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Pathomechanism of immune haemolysis

1. Opsonisation

extravasal haemolysis
Spleen, Liver




Pathomechanism of immune haemolysis
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intravasal haemolysis



Complement activation

in C5a und C5b

Cbb, C6, C7, C8 und C9
bilden zusammen den
_Membranangriffskomplex
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Under which conditionds would ,,cold reacting*

IgM ab’s lead to complement mediated
haemolysis?
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Complete / incomplete antibodies

,Zeta-Potential*




RBC antibody terminology

RBC antibody

= REA

complete antibodies: incomplete antibodies:
bind to-RBC and bind to RBC
agglutinate RBC do not agglutinate RBC
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IgM (e.g. anti-A, anti-B) IgG (e.g. anti-RhD-AK)



RBC antibody terminology

RBC antibodies (ab)
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Allo-antibodies Auto-antibodies
regular ab irregular ab
naturaly preformed ab naturaly preformed ab immune ab
z.B.: -Anti-A z.B.: -Anti-P, z.B. -Anti-D
-Anti-B -Anti-LeaP -Anti-Fy?2
-Anti-T ~-Anti-M -Anti-Jka@

-Anti-N



Primary immune reaction (i.e. Anti-Jk?)
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Sekundary immune reaction
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Delayed hemolytic transfusion reaction
immunisation and ,,Booster-Effect*
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Delayed transfusion reaction
Critical timepoint: DAT positivs, ab screening yet negative

Titer
A

Transfusion
(Booster effect)
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Delayed Hemolytic Transfusion Reaction

Deutsches Rotes Kreuz
DRK-Blutspendedienst
Baden-Wirttemberg — Hessen

gemeinnidtzige GmbH

Relativer Anteil (%)

30

RBC antibodies (Booster-Effect)
1:1.000 - 1:4.000 Transfusions
fatal (< 1 auf 1.000.000 Transfusions)
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Haufigkeit von neu nachgewiesenen Alloantikorper-Spezifitaten bei verzogerten hamolytischen
Transfusionsreaktionen (Auswertung der Angaben in den Jahresberichten 2006-2009
,Serious Hazards of Transfusion® (SHOT) (www.shotuk.org).
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RBC reject each other

g T+, ,Zeta-Potential*
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Antihumanglobuline test

Moreschi (1908): Anti-Protein-Sera

Coombs (1945): Antihumanglobuline test for the detection of
incomplete ab

C. Moreschi

R. R. A. Coombs




Antihumanglobuline test

Coombs test (Antihumanglobuline test)

RBC antibodies Anti-Humanglobuline from
(human globuline) rabbits (Coombsserum)
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Crossmatch is no substitute for antigen
testing in antibody positive patients

Why: Antigendose



Dose effect of blood group antigens

 Expression depends on genotype in
various blood group systems

Genotype Antigens/RBC | Antigens/RBC
Kidd (Jk) Jk (a) Jk (b)

(a+h-) 10.000

(a-b+) 10.000

(a+b+) 5.000 5.000
Duffy (Fy) Fy (a) Fy (b)

(a+b-) 14.000

(a-b+) 14.000

(a+b+) 7.000 7.000
Ss S s

SS 250.000

ss 170.000

Ss 125.000 85.000




Compatibility testing

Crossmatch / antibody screening
(3 stage — tube test)

3.
Coombsphase
IlgG/Kompliement




Compatibility testing

Relevance of antibodies according to reaction pattern

1.Stage 2. Stage 3. Stage
NaCl; 22° C Supplement; 37° C Coombsphase

T a.\:.,i_;:-." mostly irrel‘vant.

e - - N
Warm reactive = potentially r\levam ,\L.A‘ _ !
Warm reactive = relevant




Irregular RBC antibodies

fiﬁ_ijk (bei 37°C
i

rksam)
.
U8

TURK

KIZILAY
'Bg?, BgP, Bge (HLA)

HTLA: Chido, Rogers,

NI "1 LI R | international



Characteristic of irregular RBC antibodies

Antikorper Herkunft Antikorperaktivitat in vitro Verbunden mit Kompatible Blute
natirlich | immun NaCl LISS/ Enzym HT %* Kompatibler
Coombs 37" Phanotyp
Kell ‘
Anti-K ja selten 91 kk
Anti-k ja 0,2 KK
Anti-Kp® ja 98 Kp(a-b+)
Anti-Kp® ja <0,1 Kp(a+b-)
Anti-Js® ja =99 Js(a-b+)
Anti-Js® ja <0,1 Js{a+b-)
KIDD (s
Anti-Jk* ja selten 23 Jk(a-b+)
Anti-Jk® ja selten selten 27 Jk{a+b-)
Anti-Jk’ ja selten 0,1 Jk{a-b-)
MNS /
Anti-S einige ja einige sehr selten 45 ss
Anti-s ja selten eist | einige 11 SS
Anti-M ja einige | meist einige |sehr selten selten 22 NN
Anti-N ja selten | meist einige |sehr selten nein selten 28 MM
Anti-U thes ja selten : <1 S-s-U
U“f\’d uLspeindetienst ~ 2 U = @ 2k aVa - B el
P Ba"?,‘;:ﬁﬁ:i?&ff;?'fiﬁsse” smmsmmemenn g OANAQUIN [ HN 5
Anti-P, ja einige | meist selten 21 P.neg
Anti-P meist [ einige <1 P*
Anti-Tj* ja meist einige <0,1 p
(P+P +P¥)




