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Peripheral Blood Stem Cell Transplants
In patients receiving high-dose chemotherapy, autologous peripheral blood
stem cell transplants (PBSCTs) are increasingly replacing bone marrow transplants (BMTs). PBSCTs are preferred because: (i) general anaesthesia
is avoided, (ii) repeat harvesting is easy (although one may be enough),
(iii) multiple bone marrow punctures are not required, (iv) haematopoietic
recovery is quicker with a shorter hospital stay, and (v) the risk of contamination is reduced especially when the marrow is involved by tumour. 1 A
shorter hospital stay makes the procedure less expensive and allows more
patients to receive high-dose chemotherapy especially when such facilities are
lirnited.?
Mobilization of the progenitor cells can be achieved by: (i) myelosuppressive
combination chemotherapy, (ii) cyclophosphamide only, (iii) growth factors
(also called cytokines) such as granulocyte-macrophage-colony
stimulating
factor (GM-CSF) and granulocyte-colony stimulating factor (G-CSF), or
(iv) by a combination of chemotherapy (most commonly cyclophosphamide)
and growth factors. Mobilization by cytokines is preferred over chemotherapeutic agents because it is more predictable. This allows for accurate timing
of the harvest, avoidance of neutropenia and its complications and an earlier
onset of mobilization. 3-7 PBSCfs are now done more frequently than autologous
BMTs in some centres in the USA.8
The use of allogeneic PBSCf has progressed slowly because of the concern
for successful long term engraftment and a theoretically higher risk of graft
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v. host disease (GVHD). This is because T lymphocytes which are incriminated
in GVHD are present in a one-log higher concentration in peripheral blood
stem cells compared to bone marrow harvests." Till recently, only a few case
reports were available of the use of PBScr in the allogeneic setting. These
were done in patients in whom BMT had failed or bone marrow donation
was not possible because of the risk of general anaesthesia. 10 Three small but
important studies have reported the use of peripheral blood stem cells in the
allogeneic setting.'>" Schmitz et al. have performed PBScr in 8 patients
with acute myeloid leukaemia, acute lymphoblastic leukaemia and chronic
myeloid leukaemia. II The procedure was found to be feasible and safe during
a follow up of 61-533 days and only a few instances of GVHD were reported.
Bensinger et al. performed it in 8 patients with advanced cancers and noted
a rapid engraftment without any appreciable increase in acute GVHD.12 Korbling
et al. performed allogeneic PBSCT either after a relapse (3 patients) or as
the first procedure (6 patients). The engraftment was satisfactory and acute
GVHD was minima!. 13Thus allogeneic PBScr seems to be feasible, effective
and safe in a wide range of cancers. A larger prospective randomized trial
has been started in Europe to compare allogeneic PBSCT with BMT.
A simpler method of PBSCT has been reported by Ossenkoppele et al. from
the Free University Hospital, Amsterdam. 14This is done using whole blood
(rich in stem cells) harvested after G-CSF and reinfused following administration
of high-dose melphalan. Six patients with plasma cell disorders were given
G-CSF, 10 (J.g/kgsubcutaneously for 6 days. Subsequently, 1 L of whole blood
was collected by phlebotomy, kept (unprocessed) at room temperature and
reinfused 24 hours after high-dose melphalan was given in a dose of 140 mg/m".
The CFU-GM content was 845 per ml of blood (range 320-3472) and the
CD34+ cell (markers of progenitor cells) count was 0.9% (range 0.4-2). The
number of CFU-GMs infused was 4.5x104/kg (range 0.5-44.5). Haernatological recovery was faster in the study group compared with the control group
who received the same dose of melphalan without reinfusion of blood with
or without G-CSF. The neutrophil count reached 0.5 x 109/L 12 days (median)
after infusion of whole blood v. 38 days in the control group (p=0.0003). The
platelet count reached 20x 109/L on day 23 v. day 38 (p=0.0218).
An update of this study in 30 patients was presented at the annual meeting
of the American Society of Hematology in the USA in December 1994 and
the results seem to be valid. IS One of the criticisms of this study is that the
dose of melphalan used (140 rng/m-) is not considered myeloablative. This
procedure has also been carried out in 7 patients with myeloma at the Institute
Rotary Cancer Hospital, New Delhi. The dose of melphalan used was 140 mg/rn?
in the first 3 patients but was gradually increased to a maximum of 180 mg/rn?
in the last 2 patients with similar results indicating that the technique is
effective when used with myeloablative doses of melphalan as well. 16
Harvested stem cells need to be processed and concentrated for cryopreservation. This is necessary in many situations because most high-dose
chemotherapy protocols require more than 2 days to administer and cytotoxic
drugs may be present in sufficient concentrations to prevent engraftment of
stem cells for up to 4 days. Cryopreservation is not required if peripheral
blood stem cells are reinfused within 48 hours of high-dose chemotherapy.
On the other hand, the bone marrow can remain viable for 9 days in a
refrigerator at 4°C without much processing. This needs to be tested for
mobilized peripheral blood stem cells as well.!?
If tumour cells present in the marrow are also mobilized along with progenitor
cells by cytokines they could be auto-transplanted during PBScr. Brugger
et al.18 using an immunohistochemical stain with a sensitivity of one tumour
cell/4x lOs cells, found tumour cells in the blood in 2 out of 7 patients with
stage IV breast cancer and in 2 out of 10 with extensive small cell lung cancer
(SCLC). After mobilization with chemotherapy and cytokines, tumour cells were
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detected in the peripheral blood cells in all patients with stage IV breast
cancer and in half of those with SCLC. Although the number of patients is
small the results are disturbing. Tumour cells were recruited into the circulation in patients with and without detectable marrow involvement." Other
studies also indicate that tumour contamination can occur in PBSCT though
it is less than that with autologous bone marrow transplant. 19.20 Passos-Coelho
et al.21 have compared the involvement by tumour of the bone marrow with
that of stem cells after mobilization. No differences were noticed indicating
that mobilization of stem cells did not result in increased tumour contamination. All these studies are small and preliminary and the results of larger trials
are awaited.
Attempts are being made to circumvent the problem of tumour contamination in mobilized peripheral blood stem cells. These include in vitro expansion
or selective separation of CD34+ cells. These processes may also obviate the
need for apheresis, thus reducing dependency on cell separators and lowering
the cost further. There are many reports on the efficacy of separating out
CD34+ cells so that only these cells are retransfused, thereby reducing the
chances of contaminating the marrow. 22,23 If long term studies confirm that
relapse rates are reduced by this technique it will be a major success in the
fight against cancer.
PBSCT has a considerable potential and its application is increasing both
in the autologous and allogeneic setting. The procedure is much simpler and
less traumatic than BMT. In view of the escalating cost of treating cancer
patients, these advances are important for developing countries like India
where resources are limited and simple treatment protocols are required.
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