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Ecwayyeiokn aijoAucn

" Ta epubpa KOTACTPEPOVTAl OTO AEX

= H aipooc@aipivn KATaBOoAICETOI OTTO TA
LaKpOoGaya

= VIIkpn TOOOTNTA GIUOOCPAIPIVAG OIAMEUVEI

= VIEIwoN aTTO0@AIPIVAG



EVOooayyeIoKn aINOAUGH

= Ta epubpa KATOOTPEPOVIOI OTAV. CUCTAMATIKA
KUKAO®pOpPIa

= H aiuoo@aipiv aTreEAEUBEPWVETAI OTNV.
OUOTNMATIKI KUKAOGOPIO

Meiwon amTtocpaipivig

Alcnon NeBaIPaABOUMIVAG

RS Vsiwoen Ao iV G
REEAEUOEpN AIIOGPAIPIVI) GTo: AIjia.
REAIoCOaIpIVOUpPIa
EAIIOGIonpIVoOUpRIa



AINOAUTIKEG OIOTOPOYEG

= AVTIPPOTTOUMEVEG
= MN-avTIPPOTTOUUEVEG

= KOB-UTTEPOXI EVOOAYVEIOKN AIUOAUCH
= KaB-uUTrepoxn EcWayVEIOKN AIUOAUGN



KAIVIKO CNUEIO-CUMTTTWUOTO

= Avaiio
= |KTEPOG
= ) TTARVOMEYOAIQ?

= FI0IKO EUPNMOTA GXETICOPEVA UE THV.
QITIOAGYIC TG AINOAUGHG



EPY OO THPIOKGEUPHNOTONGXETICOMEV O ME OUGHIEVR

KOTOOTPOMN TV EPUOP LIV AINOo M AIPIYV.

= Meiwon emiBiwong epubpwy aiocPAIPIWY
= Meiwon YAUKOCUAIWHEVNG QINOCOAIPIVNG
= EJpECH UTTEPXOAEPUOPIVAIMIO

= AUuSnMEVN EKKPIOT OUPOXOAIVOYOVOU

= Au¢gnon LDH

= Meiwon €5o@AVIoH ATTTOO®AIPIVNG

= MeOaipaABouAivaipia

= Meiwon aipotrngivng opou

= Ajpooc@aipIvaiuia

= Ajpoo@aipIvoupia

= Ajpooionpivoupia
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EpYOoTHPIOKOEUPMNOTO O XETICOMEV O IE
QUSHUEV TTAPOYWYR EPUOP IV AINOCQAIPIYV

= [TepIPEPIKO AIMA:

v AIKTUOEPUBPOKUTTAPWOT,
TTOAUXPWHOTO@IAIO, ASTTTN BOCEOWPIAN
oTi¢n

v eputmripnva epubpd

v. HOKPOKUTTAPWON

= MueAOG 0OTWYV: UTTEPTTAOCIO EPUBPAG
OEIPOG



AINOAUTIKEG OIOTOPOYEG

= KANPOVOMIKEG

v MepuBpavorrdBeie (KANPoVouIKN
OPAIPOKUTTOPWON)

v EvlupotdBsiec (G-6PD deficiency)

v AINOOOIPIVOTTABEIEG (APETTOVOKUTTOPIKN
avaiuia)

v OaAaooaIMIKG oUVOPOMA
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FIEREDINAIRY
SPEEROCEYIOSIS

= Defective or absent spectrin molecule

= | eads to loss of RBC membrane, leading
to spherocytosis

= Decreased deformablility of cell
" |ncreased esmotic fragility
= EXxtravascular hemolysis in spleen



MEeNBpOVOTTaOEIEG
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EUNCction oiGLGRD.
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Clucoss g-Prosoneiis

DENYUIEOENASE
FEUNCLIONS

Regenerates NADPH, allowing regeneration of
glutathione

Protects against oxidative Stress

Lack ofi G6PD! leads to: hemolysis during
oxidative Stress

= |nfection

= |\ledications

= [Fava beans

Oxidative stress leads te ' Hemz boady formation,
s extravascular hemolysis
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AINOAUTIKEG OIOTOPOYEG

