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Background and Objective. To assess outcome of an
age-adapted post-remission strategy for adult
patients with acute myelogenous leukemia (AML,
FAB-M3 excluded), including autologous bone mar-
row transplantation (ABMT) or high-dose cytarabine
(HiDAC) consolidation.

Design and Methods. AML patients in first complete
remission (CR) after doxorubicin-cytarabine-thiogua-
nine (DoxAT) chemotherapy were scheduled to
receive two identical early consolidation courses fol-
lowed by HiDAC (1 g/m2/bd for 6 days), if aged > 50
years, or HiDAC plus total body irradiation (TBI) plus
ABMT if aged < 50 years, the bone marrow being har-
vested prior to the HiDAC/TBI regimen and unpurged.
Results were examined by treatment intention and in
actual treatment groups, by selected pretreatment
and therapy-related variables, and compared with age
and disease matched historical patients treated with
DoxAT consolidation without additional HiDAC or
ABMT.

Results. One-hundred and eight (70%) of 153
patients achieved a response and were evaluable
after a follow-up of 3.3-8.8 years. According to treat-
ment intention, long-term relapse-free survival (RFS)
was significantly improved in both age groups com-
pared with controls (<50 years: 41% vs 15%, p<0.05;
> 50 years: 33% vs 22%, p<0.005). Actually, 41
patients proceeded to ABMT and 24 to the HiDAC
cycle (including 5 aged <50 years), 23 had early con-
solidation only (1: refusal; 1: inadequate marrow har-
vest; 21: complications), 10 relapsed and 2 died very
early into remission, 7 were submitted to an allo-
geneic BMT, and one denied any post-remission ther-
apy. The long-term RFS rates for ABMT and HiDAC
groups were 53% and 54% (47% for 19 patients aged
> 50), respectively, significantly better than for his-
torical patients or those unable to go beyond early
consolidation  (p<0.005, adjusted for early adverse
events). Overall 5-year survival rate was 40%
(p<0.0001), 54% for CR patients, 60% after ABMT,
and 65% after HiDAC. Relative to the ABMT and
HiDAC intensive treatment groups, only the presence
of hepatosplenomegaly at diagnosis was associated
with a significantly worse outcome like that of the
control study. 

Interpretation and Conclusions. This age-adapted
double post-remission consolidation strategy with
ABMT (allo-BMT) or HiDAC was applicable to only
about two thirds of responders and was effective in
about half these cases, regardless of patient age or
specific treatment modality. While the loss of CR
patients from treatment realization was unrelated to
the study design and depended mainly on recurrence
of AML and toxic complications, the exact place of
ABMT vs HiDAC consolidation remains unsettled,
calling for a new study in comparable patient and risk
groups. 
©1998, Ferrata Storti Foundation
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Several recent phase II and phase III clinical tri-
als addressed the issue of post-remission con-
solidation therapy in adults with acute myel-

ogenous leukemia (AML) in first complete remission
(CR). These trials confirmed the therapeutic superi-
ority, over conventional-dose treatments, of high-
dose cytarabine (HiDAC), autologous bone marrow
transplantation (ABMT), and allogeneic bone mar-
row transplantation (allo-BMT). Reported relapse-
free survival (RFS) rates were 35%-63% with ABMT,1-

6 31%-66% with allo-BMT.2,3,6-11 and 27%-52% with
HiDAC.3,7,12-19 In some but not all these studies,
exclusion rates from the programmed consolidation
phases were reported, ranging from 10%-20%,13,16,19

to 20%-30%,5,12 to >30%.2,3,6,15 This observation alone
suggests that the applicability of newer treatment
modalities may be even more difficult outside the
highly controlled circumstances of clinical trials,
especially when high-dose treatments are to be
administered to unselected and sometimes critically
ill patients. While the real incidence of this insidious
phenomenon and its final prognostic implications
are undetermined, it is intuitively important to know
to what extent innovative study results are repro-
ducible in common clinical practice.

