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Table 1 Characteristics of the Study Population

Characteristic Value (n=61)
Male: Female 33:28
Age median (range) 29 (6-59)

Matched related donor | BM 6, PB 4
Mismatched related donor | BM 1, PB 1
Matched unrelated donor BM 22

Stem Cell Source

Mismatched unrelated donor BM 1
Cord blood 26
Conditioning Myeloablative * 41
Reduced-intensity 20
GVHD Prophylaxis Tacrolimus + MTX 50
Tacrolimus + MMF 1
Tacrolimus + PSL 1
Tacrolimus 1
CsA+MTX 8

BM: bone marrow, PB: peripheral blood stem cell, MTX: methotrexate,
MMF: mycophenolate mofetile, PSL: prednisolon, CsA: cyclosporin
A

*Total body irradiation >8Gy, Busulfan>10mg/kg, Melpharan>
150mg/m?
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Table 2 Blood Type of Donor and Patient

Minor mismatch (Donor — Patient)

O0—A 18
O0—B 9
O0— AB 7
A—AB 11
B—AB 1

Bidirectional mismatch (Donor — Patient)

A—B 10
B—A 5
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Fig. 1 Detection of Donor-derived Isoagglutinins against Recipients’ A or B Antigen
* Testing result of the local hospital

Table 3 Transplant-Related Information of the 3 Cases and Clinical Outcome of the Last Transplantation

Blood Type Stem Cell TIPS GVHD CD34 positive | Acute | Chronic N
Case | Age (Donor — Recipient) | Source Preconditioning prophylaxis cells/kg GVHD GVHD Outcome
1 14 15t (A — 0) MUD TBI 12Gy/CY | Tac+MTX
BMT
20 (0 — A) MMRD Flu/MEL100 Tac+MTX 23%10° Grade 1T NA Dead
PBSCT (relapse)
2 13 156 (0 = 0) CBT TBI 12Gy/CY Tac+MTX
2nd (AB — O) CBT Flu/MEL140 Tac
34 (A — AB) MMRD Flu/MEL140 Tac+PSL 8.1x109 Grade Tl NA Dead
PBSCT (relapse)
3 26 1t (A —B) MRD TBI 12Gy/CY Tac+MTX
BMT
M (B— A) CBT Flu/CY/TBI 4Gy | Tac+MTX 0.7x10° None None Alive

GVHD: graft-versus-host-disease, MUD: matched unrelated donor, BMT: bone marrow transplantation, MMRD: mismatched
related donor, PBSCT: peripheral blood stem cell transplantation, CBT: cord blood transplantation, MRD: matched related donor,
TBL: total body irradiation, CY: cyclophosphamid, Flu: fludarabine, MEL: melpharan, Tac: tacrolimus, MTX: methotrexate, PSL:
prednisolon, NA: not applicable
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Table 4 Reaction of Blood Cells and Serum of the 3 Cases: Before and After the
Last Transplantation
Reaction of Red Cells Reaction of Serum with
Case No. Days After with Antisera Reagent Red Cells
Donor — Patient Transplant
Anti-A Anti-B A1 cells B cells
@ pre mf 0 0 2+
15'transplant A = O 91 0 0 94 4+
2ndtransplant O — A 290 Death
pre 4+ 4+ 0 0
8 4+ mf 0 0
@ 20 4+ mf 0 0
1stransplant O — O
50 4+ 4+ 0 0
2Mtransplant AB — O
3rdtransplant A — AB 9 4+ 4+ NT NT
104 4+ 0 0 4+
337 Death
pre 4+ 0 0 0
14 mf 0 0 0
25 0 0 0 0
N
® 37 mf 0 0 0
1stransplant A = B
2Mtransplant B — A 47 0 0 0 0
52 0 0 NT NT
122 0 4+ w+ 0
1,876 0 4+ 8x * 0
mf: mixed field, NT: not tested, w+: weak +, *testing results of the local hospital
Table 5 Transplant-Related Information and Clinical Outcome of the “Transiently Positive” Cases
Stem Cell Pre- GVHD Clinical Acute Chronic | Discontinuation
Case | Age ST . - GVHD Complication | Outcome
Source conditioning | prophylaxis | Hemolysis (stage) GVHD of IS
1 30 MUD MAC Tac+MTX Yes None oral, eye, Yes Alive
BMT skin, liver
2 9 MUD MAC Tac+MTX | Probable Grade IT oral, skin Yes Alive
BMT (skin 3, gut 1)
3 36 MMRD MAC Tac+MTX Yes Grade I oral, eye, NA RPLS, TAM, Dead
PBSCT (skin 3, liver 3, | skin, liver Hemorrhagic | (relapse)
gut 3) cystitis
4 19 MMRD MAC Tac+MTX Yes Grade III oral, eye, Yes RPLS Alive
BMT (skin 3, liver 1, | skin, liver
gut 3)
5 12 MUD RIC+ATG | Tac+MTX | Probable None None Yes Alive
BMT
6 15 MMUD RIC Tac+MTX | Probable Grade 1 limited Yes Alive
BMT (skin 2) (skin)

GVHD: graft-versus-host-disease, IS: Immuno-suppressant, MUD:

matched unrelated donor, BMT: bone marrow transplantation, MMRD:

mismatched related donor, PBSCT: peripheral blood stem cell transplantation, CBT: cord blood transplantation, MRD: matched related
donor, MAC: myeloablative conditioning, RIC: reduced intensity conditioning, Tac: tacrolimus, MTX: methotrexate, NA: not applicable, RPLS:
reversible posterior leukoencephalopathy syndrome, TAM: transplant associated microangiopathy
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Abstract:

Allogeneic hematopoietic stem cell transplantation (SCT) can be performed across the ABO barrier if measures

are taken to prevent acute hemolysis. In minor and bidirectional ABO-incompatible SCT, the lack of graft-versus-host

(GvH) isoagglutinin is often experienced in routine blood tests; however, changes in donors’ isoagglutinins against re-

cipients’ A or B antigen are not fully understood. We reviewed the routine ABO blood typing test of 61 recipients of

hematopoietic stem cells from minor or bidirectional ABO-incompatible donors. Isoagglutinins were persistently

negative in 52 recipients, transiently positive in 6, and positive after the transition of red cell type to donors’ in 3. In

the 3 recipients, one was the third SCT (patient was originally O, the 2" donor AB, the last donor A), and the others

were the second SCT and returned to each patient’s original blood type. GvH isoagglutinins were detected if the last

donor’s isoagglutinin was the same or a part of the recipient’s original pattern in this study. Although the mechanism

has not been elucidated, absorption of GvH isoagglutinins to various sites of the body is considered to play an impor-

tant role in the lack of detection of GvH agglutinin in minor or bidirectional ABO-incompatible SCT.
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