= ETTIKTATEG

v/ AVOOEC QINOAUTIKEG OVOIMIES

v MakpoayyeIoTToBnTIK GIMOAUTIKA avaiyic

v/ > UvOPONA BPOUBWTIKAG HIKPOAYVEIOTTAOEIOG

v /\OINWEEIC

V. XNMIKEG OUGIEC, PAPUAKA, ONANTHPIC

v Oepuikn BAGSN

v >miavia aimia: PNH, Spur-cell anemia;, severe
nypophosphatemia, ete






EVOoooyyeloKn aiioAUCH

Erythrocyte fragmentation: TMA, etc

PNH

G-6PD

Immediate hemolytic transfusion reaction
Certain infections: malaria, clostridium
SEPSIS

Snake-spider Venoms

Intravenous administration of distilled water,
Poisoning (arsine)

Thermalimjury

SOME Cases ofiautormmune hemolytic
anemia

Paroxysmal cold hemoglobinuria



ABO Blood Type Isoantigens (antigens)
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ABO Antigens and Antibodies

Surface |[Antibodies
Antigens
A A Ann-B
B B Anfi-A
AB |A B nomne
0 none Ant-A
Ann-B




Blood Type Test

« Determines blood type and compatlblllty

Blood
sampls  AmeQ Anen A0 w

‘ q 4 E
. -




AUTOOVOOCEG AITOAUTIKEG
OVOIUIEG

= ATr0 Beppua avriowpata (WAIHA)
= ATTO Wuxpa aviiowpaTa (CAS)

= [JapocuouiIKn aIUoocpaIpIVOUPIa EK YUXOUG
(PCH)



[d10TN1EC QAVTIOWNGTOG ®epuo aviicwua Yoypo avricwpa
Tatn avriswparog IeG IeM
Avvarornia OXI NAI
ovyYkOAAN OGN EpLOpY
Geppokpasia péyreTng 37°C 4£C
dpaong
Evdowon NAI OXI
(PAYOKVTTAPWONS
(vrodoyeig Fe ota
LAK pOQaya
Avvarotna Oy péypr Ty 1eA1KT 000 | Nai péypr Ty TEALKT 000
EVEPYOTOINONG (C3-C4) (C5-C9) (Membrane
CUUTATPOUGTOS attack complex)
Atedéc avricwpa [TAnpeg avricwpa
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4+ Agglutination
D

1+ Agglutination
(Courtesy Organon Teknika, Inc.)




HUMAN SERUM OR
SERUM PROTEINS

* ANTI-IMMUNOGLOBULIN,
% 7!;‘ ANTI-COMPLEMENT

ANTIBODIES PRODUCED
BY RABBIT

RED CELLS COATED
WITH “INCOMPLETE"
ANTIBODIES OR
COMPLEMENT

AGGLUTINATION




AOKIHOOIO COOMNS

= To do this we use the Anti-Human Globulin
reagent (AHG)

= Polyspecific
= Anti-lIgG
= Anti-complement




RBCs with G (Y) Incubation with Agglutination

or C3 (C) bound to antibodies to (positive direct

membrane human Ig (X ) Coombs' test)
andC3(C)




4+ Agglutination
D

1+ Agglutination
(Courtesy Organon Teknika, Inc.)
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Incubation with Binding of any
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4+ Agglutination
D

1+ Agglutination
(Courtesy Organon Teknika, Inc.)




Anticoagulated blood

centrifugation

e

Gel contains

microparticles
coated with -

multivalent AG-serum

Positive DAT




Anticoagulated blood Negative DAT

centrifugation

e

Gel contains

microparticles
coated with -

multivalent AG-serum




Pool donor blood
incubated Wiﬁh patient’s serum

centrifugation

Negative IAT

Gel contains

microparticles
coated with -

multivalent AG-serum




Pool donor blood
Incubated with patients serum

e

centrifugation

Gel contains

microparticles
coated with .

multivalent AG-serum

Positive |IAT




VIVATEA

= Xpovia aluoAuch

= Kara Kavova ecwayyVEIOKN aluoAuon
= D TAVIWG EVOOAYYEIAKA aIUOAUGH

= UUTITWUOTOAOYIO aVAIUIaG



WAIHA— EpyoaeTRpIoKa - KAIVIKO
geupnuaTa

= Hb

= AEK?

