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ALULOAUTLKEC

AVOLLULEC

BaolAltki AapmporovAou
ALpLATOAOYOC
Entikovupn KaBnyntpla MoaboAoyioc-Alpatoloyiog




Mewwpévn mapaywyn RBC

(epuBpomoinon) =2 m.x.
w2 LONPOTIEVLKI), LEYAAOBAQOTLKN,
QTTAQOTIKN avaluia,

avatpia xpoviac vooou

. Avénuévn kataotpodn RBC 2
Avarlula ALLOAUTLKEC QVOLILLEC

s ATLTWAELOL QLLOTOC =2 Alpoppayio



ALLOAUTIKEC AVOLLULLEG

= O xpovoc {wnc twv RBC gival HELWUEVOC
" Baputnta tn¢ atpoAvonc avaioyn tou xpovou {wng epuBpwv

" <15 nUEPEC: UN OVTLPPOTMOUMEVN OULMOAUGH
H kataotpodn twv RBC yivetal

" gfwayyelaKa amno ta pakpodaya oto HUEAO, 0TO NIap Kol oTIANva

" gVOAYYELOKA LECW EVEPYOTIOLNONG TOU CUMMANPWHOTOC 1 LECW AAAWV
LLNXOVLO LWV



Evoayyelakn-E¢wayysiakn atpoAvon

e Eéwayyelakn aiuoAvon

2TLC TIEPLOOOTEPEC TIEPLITTWOELC N alloAvon sival e€wayyetokn. Ta epuBpa
Qo aKpUVOVTOL Ao TN KUKAodopia amo ta pakpodaya, Kupiwg oto omAnva

e Evdoayyelakn aiuoAvon

Otav ta epuBpa kataotpedovtal oAU ypriyopa otn KukAodopia tote
arneAevBepwvetal atpoodatpivn. H atpoodatpivn avtn cuvdEstat otnv
antoodatpivn.

AAN\O 0 puBPOC KaTtaoTpodnNC TWV EpuBpwV eival peyaAlTepOC armo To pubuo

POy wynN¢ TNS antoodalpivng, LE ATTOTEAECHA VOL UTIAPXEL ETILITAEOV EAEVOEPN
apoodalpivn oto mAdcua.

Autn n eAeVBepn alpoodalpivn dinOeiton ota veppika cwAnvaplo Kol ELOEPYETAL OTO
oupa. 2t oupodopa cwAnvapLa n apoodatpivn dtaomatal Kol PploKeTal EKEL WG
opoodnpivn.

To ATtap €XEL TTOAU ONUOVTLKO POAO yLO VAl ATTOMOKPUVEL TNV aLlpoodatlpivn mou eival
ouvdedepEVN e TNV amtoodalpivn Kat tnv eAeVBegpn atpoodatlpivn



Major mechanism Intravascular Minor mechanism
Macrophage mediated S
phag hemolysus In blood vessels

* Spleen, liver, BM Mechanical

Red cell lysis ——» Heme <=  Globin—Amino acid injury/parasites/toxin

‘/l / complements

Porphyrin Hemoglobin in plasma "l" Haptoglobin
in plasma
Bilirubin
Albumin Complex

mononuclear
phagocyte system

Unconjtigated bilirubin Cleared by

conjugated bilirubin—— Urobilino

{e‘n_’ Stercobilinogen
: Gut 2 o
Liver urobilin Stercobilin

Hemoglobinemia
Hemogloginuria
Hemosidereinuria
Decreased haptoglobin
Anemia

Jaundice

Anemia
Jaundice
Splenomegaly




Extravascular Hemolysis

Intravascular Hemolysis

1. Antibody-coated or irregularRBC

2. Phagocytosis

4. Intracellular
hemoglobin

6. Bilirubin
> Biliary clearance

.
HEPATOCYTE
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1. RBC in circulation
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2. Direct lysis:
Shear stress
Toxins
Complement

iy

3. Intravascular
free hemoglobin
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/ If haptoglobin
*C capacity axcmd;d

4. Bound to haptoglobin 5. Renal tubular
excretion
(hemoglobinuria)
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HEMOLYTIC ANEMIAS

HERIDITARY ACQUIRED

Abnormalities of red cell

Abnormalities of red membrane

cell membrane
Deficiency of phosphatidyl-

Hereditary spherocytosis ionositol linked glycoproteins-
Hereditary elliptocytosis PNH

Antibody mediated
Abnormalities of red

cell interior Immune hemolytic anemias

/\ Mechanical trauma to RBC
Enzym Hamoelcbinonathi Microangiopathic : DIC,TTP,HUS
defects M Defective cardiac valves