A study conducted from 1984-1987 at Bergamo
and Vicenza Hospitals (B/VH, Italy) on a series of un-
selected, consecutive patients with AML aged 15-60
years showed that, with a short-term therapy (STT)
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consisting of a maximum of six total cycles with dox-
orubicin, conventional-dose cytarabine, and thiogua-
nine (DoxAT), approximately 70% of cases achieved a
CR and one fifth of them remained disease-free 5 years
later.20 The best results were obtained in the acute
promyelocytic leukemia (APL) subset, with a long-term
relapse-free survival rate of 41% (p<0.05).21 In the fol-
lowing five years, APL patients were managed with an
all-trans retinoic acid-based protocol, whereas non-
APL patients were entered into the BXIII collaborative
study with St. Bartholomew’s Hospital (SBH, London,
UK). The aim of the study was to test the feasibility
and value, in patients aged 15-50 years, of ABMT after
a HiDAC plus total body irradiation (TBI) myeloabla-
tive regimen.22 At B/VH, patients aged 51-60 years and,
therefore, excluded from ABMT, were designated to
receive HiDAC only without TBI and ABMT. The final
report of this study illustrates, in relation to the above
issues, the feasibility and outcome of an age-adapted
post-remission strategy including ABMT or HiDAC, as
applied to 153 adults with AML (mostly de novo, APL
excluded) who presented at the two co-operating gen-
eral hospitals during the study period.

Materials and Methods

AML diagnosis
AML was diagnosed according to the revised

French-American-British (FAB) system23 integrated by
an immunophenotype study with a panel of mono-
clonal antibodies for acute leukemia subclassifica-
tion.24 Cases with a previously documented myelo-
dysplastic syndrome (MDS) could be included when
the bone marrow blast cell content was >30%. Cyto-
genetic analysis was by means of the conventional Q-
banding technique.

Treatment
This study was conducted from December, 1987 to

October, 1993. The outline of the BXIII protocol
adopted at B/VH, illustrated in Table 1, contrasted
with the previous STT schedule.20 Briefly, all patients
initially responsive to DoxAT induction were consol-
idated with two similar cycles. Subsequent to this
phase, patients still in CR were allocated to 2nd con-
solidation according to their age. Those aged 15-50
years were to receive HiDAC 1 g/m2/bd for six con-
secutive days plus TBI and ABMT.22,25 The autolo-
gous bone marrow was harvested from the posterior
iliac spines after the first two DoxAT consolidation
courses. Marrow mononuclear cells were obtained
at a concentration ≥ 23107/kg.26 Patients aged >50
years, electively excluded from ABMT because of
uncertainties about the toxicity of the procedure,
were scheduled for a single HiDAC course at the
same dosage as that in the HiDAC/TBI schedule, with
or without additional Dox at the physician’s discre-
tion. This treatment was also applicable to younger
patients unable to proceed to ABMT. Criteria to sub-

mit patients to allogeneic bone marrow transplant
(allo-BMT) in first CR were not defined a priori. Sup-
portive care measures, infectious disease prophylax-
is and treatment and transfusion policy accorded
with the institutional protocol in use at the time of
treatment.

Definitions
A complete remission (CR) was defined by the fol-

lowing: absent recognizable AML cells in the bone
marrow and peripheral blood (myeloblasts and
immature monocytic cells <5% in the marrow); nor-
mocellular or slightly hypocellular bone marrow with
evidence of trilineage hemopoiesis; spontaneous
hemoglobin >10 g/dL, neutrophils >1.53109/L, and
untransfused platelets  >1003109/L. A recurrence was
defined by the detection of >5% leukemic cells in the
bone marrow, or the detection of blast cells in extra-
medullary sites such as the cerebrospinal fluid, skin
etc. CR cases with a successful cytogenetic analysis
were subdivided into favorable [t(8;21) and inv(16)],
intermediate (normal diploid karyotype, +8, loss of a
sexual chromosome), and unfavorable (other karyo-
typic changes) groups.27-29 Relapse-free survival (RFS)
was the time from the date of CR to recurrence or
death in CR. Survival of all patients was calculated
from the date of diagnosis to death, and survival from
relapse from date of first relapse to death.