= | DH?

= XOAepUBpPIVR?

= ATITOOMAIPIVA 2

= AluocionpIivn oUupwy.?

= VIIKPpOOKOTTNGN TEPIPEPIKOU AIUATOG 7
D TITARNVOUEYAAIA?

= AeupoaoevoTTabeia?






DAT Immune Hemolysis

Warm antibody AIHA
67 % positive IgG and C3d

20% positive IgG and negative C3d
13% Positive C3d and negative I1gG

Cold Agglutinin Syndrome
100% positive C3d and negative IgG

Paroxysmal Cold Hemoglobinuria
100% positive C3d and negative IgG




VAT EAS=SATE

= O¢eTikN 50% - 70%

= E|uate (EkAououa)

= [[JavouykoAAnTivn

= AVTICWUATIKOG GTOXOG 7



=2|tiele)p

Elution techniques “free” antibodies
from the sensitized red cells so
that the antibodies can be
identified

A
< > o AN
Y 7 v

Positive DAT Frees antibody Antibody ID




WAIHA="AITIOAOVIO

= |0loTmadnNG?

= AEUPOUTTEPTTACOTIKA OCUVOPOUO?
= AUTOOVOOQ VOO UaTa?

= FAKWONG KOAITION?

= Y UUTTAVEIG OYKOI?

= Y UVOPONA OVOCOOVETTAPKEIOG?

= PApUOKaA?



OcpaTreia

= KOPTIKOEION
= |\VIgG?

= Rituximaib?
) TTANVEKTOMNN

= AVOOOKATAOTAATIKG (cyclophosphamide,
azathioprine, cycloesporine)

" [JAaoMOpAIPESN - OVOOOTIPOOPOPHGH




O poAoG TNG peTayyiong




[1OTE OEV NETAYYICOUME
EQV. OEV XPEIOCETOI

[loTE O£V OIGTOCOUHE VO
LNETOYVICOUHUE EQV
XPEIGCETON



[Tl €Ival €TTIKIVOUVN W
METAYYION?
= AuTOoQVTIOWUO?

= ANNOQVTICWHO?
= AOKINOGIEG TTPOOPOYNONG



PEUOLG DETIKI DAV

= 506 - 8% VOONAEUOUEVWY. 0COEVWIV

= Pappaka, Aolgwceelg, IVIgG,
UTTEPYOMOOPAIPIVAIUIC

= Eluate apvnTiko
= XAUAAGG TITAOG
= AT apvATikn






CAS

= |010TTO6NG VOO OG WUXPWY. GUYKOAANTIVDV.

= NOOOG WUXPWY. GUYKOAANTIVWV. GTO
TTAQIOIO AEUPOUTTEPTTACOTIKOU CGUVOPOOU

KoIVO XOPOKTAPIOTIKO

= [[lapoucia UOVOKAWVIKNG TTAPATTPWITEIVAG
(MGUS, Immunoecytoma, \Waldenstrom
macroglobulinemia)



CAS = KAIVIKO' OQUEIO eUpnuaTa

XPOVIa aiuoAucn

Kara Kavova Ecwayyelakn aljoAuon
ETTITTAEKETAI ATTO ETTEICOOIA [SAPEIOG
EVOOOYVEIOKNG AINOAUGNG METO EKBECH O€ WUXOG
ETOEIVION TOUG XEINEPIVOUG NNVEG
AKPOKUAVWON, YaVVpaIva

2ZIMARVOMEYAAIC?

AENPAOEVOTTOBEIR?