G6PD QUALITATIVE QUANTITATIVE Direct toxic effects

Pyruvate kinase Sickle cell Thalassemia
Hexokinase disease Splenomegaly




Altia ALLOAUTLKAC avaLplog

Inherited

Acquired

Immune

Autoimmune (see Table 8.14)
Warm
Cold

Alloimmune
Haemolytic transfusion reactions
Haemolytic disease of the newborn
After allogeneic bone marrow or organ transplantation

Drug-induced

Non-immune

Acquired membrane defects
FParoxysmal nocturnal
haemoglobinuria

Mechanical
Microangiopathic
haemolytic anaemia
Valve prosthesis
March haemoglobinuria

Secondary to systemic disease
Renal and liver failure
Miscellaneous section

Red cell membrane defect
Hereditary spherocytosis
Hereditary elliptocytosis
Haemoglobin abnormalities
Thalassaemia
Sickle cell disease
Metabolic defects
Glucose-6-phosphate dehydrogenase deficiency
Pyruvate kinase deficiency
Pyrimidine kinase deficiency

Miscellaneous

Infections, &.0. malaria, mycoplasma

Clostriclum welchil, generalized sepsis

Drugs and chemicals causing damage 1o the red cell
membrane or oxidative haemolysis

Hypérsplenism
Burns




Altia. ALLOAUTLKNC avoluloe

Avoon

Avutoavoon

AAMo-avoon

Emayouevn
oo pappaKa

Mn-avoon
2UYVEVNC

" ALOTAPAXEC MTPWTEIVWV HEUPBPAVNC KOL OKEAETOU
Twv gpuBpwvV (ouyyevnc odatpokuTTAPWON,
eA\ELTTOKUTTAPWON)

= EvIupukeg dratapaxec twv epuBpwv (EAAsWNn
G6PD)

= AlpoodarlptlvonaBeLec

EnikTnTn

= Mnyovika attia (TpooOEeTIKEC KOPOLAKEC
BaABiLOEC, LIKpOAYYELOTIAONTLKEC OLLLOAUTLKEC
OVOLLULEC)

= Nowpwéelc (onyn,eAovooia)



KAnpovoutka Attt
ALLLOAUTIKAC OLVOLLULLOLC



AlpoodalpLvomadeLec



B-OaAaocoaipio

B-OaAaocoatpio: HETOAAAEELC OTO YOVIOLO TNG
B-odparpivng (>150 petaAAaelc)

* Mewwpevn ocuvBeon B-aAvoidwy,
Sdtatapayn otnv napaywyn tnc HbA (a2f32)

* JuooWpPEVETAL TEPioTELA A AAVGLOWV TTOU
kaOLavel kol TTpoKaAeL Tpowen
kataotpodn TNC EpuOpaAC oELPAC

(Un amoteAsopatikn epuBpomnoinon —>
evOOMUEALKN alpoAuon)

* YIOXPWUN, MLKPOKUTTOPLKN avaLllia,
oToyxokuTTOpO




Betp Thalassemia Major — bone changes
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a chasss P chains
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* Antoucia o0AGKAnpPoU Tou yovidiov tnc a-odoupivnc
* [ToAU omavia eival To amoteAEoUA LETOAAAEEWVY
* MKpPOKUTTOPLKN avalpia

* Antoucia 3 yovidiwv 2 HbH (avicokuttapwaon, MOKIAOKUTTAPWON,
uTtoxpwuia, avénueva AEK, ortAnvoueyalia)

* HbH (B4): 5-40% otnv nAektpodopnon atpoodalpivng




APETTANOKYTTAPIKH ANAIMIA



APETAVOKUTTOPLKN OVOLLLLOL

® W

Healthy red blood cell Sickle red blood cell

e, 5 -i:

Unrestricted blood flow Blood flow blocked
by sickle cells

* MetaAAaén oto kwdkovio 6 tn¢ B-aAvoidac (BaAivn aviikaBlota

TO YAOUTOUWLIKO, B6 Glu > Val)

* HbS: ¢ adudatwon N ntwon tnc LEPLKAG Tadonc 02 -
TTOAUUEPLOUOC TNC HbS =2 oXNUOTLOMOC OPETOVOKUTTAPWY —2>
NIPOCKOAANON oto evO0oBNALO TwV ayyeilwv 2 amnodpain ayyeiwv

* KAvikec ekbnAwoelc: Meilwon xpovou {wnc RBC (15-25d) kait
anoppaén ayysiwv (KNZ, mvevpovec, kapoLd, veppa, OEpua, pLATLO)



Ev(upLKEC dLatapaxeC Twv
epLBOpWV alpoodalplwyv



‘EAAeWNn G6PD

* To yovidlo yia tn G6PD edpaletal oto X
XPWHOCWUOL

* H o ouyvn dlatapayr tou
uetooAlopou twv RBC

* G6PD def > \ NADPH - { reduced
glutathione = free radicals - RBC
susceptible to oxidation of Hgb

* AlpOAuon npokaAeital otav:

dappaka, N aAlog napayovrac (Aoipwén)
— 0€&U QLUOAUTLKO emeloodlo =2
gVOOYYELAKN OLLLLOAUON

* Qappaka: vadpBaAivn,
oouAdapeboaloAn, vitpodoupavtolivn,...