Analysis of results and statistics
Our scope was to evaluate treatment realization

and long-term (>5 years) outcome of the BXIII study,
in different age and treatment intensity groups, and
compare them with those of the previous STT study,
in which the cumulative number of post-remission
DoxAT courses (Table 1) was not found to affect the
probability of RFS.22 Because treatment realization
of the BXIII study was flawed by several drop-outs,
outcome was considered first on an intention-to-
treat basis and then in actual treatment groups. In

Table 1. STT and BXIII treatment regimens in use at B/VH
1984-1993.

Treatment phase STT (1984-1987) BXIII (1987-1993)

Induction DoxAT (x1-2)* DoxAT (x1-2)

Consolidation I DoxAT (x2-5)° DoxAT (x2)

Consolidation II
age 15-50 – HiDAC+TBI+ABMT#

age 51-60 – HiDAC±Dox

*Dox, doxorubicin 25 mg/m2/d dd 1-3; A, ara-C 100 mg/m2/bd dd 1-7;
T, 6-thioguanine 200 mg/m2/d orally dd 1-7; °All ages; up to 6 total
cycles including induction phase. Chemotherapy given at monthly inter-
vals; #HiDAC, ara-C 1 g/m2/bd over 2 h on days 1-6; TBI, 2 Gy/bd dd 7-
9; ABMT d 10. ABMT performed within 3-6 months from consolidation I.
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the latter case, because 2nd consolidation was pre-
scribed only to patients who had been in CR for some
months, we censored from control groups the
patients whose RFS interval was shorter than the
median time elapsed from CR to 2nd consolidation in
patients who actually received all the planned thera-
py. This was done to avoid the comparative bias due
to very early relapse or death in CR of some patients
who were by no means comparable with the full
treatment group.30

RFS and survival curves were plotted by the Kaplan-
Meier method and compared using the log-rank
test.31 The proportions of patients achieving CR and
the distribution of selected diagnostic characteristics
were compared using the chi-squared test with Yate’s
correction and, when appropriate, the Student t-test.
Significant p values were < 0.05 and trends < 0.1. All
calculations were made through the StatWorks™ and
StatView+™ software using Apple Macintosh LC475
hardware. Different prognostic groups were identi-
fied by intended and received consolidation therapy,
number of courses to CR (1 vs >1), interval between
day 1 of 1st and 2nd consolidation (< or > the median
time observed in each treatment group), additional
Dox in the HiDAC course, autologous MNC and CFU-
GM (colony forming unit-granulocyte/monocyte)
reinfused at ABMT, patient age, blast count, FAB
type, cytogenetics, hepatosplenomegaly (liver edge >2
cm below costal margin and/or palpable spleen), and
antecedent MDS. 

Results

Patients and CR rates
The historical STT group consisted of 94 patients

of whom 64 achieved a CR (68%). The age, gender,
FAB subtype distribution, blast count and incidence

of hepatosplenomegaly were similar in these patients
to those of BXIII patients (p=n.s.). One hundred and
fifty-three consecutive, previously untreated AML
patients aged 15-60 years were entered into the BXI-
II study. Eighty-six were male. There were 147 cases
with a diagnosis of de novo AML, and 6 further
patients (4%) with AML secondary to MDS or treat-
ment for another neoplastic disease. CR was initial-
ly achieved in 108/153 (70%). CR patients were
younger than nonresponders (median age 42 vs 46
years, p=0.024) and presented with a lower blast cell
count (median 14 vs 213109/L, p=0.020). All six
patients with FAB-M4eo AML had a positive
response. The response rate in other FAB subtypes
was as follows: M0 1/3, M1 23/32, M2 34/49, M4
25/35, M5 16/23, M6 3/4, and M7 0/1. Only one
patient with secondary AML achieved a CR (17%,
p=0.012 vs de novo AML). Six patients (13%) died very
early during the first course, 3 (7%) succumbed to
pancytopenic complications within the first 30 days,
9 (20%) died during a second remission induction
attempt, and 27 (60% of nonresponders, 18% of all
patients) survived with refractory AML after one or
two induction regimens. 