EpyooTnpIOKO EUPAUOTO

= Hi=10%
= Hp=9gr/dl
= VICV=uwnAo






EpyaoTnpliaka eupnuota

= DAT positive (C3d)

= |AT negative

= AOKIUAGIa YUXPWY CUYKOAARTIVWY. BETIKN
= TiTA0G uwnAog(1/64.000, 1/128.000)

= IovOKAWVIKO KAGGUA 6ToV: 6p0 (Igv)



AoKIjaoia Yuyp LV
OUYKOAANTIVWV
= OpoG aoBevouc o€ 37°C
= Errwoon o€ 4°C via 24 WpEeG
= OpaTn cuykoAAnon
= TiTAomoinon






OcpaTreia

KOPTIKOEION?

ATTOQUYN WUXOUG (YOVTIa, KOATOEG, OKOU®OG)
XAWPAUBOUKIAR, KUKAOPWOPAUIOIO
Rituximab?

IVIgG?

2ITANVEKTOMN

EVIaVTIKOTToINUEVR XNUEIOBDEPATIEID
Accuapaipecn?

VIeTayyion epubpwy. (bloed warmer)



OcEIo CA'S

= AUTOIWMEVN VOOOG

= AEUTEPOTTOBNG META IOYEVEIC OUVNBWG
AOIUWCEIG

= EBV, JUKOTTAQOUO

= FioIkoTnTO avTIowPeTog (anti-1, anti-1)

= OXI UOVOKAWVIKO KACOUA GTOV. 0OPO



Xpovia CAS YWwpPIG NOVOKAWVIKO

= [JapakoAouBnon

= OpiouEVOol 00BeVEIC Ba TTOPOUCIACOUV
UOVOKAWVIKO OPYOTEPA



HopOcUVTIKN cijioc M uIpIVoUpIa
EK PYUYOUG
= Ocela evooayyelakn aloAuon
= > UPIAN
= |OYEVEIG AOIMWCEIC O€ TTAIOIN
" OegpaTreia: peTayyion pe blood warmer
= AUTOIWMPEVR VOO OGS
= OEPATIEIN GUPINIOOG
= DAT (C3d)
= AT apvATIKN




Donath-Landsteiner Test
(Biphasic Hemolysis)

30°@4°C
60° @37 °C

90" (@4 °C

90" @37 °C

Patient




AVTIOPAOEIG KATO TRV METAYYION

= AIUOAUTIKEG OVTIOPOCEIC (delayed
hemolytic transfusion reaction, Immediate
hemolytic transfusion reaction)



Drug-Induced Immune Hemolytic Anemia

1. Drug Adsorption Mechanism

Penicillins, Cephalosporin and Streptomycins

mechanism
First the drug is nonspecifically adsorbed to the patient’s red cell
Second the drug must be able to elicit an antibody response

B-Lymphocyte

+ Drug (Ag) =




Drug-Induced Immune Hemolytic Anemia

2. Immune Complex Mechanism : “Innocent bystander”

Quinidine and Phenacetin

B-Lymphocyte

Drug (Ag) =

"N\

== [ Complement
Extravascular << , ~ Intravascular

hemolysis '
y (1gG and/or IgM) MEEL




Drug-Induced Immune Hemolytic Anemia

3. Methyldopa-Induced (Autoimmune) Mechanism

methyldopa and related drugs (Aldomet, L-dopa):
treatment of hypertension

B-Lymphocyte

Drug (Ag) =

Hemolysis <C .




24 y.0. man upper respiratory infection
bothersome cough, fever
sick for 3 weeks
rapid onset of extreme weakness
dark urine

P.E. Jaundice, pallor,
tachycardia, rales

Laboratory Het 22%, retic 18%,
bilirubin 5.0 mg/dL

Dx? Rx?




61 y.0. woman rheumatic mitral stenosis
fever-blood culture + for S. viridans

Rx Penicillin 1.V. 20 million U/day
for 1 month
Rapid clinical improvement

Week 3 — weakness, pallor, jaundice, tachycardia

Laboratory Hct 22%, retic 18%,
bilirubin 5.0 mg/dL

Dx? RX?




34 y.0. woman

migratory arthralgias 2 years

ANA +

Rapid onset of extreme weakness

P.E.

Laboratory

Dx?

pallor, jaundice, tachycardia,
palpable spleen

Hct 22%, retic 18%,
bilirubin 5.0 mg/dL

RXx?