Clucose-6-P NADP '\

A
6. Phosﬁos\ucondi'e NAD

H
Redox M@f@bolr;{? in the Red bloed Cell

Glutathione Clutathione
Reductase peroxidase



Glucose-6-phosphate dehydrogenase deficiency

Epidemiology
Most commonly affects male individuals of African,
Mediterranean, and Asian descent

Inheritance
X-linked recessive

Triggers of hemolytic crisis

e Fava beans

e Infections

e Drugs that cause oxidative stress, e.g., antimalarials,
sulfa drugs

Diagnostics

e Signs of hemolytic anemia (e.g., T reticulocyte count,
T unconjugated bilirubin)

e Histology: bite cells, Heinz bodies

e Confirmatory test: quantitative G6PD enzyme analysis

Treatment
Avoidance of triggers

Reduced form
Oxygenated form

o ———————— — — —

! Glucose-6-P- !
'\ dehydrogenase /I

_____ —r“—"—
N\, gm====—====
6-Phosphogluconate 4—/ *' NADPH + H”

Symptoms of
hemolytic crisis

Jaundlce

Splenomegaly

Abdominal or
back pain

; Dark urine
|

i ]

f [
2GSH  r- _-—- H,0, L il
' h \ ¥ Oxidative damage
and hemolysis
Glutathione Glutathione
reductase peroxidase
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‘EAAewpn G6PD

- Heinz Bodies (G6PD Deficiency)




ALOTOPaYEG TNG LEUPBPAVNG
TWwV EPUOPWV aLpooPpaLplwy



MepBpavn RBC

fevika:
* OtaMnAenbpaocelc petafu mpwtewvwy r Autdlwv-
NMPWTEWVWV otn pepPpavn twv RBC dlakpivovtal o 2
KATNYOPLEC: KATAKOPUDEC 1 0pL{OVTLEC * Juyyevnc odalpoKuTTApwaon: dlatapayn oTLC
» Oukatakopudec (kdBeta otn pepPpavn tou RBC) Katokopudec aAANAOETILOPACELC

adopolV TN omeKTpivn, aykupivn, band 3, protein

; * JUYYEVAC EAAELTTTOKUTTAPWON: dLatapayr OTLC
4.2, kat yA\ukodopivn)

f J , optlovtiec aAAnAoeTOPACELC
* Ouoplovtiec (mapaAAnAa pe tn HepBpavn)
adopouv TN dSnuioupyla TETPAUEPWY ATIO
eTepobiuepn o Kat B aAucidwv omekTpivng

Py

» Band 3
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ZUYYVEVNC 0PaLPOKUTTOPWON

Nepypadnke yio mpwtn dpopa to 1871 | ®
1:5000 yevvAoeLc otnv B. Apepwkn kot Eupwrn \
1:2000 alpodoteC: auénpevn oopWTLKN EVBpauoToTNTA
o | | | | | ) @0 Q} ‘a g i
OTOTEAEL UL ETEPOYEVN OO0 VOO LOTWY, 000V adopa o )
® ©
v KAWVIKA BapuTnTa 20° © @ e
V TPWTEVIKN EANEWPN N Q

@
V KANPOVOULKOTNTAL:

Kuplapyn otutoowpatikn KoL onUELAKEC LeTaMateLe B omekTpivne, aykupivne, band
3

YMOAEUTOMEVN QUTOOWHATIKN AOYyWw onUELAKWY PeTOANAEEWY, EAElPEWY N
aiotabetac mRNA

NEec petalAagelc eav oL yovelc eivat uatoloyikot (25%)



2UYVEVNC 0daLpOKUTTAPWON

AVETIOPKELA I

AuocAeLltoupyla catbohytlate rsidues

andon exchanger (“band 37)
pallacin (“band 4.27)

ITLEKTPLVNG (ot Seopol
TNC OTIEKTPLVNC eivo&
urtevBuvol yLa TNV sy
MOPAMOPPWOLUOTNTA TNC
HepBpavng)

~
~

ayKupivng
band 3 oochain _ [ichain
npwteivng 4.2 spectn

tropomyosIn
adduein tropormodulin (




H kAivik) foaputnTta d1apEPEl HETASU TWV 00OEVWY

* QIJOAUTIKA avaiyia (avaiyia + iKTepOg)
omAnvoueyaAia (UEtpia)

yohoAiBiaar
OTIAVIO EAKN

Bapia avaiy

* AiuaroAoyikoi kai Bioynuikoi OikTeC aupparoi pe eéwayyelakn aiuoAuan
XapaxktnpioTIKO TO EMiXPIOUA TEPIPEPIKOU QiUATOC

g€ Veapn nAikia
070 KATW AKPO

-— e

!

