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HLA Mismatched Allogeneic Hematopoietic Stem Cell Transplantation
Hee-Je Kim, M.D., Ph.D.

Division of Hematology, Department of Internal Medicine, Catholic Hemopoietic Stem Cell Transplantation Center,
St. Mary’s Hospital, The Catholic University of Korea College of Medicine, Seoul, Korea

Much of the success of hematopoietic stem cell transplantation (HSCT) has been due to the ability to
overcome posttransplant complications, by performing HLA genotypically matched or even mismatched
sibling donor HSCT or unrelated donor HSCT. Based on the promising results with using vigorously
T-cell-depleted high-dose peripheral blood stem cell transplants by the Perugia University group, several
methods to eradicate refractory leukemic cells have been employed worldwide. However, there are limita-
tions of the existing data regarding haploidentical HSCT, that is, the small numbers of patients and the
heterogeneous patient populations in most of the published series. Also, researchers have not exactly
demonstrated the effect of natural killer (NK) cell alloreactivity in various settings of allogeneic HSCT.
In reality, haploidentical HSCT is possible without T-cell depletion. However, it isn’t clear whether re-
duced-intensity HSCT from a haploidentical related donor or a mismatched unrelated donor is feasible.
Anyhow, successfully overcoming the major histocompatibility barriers with using related or unrelated
donors means that virtually all patients would have an immediately available donor for desperately needed
HSCT. The full potential of haploidentical HSCT may be ultimately achieved through a better understan-
ding of the transplant immunology, including the Korean specificity of killer cell immunoglobulin-like
receptor polymorphism. Further study and better support from Korean government insurance coverage
that would offer HSCT to more patients in need of transplant and cultivating an optimal NK alloreaction
without detrimental complications is urgently required. (Korean J Hematol 2007;42:1-14.)

Key Words: HLA mismatch, Haploidentical, Hematopoietic stem cell transplantation, Natural killer cell
alloreactivity, Killer cell immunoglobulin-like receptor
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Table 1. Donor versus recipient natural killer cell alloreacti-
vity in HLA mismatched transplants is determined by the
presence or absence of disparity between HLA class |
alleles and specific killer cell immunoglobulin-like receptors
(KIR). For example, donor natural killer cell expresses KIR
2DL1 and is blocked by HLA-C group 2 alleles, -Cw2 on
donor cells and -Cw4 on recipient cells, as shown in the
Fig. 1.5

KIR Genotype HLA group

Inhibitory 2DL1 “Group 2" HLA-C alleles:

receptors Asn77, Lys80 (HLA-Cw2,
-Cw4, -Cw5, -Cw6 etc)
2DL2/3 “Group 1” HLA-C alleles:
Ser77, Asn80 (HLA-Cw1,
-Cw3g, -Cw7, -Cw8 etc)
3DLA1 HLA-Bw4 alleles (HLA-B27,
-51 etc)
3DL2 HLA-A3, -A11 alleles
Activating 2DS1, 2DS2, Not specified exactly
receptors 2DS3, 2DS4,
2DS5, 3DSH,
3DS2
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Recipient Fig. 1. Mechanism for the ac-
A24 B35 Cw3 tivation of natural killer cells
A24 B35 Cw3 against target leukemic cells.
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Fig. 2. Gene frequencies of killer cell immunoglobulin-like receptors in different races.
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Table 2. Different methods of HLA-mismatched related donor hematopoietic stem cell transplantation
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onditioning: T-cells:
riyeloablati\?e Regimens GVHD prophy-  Stem cells: depleted or G-CSF post-
or RIST laxis PB or BM repleted transplant
Perugia' Myeloablative  TBI, TT, Flud, ATG No PB Depleted No
Korea'®’®  Myeloablative  TBI, Bu(TT), Flud(Cy), ATG No PB Depleted No
China®**®  Myeloablative  Bu, Cy, Me-CCNU, AraC, ATG Yes BM/PB Repleted Yes
Japan®” RIST Variable Yes PB Repleted Yes
Tibingen®® Myeloablative  Bu, TT, Cy, ATG, OKT3 No PB Depleted No
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