Post-remission treatment 
An overview of post-remission treatment realization

is depicted in Figure 1. Seventy-four patients younger
than 50 years started 1st consolidation and 41 (55%)
actually underwent ABMT, after a median of 4.8
months (range 3.3-7.8 months) from CR, and 2.9
months (range 1.4-5.9) from last DoxAT cycle. Seven
younger patients (9%) with an HLA-matched donor
were submitted to an allo-BMT, 8 relapsed very early
(11%) and 18 (24%) were excluded from ABMT
because of unresolved infectious complications
(n=15), thrombocytopenia (n=1), refusal (n=1), or
inadequate bone marrow harvest (n=1); however, 5 of
these 18 patients were judged fit enough to receive at
least the HiDAC course. Of 33 patients older than 50
years, 2 had an early recurrence (6%), two died very
soon of infections (6%), 19 received the planned
HiDAC cycle (59%), and 10 could not because of
complications and/or very poor performance status
(30%). For the 24 total patients receiving HiDAC, the
median interval from the last DoxAT course was 1.9
months (range 0.8-3.8), significantly shorter than
that for the 41 ABMT patients (p<0.001).

Relapse-free survival
The minimum follow-up of CR patients in the BXI-

II study was 3.3 years. According to intention to-
treat, median RFS was 1.47 years and 1.34 years for
BXIII and STT patients, respectively, with a 5-8-year
rate of 38% and 17% (p<0.1, Figure 2a). When CR
patients were stratified by an age below or above 50
years and those undergoing an allo-BMT were cen-
sored at time of the transplant, RFS estimates
showed that  BXIII patients in both age groups had a

Figure 1 . Post-remission treatment realization.



R. Bassan et al.630

significant prognostic advantage: 2.3 years and 41%
vs 1.2 years and 15% (p<0.05) for patients aged <50
years; and 1 year and 33% vs 1.3 years and 22%
(p<0.005) for patients aged >50 years (Figure 2b). 

To determine whether this age group-specific
improvement was really due to the increased intensi-
ty of post-remission therapy, and to specifically assess
the contribution of ABMT and HiDAC therapy, we
next compared outcome of actual treatment groups
excluding from analysis 13 and 15 early drop-outs
from the BXIII (Figure 1) and STT studies, respective-
ly, who did not have any chance of receiving 2nd con-
solidation. The main diagnostic and clinical features
of the 95 BXIII patients with a CR duration compati-
ble with the administration of 2nd consolidation are
shown in Table 2, divided by treatment actually given
and contrasted with 10 early relapse cases. As expect-
ed, patients in the HiDAC group were significantly old-
er, and those sent to allo-BMT were younger. Figure 3a
and Table 3 report RFS results. Since only a few allo-
BMT procedures were carried out and these patients
were censored at time of the transplant in the inten-
tion-to-treat analysis, it is confirmed that the overall
prognostic gain (Figure 2b) was due to 2nd consolida-
tion with either HiDAC or ABMT. In both these
groups, the median duration of RFS was not reached
by 54% and 53% of the patients, respectively, alive in
first CR beyond the fifth year of follow-up. This was
not statistically different from the small allo-BMT
group (86%), but definitely better than RFS of 49
matched historical STT patients (22% at >5 years)  as

well as 23 BXIII patients stopping treatment at 1st con-
solidation for the reasons given above  (11% at > 5
years). The RFS of 19 older adults who received
HiDAC was 47% (median 1.7 years) (Figure 3b).