B
OQQAIPOKUTTOPQ =

I’:} .

[0 AOYW TWV PEIWUEVIV EPEDPEIWV TOU UEAOU TWV OOTWV

X



2UVVEVNC 2PaALPOKUTTOPWON

Oepamneia:
* (QuAAko ofu
* XmAnvektoun (Hewwon atpoAvonc kot xyoAoAlBLaonc)

MpemneL va urtoPlaletal oe Coombs(-) atpoAuT.
QVOLULEC, LUE odalpoKUTTAPQ OTO TEPLDEPLKO alpaL.

OETLKO TECT WOUWTLKNC euBpavototntac RBC

KAWLKEC EKONAWOELC: OLOUUITTWHLATLKN LEXPL BapLa
olLLOAuON



2UVYEVNC EAAEUTTOKUTTAPWON

Ta epuBpa exouv oxnUa EAAeLTTOELOEC AOYW TNC
eAewWnc tnc mpwtelvng 4.1 n Tovu GUUITAOKOU
onektpivn/aktivn/4.1

Glycophorin T T
Anion exchanger
Protein GUIDED TOUR (:)
. ' b (Ba'\d 3) |( ' _




2uyyevnc EAAeuttokuTTOPWON




Ertiktnta Attla
ALLLOAUTIKAC OLVOLLULOLC



ETiKTNTEC ALLOAUTIKEC OLVOLLULLEC

* AVOOEC I OLLLLOAUTLKEC QVOLULEC ME BETIKN
apeon Coombs

* Mn AVOOEC N QLLLOAUTLKEC OLVOLLMLEC LLE
apvntkn apeon Coombs



Autoavoon OLHOAUTLKN avOolLLLoL

OL AUTOAVOOEC OLLLLOAUTLKEC
avatpiec (Autoimmune hemolytic
anemias, AIHA) elvol eMiKTNTEC
dlatapaxec ouv odnyouv o€
Kataotpodn Twv EPUBpwWV Adyw
OLUTO-OVTLOWHLATWV EVAVTL TWV

epuBpwWV
/

Xapaktnpilovtal amo tn
nopovoia OeTkNG ApNEONC
Sdokipaoioc Coombs, n onoia
LUtopel vat mpoodLopioel To
oVTioWHA oTNV EMLPAVELA TWV

gpuBpwv

/




AlHA

H AIHA pmopetl va sival “Ogppov” i
“Yuxpou” Tumou avaloya LLE TO AV TO
QUTOOVTLOWMO CUVOEETAL KAAUTEPOL OTA
epuBpa og Bepuokpaoia 37°C N o€ Lo
xapnA&c Beppokpaciec avtiotowa (4°C).

2Tn OgppoL TUMOU TA AVTLOWATA
ouvnOwc givat IgG, evw n Apeon
Coombs sival Oetikn yia IgG povo, n Ko
ylOl TO CUMTTARPWHLOL.

>tnv Puxpou tumou AlHA, ta
avtliowpata eivat cuvnlwce IgM. Zuyva,
QTTOLOLKPUVOVTOL ATIO TaL EpUBpa Kal
avayvwpilovtal wc C3d.



AlHA

Ta IgM kat ortaviotepa ta IgG
QVTLOWLOLTOL TTOU EVEPYOTIOLOUV
NMANPWC TO CUUTIANPW AL
npokaAouv Auon tTwv epuBpwv
otn KuKAodopia
(evoéoayyeiakn aipoAvon).

Ta IgG avtiowpato cuxva Ogv
EVEPYOTIOLOUV TO CUUTIANPWHUQL
Kol Ta EpuBpa odnyouvtal o€
ewayyelakn atuoAvon



extravascular hemolysis
Anti-1gG IgG auto Abs weakly by phagocytosis of IgG-
reagent activate complement, opsonized RBC in the

1eG - do not agglutinate
8 2’ ‘11/ z spontaneously spleen (WAIHA)
2

Agglutination occurs

with anti-lgG reagent
— AN

‘ DAT + IgG

IgM auto Abs
agglutinate RBC and )
strongly activate extravascular hemolysis
complement, by phagocytosis of C3b-
Spontaneously opsonized RBC in the
agglutinate RBC )

liver (CAD)
DAT + C

intravascular hemolysis by
membrane attack complex
(MACQ)



Macrophage

vascular
lysis

/

Intravascular lysis Survival



AIMOAYZH

e

ENAOAITEIAKH
IigM

WUXPa avTiowpaTa Opouv

oTou¢ < 37°C, <30° C Kal
EVEPYOTTOIOUV OAO TOV KATAPPAKTN
TOU CUHTTIANPWHATOC LE ATTOTEAECHA
‘Evrovn aigoAuon Twv epubpwyv

