'.) Check for updates

BLOOD, 1 JUNE 2001 - VOLUME 97, NUMBER 11 CORRESPONDENCE 3669

5’ BCR ABL 3 heterogeneity of breakpointg iBCR-A_BLrearrangemen_ts. The
T roles of differentBCR-ABLfusion proteins and their relationships
to distinct leukemic or indolent phenotypes still deserve further

investigation.
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Figure 2. Protein scheme. The scheme represents a structural view of the
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To the editor:

Long-term follow-up of a randomized trial comparing the combination of cyclophosphamide
with total body irradiation or busulfan as conditioning regimen for patients receiving HLA-
identical marrow grafts for acute myeloblastic leukemia in first complete remission

In 1992, we reported the results of the first randomized triand long-term leukemia-free survival (LFS) due to higher transplan-
comparing the combination of cyclophosphamide (CY) (120 mg/ktption mortality and relapse rates. Since our initial publication,
and total body irradiation (TBI) (CYTBI) versus CY and busulfarthere have been several other reports prospectively addressing the
(BU) (BUCY) as preparation for an allogeneic bone marrowame question but concluding that BUCY and CYTBI had similar
transplantation (BMT) for adult patients with acute myeloblastiefficacy?# On this basis, it appears to be the general opinion that
leukemia (AML) in first complete remission (CR1)With a BUCY and CYTBI are broadly equivalent, a conclusion that our
follow-up of 23+ 11 months, this analysis found that the BUCYdata did not support and that prompted us to update the results of
regimen was associated with a significant lower overall survivalr randomized trial now with a longer follow-up.
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100+ died from nonleukemic death (NLD) at a median of 4 months
(range, 1-112 months) after transplantation, with no statistically
different cumulative incidences (Cls) (18% vs 27F:= .21) in
the 2 groups.

In fact, there was a trend toward a higher transplant related
mortality (TRM) after BUCY preparation in the early period after
transplantation, as within the first 18 months 11 patients died from

59%, nonleukemic causes, compared with 4 deaths after CYTBI
(P = .06). Five patients died from NLD after 5 years: 1 from
43% c-GVHD (CYTBI) and 4 from secondary cancers (Table 1) with no
37% incidence difference in the 2 groups. Thirty-one patients relapsed at
a median of 10 months (range, 2-69 months) with no statically
different Cl between the 2 groups (CYTBI: 12 [25%)] of 49; BUCY:
19 [37%] of 51). In the BUCY group, there was a major trend
toward an excess of leukemic recurrence in the early period after
transplantation: 13 patients (25%) in the BUCY group relapsed
within 12 months, as compared with 5 (10%) patients in the CYTBI
0 T T T T T T 1 group @ = .05). Two relapses occurred after 5 years, one in each
0 24 48 72 96 120 144 168  group. Finally, with a median follow-up of 10.8 years (range,
: 9.5-12.7 years), the long-term outcome was significantly different
Months after transPIantatlon between the 2 groups (overall survivRl .04] and LFSP = .02])
Figure ‘1. Kaplan-Meier estimate_ of s_urvival and cumulative incidence of (Tables 1 and 2)_ Ofthe 49 patients treated with CYTBI, 29 survived, 28
';u'(em'é recurience. Kaplan'Me'e_reSt'mateS (P = 04) are repr.esemed by the top leukemia free for a 59% (range, 42-70) 10-year actuarial overall survival
curves; cumulative incidences (P = .06), by the bottom 2 curves; BUCY estimates, ’
by the dotted lines; CYTBI estimates, by the solid lines. and a 55% (range, 41-69) LFS. Of the 52 patients treated with BUCY, 21
survived, 18 leukemia free, for a 10-year survival probability of 43%
) o (range, 30-57) and a LFS probability of 35% (range, 23-49). In a
For the purposes of this update, the randomization allocatiqn itiyariate analysis, BUCY regimen was an independent factor that
was checked and 1 patient originally reported randomized {p asively influenced LFS (relative risk of failure [death or relapse]:
CYTBI in fact received BUCY. As this represents a major violation g4 [1.06-3.2]P = .029).
of the protocol, the patient was excluded from the present analysis. i an extended follow-up, this analysis confirms that for patients
He relapsed at 5 years and dlgd 2 years later. Thus 49 patients ”?rm%enting with early AML in CR1, the use of BUCY (120 mg/kg of
CYTBI group and 51 patients in the BUCY group were part of thigyy js associated with a poorer outcome than a standard CYTBI
analysis. Patient and early transplantation characteristics ha¥gimen. The difference is achieved early after transplantation and is due
already been reportédNo difference in acute graft-versus-hostq the combination of an excess in early transplant-related deaths and
disease (a-GVHD) or chronic GVHD (c-GVHD) incidence wage kemic recurrence while secondary and later events have a similar Cl
found between the 2 groups, though GVHD-related mortality wgg he 2 groups. As we speculated in our initial report, one explanation of
higher in the BUCY groupR < .05) (Table 1). Finally, 23 patients e noor results in patients treated with BUCY may be due to the wide
interpatient variability in plasma BU levels, which were not monitored
100- in this trial and which may have resulted either to a high toxicity or to a
low efficacy depending on the individual patients’ metabolism. It is

