effect on Physical Health
Component scales.

Differences in educational level were statistically significant
referring to Physical Functioning, Physical Role, Bodily Pain,
Emotional Role and Mental Health

Subcutaneous chelation treatment had a negative effect on
General Health and Emotional Role scales

Severe hemosiderosis and especially heart hemosiderosis
affected negatively the General Health scale.



CONCLUSIONS (2)

SCD STUDY

Mean EQ VAS scale was 64,33.

Mean values of SF-36 eight dimensions were significant lower compared to
these of the general population.

Sex (female) was negatively associated with physical functionality only but
age negatively affects most of EQ-5D and SF-36 dimension.

Educational level affects only the VAS score and the physical functionality
(SF-36).

Transfusions are related to and influence the dimensions of mobility and
stress/depression (EQ-5D), as well as the vitality subscale (SF-36).

Iron chelation treatment rate was associated with the perception of
pain/discomfort (EQ-5D

The frequency of painful episodes is significantly associated with and
considerably affects almost all dimensions of patients physical and mental
RHQL.

Comorbidity is associated with the daily activities and the pain/discomfort
(EQ-5D) and influences the VAS score as well as the total physical and
mental scales of patients (SF-36).



CONCLUSIONS (3)

Both the duration and the quality of life of patients with
hemoglobinopathies have improved in industrialized countries, while
remaining problematic indeveloping countries where thalassemia
and other hemoglobinopathies are highly prevalent.

Migratory fluxes of people bring new challenges both in developing
strategies for prevention and in coping with the increasing costs of
treatment.

Social and economic challenges are present, as well as several
barriers to accessing quality healthcare

Patients’ concerns about their HRQoL and their treatments appear
to be critical in understanding patient adherence practices.

There is a need for skilled patient-oriented health care providers and
a corresponding need to improve understanding of the long-term
needs of adults with haemoglobinopathies



WYYXOAOI'IKH YINO2THPI=H

« ENOXH FONEQN

Emxovwvia enayyeAparniwy vyelog-aobevwy
©a npéenet va dieEayeral 000 eival duvarto:

e Axouovrag. Na unapxet evola@eEPoV yia 1O ouvalobnua Twy
QoBeEV@V KAl TIC TIPAYHATIKES EUNEIRIES TOUG

e Anodexopevol kal oefouevot Ty anoymn Tou agBevoug xal va
elval evaloBnTol katd v SIGPKEIa TNE MPOCWITIKNG EMNMIKOIVW-
viag

e  JupueplOUEVOL-UE CUVETIEIQ va Elval KOVTA oTa BETIKG Kal

e Karavowvrag - oyt pévo o€ diavonTikd alia xat ouvatodnua-
TIKO EMINESO

e Aampuwvtag Ta épia - divovrag BonBeia kal avaxkou@iom,
GAAQ KPATWVTAS OTO MUAAS TOU/TNG TO POAO TOU YIaTPOU



O AEITOYPI'O2 YIEIAZ OA
[MPETE]

va eEQOQaAI(EL TNV EXEMUBELQ TNC TAUTOTNTAS KAl Twy dedo-
HEVWVY TOU QOBevoUg 0E OAEG TIQ MEPIMTWOEIQ

va BonBael Toug yoveig Eykaipa otnv evnuEpwon Beudrwy
OXETIKA HE TO voonua (X va S1I3A0KEL TOUS YOVEIQ nwe va

anogacifouv pall pe To nadl, HETA TV NAKIa Twv 6 ETWY,
£Qv Kal nwe 8a avaxkovwoouy Ta nepi Balacoaliag oTo oxo-
AELO)

va Bonbnoel Tov aoBevr) va dnUoupynoel tia pEaAOTIKY Kal
loopponnuevn Beom uetafl eEWOTPEPEIAL KAl ECWOTPEPEIQC
yia 1T vooo.



O AEITOYPI'OZ YIEIAZ
ANTIMETQIMIZEI TON
OANA2ZZAIMIKO

Me eupUrta nNVeUUaTog oTig YuXOAOYIKES avidPACEIS TWV
aoBevwy yvwpeilovrag TRPOMoUS QVTIMETWITIONS TWV  KANPOVO-
LKWV nanoewy

Exnaideupevog oy PUOIOAOYIKT Kal YUXOAOYIKN avamTuén
™me nASIKNS npog myv evijAixo wr

Evaobnronoinuevog ota edikd Beuara Twv Xpoviwyv KAnpo-
VOLIKWY nadnoswy

AaBEoog va ouvodeUel kal va unoomnpilet Tov acBevr) oTo

povonart me dwng






PYYXOAOI'IKOI 2TOXOI

EEaopdlion nAnpogopiwyv dia Twv onolwyv 8a karavonoouy
™V nasénom

Na napéxouv Bonbeia oe aoBeve(q Kal YOVEIC WOTE va Jrno-
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A national registry of haecmoglobinopathices in Greece:

Deducted demographics, mends in mortality and affected

births
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Table 1 The mumber of
recorded patients with
haemoglobinopathies

Total number of patients and patients’ sex 4,506 Patients

Hsemoglobinopathy type M 2053 F 2439 Sex unspecified 14
Thalasssema Major ™ 1485 1,179 1,301 b