Relapse and prognostic factors 
As shown before, the diagnostic characteristics of

10 patients suffering from an early recurrence did not
differ sensibly from other cases (Table 2). The effect
of chromosomal aberrations could be evaluated in
56/108 CR patients (52%) with a successful cytoge-
netic study (Table 3). According to cytogenetic risk
group, the recurrence rate decreased from 60% to
14% (favorable), from 78% to 34% (intermediate),
and from 100% to 20% (unfavorable) when 2nd con-
solidation could be administered. SInce as many as
36.5% (15/41) of ABMT and 37.5% (9/24) of
HiDAC-treated patients eventually relapsed, most
within 2 years, we looked for other factors able to
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influence RFS duration in the two main treatment
groups. Age and presentation blast count (consid-
ered as continuous variables with arbitrary cut-off
values of 50 years and 10-503109/L, respectively),
FAB subtype, number of chemotherapy courses to
CR (1 vs >1), interval 1st-2nd consolidation (ABMT:
±90 days, HiDAC: ±60 days), additional Dox in the
HiDAC course (13 patients), and  numbers of MNC
(median and range 3.1 and 2.1-6.7 vs 3.2 and 1.8-
7.53107/kg) and CFU-GM (median and range 1.5
and 0.3-8.3 vs 1.5 and 0.4-4.53104/kg) reinfused at
ABMT had no significant prognostic effect (p=n.s.).
Despite these non significant p values from log-rank
statistics, partly related to the small numbers of
patients in the subgroups, a shorter interval to the
HiDAC course and a diagnosis of FAB-M2 or -M5
AML were associated with a 20% or greater RFS
improvement, while the absence of hepatospleno-
megaly at diagnosis reached the level of statistical
significance when, due to superimposable RFS
results, HiDAC and ABMT groups were examined
together (Table 4 and Figure 3c). Since hepato-
splenomegaly was the only significant finding from
the univariate comparison of all CR patients receiv-
ing 2nd consolidation, a logistic regression analysis
was not attempted.

Toxicity
Significant toxic effects observed during induction

and 1st consolidation were described previously, and
those occurring during ABMT and HiDAC phases are
reported in Table 5. The absolute neutropenic and
thrombocytopenic period was shorter after HiDAC
than ABMT, independently of concurrent Dox given
to 13 patients. Both HiDAC-related deaths, howev-
er, occurred in patients >50 years who were treated
with the Dox-containing regimen. The early compli-
cation rate was otherwise very similar between
HiDAC and younger ABMT patients in whom there
was a toxic death rate of 8% and 7%, respectively.
Overall, lethal complications developed in 10 of 108
CR patients (9%), an improvement over the 15%
(10/65) remission death rate observed with the pre-
vious STT regimen (p=0.022).

Survival
Overall survival of BXIII patients was virtually dou-

bled in comparison with STT patients: median 1.9 vs
0.7 years (p<0.001, Figure 4a). The median survival
of 108 patients achieving a CR was 5.8 years, 54% at
5 years and 49% at 8 years (Figure 4b).  The improve-
ment was more evident in patients treated intensive-
ly with ABMT (60% at 5-8 years) or HiDAC (65% at
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Table 2. Diagnostic features of  CR patients by post-remission treatment type.