Probability

25%

Table 1. Outcome: occurrence of acute and chronic GVHD
and causes of death
CYTBI BUCY
2 Number of patients 49 51
= 55% Acute GVHD
o Grade 1 12 10
g Grade 2 12 5
E 404 . Grade 3 5 2
o TTTTM N 35% Grade 4 0 5
Chronic GVHD
jmmmmmmmmmmem ———— ;T T T 27% Alive on day 100 44 46
20 l'_l" Patients developing c-GVHD 20 17
d 16% Limited/extensive 9/11 12/5
! Causes of death
Recurrent leukemia 11 16
0 T T T T T T 1 Veno-occlusive liver disease 1 2
0 24 48 72 96 120 144 168 Infection 3 1
. Acute GVHD 0 5
Months after transplantation Chronic GVHD 5 .
Figure 2. Kaplan-Meier estimate of leukemia-free survival and cumulative Secondary cancer 2 2
incidence of transplant related deaths. Kaplan-Meier estimates (P = .02) are Preexistent diabetes mellitus 1 0

represented by the top 2 curves); cumulative incidences (P = .21) by the bottom
2curves; BUCY estimates, by the dotted lines; CYTBI estimates, by the solid lines. Entries are numbers of patients.
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recognized that these results may not be extrapolated to all transplantaPidier Blaise, Dominique Maraninchi, Mauricette Michallet, Josy Reiffers,

tion situations and that a different outcome may be achieved if higher 753" Pierre Jouet, Noe"| Milpied, Agnes Devergie, Michel Attal,
. . . . . Jean Jacques Sotto, Mathieu Kuentz, Norbert Ifrah, Charles Dauriac,
doses of CY are used or if CY is used in other diseases. Such differencesiere ordigoni, Nicole Gratecos, Franc _ ois Guilhot, Denis Guyotat

may explain apparent divergences between observations in this reportliane Gluckman, and Jean Paul Vernant
and other reports. Two of these other prospective studies included only
patients with CML24 First, CML patients are exposed to no or only to
low-dose chemotherapy prior to transplantation. This may explain why
BU may be less toxic in CML patients than in patients with AML.
Second, BU is known to be an active drug in CML even at much lower
dostc;:'sl.)I Itshacél_wty onf AMIF]'CE"?] mayftbe dlfferlen:(. Thlrd,GSt/lL f'steferences
_pro a yt e disease for which the gra -ver§us- eu emla( ) e E(Et Blaise D, Maraninchi D, Archimbaud E, et al. Allogeneic bone marrow trans-

is the most potent. It can thus be hypothesized that the GVL effect in piantation for acute myeloid leukemia in first remission: a randomized trial of a
CML may be strong enough to overcome limitations of the antileukemic busulfan-Cytoxan versus Cytoxan-total body irradiation as preparative regi-

. . . men: a report from the Group d’Etudes de la Greffe de Moelle Osseuse. Blood.
effect from the preparative regimen. Indeed, a recent encouraging report; gg;.79:257s-2582.
of nonmyeloablative preparative regimens in CML supports this hypoth- clift RA, Buckner CD, Thomas ED, et al. Marrow transplantation for chronic
esis® The third trial repomng a different conclusion from ours may not myeloid leukemia: a randomized study comparing cyclophosphamide and total