Compatibility testing

today:

» crossmatch often performed in
column centrifugation test
(equals 3. stage of tube testing)

* (difficult differentiation of
warm-/cold reactive antibodies)
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Method: T

Sample taken:

Case 1

Patient:
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Antibody identification

-Checklist-

e Auto- or Allo-ab?
1. Autolog. controll (AC) neg -> Allo-ab
2. Patient is antigen negative
« Cold:-or, warm reactive? (Stage'1, 2 oder 3)
weak'in-2., strongin 3. Stage -> warmreactice ab
« complete or incomplete reacting? (Stage 1 or 3)
only in 3. Stage -> ,incompletetab

Conclusion:

Warm reactive, incomplete Allo-ab of the speficity XY
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Antibody identification

-checklist-

» Auto- or Allo-ab? (AC, DAT? Antigenstatus of the Pt.?) v/
» cold or warm reactive? (Stage 1, 2 or 3)

« complete or.incomplete reacting? (Stage 1 or 3) v

- identification of the specificity of the antibody

» exclusion of antibodies against other antigens v



DRK-BSD ldentification RedCells

DRK-BSD IRC-0024 DRK-BSD IRC-0024P oo 20170109

Kell Duffy Kidd Lewis P MNS Xg Lutheran Dombrock Auberger

Do® Do® Av® Au® sal Ant
K k K Kp" i Fy® 3¢ J® L Le® Py M N s X LR | el e

C*CD.ce 70116365385 + | Yh{a+"")*

CCD.ee 70116445550 ) Bg+', Luld+"

ccD.EE 70216289298

ccD.ee 70116469708 [ ; Bg+*, Yt(a)’

Ceddee ’ 70116347378

ccddEe ] 70216225861

ceddee 70416183562 ] : | Cofb+), Kn{a+*)*

ccddee 70116366349

ccddee 70416353522 E i . Ch{a+*)*, Kn(a+*}*

ccddee 70116469213 - Difa+)" 5, Lutg+"

ccddee 70116407009 Cs{a+"’}‘_. Yk{g_r §

Patientenzellen Patientenzellen
Patient’s cells Patient’s cells

# [ $ Siehe Anmerkungen auf der Riickseite | Refer to remarks on the reverse

MName: Blutgruppe: Interpretation: Diatum / Unterschrift:
Blood group: Date / Signature:

IRC-Version-B d DRK-Blutspendedienst Baden-Wirttemberg - Hessen gGmbH, 78530 Baden-Baden




Antibody identification:

further methods

« prewarming technique (“strict wamth®):
|AT with prewarmed (37 °C)-.pt: Plasma and test cells
(sometimes also gel cards):

Principle: prewarming avoids reacting of cold reacting
antibodies with increased temperature altitude

Differentiation between “normal”™ warm reacting allo-ab
(IgG) und “cold reacting ab (IgM) with increased
temperature amplitude
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Methods: Enzyme - treatment of testcells:

Specificity Ficin/Papain | Trypsin a-Chymo- 0.2M
trypsin DTT/AET*

neg A B B

Yt neg neg
MN Ge2, 3,4  neg (Ge-lneg AVYmth
S, s, Fy(a), Fy(b) neg pos neg

\ERI g, VIV N =iUEAN
Kel/ LW 2% p0s RS vE HEMOVPHR ANS
Kn/Yk . ? neg neg

""""" H i

ChiRg SR | neg neg
JMH neg neg/+ neg
Cs(a) pos pos uvv-'"vv pos /
Jr(a) mf pos pos
Do o ,DQS_L : neg weak
ABO, Rh; U;: “pos ...pos pos
Fy3, P, VeI Dl““ ‘pos ~ pos pos

Weak/neg
Weak/neg
poS
poS

neg
pos
negKIZILAY
pos
pos
neg

Amlnoethyllsothlouronlum bromide. Immunohematology 1992 vol.8 nr.3 / Factsbook M. Reid

IGLD 2017  page 33



Antibody identification:

further methods

. Super-Coombs": IAT with enzym treated Cells
Suspicion of weal allo-ab, e.g. Kidd-ab
Advantage: very high sensitivity

Disadvantage: unspecific positivity due to cold reacting
autoantibodies



Antibody identification:

further methods

« REST (rabbit erythrocyte stroma)-Absorption
In high titer cold reacting auto antibodies

principle: Incubation of Plasma with REST,
cold reacting auto ab are adsorbed
warm-reacting ab remain

centrifugation: use of supernatant for further ab
identification



Antibody identification:

further methods

« HPC (human platelet concentrate)-Absorption
In accompanying HLA-ab (Bennet — Goodspeed ab)

principle: Incubation v. Plasma with HPC,
HLA-ab are absorbed, anti-RBC-ab remain
centrifugation: use of supernatant for/further ab
identification



Antibody identification:

further methods

« AB-Serum-Inhibition

In suspicion of HTLA-AK (Rogers, Chido)
with-characteristic raction-pattern (high titer, low avidity)

principle: Mixing of Pt.-Plasma with AB-Serum,
HTLA-ab will be inhibited (bound to soluble antigen)
(Controll: Mixing with NaCl)
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