Evepyotroinon Tn¢ swrepikng odou
Tng T™AgNG

MpokAnon A.E.T1 TToU €ival n X&Ipo-
Tepn £€€Aign

ENAOCAITEIAKH AIMOAYZH tmrpokaAouv 1o
WYuxpa IgM Anti-A ka1 Anti-B avricwuara
(ABO AZYMBATOTHTA)

E=QAITEIAKH
IgG

ATEAN Bepud avTiIowMaTa, Opouv
oToUG 37°C

Eival TutTou 1gG1 kol 1gG3

AQuBAvVEl XWpa oToV OTTARVA, OTaV
TA EPUBPA ETTIKAAUTITOVTAI ATTO
QVTIOWMATA, ETTEION £DW UTTAPXOUV
TTOAAG QayoKUTTOPG i OTO ATTOP
og EVTOVOTEPO BABMO TTOpOUTia
Tou C3b (Anti-Kell, Anti- JK, Anti-Fya)

EZQAITEIAKH AIMOAYZH xwpic ocuvdeon
CUMTIANPWHATOC TTROKAAOUV Ta Avood

IlgG Anti-Rhesus
(AIMOAYTIKH NOZOZ TOY NEOINOQY)



[MMUNE_HEMOLYSIS

ANTIBODIES ATTACH
To RED &LOOD CELLS

\%‘7/

* \

¢ AUTOIMMUNE DISEASE
* LYMPHOMA

* MEDICATIONS
® INFECTIONS

424
A

. S
{ MY PATHOLOGY REPORT. CA



Temperature at which antibody 37°C Lower than 37°C
attaches best to red cells

Type of antibody lgG IgM

Direct Coombs' test Strongly positive Positive

Causes of primary conditions Idiopathic Idiopathic

Causes of secondary condition Autoimmune rheumatic disorders, e.g. SLE Infections, e.g. infectious
Chronic lymphocytic leukaemia mononucleosis,
Lymphomas Mycoplasma pneumoniae,
Hodgkin's lymphoma other viral infections (rare)
Carcinomas Lymphomas
Drugs, many including methyldopa, penicillins, Paroxysmal cold

cephalosporins, NSAIDs, quinine, interferon haemoglobinuria (IgG)




AUTOAVOOEC OLLULOAUTLKEC QLVOLULLEQ

OEPMOY ANTIZQOMATOZ (70%) wyXpPoY ANTIZSOMATOS

* |SlonaBeic (mMpwtonabeic) (30%)
* Aeutepomnabelg *|6lontaBri¢ voooc ano
Xpoviec AeudpoUMePMAAOTIKEC puxpoouykoAAnTivec
Slatapaxes *Aeuteponabeic:

ZUOTNHOTLKOC epuBnuatwdng
AUKOC
loyeveic AOLPWEELC

Nolpwén amno Mycoplasma
pneumoniae

Nowwdnc povorupnvwon
(Epstein Barr virus)

XAN, Aepdwpata



Direct Antiglobulin Test

a&- Antigen ‘

S o A A

Y @ - X
re, > “TY D

- ‘{ Erythrocyte
-< In vivo antibody
P coating of erythrocytes

X

» 4

5

e
4
W,
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&=

Anti-lgG AHG reagent added AHG reagent causes lgG-coated
» ig €ag * €ag IgG

after erythrocytes are washed erythrocytes to agglutinate

Indirect Antiglobulin Test




Coombs test

g

Legend

Antigens on the
red blood cell’'s
surface

Human anti-RBC
antibody

Y Antihuman
antibody
(Coombs reagent)

<

Blood sample from a patient with The patient's washed RBCs agglutinate: antihuman

immune mediated haemolytic anaemia: RBCs are incubated with antibodies form links between
antibodies are shown attached to antihuman antibodies RBCs by binding to the human

antigens on the RBC surface, (Coombs reagent). antibodies on the RBCs.

Recipient's serum
is obtained,
containing
antibodies (I1g's).

Positive test result

Donor's blood sampile is Recipient's 1g's that target Anti-human Ig's Agglutination of red blood

added to the tube with the donor's red blood cells (Coombs antibodies) cells occurs, because
serum. form antibody-antigen are added to the human Ig's are attached to
complexes. solution. red blood cells.