. ) . body irradiation with busulfan and cyclophosphamide. Blood. 1994;84:2036-
be comparable, as only 51 such patients with AML in CR1 were 2p43.
randomized. A retrospective registry analysis from European Blood. Ringden O, Ruutu T, Remberger M, et al. A randomized trial comparing busul-
: - : fan with total body irradiation as conditioning in allogeneic marrow transplant
and Marrow Transplant group (E_BMT) als_o _falled to find a dlffgrence recipients with leukemia: a report from the Nordic Bone Marrow Transplantation
between BUCY and CYTBiBut this analysis includes many variables  Group. Blood. 1994;83:2723-2730.
and markedly various doses of CY, and this may be critical. Indeed4-a Devergie A, Blaise D, Attal M, et al. Allogeneic bone marrow transplantation for
. diatri |t ith AML in CR1 d a high I chronic myeloid leukemia in first chronic phase: a randomized trial of busulfan-
report In a pediatric popu athI’l_WIt in ounda '_g e_r relapse cytoxan versus cytoxan-total body irradiation as preparative regimen: a report
rate in the BUCY group than in the CYTBI group, but this difference  from the French Society of Bone Marrow Graft (SFGM). Blood. 1995;85:2263-
disappeared when the CY dose was increased up to 200 fg/kg. 2268. ) o
- . Childs R, Epperson D, Bahceci E, Clave E, Barrett J. Molecular remission of
The long-term follow-up of our study also indicates that chronic myeloid leukaemia following a non-myeloablative allogeneic peripheral
Secondary neop|asia represent the major cause of late failures, andplood stem cell transplant: in vivo and in vitro evidence for a graft-versus-
. . . leukaemia effect. Br J Haematol. 1999;107:396-400.
this may even increase with longer-term follow-up. The occurrenge . . .

K . ] .. Ringden O, Labopin M, Tura S, et al. A comparison of busulphan versus total
of secondary neoplasia emphasizes that close attention should benody irradiation combined with cyclophosphamide as conditioning for autograft
given to patients who may be considered cured from the initial ©r allograft bone_ marrow transplantation in patients with acute leukaemia:

X i . . Acute Leukaemia Working Party of the European Group for Blood and Marrow
disease. An evaluation of the quality of survival of long-term  fransplantation (EBMT). Br J Haematol. 1996;93:637-645.
survivors is also important and is presently being addressed ir.a Michel G, Gluckman E, Esperou-Bourdeau H, et al. Allogeneic bone marrow
joint study of the 4 prospective trials that have been discubsed. ansplantation for children with acute myeloblastic leukemia in first complete
. A o . remission: impact of conditioning regimen without total-body irradiation: a re-
Finally, nonmyeloablative conditioning regimens have recently port from the Societe Francaise de Greffe de Moelle. J Clin Oncol. 1994;12:
been developed with promising preliminary results indicating 1217-1222.
| initial toxicity. But | t Its f thi He: Socié G, Clift R, Blaise D, et al. Busulfan (BU)-cyclophosphamide (Cy) versus
ower Initual toxicity. U. ong-term resu S_ rom IS approac Cy-total body irradiation as conditioning regimen before bone marrow trans-
should be compared with the results achieved after a standard plantation (BMT) for acute myelogenous leukemia (AML) or chronic myelog-

: . . : enous leukemia (CML): long-term follow-up of 4 randomized trials [abstract].
CYTBI preparation for patients with AML in CR1. Blood. 2000:96-557a.
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To the editor:

Intensive chemotherapy versus bone marrow transplantation in pediatric acute myeloid
leukemia: a matter of controversies

Woods et dl emphasized allogeneic bone marrow transplantati@ytogenetics [t(15;17), inv(16), or t(8;21)] the indication for
(BMT) as treatment of choice for children with acute myeloicillogeneic BMT in first complete remission (CR) cannot be seen. Thirty
leukemia (AML) in first remission. They supported this recommer(38%) of the 79 children receiving transplants in the CCG study
dation with the results of the randomized Children’s Cancer Grougelonged to this grouls’aPeDwhereas in the chemotherapy group only
(CCG) 2891 study comparing 3 aggressive treatment regimenli (23%) of 77 patients had favorable cytogeneties=(.048). But
children with AML in remission. A superior survival after achiev-outcome did not differ, compared with the non-BMT grétges

ing remission was achieved with matched related allogeneic BMRegarding children with AML FAB M3 and t(15;17) who probably will
(60% =+ 9%), compared with chemotherapy alone (539%8%) or be cured by less intensive chemotherapy (especially, when treated in
autologous BMT (48%t 8%). Results were even better in patienteombination with differentiating agents like all-trans-retinoid acid),
receiving intensive-timing induction treatment. there is generally no indication for BMT:

We disagree with the general recommendation of allogeneic We do agree that intensification of induction treatment has
BMT for all AML patients. From a methodological point of view,improved outcome in children with AME.Analysis of patient
this statement should not be generalized, but it may be right fgroups in the Berlin-Frankfurt-Vhster study (AML-BFM 93)
specific therapy regimens. Furthermore, in children with favorabl{a = 471) comparable with those of the CCG trial (children with
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