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lethal. Therefore, Borje S. Andersson,
M.D., Ph.D., professor in the Depart-
ment of Stem Cell Transplantation and
Cellular Therapy, developed an intra-
venous busulfan formulation that is now
given in combination with fludarabine as
a preparation for stem cell transplants.
The new intravenous formulation allows
much more precise and accurate dosing
and permits close monitoring of drug
levels in the body.

Minitransplants extend 
therapy to older patients

In addition, older patients are now
better candidates for stem cell transplan-
tation because of the improvement in
preparative regimens. A prime example
of this is the median age of patients with
acute myelogenous leukemia who under-
go this procedure at M. D. Anderson.

In the late 1990s, the median age 
of patients with acute myelogenous
leukemia who underwent stem cell
transplantation at M. D. Anderson was
in the mid-30s, which is far below the
median age of patients who have this
disease. “See the catch here?” said Dr. 
de Lima. “We were selecting heavily
toward younger patients who were fitter
and in good shape, and the majority of
the patients were excluded because they
couldn’t survive the procedure. Now,
our median age is in the low 50s. So 
in less than a decade, we went up 
almost 20 years in median age.”

This increase in the median age of
stem cell transplant recipients was a
result of Dr. Giralt and his colleagues
being “professionally challenged” in
1994 by the Department of Leukemia 
to provide transplants to patients who
need them the most. The response to
this challenge was the development of 
a new procedure in which a patient with
a donor who is a good match receives
less-intensive chemotherapy before
receiving at least one stem cell infusion.

“I think it’s fair to say that we were
one of the first, if not the first, group
that developed a program specifically
dedicated to older and debilitated
patients, in whom we would try to
exploit a graft-versus-tumor effect 
using less-intense conditioning regi-
mens,” said Dr. Giralt. “Initially it 

was called the minitransplant program.
Now we talk about all of these as
reduced-intensity programs or nonabla-
tive transplant programs.”

Dr. Giralt and his colleagues got 
the idea for minitransplants from a 
faculty member in the Department of
Leukemia who had administered fludara-
bine to a patient as preparative therapy
for an infusion of unirradiated white
blood cells. The result was engraftment
of the cells in the patient, a highly sig-
nificant finding with crucial implica-
tions for patients with leukemias and
lymphomas. Physicians learned from 
this result that transplanting white
blood cells after administering fludara-
bine has an antileukemia effect and 
that high doses of fludarabine are not
required to produce this effect.

Use of fludarabine as a preparative
regimen for stem cell transplantation did
not require the usual set of clinical trials
first, said Dr. Giralt, because physicians
in the Department of Leukemia were
already using several fludarabine-based
regimens for the treatment of acute and
chronic leukemias. This experience facil-
itated use of the drug with transplants of
stem cells from matched sibling donors
at M. D. Anderson, where physicians
were the first to show almost universal
engraftment of donor cells, resulting 
in the potential for exploiting a graft-
versus-tumor effect. However, several
relapses occurred in these transplant
recipients, which resulted in the evolu-
tion of the preparative use of fludarabine
through intensification and the addition
of melphalan or busulfan at doses lower
than those used traditionally.

New sources of stem cells 
improve odds of finding donors

Another major stem cell transplanta-
tion breakthrough at M. D. Anderson

has been in cell donation. In the past,
physicians had to rely on autologous
transplants and bone marrow donations
from closely matched siblings: those
with two identical sets of blocks of
human leukocyte antigen genes on
chromosome 6 inherited from their par-
ents. Now, physicians are able to infuse
cells from bone marrow donated by 
siblings who are only haploidentical—
those with only one identical set of
blocks of these genes—as well as from
peripheral blood and umbilical cord
blood obtained from unrelated donors.

Dr. Giralt highlighted the role of
Richard E. Champlin, M.D., professor 
in and chairman of the Department of
Stem Cell Transplantation and Cellular
Therapy, in the advancement of trans-
planting stem cells obtained from unre-
lated donors. Upon his arrival at M. D.
Anderson in 1990, Dr. Champlin, a pio-
neer of unrelated donor transplantation,
helped build the institution’s unrelated
donor program. In fact, M. D. Anderson
was the first institution in Texas to 
perform a transplant using stem cells
from an unrelated donor—also in 1990.
That patient remains alive and is doing
well. In addition, Dr. Champlin was 
one of the individuals who developed
the National Marrow Donor Program 
in the United States.

Since its inception, the National
Marrow Donor Program has grown to
more than six million registered donors,
and according to Dr. Giralt, the quality
of the typing has increased to the point
that now the results of transplantation
of stem cells from an unrelated donor
sometimes are equivalent to the results
of transplantation of stem cells obtained
from a matched sibling.

“One of the controversies in the field
now is that a young, unrelated donor
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Before, one out of three patients would die 

within the first three to six months. Now, that has

gone down to one out of ten, and we’re hoping 

that it will continue to go down farther.”
– Dr. Giralt
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