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J1. Define and classify ABOiI HSCT

2. Special considerations for an ABOi HSCT
* Registry
* Clinical facility
* Collection facility
* Processing facility
* Transfusion service

—

3. Blood product support and outcome measures
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“ Introduction

A patient receiving blood products needs to receive ABO compatible blood pre

Stem cells do not express ABO antigens and therefore allogeneic stem cell tra
ABO matched

~H0% of MUD HSCT are ABO mismatched
~15% of MRD HSCT are ABO mismatched

ABO mismatch HSCT does not have worse overall survival — or does it?
BUT ABO-incompatible HSCT do have special considerations. ..
AND there are RBC, plasma and platelets in HSCT products

Individual pt: may require prolonged product support
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Types of ABO-| HSCT:

J 1. Major — recipient has antibodies to donor RBCs

2. Minor — donor has antibodies to recipient RBCs

3. Bidirectional both major and minor




_ ANTIGENS (on red cells) ANTIBODIE

J Group A A

Group B B
Group O = Ar
Group AB A+B

Antibodies develop to antigens of the ABO blood group system in people lacking
antigens

These are naturally occurring (person doesn’t have to be exposed to the antigen
antibody)

Naturally occurring antibodies develop in the first 6 months of life (possibly due to
antigens found in the environment)
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Types of ABO-| HSCT:
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1. Major — recipient has antibodies to donor RBCs
* Recipient: group O and Donor: group A, B, AB
* Recipient: group A or B and Donor: group AB

2. Minor — donor has antibodies to recipient RBCs
* Recipient: group A, B, AB and Donor: group O

J. Bidirectional both major and minor
* Donor A, recipient B or
* Donor B, recipient A




Major ABO-i
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Major ABO-i: RISKS

1. Haemolysis at the time of HSCT infusion —may be severe

2. Delayed haemolysis due to production of antibodies by residual host lymphocyte
3. Delayed RBC engraftment —may require ongoing RBC transfusions

4. Pure red cell aplasia (PRCA) —rare

NB: clinical manifestations depend on the amount of RBC and also the amou
(antibody titer)

Amount RBC:
* bone marrow collections have a lot of RBCs (equivalent of one unit of red cells)
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Management: Major ABO-l| HSCT prior to transplant
RE-EMPTIVE!
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1. Need to know antibody titer of the patient
2. Need to know the amount of RBC in the graft

Titer level £1:32 or RBC volume of graft <20ml (0.2 -0.5 ml/kg)— may NOT require

If titer 264 and RBC vol =20ml, consider further management

1. remove red cells from the graft before it is infused

2. remove antibodies from the patient - plasma exchange or immunoadsc
NB: consider loss of stem cells
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Antibody titer testing

J 100 L transferred from tube to tube

&
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12’“;:?:;.5 . Centrifugation after incubation with .
==, — —— = 100 uL of 3% A1 or B red cells - i

— .
- e = ] | @ vd e
12 14 18 1:18 132 44 Ae 24

100 pl of 0.9% normal saling per tube

A schematic description of iseagglutinin titer measurement using the conventional tube method. The isoaggl
the endpoint that shows agglutination with two-fold dilution. Each laboratory sets its own cutoff [tracc or 11

protocol,

**titers don’t predict entirely but do give a guide*®*
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Minor ABO-i

'\-/Lunur antibodies to patient antigens
« Al HSCT sources contain plasma: cord blood, apheresis, BM (BM product can conf

Donor Repem

Non-AB AB
) BorO A
Aor0 B
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- Minor ABO-i
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Complications: Haemolysis of recipient RBC (acute or delayed)

Management; PRE-EMPTIVE
* Decrease volume of plasma in the product prior to infusion
* Carefully monitor recipient for clinical and lab signs of haemolysis post tran:

**if the donor titer level is £1:128: may not need to do anything; if donor titer is 21
reduction
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TABLE 1. Types of ABO incompatibility, potential adverse consequences, and recommended ir

