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Editorial

Should we purge?

WI Bensinger

The Fred Hutchinson Cancer Research Center, Seattle, WA, USA

Summary: licensing is based on reduced toxicity rather than efficacy.
CD34-positive cell-enrichment is also used to decrease can-
Relapse due to either residual host disease or reinfused cer cell contamination of autografts in women with breast
tumor cells remains the principal cause of treatment cance5-® and people with non-Hodgkin lymphorfarhis
failure after autologous stem cell transplantation. technique results in the loss of about half of CD34-positive
Although it is intuitively attractive to remove putative cells processed and a 2-3 log depletion of T and B ¥ells
tumor cells from autologous grafts prior to transplant ~ and cancer cell5® Loss of CD34-positive cells is usually
and more than 1000 articles have been written on the compensated for by increasing numbers of CD34-positive
subject, there are only limited data suggesting that cells collected. Data of immune recovery after transplants
purging autografts has any favorable effect on relapses of CD34-positive cells are not reported. This could be
or disease-free survival. Certain purging techniques important since, in addition to removing T and B cells,
that remove substantial numbers of T cells or destroy monocytes (CD13, natural-killer cells (CD5§ and T
progenitor cells may have adverse effects such as helper (CD4) cells are also lost; these losses may delay
delayed hematopoietic or T cell reconstitution. There is immune recovery. The complete remission rate of 8%
a critical need for large, well-designed trials that reported by Schiller and coworkers is lower than most other
specifically address the value of a particular purging reports of autotransplants in multiple myeloma using
technique on relapses and disease-free survival after unmodified grafts$;® could this be from loss of immune

autologous stem cell transplant. cells or some other adverse effect of CD34-positive cell
Keywords: purging; autologous stem cell transplant; selection?
CD34 selection; multiple myeloma There is an on-going US randomized trial evaluating

CD34-positive cell-enriched autotransplants in people with
newly diagnosed multiple myeloma. This study is prema-
o ) . ture, however, since less than one-half of trial entrants will
In this issue ofBone Marrow TransplantatignSchiller and  5chieve a complete remission post-transptéft? Conse-
coworkers report data on engraftment, response rate and oggently, it will be difficult, if not impossible, to assess the
come for 55 people with drug-sensitive multiple myelomapenefit of removing myeloma cells from the graft in the
receiving high-dose therapy followed by blood cell auto-gne-half of people with less than complete remission who
transplants of CD34-positive enriched cells (Cepratehaye residual myeloma. However, adverse effects of CD34-
CellPro, Bothell, WA, USA). This study adds 18 new sub-positive cell selection might be detected. Such an adverse
jects and added follow-up of a previous repoingraftment  gutcome is not implausible; preliminary analysis of a
was satisfactory in most people in the current study; howrandomized trial of conventionals CD34-positive cell-
ever, eight subjects (15%) receiving2x10° CD34"  gpriched autotransplants in women with metastatic breast
celis’kg had significantly delayed platelet recovery andcancer showed worse event-free survival in the CD34-
increased platelet transfusions compared to the 47 SUbjeCE}%sitive cell-enriched cohoft.

receiving >2 x 10° CD34-positive cells/kg. Response rate " Bjood cell autotransplants are increasingly used to treat
was 72%, but only 8% of patients had a complete respons@gncer. Relapse after autotransplants usually result from
Three-year progression-free survival of 29% is similar toresjgual cancer in the subject. Cancer cells infused with the
reports of unmodified blood cell autotransplahts. autograft may also contribute to relapse. Since it is easier
_ CD34-positive cell-enrichment was used to remove posStg deplete the graft than the subject of cancer cells, intense
ible contaminating myeloma cells from the graft; these cellgesearch activity is focused on new and better purging tech-
are presumed to contribute to relapse in people with mulyigues. More than 1000 articles written about purging have
tiple myeloma. CD34-positive cell-enrichment using thepeen published since 1980.

