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Alternative Donor Options for
Hematopoietic Stem Cell Transplantation

While human leukocyte antigen (HLA) matched sibling stem cell transplantation can
eradicate chemotherapy-resistant leukemia, only 30% of patients are fortunate enough
to have such a match. Therefore, studies began determining if HLA unrelated adult
volunteer donors could provide an effective source of allogenic stem cells.

Given the large number of polymorphisms in the HLA gene, however, the probability
of finding two matched individuals is low, necessitating a registry with millions of
donors. With a concerted effort over the last fifteen years, the donor registry has grown
to approximately six million donors in the US. These donors provide various sources of
stem cells for transplantation, including bone marrow, which dominated from 1988-
2000, peripheral blood stem cells (PBSCs), which comprised a large part of transplants
from 2001 until the present, and recently, cord blood (Figure 1).

Figure 1. Unrelated Stem Cell Sources Over the Past Two Decades.
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Stem cell therapy (SCT) is indicated for a variety of syndromes. Acute myeloid leukemia
(AML) is the biggest indicator for an allogenic stem cell transplant, followed by acute
lymphoblastic leukemia (ALL), myelodysplastic syndromes (MDS), lymphoma and
chronic myelogenous leukemia (CML). A recent study [Tallman et al. Blood 2007]
showed that survival of patients with AML harboring unfavorable cytogenetics
appears to be at least as good as that for matched sibling transplants, and better than
consolidation chemotherapy. The authors concluded from this that AML patients in
CR1 with unfavorable cytogenetics and without a matched sibling should be offered
unrelated donor transplants.

For CML, studies have shown that survival is better in patients with low and intermediate-1
disease when donor transplantation is performed at progression, whereas survival is

better with intermediate-2 and advanced disease when transplant is immediate [Cutler High l_zgh ts fr om the
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Donor Selection

It has been shown that loci HLA-A, -B and DR are
important for the overall success of transplantation,
though other loci have been explored recently. Indeed,
data published in 2004 showed that HLA-C is as
important as HLA-A and -B for survival [Flomenberg
et al. Blood 2004]. A mismatch in any of these loci is
significantly associated with a plethora of adverse
events [Lee et al. ASH 2006] (Table 1). Matching these
important loci, however, is associated with the best
survival and deferring the use of a mismatch donor
should be weighed against the risk of progressive
disease. Additionally, recent changes in donor search
algorithms allow more precise, efficient and rapid
searches.

Table 1. Relative Risk of Adverse Event with Any Single
HLA Mismatch.

n=985 RR (95% CI) p-value
Acute GVHD 1.48 (1.29-1.68) <0.0001
Treatment related mortality 1.40 (1.25-1.56) <0.0001
Disease-free survival 1.23 (1.12-1.26) <0.0001
Survival 1.25 (1.13-1.38) <0.0001

Stem Cell Sources

The dose of CD34 cells achieved in SCT is associated
with a better outcome; PBSCs contain more CD34
cells than bone marrow (BM), thus the rationale for
using mobilized blood rather than marrow. However, a
retrospective comparison of PBSC vs BM transplantation
showed that the increase in graft-versus-host-disease
(GVHD) associated with PBSC transplantation results
in similar overall survival rates for the two stem cell
sources. A randomized clinical trial is required to help
define the role of peripheral blood grafts.

Development of Reduced Intensity Regimes

Reduced intensities of chemotherapeutic regimes can
extend allogenic transplant options to older patients.
One study showed that replacing the standard busulfan/
cyclophosphamide with busulfan/fludaribine resulted
in higher rates of event-free survival with decreased
toxicity [Russel JA et al. Biol Blood Marrow Transplant
2002; de Lima M et al. Blood 2004; Field T et al. Blood
2006]. However, controlling GVHD remains a challenge;
GVHD prophylaxis can be effective in this case.

Umbilical Cord Blood in Transplant Medicine

“Just a few years ago, it [umbilical cord blood] was
considered a biological waste,” remarked John Wagner,
MD, Stem Cell Institute of the University of Minnesota,
when emphasizing the progress that has been made
in this area to date. As of May 29%, 2007, roughly 8,000
umbilical cord blood transplants (UCBT) had been
performed.

The reasons to explore the use of UCB as a source of
stem cells are compelling. Transplant-related mortality,
whether using marrow or blood, is approximately 45%
after three years. These suboptimal survival rates are
due partly to the incidence of adverse events, such as
high regimen-related toxicities, high risks of acute and
chronic GVHD and slow immune responses. The aim
is to find a stem cell source, or a new approach, that
decreases the risk of opportunistic infections.