Major Minor
Definition * Recipient iscagglutining (anti-A, anti-B, anti-A.B) * Recipient RBCs incompatible with donor
incompatible with donor RBCs isoagglutinins.
Donor-racipient ABO pairs * Group A, B, and AB donor and Group O recipient  + Group O donor and group A, B, or AB recipient
* Group AB donor and group A or B recipient
Polential adverse consequences * |mmediate hamolysis * |mmediata hemolysis
* Delayed RBC engraftment = Passenger lymphocyle syndrome causing delaye
« PHCA hemolysis
Recommended interventions + RBC reduction if »30 mL RBC andfor if recipient * Plasma reduction
isoagglutinin titers =32 * Close clinical and laboratory observation, betwee
+ Transfuse ABO appropriate blood products Days +5 and 15 after HPC transplantation for
homolysis (e.g., Hb/Hct, LDH, bilirubin,
hamoglobinamia)
Transfuse ABO appropriate blood products
Additional or altemnate interventions  + Recipient’s isoagglutinins removal before * Replacement of recipient RBCs with donor type v
that may be performed transplantation via TPE or immunoadsonption RBC exchange (rarely), rituximab

How o [ 4

Voh,
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BLOOD PRODUCT SUPPORT IN ABO-I
HSCT
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Blood transfusion: RBCs

O

A o,
%5’0# Opos Oneg Apos Aneg Bpos Bneg AB pos




Blood transfusion: Plasma
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0 pos

C .

0 neg
A pos
A neg
B pos
B neg
AB pos
AB neg
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BLOOD PRODUCT SUPPORT —three phases of HSCT

hase 1:
efore the transplant

Phase 2:
* From infusion of stem cells to engraftment / recipient RBC no longer detected (fu
donor type -forward and reverse grouping look donor)

Phase 3:

* Post engraftment phase

1. ABO antibodies to the donor ABO group are undetectable in the ‘standard’ reverse
and/or B cells using either polyspecific AHG or anti-lgG (major ABO incompatibility onl
2. Negative DAT

3. Complete conversion to donor group: no mixed field seen using the patient's cell
tests with anti-A or anti-B (in practice this can only be demonstrated if there have been
the last 3 months).
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BLOOD PRODUCT SUPPORT

F‘Jase 1:

» (ive recipient-compatible blood group
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BLOOD PRODUCT SUPPORT

F‘Jase 3:

» (ive donor-compatible red cells, plt and FFP
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BLOOD PRODUCT SUPPORT

EBMT guidelines: Group O RBC, group AB plasma and PLT

NHSBT guidelines:
Major ABO incompatibility

-

RBC: red cells of recipient’s ABO group or group O
Platelets and FFP: platelets and plasma of donor ABO group

Minor ABO incompatibility:

-

RBC: red cells of donor ABO group
Platelets and FFP: platelets and plasma of recipient ABO group

Bidirectional ABO incompatibility:

-

RBC: group O

Platelets and FFP: give group AB plasma and recipient group platelets.

R [

T R T = w, a,
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TABLE 2. Transfusion support for patients undergoing ABO-incompatible allogeneic HF
Phase I, Phase Il
Recipient Donor all components RBCs First-choice PLTs Mext-choice PLTst
Q A Recipient 8] A AB. B, O
Q B Recipient 8] B AB: A; O
9] AB Recipient o AB A:B: O
A 9] Recipient o A AB:B: O
A B Recipient ] AB A:B: O
A AB Recipient A AB A, B O
B 8] Hecipient 8] B AB; A, O
B A Recipient o AB B: A: O
B AB Recipient B AB B:A:O
AB 9] Recipient ] AB A:B: O
AB A Hecipient A AB A B O
AB B Hecipient B AB B.A O
* From Szczepiorkowski et al.*®
1 PLTs should be selected in the order selected.
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| tlx‘* Y / Selecting Appropriate Blood Products for Recipients of ABO/Rh Mismatched !
kaur ' Cell Transplants
APPROPRIATE ABO GROUPS FOR TRANSFUSION, IMMEDIATELY POST-
TRANSPLANTATION
\_/

Donor Recipient Red cells Platelets FFP

Major ABO incompatibility A O O A A

B O O B B
AB O O A AB
AB A A A AB
AB B B* B AB

Minor ABO incompatibility O A O A A

O B O B B

O AB O A AB

A AB Ar A AB

B AB B* B AB

Bidirectional ABO A B O B AB

i Incompatibility B A 0 A AB

* group O red cells may also be used




J* Every centre performing ABOi HSCT must have transfusion protocols for docto




OUTCOMES OF AB:!
HSCT
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Table 2

Effect of ABD Incompatibility on Kecipient Survival and Incidence of Graft-versus-Host Disease
Slucdy Authors Yiar Survival alier ABD-Incompatible HCT Transplantation Risk of Grafi-