1st consolidation only: 1st + 2nd consolidation:

early relapse completed HiDAC ABMT Allo-BMT
(n=10) (n=23) (n=24) (n=41) (n=7)

Age (yr), median (range) 36 (20-59) 44 (15-59) 55 (33-60)* 37 (24-49) 20 (16-30)°

Gender (M/F) 6/4 9/14 14/10 24/17 6/1

FAB M0/1/2/4/5/6 0/2/2/3/2/1 0/2/8/9/2/2 0/6/8/4/6/0 1/10/14/12/4/0 0/2/2/1/2/0

Blast count (x109/L), median (range) 36 (0-230) 10 (0-113) 2 (0-171)# 21 (0-376) 20 (0-139)

Cytogenetics@ (no.), Fv/Int/Ufv 0/4/0 5/5/1 2/8/3 3/19/2 2/2/0

Hepatosplenomegaly, (no.) 4 11 6 10 3

*p<0.0001 vs ABMT group, p=0.002 vs 1st consolidation group; °p<0.0001 vs all other groups; #non significant p value vs all other groups; @56 CR patients with
successful cytogenetic study. Fv, favorable; Int, intermediate; Ufv, unfavorable.

Table 3. DFS by cytogenetics and post-remission treatment intensity.

No relapses/patients (%)

Cytogenetic 1st consolidation 1st + 2nd consolidation
risk group

HiDAC ABMT Allo-BMT Cumulative

Favorable, n=12 3/5 (60%) 0/2 1/3 (33%) 0/2 1/7 (14%)

Intermediate, n=38 7/9 (78%) 4/8 (50%) 6/19 (31%) 0/2 10/29 (34%)*

Unfavorable, n=6 1/1 (100%) 1/3 (33%) 0/2 – 1/5 (20%)

All groups, n=56 11/15 (73%) – – – 12/41 (29%)°

*p=0.057; °p=0.0078.
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5 years) (Figure 4c). 
The proportions of patients alive in first CR were as

follows: ABMT 22/41 (54%), HiDAC 13/24 (54%),
allo-BMT 6/7 (86%), and 1st consolidation only
excluding 10 early relapses and 2 remission deaths
5/23 (22%). Median and 3-year survival from relapse
was unrelated to prior treatment intensity: ABMT
group 0.6 years and 20%, HiDAC group 1.8 years
and 25%, and 1st consolidation only 0.7 years and
26% (p=n.s.). Relapsing patients were retreated with
mitoxantrone-etoposide-cytarabine or carboplatin-
mitoxantrone-cytarabine combinations. Among 13
patients surviving >2 years from recurrence, 4 under-
went an allo-BMT (second transplant in two) and 5
an autograft (second transplant in one).

Discussion
We reviewed the long-term outcome of 108 adult

patients with AML in first CR. The planned post-remis-
sion treatment of these patients was two induction-
like DoxAT courses followed by an ABMT if the patient
was younger than 50 years old, or a single HiDAC
course if over 50. APL patients with a significantly bet-
ter outlook were excluded from this study, unmasking
the worse prognosis of other AML subtypes.20,21 With
the previous STT regimen the 6-10 years RFS rate was
only 17%, regardless of the number of post-remission
cycles administered.22 When the BXIII study began in
1987, ABMT seemed a promising approach to reduce
the risk of relapse in younger AML patients in first CR,
but the most appropriate context for and feasibility
of the treatment were less well defined. This has
changed considerably since the definition of the pri-
mary prognostic role of cytogenetics27-29 and drug

Table 4. RFS by selected prognostic variables. 

RFS

Treatment group Prognostic No. of pts. Median 5-year 
variable (years) %

HiDAC (time to cycle) < 60 days 12 NR 67
> 60 days 12 1 42

ABMT+HiDAC FAB-M2 AML 22 NR 64 
FAB-M5-AML 10 NR 70
FAB-M1 AML 16 2.21 44
FAB-M4 AML 16 2.7 43
HS + 16 0.9 31
HS – 49 NR 61*

NR, not reached; HS: hepatosplenomegaly; *p<0.001 vs hepatospleno-
megaly +.

Table 5. Comparative short-term toxicity and complications
of ABMT and HiDAC phases.