The unique properties of UCB, such as decreased
cyctotoxicity, increased proportion of regulatory T cells,
circulating trophoblasts that secrete high levels of
IL-10, altered cytokine profiles that may result in less
GVHD, has prompted much interest in this new source.
The Cord Blood Transplant Study (COBLT) was the
first prospective, multicenter trial to look at UCB in
transplantation [Cornetta K et al. Biol Blood Marrow
Transplant 2005]. This study determined that cell dose
is critical for engraftment, GVHD is low despite significant
HLA mismatches, and survival is comparable to that
observed in marrow recipients despite HLA mismatch.

A retrospective study compared UCBT to the standard-
of-care allele matched BM from adult unrelated donors
[Eagen M et al. In press 2007]. This study showed that
patients receiving cord blood (CB), whether matched
or mismatched, experienced a significantly lower rate
of acute or chronic GVHD than those who received
marrow. Even more encouraging is that patients
receiving matched cord blood had better overall
survival rates than those receiving matched BM; also,
unmatched CB had overlapping survival rates to those
of matched BM (Figure 2).

Figure 2. CB Matched and Unmatched Donors vs BM
Matched and Unmatched Donors.
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Continued from page 10

Despite the success of UCBT in children, this strategy
does not work as well for adults due to low cell doses
and mismatches. A new strategy of using a double UCB
platform seems to markedly increase the eligibility
of adults for UCBT and appears to positively impact
survival. Additionally, nonmyeloablative therapy
clearly extends the eligibility with a low incidence of
transplant-related mortality. Finally, a new approach
that is being developed is to reduce non specific SC
losses and optimize homing by direct injection into the
pelvis (the BM microenvironment).

In conclusion, allogenic SCT is a viable option for
patients without an exact match. Alternatively, recent
data has shown that unmatched CB has greater
success than either BM or PBSCs that are unmatched.
Furthermore, UCBT is the standard of care in children,
but the double UCB platform and nonmyeloablative
therapy has markedly extended the use of UCBs in
adults. It seems that interest in UCB will not wane in
the near future as more benefits and applications are
being realized.

Continued from page 31

only 54%, according to Dr. DeMatteo’s earlier research
(Ann Surg 2000). DeMatteo and colleagues hypothesized
that adjuvant imatinib would prolong RFS following the
complete resection of primary GIST.

The main entry criterion was primary GIST size of
=3 cm. All patients had complete gross resection of KIT+
tumors and were randomized to a year of either placebo
or of 400 mg daily of imatinib. The endpoints were
recurrence-free survival (RFS, primary), overall survival
(OS, secondary) and safety. Progressing patients were
unblinded and switched from placebo to imatinib
400 mg or from 400 imatinib to 800 mg/day.

After the third scheduled 6-month analysis, with 644 of
a planned 732 patients enrolled, the trial was stopped
prematurely. Similar percentages of the prescribed
dose were delivered to both groups (placebo 71%,
imatinib 67%), with tumor recurrence (38% placebo,
1% imatinib) and toxicity (7% placebo, 50% imatinib)
the main causes, respectively, of dose alterations. Grade
3-4 toxicities with imatinib were mainly neutropenia,
liver function test elevations, skin rash and edema.

OS was similar in both groups, with a surprisingly small
number of events (4 deaths placebo, 3 deaths imatinib,
p=0.72), Dr. DeMatteo said. Six (6) were attributed to
disease recurrence. For the primary PFS endpoint at
1-year, there were 62 events in the placebo arm and 21

in theimatinib arm (83% vs 97%, p=0.001). Dr. DeMatteo
pointed out that at about 6 months after the completion
of treatment the RFS slope began to turn downward.

Subgroup analysis showed stronger imatinib effects in
patients with the largest tumors (=10 cm), with RFS of
67% in the placebo arm and 96% in the imatinib arm
(p=0.001), and a descending PFS slope at about a year
and one-half.

Dr. DeMatteo concluded, “One-year of 400 mg/day
imatinib mesylate is safe and well-tolerated after
the complete resection of a primary gastrointestinal
stromal tumor. Recurrence-free survival is increased.
Overall survival has not been altered at this time with
these preliminary data.”

Continued from page 33

There were 3 toxic deaths in Head Start I and 1 in
Head Start II. Five (5) patients relapsed in Head Start I,
whereas only 2 patients did so in Head Start II; all
relapses developed within 25 months and the majority
occurred locally. Overall quality of life (QoL) was within
the average range at both times of assessment (70
months and 124 months); younger patients displayed
fewer behavioral problems and higher adaptive function
at both time points.

In conclusion, EFS in this study mirrors those reported in
the German HIT study [Rutkowski et al. New Eng J Med
2005]. Incomplete resection and absence of desmoplasia
trend toward inferior EFS, but not OS. These results
show that, despite administering the myeloablative
chemotherapy, these patients can be retrieved with
either more chemotherapy or irradiation. Although the
number of patients is limited in these studies, the QoL
was within the normal range in the Head Start I study
and it was improved in 3 out of 4 patients in the Head
Start II study.
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