Thalssssemis Intermedia Tl 56 i26 427 3
Haemoglobinopety H HH 178 A7 91 -

Hb S'Hb S SS 25 76 129 0

Hb S'Ptlalasasemia Sp 875 381 4% 1

Not Specified NS 7 4 1 2

Total 4,506




Table 3 Causes of deaths from thalissemis and sckle cell disease

patients betweoen 2000 and 2010
(%) disesse (%)
Hear disease §2.30 5.80
Liver caremoma 1380 1.60
Microbial infections — septicaemis” 8.00 7.80
Malignancy 6.30 30
Stroke 5.2 17.20
Liver failure — cirthosis 4.60 18.80
Other causes 4.00 7.80
Unknown causes 349 4.70
Pulmonary disease 1.2 18.80
Renal failure .20 30
ETM- TI- HH Sickle cell erises 0 5.7
Multiorgan failure 0 4.10
W HbS/HbS- &/ HIV+ 0 1.50
WNot Specified  q ut of 14 patients (794 %) with thalasssemia and three out of five
patients (60 %) with SCD who died due to infections were

2000 2001 2002 2003 2004 2005 2005 2007 2008 2009 2010
year of death




Annexe Table 1.2 Europe

Inmmigrants e B—thal, ¥ HbS Expected
[2&) from Carriers carriers FOrvownr PO oW
FPopulation at risk immigrants immigrants B-thal SCcChD
miillions populations + imdig -+ indig

Albania 3.2 5] .48 18 12 530 500
Armenia 297 2 o &4 0 0 179
Austria 8.2 4. T0% 0,24 0.0 =1 =1 na s
Azerbaijan 7.5 a2 o 2463 0 a G42-Z2000
Belgiurm 10.4 3. B0% 0.28 0.42 <=1 i 358 G2
Basmnia &6 1.2 o 1-2 o o na
Bulgaria T. 348 0.4 0% 2.5 o 11 0 A 270
Croatia &%.5 0.8 o 1 0 n na
Cyprus .84 F.&0% 1.4 Q.27 a2 2 L0 &81
Czech Rep 10,3 0.8 0,12 0,002 <1 0 a na
Danrmark 5.5 &, FO% 0,264 Q.11 =1 =1 ma 24
Francea H4.05 G, BO% 0.7 062 12 2& 10000 a3ra
Geargia S5 3 o 11 0 na na
Gerrmany 82.3 5, 50% 0,728 0,0 1 1 1500 1400
Greece P P 5. BU0% 8.1 0.6 T&T 2 1080 FIET
Ir=land &.2 T.30% O3 o = =T “Fa na
Israsl 759 0.5 1 1 7 F0 373
Italy 538.1 &4, 30% &3 2.1 220 267 829 &000
Kazakhstan 15,5 1 o & 0 0 na
Fyrgyzstan 5.4 1.5 o 7 0 0 na
Luxenburg 0.4%9 22.80%: 0.5 =1 =1 na na
bl alta 0.4 3 1 21
Metharlands 14,7 F.30% 0.4 0.1& 1 1 a4 140
Py & b & B0% 0.3 =1 =1 na 48
Portugal 0.7 Z4845% 1,445 1.13 & 12 500 40
Romania 21.9 0. 30%% 1 a.002 S 0 n 200-300
Russian Fed, 147 .2 2, 30% 0,18 1 < na na
Sarbia ¥.E38 1.2 2 =1 ma na
Slowvania 20.5 5. F0% 0.18 =1 =1 mna i
Spain S0 5 5. A 0% 1.64 0.3 27 11 350 27
Sweaden .05 5.480% 0.32 a.0% =1 =1 100 50
Switzerland - 13.B0% 0.4 <1 <1 na ria
FYR Macedania 2.08 2.6 o & <1 ma na
Turkey 7.7 2.2 0445 173 i) 10350 3264
Turkrmenistan 5.05 1.2 o & 0 na na
United Kingdaom &2 .6 894 AT 2.5 & 142 12000 00
Lzbekistan 2E 3 o 11z 0 na 1848

Abbreviations: SCD, sickle cell disease; thal, Thalassaemia; homoz, homozygoteSs; indig. indigenocus
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Births of last decade per year/disease
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© Not specified c|(0jO0O|OC|OD]|JO|O0O|0]|2]|1]1
“ Hb S/R-thakassaemia N3 1313311 €112 181'09
¥ Sickle coll anaemia 3|]2}1%|32}213]1j0j3(2}]0
®HaemoglobinopathyH | 5 |0 ' 4 |2 |3 ]3| 1|13 |00
*Thalasseermiaintermediate | 1 | 1 | 1 |4 | S |3 | 3 4 0 0|0
N Tholassacenia Major 0|10/ 14 (16|02 7| 5|72 |4 ]121]1
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Flgure 9.1: The fall in thalassae-
- haly mia major birth rate in several
national thalassaemia preven-
- ~» Greece tion programmes (12, 13, 19 and
Angastiniotis M. personal com-
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Table 9.2 Causes of service failure.
Cause of failure Number %
Wornan not screened 35 278
Partner not tested 29 230
Laboratery error 15 19
Undue delay 13 103
Unavoidable 10 7.9
Known risk “lost” 9 7.1
Unknown [ 4.8
Failed communication 5 40
Mot counselled i 3.2
Total 126 100
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