ABMT group* HiDAC group
(n=41) (n=24)

Days in hospital, median (range) 30 (18-50) 28 (23-36)

Days with neutrophils < 0.53109/L, 25 (14-72) 13 (3-30)
median (range) p<0.001

Days with platelets < 203109/L, 38 (15-139) 13 (3-30)
median (range) p<0.0001

Documented infections, no. (%):
septicemia 13 (32) 9 (37)
bacterial pneumonia 11 (27) 2 (8)
fungal infection 4 (10) 5 (21)

Treatment-related deaths,° no. (%) 3 (7)# 2 (8)@

*ABMT data: median 3.2 (range 1.8-7.5) MNCx107/kg, median 1.5 (range
0.3-8.3) CFU-GMx104/kg; °within 100 days from start of ABMT procedure
or HiDAC cycle; #including one C. tropicalis sepsis, one Aspergillus spp.
pneumonia and one polymicrobial septicemia; @including one Aspergillus
spp. sinusitis extending into the brain and one bacterial pneumonia.
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Figure 4. A: Overall survival of BXIII vs historical STT
patients. B: Survival of remitters (CR+) vs nonremitters
(CR–) in the BXIII study. C: Survival by actual post-remis-
sion treatment in the BXIII study.



resistance mechanisms32-34 and the maturation of
ongoing HiDAC, ABMT, and allo-BMT phase III com-
parative trials.2,3,6,8,9,11,15,18,19 These and other phase II
studies demonstrated the superiority of these thera-
peutic measures over conventional treatments but,
considered the overlapping RFS figures, the value of
allo-BMT as salvage therapy at relapse, and the virtu-
al lack of information on risk-oriented approaches,
they also fed persisting uncertainty about the optimal
post-remission strategy. Moreover, owing to the
increased intensity and toxicity of treatment, the ques-
tion may arise as to the practical applicability of these
schedules in the general patient population.

A first observation from our study was that 36/108
CR patients (33%) were excluded from 2nd consoli-
dation with ABMT or HiDAC for a variety of reasons:
early relapse (n=10, 9%), toxic death without relapse
(2 patients aged >50 years, 2%), refusal to continue
(n=2, 2%), and chemotherapy/disease-related com-
plications (n=22, 20%). Almost invariably, exclusions
not caused by recurrence or remission death were
associated with a poorer outcome similar to that in
the historical STT study. A closely related issue con-
cerned the selection of retrospective control patients
treated in the STT study and of BXIII cases given only
1st consolidation. To avoid the comparative bias
caused by early drop-outs and to improve the defin-
ition of the role of the new strategy beyond treatment
intention,30 we included into analysis only the
patients whose RFS was at least comparable to the
median interval elapsed from CR to 2nd consolida-
tion in ABMT and HiDAC-treated cases.

The main result was that, in spite of the several
problems inherent to treatment realization and the
exclusion of very early failures from the control
groups, long-term RFS and survival rates argued
strongly in favor of the new strategy in both the gen-
eral intention-to-treat analysis and the actual treat-
ment comparison. The age-based design of the new
study allowed direct comparison between HiDAC
and ABMT consolidation, albeit in different age
groups. After an extended follow-up period of 3.3 to
over 8 years, more than half the patients able to
receive 2nd consolidation survived disease-free,
regardless of treatment type and intensity. Regard-
ing age more specifically, the long-term RFS rate of 19
patients older than 50 years who were able to receive
the HiDAC course was 47%, even including two tox-
ic deaths among cases receiving additional Dox.
These figures compare well with the 34% RFS rate
reported by the European Bone Marrow Transplant Group
in 111 patients aged >50 years who underwent an
ABMT but suffered from a 28% transplant-related
mortality.35 Although ABMT-related toxicity may
have been reduced in recent years and the current
analysis is limited by the patient number, HiDAC con-
solidation with 1 g/m2 twice daily for 6 days may thus
represent a relatively effective and safe option for this
patient subgroup. In keeping with this, other HiDAC

studies showed that older adults with AML respond
well to the 1.5-2 g/m2 HiDAC dose range (twice dai-
ly for up to 6 days) but tolerate badly a 3 g/m2 regi-
men.15,19,36,37 Because an intermediate dosage of 0.4-
0.5 g/m2 was not shown to be effective,3,15,38 the pre-
ferred HiDAC dose for that particular age group
probably lies between 1-2 g/m2 every 12 hours for 5-
6 consecutive days, but no study has, as yet, com-
pared the different schedules. 