“Coombs test schematic”, and A. Rad StaB<owo pe adswa CCBY-SA 3.0

76



Coombs’ Test

Indirect antiglobulin test

Normal cells sensitize in vitro
e.g. antibody screening, crossmatching

Normal RBC

Patient’s serum/plasma

Direct antiglobulin test

Patient’s cells sensitized in vivo

e.g. autoimmune haemolytic anaemia,
haemolytic transfusion reaction,
HDN, drug-induced immune haemolytic
anaemia




OALOLVAHO
A AvTICPAIPIVIKO
opo

cac |
e -

Patients RBCs Ant-C3d A

gglutination
COOMBS (+)

Agglutination




Eppeon Coombs

* AviXVEDEl EAELOEpa avTiowuaTa (auto-/ allo-
Abs) oToV 0pO TOL AOBEVOULC

Ala@opa avToavTIOWUATOC -
AAOQVTIOWUATOC

210 80% TV aoBevayv pe AAA 1Q
QVTIEPLOBPOKLTTAPIKA ALTOAVTICWHATA
ELPIOKOVTAI KAl OTOV 0PO TV AoBEV@YV KAl
avixvevovral Je Ty éupeon Coombs

p (Apeon Coombs+, Eupeon Coombs +)

Reopents seum  Cono’'s blocd sample & Reopeert’s Ig's thet target  Anti-nemen 1g's Agglutingtion cf red blood
is obtained, adoded to the bube with the donor’s red bicad cells  (Coombs antidodes)  cells octurs, because
contaning serum, form antibody-anigen are added to the fiuman [¢'s are attached to
antibodes (Ig's). comglens, soution, red blood cals.

AVIXVEDEI AAAOQVTIO@HATA LETA ATTO
LETAQYYIOEIC, aovupaTtotnTa Rh peTagd

pNTEPAG-EUPPLOL




AAA-SLayvwon

Hb, Ht xapnAa

MCV auénuevo
MoAvxpwuatodLAla,
odalpoKUTTAPWON
AlktuogpuBpokuTTOpPA
avénueva

g€UEeon XoAepuBplivn
auénuevn

yoaAaktikn deUdpoyovaon
auEnUEVN

Aupeon Coombs: +++

® © .0 ©

%0 ° Q..: ;
- -
o° . pe
e ® o
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KopTlkoeLon

Rituximab (anti-CD20 mAb)

2TTANVEKTOMN

KukAopwodpapuidn

Oeparmeia AIHA

Beppo ooy

Mycofenolate mofetil




O1 AAA a1TO YUXPO avTiowua OlakpivovTal o€ 2
KATNYOPIEC:

— NOOOC €K WUXPOTUYKOAANTIVWYV

— [TapoluCHIKN algoc@aIpIvoupia ATTO WUXPO
avTiowua



NOOOC €K WUXPOOUYKOAANTIVWYV
EIZArQrH

*  O1 yuxpoouykoAAnTiveg gival avTiowpata, ouvnBeaTtepa IgMik
(90%), Ta otroia avTIOPOUV PE TTOAUCAKXAPITIOIKA avTIyova

oTNV ETTIQAVEIQ TWV EPUBPWV
— 2mavia gival IgG n IgA,  €xouv A eEAQ@PEC AAUCOUC..

» O 6pog “wuxpoouykoAANTivn” ava@EpeTal oTny IKAvoTNTa
gu(\:/Ko)\)\nong TWV EPUBPWYV XWPIC TNV XPrion avtiopoU OTOUC

— AUTO OQEeiAeTal OTO YEYOVOG OTI Ta IgM avTicwpaTa £XOUV HEYAAO
HOPIAKO BAPOC Kal UTTOPOUV va PEPVOUV KOVTA 2 Epubpd
TTPOKAAWVTAC QUTOMATN CUYKOAANCN.

+ WYuxpoouykoAnTiveg aveupiokovTal GUXVA OTOV OPO UYEIWV
ATOMWYV O€ XaNNAOUC TITAOUC KAl €ival TTOAUKAWVIKEC.



NOCGOC €K WUXPOOUYKOAANTIVWYV
AOIMQAH AITIA |

* 2UXVOTEPEC OTA TTAIOIA

« 2UVNAON AoInwonN aiTia :
— MukotTAaopua TnG TTveUpoviag (€101KA yia 1o | avTiyovo)
— AoIpwdn povotrupvwon (€10IKA yia TO | AvTiyovo)

2[TANIOTEPAAITIA

— Listeria monocytogenes UTIOpPEl va TTPOKAAETEI TNV
Tapaywyn anti-l avTiocwPAaTwy.

— Varicella, Citrobacter, influenza

— Ta avTiowuaTta gival oAlYOKAWVIKA , cuvnBwc ek@palouV K
a)\a%pd AAUCO Kal oXedOV TTavTa Xpnoigotroiouv 1o V(H)4
yovidlo.



