New Directions In Mismatched
Hematopoietic Stem Cell Transplantation
In Hematological Diseases

By
Hussein Magdy Mohammed

(M.B.B.Ch, Cairo University)

Essay

A protocol submitted for partial fulfillment of M. Sc. Degree
in Clinical Hematology

Supervisors:

Prof. Or. Hoda Ahmed Gad Allak

Professor of Internal Medicine and Clinical hematology
Faculty of Medicine
Ain Shams University

Dr. Tamer Mohamed Ahmed

Assistant Professor of Internal Medicine and Clinical
hematology
Faculty of Medicine
Ain Shams University

Dr. Rasha 1brahim Ibrahim

Lecturer of Internal Medicine and Clinical hematology
Faculty of Medicine
Ain Shams University

2012



LAY de ) 8 Basall clalady)
(o G5 s £ e (e g LA L dad)

e,
dada (gia (pid [kl

(el Leals cdalpadl 5 bl o 1) 4IS)

adllial b picaladida 3t gaalldil g

Adaladaal gar /[ gisalialiuy
ol ia] gaf g daled) Aibalal] pial paf SLicoh
bl LS

daa) daaa pall/ ) gisall
ol il gl g Zlad) Dbl ) pof s Leve L]
Ll LIS

) ) st ) ) Ly /5 gisal)
ol i)yl 5 ALalel) ALl il ol s 20
Ll IS



Chapter Five Summary

Summary

Allogeneic hematopoietic stem cell transplantation
(HSCT) has been successfully used to treat many highrisk
hematologic malignancies and marrow failure syndromes. The
best results with allogeneic HSCT have been obtained in
patients receiving an allograft from a human leukocyte antigen
(HLA) matched sibling. As the chance of finding an HLA
genotypically identical sibling donor is only 25%, much
attention has been focused on the use of alternative donors,
either from unrelated volunteer adult donors, umbilical cord
blood (UCB), or partially matched related donors. Despite the
expansion of worldwide unrelated donor registries that have
markedly improved the chances of finding a donor for many
patients, the application of transplantation using unrelated
adult volunteer donors remains limited by some major
obstacles, including:

(1) The variable chance of finding a suitably genotypically
matched unrelated donor, from 60%-70% for
Caucasians to under 10% for ethnic minorities.

(2) The cumbersome process of identifying, typing, and
harvestingan unrelated donor translating to the median
time interval between initiation of a search and the
donation of marrow of about 4 months, rendering this
option less viable for patients who urgently need
transplantation. Many such patients do not maintain a
remission or survive the long waiting period until a
donation is available.

(3) Ablative allogeneic transplant using a matched unrelated
donor is still associated with a high transplantrelated
mortality (TRM) (30%-40%) and high long-term
morbidity.

UCB donations, On the other hand, overcome some of
these limitations because of easy procurement, the absence of
risk for donors, potential reduced risk of graft-versus-host
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Introduction

Hematopoietic stem cell transplantation HSCT s
considered the corner stone in the treatment of haematological,
and some non hematological malignancies beside some other
non malignant disorders, being a curative option of treatment
[Kyoo-Hyung et al, 2009]. Most of patients who suffer acute
and chronic leukaemia, Hodgkin’s and non Hodgkin’s
lymphoma, multiple myeloma, myelodysplastic syndromes,
myeloproliferative disorders, pure red cell aplasia, paroxysmal
nocturnal hemoglobinuria, aplastic anemia, thalassemia and
sickle cell anemia will eventually require performing an

allogenic hematopoietic stem cell transplantation [Mary,
2009].

As regard the hematological malignancies, high rate of
relapse after autologous HSCT has in part been attributed to
tumor contamination of the autograft. The distinctive
characteristics of allogeneic HSCT are that the stem cell graft
is free of contamination by malignant cells and contains T-
cells that are capable of mediating an immunologic reaction
against foreign antigens. This latter characteristic can be a
major advantage if the immunologic response is directed
against malignant cells, referred to as the graft-versus-
leukemia GVL or graft-versus-tumor effect, thus potentially
eradicating disease and reducing the chance of disease relapse
[Effie, 2009].

Donor availability for Allogenic hematopoietic stem cell
transplantation is the major obstacle to be faced with when
deciding an allograft. The preferred human leucocyte antigen
HLA-matched sibling donor is available for around only 25%
of patients. However, there has been substantial progress over
the last four decades in the use of alternative donors for those
without a matched sibling, including adult unrelated volunteer
donors URD, haplo-identical family donors HFD and, more
recently, unrelated donor umbilical cord blood UCB, such that
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it i1s now possible to find a donor for almost all patients
requiring an allograft. At the present time, there is no
international consensus regarding the optimal hierarchy to be
used in donor choice [Dennis et al., 2009; Rachael et al.,
2009;].

Haploidentical hematopoietic stem cell transplantation
provides an opportunity for nearly all patients to benefit from
HSCT when a human leukocyte antigen HLA genotypically
matched sibling is not available. Initial results with the use of
mismatched allografts led to limited enthusiasm because of
graft-versus-host disease GVHD and infectious complications,
resulting in an unacceptable treatment-related morbidity and
mortality. Recent advances with effective T cell depletion, the
use of a “megadose” of stem cells, earlier detection of severe
infections, combined with better antimicrobial therapy and
reduced-intensity conditioning RIC has significantly decreased
the early transplant-related mortality and GVHD, whereas
enabling prompt engraftment, hence advancing the therapeutic
benefit of haploidentical transplantation. However, the
cardinal problems related to delayed immune reconstitution
allowing posttransplant infectious complications and relapse
remain, limiting the efficacy of haploidentical HSCT. The
encouraging reports from haploidentical transplant using
noninherited maternal antigen NIMA-mismatched or natural
killer NK alloreactive donors may greatly increase the donor
availability and open the way to more appropriate donor
selection in HLA-haploidentical HSCT. Future challenges
remain in determining the safest approach for haploidentical
transplant to be performed with minimal risk of GVHD,
whereas preserving effective graft-versus-leukemia activity
and promoting prompt immune reconstitution [Liang-Piu et
al., 2007].

There are many issues that remain unresolved, including
the role in certain diseases and timing of haploidentical HSCT.
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The relative merits of a haploidentical family donor versus
mismatched unrelated or umbilical cord blood donor remain to
be defined. The data presented to date provide an important
framework for future improvements via more appropriate
patient selection, better donor selection, development of
conditioning regimens that are safer yet result in reliable
engraftment, and more effective strategies that eliminate the
high risk of severe GVHD, whereas preserving antitumor and
antimicrobial immunocompetence [Liang-Piu et al., 2007].
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Aim of the work

Review of the new directions and the recent advances in
the different options regarding mismatched allogenic
hematopoietic stem cell transplantation.

Methods

Review of literature and recent publications, including
journals relevant to our study.