Ceprate column is the only FDA licensed technology in the  other techniques to remove cancer cells from autografts
USA for removing cancer cells from autografts; howeverinclude chemicals and drugs (like 4-hydroperoxycyclophos-
phamidé® and mafosphamidé) and anti-cancer antibodies
Correspondence: Dr WI Bensinger, 1100 Fairview Avenue North, M-185,t_hat fix complenjen’c? aCtlvat.e natural-killer cell_s or aré
PO Box 19024, Seattle, WA 98109-1024, USA linked to magnetic bead$.Antibody-related techniques are
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techniques, in contrast, are associated with substantial loss The most widely cited data supporting efficacy of pu
of stem and committed progenitor cells resulting in delayedng are those of Gribben and cowork®ra/ho reported that
bone marrow recovery, especially platelet recovéf.  autotransplant recipients with low-grade non-Hodgkin lym-
Other less widely evaluated techniques include: CD34-posiphoma whose bone marrow graft was treated with anti-B
tive cell enrichment using magnetic beads (Baxter Labora-  cell monoclonal antibodies and complement and who h
tories, Santa Ana, CA, USA), high-speed cell sortinga negative PCR for bcl-2 rearrangement had a 20% prob-
(Systemix, Palo Alto, CA, USA), physical separation ability of relapse compared85% relapses in people
(density gradient)in vitro cultivation or cell expansion and with a positive PCR test aftén vitro treatment. These data
incubation with anti-sense cDNA. might mean that infusing of lymphoma cells causes
Despite intense research, there are few convincing datelapses. However, it is also possible that people with a
that infused cancer cells in the grafts cause relapses after  negative PCR have less lymphoma which may be
autotransplants or that selection or purging techniguesensitive to drugs and radiation than people with more lym-
improve transplant outcome. These techniques are labor- phoma. Also, unclear is whether outcome for all peo
intensive, potentially delay bone marrow recovery andreceiving purged grafts was better than would have been
increase cost. Consequently, it is important to determine if  expected following infusion of unpurgedgrafts.
purging increases survival in randomized trials rather than In breast cancer, bone marrow involvement by cancer cells
using removal of cancer cells from the autograft as a  correlates with outcome in all stages regardless of tre
surrogate. ment262” Therefore, data that patients receiving autografts
Data from animal models clearly show that infusing can- containing cancer cells have a worse outcome is not surpl
cer cells can cause cancer. Important variables include typeag.26%” This makes evaluating the contribution of cancer
of cancer, genetics and immune state of the recipient. Ani-  cells in the autograft difficult and points out the fallacy
mal studies by Hagenbeek and cowork€rattempting to  usingin vitro assays of efficacy of cancer cell removal from
mimic autotransplants in acute myelogenous leukemia  the graft as a surrogate for clinical effectiveness.
(AML) in humans, concluded that10% of relapses were In AML, purging with 4-hydroperoxycyclosphosphamide
from the graft and the remainder from residual leukemia  or mafosphamide was evaluated in phase-2 trials; no r
cells in the recipient. These studies predicted that purginglomized trials are reportéd!* Two retrospective analyses
would be relatively ineffective in improving autotransplant  suggest 10-15% fewer relapses after psingeplurged
outcomes in AML. autotransplant¥:?® Purging in AML does not invariably
Gene marking studies in humans indicate that cancer translate to better survival because of increased treatm
cells from the graft can contribute to relapse after autotransrelated mortality:®> A recent application to the FDA for
plants for AML, neuroblastoma and chronic myelogenous licensing of 4-hydroperoxycyclosphosphamide was reject
leukemial®1® Patients with a high likelihood of cancer in
the graft, however, also have a high likelihood of residual
cancer in them even after grafts from normal donors. Randomized trials

There are few randomized trials of purging. There are sev-
Other diseases eral reasons for this but the major one is the large number
of subjects needed to determine efficacy. As long as most
Several purging techniques are used in people with lymselapses result from residual cancer in the subject, definitive
phoma®152%-21There are no randomized trials of purging of purging studies will be difficult, if not impossible, to per-
autografts. The European Bone Marrow Transplant Grougorm. This problem is confounded by the fact that cancer
analyzed 448 patients with non-Hodgkin lymphoma receiv-  cells in the graft do not invariably cause r&apses.
ing purged or unpurged bone marrow autotransplnts.
Purging techniques included monoclonal antibodies with
complement or magnetic beads and drugs. These analys€ost
showed no decrease in relapse or increase in EFS for
patients receiving purged grafts. These data suggest that  Costs for purging using the Ceprate device is about $7
either infusing lymphoma cells had no impact or thatand double if more than two aphereses are required to achi-
purging techniques were ineffective (or both). eve the desired dose of CD34-positive cells. CD34-positiv
There are few if any sensitive techniques to detectcell-enrichment with the Ceprate device recovers approxi-
residual cancer in most people with non-Hodgkin lym- mately one-half of CD34-positive®cells. not exten-
phoma. Most purging studies evaluated efficacy indirectlysively pretreated subjects this may not be a problem since
by efficiency of removing T or B cell¥ Polymerase chain blood CD34-positive cell yields are usually high. Unfortu-
reaction (PCR) analysis is used to evaluate efficacy of purgrately, people with the highest likelihood of cancer con-
ing in people with specific cytogenetic abnormalities like tamination of their autograft may also be those with low
the t(14;18) translocation in which bcl-2 is rearranged. CD34-positive cell yields in which more than two apher-
Detection of this rearrangement in bone marrow or blood  eses may be needed.
is not, however, invariably associated with relaps®. Post-transplant platelet recovery is directly correlated with
Additionally, detecting bcl-2 rearrangement in bone mar-  CD34-positive cell 808eA dose of =5x 1(f CD34-
row is more predictive of transplant outcome than detectingositive cells/kg is needed to assure recovery of platelets to
it in blood 2425 >20x 10%I1 within 2 weeks in about 90% of subjects. At
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lower CD34-positive cell doses, many patients have delayed5 Hill RS, Mazza P, Amos [t al. Engraftment in 86 patients s
platelet recovery. A single added day of platelet transfusions Wwith lymphoid malignancy after autologous marrow transplan-
costs about $1300. Thus, the lower CD34-positive cell dose _ tation. Bone Marrow Transplani989;4: 69-74. _
unavoidably infused after CD34-positive cell-enrichment1® rﬁ‘ﬁ(‘)ﬁ{“o?é?;r:%”hsfm”aoéggdfr?geﬁﬁinggr%m%mrﬁg?gﬁ A
could a.ldd SUbStar!“‘f’" COSt.‘ These hlgh. costs require docu- procedure for clinical useBone Marrow Transplani988; 3:
mentation of the clinical efficacy of purging. Although tech- 5,777
niques to remove cancer cells from autografts are intuitively, 7 Hageﬁbeek A, Schultz FW, Martens ACM. The role of purg-
attl’aCtlve, there IS NO pI’OOf Of CI|n|Ca| beneﬂt a.nd a dIStInCt |ng in auto|ogous bone marrow transp|anta’[ion: theoretical
possibility of harm. Surrogate markers of purging efficacy considerations. In: Atkinson K (edClinical Bone Marrow
are inadequate; randomized trials are needed. Transplantation Cambridge University Press: Melbourne,
1994, pp 164-168.
18 Brenner MK, Rill RD, Moen Rt al. Gene-marking to trace
origin of relapse after autologous bone marrow transplan-
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