AAA Juyxpou Ttumnou

Ab uypov tunou: cuvNBwc HoVOKAWVLKN N
noAuKAwvVLIKN 1gM avoocoodalpivn, altploAvon mou
npokaAeitatl amo YPuyoc

Zuuntwuara ano anogppaén tplyoeldwv Aoyw
ouykoAAnonc twv epuBpwv (Kuavwon, Raynaud,
£AKN, yayypawao, LETA ano ekBeon oto YPuyoc)

16lomaBnc n deutepomadnc
Ofsia N xpovia



Noooc Twv PuUXpooUYKOAANTWVWV

* VOOOC TWV NALKLWHUEVWV
( u€on nAwkia: 70 €Tn)

* ypovia kot kahondnc .—0
Topeia &

* oUMMTWHOTO/ KAWLKA ©
gupnpata ;'
XPOVLAC QVALULOC "

*  ExkdnAwon awpdAluonc i
anodpakTkwV pawopsvwy petd i

ano €kBeon oto Puyoc

*  Koptikoeldrj, aVvOOOKATUOTUATIKA,
bUAAKOS 00, armoduyn b uyou,
petayylon v Bepuw



* Ht yapnAa
* MNapadotn oxéon Hb-Ht

*  gppeon xoAepuBpivn autnuévn

*  awoodatpvoupia

Alayvwon
Wuxpou tumou AAA

19 9, 0
* MCV avénpuévo '. s :
o .

]
*  moAuxpwpatodihia, o
diktuoepubpokutrapa avénuéva

*  Avénuévn LDH ' o

* peiwon Twv antoodapvwy ’ 0



NOOCOC EK WUXPOOUYKOAANTIVWYV
KAINIKH EIKONA
e 2UUTTTWHOTA OPEINOMEVA OTNV
OUYKOAANCN TWV EPUBPpWV
— AIKTUWTH TTEAIWON
— AKpoKuavwon

Livedo reticularis in cold agglutinin disease




Drug-
induced
hemolytic
anemia

The interaction between a drug and

red cell membrane may produce
three types of antibodies:

e Antibodies to the drug only, e.g. quinidine,
rifampicin. Immune complexes attach to red
cells, and may cause acute and severe
intravascular hemolysis, sometimes associated
with kidney injury. The hemolysis usually
resolves quickly once the drug is withdrawn.

e Antibodies to the cell membrane only, e.g.
methyldopa, fludarabine. There is
extravascular hemolysis and the clinical course
tends to be more longer.

e Antibodies to part-drug, part-cell membrane,
e.g. penicillin. This develops only in patients
receiving large doses of penicillin. The
hemolysis typically develops over 7-10 days,
and recovery is gradual after drug withdrawal.




Haemolytic
disease of

the
newborn

HDN is due to fetomaternal incompatibility for red
cell antigens.

Maternal alloantibodies against fetal red cell
antigens pass from the maternal circulation via the
placenta into the fetus, where they destroy the fetal
red cells. Only IgG antibodies are capable of
transplacental passage from mother to fetus.

The most common type of HDN is that due to ABO
incompatibility, where the mother is usually group O
and the fetus group A.

HDN due to RhD incompatibility has become much
less common in developed countries following the
introduction of anti-D prophylaxis

These vary from a mild haemolytic anaemia of the
newborn to intrauterine death from 18 weeks’
gestation with the characteristic appearance of
hydrops fetalis /
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ErtlkTtnTeC UN AVOOEC ALUOAUTIKEC
OVOLLLLEC



Mapotuoutkn Nuxtepivr) Alpoodatpvoupla
(Paroxysmal Nocturnal Hemoglobinuria, PNH)

' o ETIKTNTN QLUOAUTLKA avalpio rmou
odeiletal ot KAWVIKA avantuén
EVOC OLPXEYOVOU OLLLOTTOLNTLKOU
KUTTAPOU TTOU PEPEL CWLOTLKEC
netaAAaéelc oto yovidio PIG-A -
eAewpn GPI-linked npwtewvwv
(CD55, CD509.....)

o Alpoodatpvoupia AOyw TNG
gvdoayyelaknc atpoAvong tTwy
epuBpwV OV €lval EvaAwTa otn
AuTtikn 6pAon TOU GUUTTANPWLOTOC




Napoéuvouikn Nuytepwvn Alpoodartpvoupia
(Paroxysmal Nocturnal Hemoglobinuria, PNH)

2 WHOTLKEC peTaAAaéelc oto yovidlo PIG-A oto apxEyovo
aLporolntko Kuttapo 2 EAAewn GPI-linked mpwtewvwv (CD55,
CD59.....)

* Evéoayyetakn atpoAvon

* OpopuBwoelc o€ acuvnNOEeLg OECELC

* AmMAacio MugAoU (mavkuttapormnevia)



MuKpoayyeLomaONTIK OLUOAUTIKA avVolLULL

* Mnyaviko tpavpa Aoyw:
MNpocOstwv BaABidwv

2tEvwong N anodpaing tng
KukAodopiag (yyavua

OLLHLOYYELWHOTO

e Awaxutn evdayyeiakn nnén

* KakonOnc¢ unéptaon

* JUOTNMATLKOC EpUONUATWONC AUKOC

* OpopBwtikn Opopporeviki
nopdupa

* OUPALULKO - ALMOAUTLKO oUVOPOMO

* [EVIKEUMEVN KOPKIVWHATWON

- AwoAuon kat Opopfornevia Kot
ZxLtotoKutTOpOL



AN\ atior ETUKTNTNC OLLOAUTIKAC OVOLLULOLG

EykaUpara

H uynAn Beppokpaaia TTPOKAAEI
aTrodIATAN TWV TTPWTEIVWV TNS KUTTOPIKAGC
HEPBPAVNC Kal KATATUNON TWV EPUBPWY