Major Minor Bidirectional

Kimura et al. [ 3] 2008 Decreased Decreased Mo difference Increased wil
Helming et al. [13] 2007 Mo difference” Mo difference Mo difference Mo difference
Erker et al. [15] 2005 Mo difference Decreased Decreased No difference
Kim G et al. [12] 2005 Mo chilference Moy alilference Mo elilTerence Mo dilTesrenee
Stussi et al. [14] 2002 Decreased Mo difference Mo difference Increased wil
EBenjamin et al. [18] 1999 Decreased’ Decreased’ Mo difference Mo difference
Bacigalupo et al. [19] 19838 — - - Increased wil
Benisnger et al. [41] 1982 Mo difference — - No difference
Buckner et al. [17] 1978 - Mo dhilerence -

Mo clilTerene

RE indicates relatie sk,
« Pediatric patients.

' Only in patients being treated for acute myeloid leukemia or myelodysplastic syndrome. A difference was not abserve
weere reated for chrome myelogeneous eoakemia,

Sl Bod bl

Clinical Guide to ABO-locomzal

Transplantation

Carrell 5. Beoth ™, Enic & Geluie ', Cluar
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. .f course, especially in patients at high risk for

Ox

7 @ngraﬂment (eg, those with myelofibrosis) and th
received multiple RBC transfusions, selection of .
compatible HCT donors is optimal. However, .
incompatibility generally exerts less impact o
than other donor-recipient relationships, such
source, degree of HLA matching, status of expos
and other infectious disease, and most likely, dor
gender, and parity.

Overall, major ABO mismatch does NOT seen
consistent effect on other major outcomes aft
HSCT, such as incidence of acute or chronic
rate, and overall survival, regardless of the ster




ABO Mismatch in Allogeneic Hematopoietic
Stem Cell Transplant: Effect on Short- and
Long-term Outcomes

@ Caterina Glovarna Valentind, MO, PhD,” Elsabetia betafun, KD, PhD, Lorenzo Salo, W02
-”- Sabrna Gammarco, MDD, PhQ' Micolatta Orlando, BSs, PhD.' Maria Bianchi, MD, PR0,!
2 Simona Soa, MO, PhD,'* Ancea Badgalepa, MO, PR Petrzia Chiusolo, KD, PhO,'=

Ea'c Luctara Teadl, MD, PhDA?
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Transplantation DirECT B 2021

432 adult patients with acute leukemia a
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The reticulocyte engraftment was significantly impaired in major ABD-1 transplants for both BM

L and PBSC source

* More RBC requirel
= BUT: NO effect on




Assoclation of ABO mismatch with the outcomes of allogcncic
. hematopoietic call transplantation for acute leukemia
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4946 patients with ALL/ AML MUD/ MRI
55.4% were ABO matched, 20.8% had -
had a major mismatch, 5.6% had a bidir
Multivariable analyses: compared to ms
was associated with worse overall su
engraftment, and higher primary graft
Relapse, acute and chronic GVHD we
associated with ABO status.

Older recipient age was associated with
relapse mortality.

donor-recipient ABO status is indepe
survival and other post transplantation
leukemia.

This underscores the importance of con
donor selection algorithms and its im
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~ ABOI HSCT outcomes - In summary
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The heterogeneity of

1. underlying diseases

2. patient age

3. variations in transplant practice and GVHD prophylaxis

adds to the complexity of interpreting outcome results and making conclusive f
ABQi versus ABO-compatible HSCT
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0 year period
53 allogeneic HSCT grafts:
* MRD -45%
*« MUD-51%
* Haploidentical <4%
29 grafts were ABO mismatched (55%): 8
major, 16 minor and 5 bidirectional.

Indications for allo HSCT

A

L

The SANBS experience —collection/ processing facility

EAML MALL "NMPN mAA mMDS mOther

ABO compatibility of

3

® fatched ® Major mismatch = Minor mismatch o

No ABOi HSCT recipient hac
(versus 1 ABO matched HSC
1 ABOi HSCT recipients had
engraftment —minor mismatc
matched)

one-year mortality, graft-vers
relapse rates and blood prod
being assessed with clinical |
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Collection Processing
facility . facility
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" Blood transfusion
am— SETViCE

1. ABO incompati
contraindication t
and internationally

2. We need to ider
HSCTs EARLY so
managed - Further
as appropriate. AB
a routine part of pa

3. Team effort - Co
team, registry, proc
transfusion service

“Spectacular achievement is always preceded by unspectacular preparation” -Robe
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