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Autologous Bone Marrow Transplantation
The Autologous Bone Marrow Transplant Registry (ABMTR) estimates that 30 000
autologous bone marrow transplants were performed in 1997 by the 250 centres that
reported their data to the ABMTR.I This is almost twice the number of allogeneic
transplants performed and reported for the same year. The source of stem cells used
to be the bone marrow but recently most centres have been using stem cells collected
from the peripheral blood; these are called peripheral blood stem cell or progenitor
cell transplants (PBSCTIPBPCT). The use of mobilized peripheral blood progenitor
cells (PBPC) has resulted in more rapid engraftment, shorter hospital stay and
decreased medical costs than using non-mobilized bone marrow.' Some workers use
the term autologous haematopoietic cell transplants (AHCT) to encompass all these
forms of transplants.

Stem cells are mobilized into the peripheral blood either by chemotherapy or by
the administration of growth factors. Autologous transplants are performed for those
diseases where effective chemotherapy is available but the main dose-limiting toxi-
city is myelosuppression. It makes sense to collect the marrow or stem cells, cryo-
preserve them, administer the drug combination and then restore haematopoiesis by
re-infusing the stored stem cells. A prerequisite for the success of this treatment
approach would be that the stem cells should not be contaminated with tumour cells
or, if present, they should be in such small numbers that the host can eliminate these
cells. Alternatively, the collected stem cells should be purged of contaminating
tumour cells by some means. Cryopreservation is believed to confer a selective
survi val advantage to stem cells, thereby reducing the number of tumour cells in the
transplanted product after thawing.' Purging with chemotherapeutic agents such as
hydroperoxycyclophosphamide which are not toxic to stem cells or using tumour-
specific monoclonal antibodies is another way of decreasing tumour contamination
in the stem cells to be transplanted." Concentration of CD34-positive stem cells using
monoclonal antibodies to CD34 tagged with iron particles and positive selection by
magnetic fields is also a means of achieving a 2 log reduction of contaminating
tumour cells.' Some trials have shown a significant reduction in relapse rates when
purging techniques have been employed, but engraftment is delayed with increased
morbidity."

Advances in stem cell collection, cryopreservation and management of the patient
with blood component support and prevention and treatment of infection has made
PBSCT safe, with most good centres reporting a procedure-related mortality of less
than 10%.7 In fact, some centres now perform PBSCT as an outpatient procedure and
also treat older patients." Compared to allogeneic stem cell transplants, AHCT does
not have the problems of graft-versus-host disease but there is also no graft-versus-
tumour effect, which is one of the main ways a transplant is effective in eradicating
malignant cells in conditions such as chronic myeloid leukaemia.

Autologous stem cell transplants are performed for the following haematological
malignancies: acute leukaemia, lymphoma and multiple myeloma. In the primary
treatment of acute myeloid leukaemia, two randomized trials9,IO showed no difference
between intensive chemotherapy, ABMT and allogeneic BMT while Zittoun et al,"
report leukaemia-free survival (LFS) at 4 years of 48% for ABMTv. 30% for intensive
chemotherapy. 12The role of ABMT in the primary treatment of acute lymphoblastic
leukaemia is less certain with only a few studies showing benefit." In patients with
relapsed and refractory intermediate grade non-Hodgkin's lymphoma, conventional
salvage chemotherapy may rescue 10% of patients while AHCT can achieve a
disease-free survival (DFS) of 36% in chemo-sensitive patients and 14% in patients
with chemo-resistant disease.":" For patients with relapsed Hodgkin's lymphoma,
AHCT offers a 50% probability of progression-free survival at 5 years, which is better
than the best salvage chemotherapy .16In multiple myeloma, the addition of an auto-
transplant to the chemotherapeutic regimen increases the complete remission rate and
DFS but it is doubtful whether the overall survival is increased, 17,18Barlogie et al. in
their total therapy programme consisting of cyclical intensive chemotherapy fol-
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lowed by tandem transplants were able to obtain a complete remission (CR) in 41%
of patients who could receive the second transplant." This approach is likely to
improve the overall survival, since 20% of patients achieving CR have not relapsed
at 10 years after a single total body irradiation-based autotransplant."

Autotransplants are also performed for solid tumours, mainly breast, ovary, small
cell carcinoma of the lung and germ cell tumours. One-third of all the transplants
performed in the USA are for breast cancer. ABMT is used in patients with solid
tumours either in metastatic or recurrent disease or as an adjuvant to surgery and/or
standard chemotherapy in patients with a known high risk of recurrence. Proponents
of AHCT in breast cancer feel that a DFS of 10%-20% can be achieved in patients
with metastatic breast cancer compared to 1.3% with conventional chemotherapy."
However, there are few randomized trials comparing standard approaches with
autotransplants in a uniform group of patients with solid tumours." In fact, some
investigators consider the use of ABMT in invasive breast cancer as experimental
with little evidence to support benefit and a low cost utility (US$ 100 000 for every
additional quality year gained)." AHCT is currently being investigated in the
management of refractory autoimmune diseases with some striking results."

In this issue of the Journal, Guptaet at. 25 report on their experience with AHCT at
the All India Institute of Medical Sciences, New Delhi. Their patient group is too
heterogeneous and the numbers too small to draw any conclusions on the survival
advantage of the intervention. The failure to achieve engraftment in 19% of the
patients is of concern but with experience this incidence would certainly decrease.

Autologous stem cell transplants should be available in tertiary referral institutions
in India. These centres should do a sufficient number of procedures so that they
acquire expertise and make the procedure-related mortality as low as in the West.
However, since the treatment is expensive, the choice of diseases for which this
procedure is carried out must be based on a careful analysis of the possible benefit.
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