Dappaka (akopa kot xwpic EAAewdn)
JouAdovapuideg

Qawalonupldivn

Nitpodoupavtoivn

dawvaketivn

Cisplatin

XAwpPLKO o&v

VLTPLKO o&U

vadOaAivn

UITAE Tou peBuleviou




TLBa poc BonBnoeL Ao To LOTOPLKO KOl
TNV GUOLKN €E€TAON;

Ofela N MPOOOEVTIKN N EYKATAOTAON
2 UUTTTWHOTOL OVOLLLALG

[Topouoia LKTEpPOU

>TIAnVopuEeyaAia (oL mavta)
2KOUPOYpWHA oupa (KaTa eplntwon)

[pemnel va amodelyBel epyaoctnpLloka n
avénUevVn Kataotpodn epuBpwv Kal n
QVTLPPOTILOTLKN aU&non TNC Mopaywync ToUg



[Mota SLayVWOTIKA EPYAAELD EXOULLE;

[eviKN alpaTog

AEK

Enixplopa mepipeptkov
alpoToC

LDH

XoAepuBpivn apeon Kat
EUHUEDN - © o

Anttoodalpivec opou E

o
Apeon Coombs e %o,
[evikn oUpwWV P




O apBuoc twv AEK, elvat avaloyoc In¢
BopuTNTAC TNC QVALULAC KOL TNG LKAVOTNTOC TOU
LLUEAOU yLa avTILpPOTNoN




Figure 1: Diagnostic algorithm in autoimmune hemolytic anemia

Normocytlc (macrocytic)
anemia,

reticulocytosis,

low haptoglobin,
increased indirect bilirubin,
elevated LDH
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I AIHA

O\

]

WAIHA CAIHA
(PCH)
History, Bone marrow
clinical examination, examination,
abdominal CT scan, immune fixation,
immunoglobulines, lupus immunoglobulines
anticoagulant




Haemolysis

Increased red cell production ' Increased red cell breakdown
« 1 Reticulocytosis/polychromasia * Anaemia
* Erythroid hyperplasia of bone marrow '« 1 Serum bilirubin

, » tLDH

.+ 1 Urobilinogen

+ +ve urinary haemosiderin
+ | Plasma haptoglobulin

¢

Fragmentation

Microangiopathic haemolytic anaemia, &.g.

» Haemolyic uraemic syndrome
+ Thrombotic thrombocytopenic purpura

| Blood film |
f 2
Abnormal red cells Spherocytes Other
'l « Bite cells
« Blister cells
Haemoglobin * Heinz bodies
- !
Enzyme defects, e.g. + Eclampsia
« G6PD 4
- Sickle cell Hb DCT DCT * Pyruvate kinase }
Thalassaemia disease C.D.EH +ve -ve = Pyrimidine 5’ nucleolidase + « DIC

Sp— a—

Drugs, &.g.

* Methyldopa

* Quinine

* NSAIDs

* |nterferon
= Ribavarin

| Autoimmune haemolytic anaemia | | Hereditary spherocytosis | | Malaria, Clostridium welchii

| lgG - warm |

igM — cold |

Figure 8.16 [l Haemolysis: diagnostic and haematological features. DCT, direct Coombs’ test; GEPD, glucose...




Indirect hyperbilinubinemia Anemia Reticulocy-

Megative
Evaluate for hemohysis: Consider alternative diagnoses,
CHC. reticulocyte count. LIDH, inCluding other causes of
indimect bilirubin, haptoglobin, normacytic anemia (e.q.,
peripheral bdood smear hemaorrhage, chroni disease,
chronic kidney disesse)
Positive
1. l ,, . , l l
spheracytes, sphemcytes, sthistocytes Hypochramic, sickle cells Infection Fever!
positive DAT negative DAT, microcytic drug expa- recent
family histary + aremia ! l l
¥ l Microangiopathic Sickle cell
Immune hemaolysis: _ hemalytic anemia anemia GEPD activity Thick and thin blood
ymphoproliferative  Hereditary Thalassemia srmgars, Babesia
disordericancer, spherocytnsis ' | ‘ serologies, bacterial
aumlm_munn_ diseases, PTIPTT, renal and cultures
drugs, larectians liver Function, |
blood pressure Hemoglobin
ebactrapharesis

L)

TR HUS, DIC, eclampsia,
preeclampsia, malignant
hypertension, prosthelic vahe



..... OQC EUXAPLOTW TTOAU yLa TNV
JTPOOOXN OOC...
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