Regarding ABMT and the younger patient popula-
tion, the 53% RFS plateau at  >5 years was in itself a
very positive achievement, since APL cases that usual-
ly have a better prognosis20-22 and are exquisitely sen-
sitive to ABMT39 were excluded. The improved RFS
rate of the ABMT group, however, was similar to that
of HiDAC-treated patients, a finding that cannot be
simply abscribed to small patient numbers or uneven
distribution of pretreatment variables, by virtue of the
fact that the pattern of recurrent AML and the
patients’ prognostic profiles, except age, were strik-
ingly similar in the two groups. In the adjusted com-
parison with control patients (Figure 2a), in fact, the
incidence of recurrence over time was almost identical
in ABMT and HiDAC groups, as shown by the super-
imposable course of the early follow-up curve, which
also suggests a synergistic effect with the preceding
DoxAT therapy. In this sense, pre-ABMT consolida-
tion with at least two chemotherapy courses was the
most important factor associated with a continuous
CR in another large study,1 so that we provide some
evidence for a similar phenomenon occurring with
HiDAC. In contrast, the post-remission administra-
tion of only a single HiDAC course was not always
associated with a significantly improved outcome.12,19

If this is so, earlier scheduling of ABMT or the HiDAC
cycle in order to achieve the treatment realization rate
could increase the risk of relapse. The second analogy
between ABMT and HiDAC consolidation concerned
risk factors.  Limited to the cases examined, outcome
was similarly improved in the different cytogenetic risk
groups, as in another HiDAC study,40 while both treat-
ments were doomed to fail in cases with hepato-
splenomegaly. This unique diagnostic characteristic,
the only one to affect RFS probability in a multivariate
analysis of 243 SBH and B/VH AML cases in the STT
study,23 retained its negative clinical significance in the
BXIII study. Interestingly, in ABMT patients neither the
amount of autologous MNC nor that of CFU-GM cor-
related with post-graft recurrence rates. All these con-
siderations imply that, for both ABMT and HiDAC-
treated patients, the probability of relapse was more
likely to be a function of intrinsic disease characteris-
tics rather than of specific treatment modalities.

The conclusions from this study, the long-term
results of which are very close to the best therapeutic
ranges hitherto reported, may be relevant to the man-
agement of older adults with AML, support the con-
cept of double intensification with ABMT or HiDAC
at 1 g/m2/dose, and document that, due to the heavy
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treatment realization problems encountered, the
prognostic benefit derived from this kind of consoli-
dation may not be easily transferrable to the entire
patient population. On this basis, paradoxically, any
further increase of treatment intensity not compen-
sated for by a concurrent reduction of toxicity carries
a definite risk of undertreatment and, ultimately,
treatment failure for many patients. Examples were
produced in recent years in the neighboring field of
adult acute lymphoblastic leukemia.41,42 Because
comparative studies on ABMT vs HiDAC consolida-
tion and on different HiDAC dosages in the diverse
age groups may still be warranted, particular atten-
tion should be paid to study conditions, realization
rate, and interpretative rules. Further progress, in the
emerging perspective of a risk-adapted strategy,
should be possible by assessing the different treat-
ment options in specific risk classes as defined by age,
cytogenetics, drug resistance, and clinical features
such as hepatosplenomegaly in this study; and
exploiting, in high-risk cases, the therapeutic potential
of drug resistance downregulation, regrowth resis-
tance inhibition and induction of autologous graft-
versus-leukemia (GvL) effect.43-45
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