
Reducing mortality in newly diagnosed standard-risk
acute promyelocytic leukemia in elderly patients
treated with arsenic trioxide requires major 
reduction of chemotherapy: a report by the French
Belgian Swiss APL group (APL 2006 trial)  

Acute promyelocytic leukemia (APL) is a specific sub-
type of acute myeloid leukemia (AML) characterized by
its morphology, presence of t(15;17) and high sensitivity
to the differentiating effect of ATRA (all-trans retinoic
acid) and the pro-apoptotic effect of ATO (arsenic triox-
ide).1 The combination of ATRA and anthracycline-based
chemotherapy (CT) has been the mainstay of newly diag-
nosed APL treatment over the last two decades.1–3 It
yields complete remission (CR) rates of about 90%, and
less than 10% of standard-risk APL (i.e., with baseline
white blood count (WBC) below 10 G/l) relapse, a relapse
rate that may remain somewhat higher in high-risk APL
(with baseline WBC greater than 10 G/l). 
Contrary to other types of AML, APL is not frequent in

the elderly. Only 15–20% and 1–6% of APL patients are
older than 60 and 70 years in published APL series,
respectively, although this could in part reflect poor inclu-
sion of elderly APL patients in clinical trials.4,5 Treatment
of APL in the elderly with conventional ATRA-CT regi-
mens is associated, like in younger patients, with very
few relapses, but relatively high death rates during induc-
tion treatment or in CR.6 Indeed, in our published APL
2000 trial, the CR rate in patients older than 60 was
98.1%, and the cumulative incidence of relapse (CIR),
event-free survival (EFS) and overall survival (OS) rates
were 9.4%, 79.1%, and 88.3%, respectively.7 This com-
pared with 99% CR, 4.7% CIR and 97.9% OS in patients
younger than 65 included in the same clinical trial.7 Of
note, among older patients, 5/51 (10%) died in CR.
Recent results have shown that, in standard risk APL,

ATRA-ATO combinations (without CT) are at least as
effective as classical ATRA-CT regimens while being less
myelosuppressive,8–10 thus constituting a very appealing
approach to treat elderly patients. However, when our
APL 2006 trial started, the feasibility of APL treatment
without CT was unknown. Furthermore, access to ATO
still remains limited for frontline treatment of APL in
most countries. Finally, while intuitively ATRA-ATO reg-
imens would improve the outcome in elderly APL com-
pared with ATRA-CT, no large series of elderly patients
who received ATO during first-line treatment have yet
been published.10,11 We present here the results of our
APL 2006 trial where we combined ATO to ATRA and
reduced CT in standard-risk APL patients older than 70.
Between 2006 and 2015, newly diagnosed patients

with documented APL (subsequently confirmed by cyto-
genetics and/or molecular biology) aged >70 years and
presenting with WBC <10 G/L were eligible for APL 2006
trial. They were included in the elderly standard-risk
group after informed consent was obtained. They
received induction treatment with ATRA 45 mg/m2/d
until CR and Idarubicin (Ida) 9 mg/m2/d on days 3, 5 and
7; a first consolidation course with Ida 9 mg/m2/d for 3
days combined with ATO 0.1 mg/kg/d for 25 days; a sec-
ond consolidation course with ATO (same schedule) and
ATRA for 15 days. Patients then received maintenance
treatment for 2 years with intermittent ATRA, continu-
ous 6-MP (6-mercaptopurine) and MTX (methotrexate),
plus 15 day ATO cycles every 3 months for the first year.
In September 2010, after inclusion of 55 patients,
because mortality in CR was still high (10 of the 51
patients who had achieved CR) while no relapse was

observed, consolidation CT was reduced to one day of
Ida during the first consolidation cycle. The primary end-
point was EFS from CR achievement. Relapse, survival,
side effects of the treatment and duration of hospitaliza-
tion were secondary endpoints.
Analysis was performed on a modified intent-to-treat

principle, excluding only diagnostic errors and with-
drawals of consent. Censored endpoints were estimated
by the nonparametric Kaplan-Meier method12 and then
compared between groups by the log-rank test, after
checking for proportional hazards. In estimating relapses,
we took into account, for competing risks, deaths in first
CR using the cumulative incidence curves and then com-
pared results using the Gray test,13 whereas the Fine and
Gray model was used to estimate subdistribution HR. We
present here the results at the reference date of January 1,
2017.
Median age of the 123 included patients was 73.5 years

(range 70-88.4) with 56% males (Table 1). Of note, 35%
of the patients had a previous history of treated cancer –
41% of them had a previous history of prostate cancer
which was the most prevalent tumor followed by 20%
with history of breast carcinoma, and were thus poten-
tially therapy-related APL. Of the patients, 43.5% were
classified as low risk disease according to Sanz score. A
total of 113 (92%) patients achieved CR, 4 (3%) had
resistant leukemia and 6 (5%) had early death from sepsis
(n=3) or multiorgan failure (n=3). Of the 113 patients, 45
received the 3-day Ida consolidation cycle planned at trial
onset, and the subsequent 68 patients were planned to
receive the attenuated 1-day cycle. By the end of the sec-
ond consolidation course, all patients achieved negative
PML/RARA minimal residual disease. Only 3 relapses
were seen among the 113 patients who achieved CR (5-
year CIR of 2.9%), including 0 with the original and 3
with the amended protocol (P=0.10, Gray's test).
Fourteen (12%) patients died in CR: among them, 4 (4%)
were included after versus 10 (20%) included before the
amendment (P=0.045, Fisher’s test). Causes of death in
CR were sepsis (n=4 before and 2 after amendment),
bleeding (n=5 before and 1 after), general deterioration
(n=1 before), and prostate cancer (n=1 after).  
The 5-year OS was 80% (95%CI, 73-88%) in the over-

all population and 75.5% and 84.7%, respectively, before
and after the amendment (P=0.55 by the log-rank test).
Similarly, 5-year EFS was 80% (95%CI, 73-88%) in the
overall population and 79.5% and 81.5%, respectively,
before and after the amendment (P=0.80 by the log-rank
test, respectively) (Figure 1). Median time to absolute
neutrophil count > 1 G/L and platelets > 50G/l after the
first consolidation course was 16.2 and 11.9 days in the
original regimen versus 5.6 and 4.0 days in the amended
protocol (P<0.0001 and P<0.0001, respectively), while
the second consolidation course, with ATO alone, was
not associated with myelosuppression.
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Table 1. Baseline characteristics of standard risk APL patients older
than 70 years.
Median [Q1-Q3] N=123

Age (y) 73.5  [71.8; 77.9]
WBC (G/L) 1.1  [0.8; 1.8]
Platelets(G/L) 44.0  [22.5; 87.5]
Fibrinogen (g/l) 2.3 [1.6; 3.3]
%M3v 5%
%Previous cancer 35%
WBC: white blood cells



We therefore observed that, as in younger patients,
introduction of ATO in the frontline treatment of APL in
elderly allowed reduction of the CT regimen without an
increase in the relapse rate. However, in order to obtain
a significant reduction in mortality in CR, the amount of
CT had to be drastically reduced to only one day of
Idarubicin during the consolidation cycle. Indeed, using a
single 3-day Idarubicin consolidation cycle did not signif-
icantly decrease the rate of deaths in CR as compared
with our previous APL 2000 trial where elderly patients
received 2 cycles of Daunorubicin (60 mg/m2/d x3 & 45
mg/m2/d x3) without AraC for consolidation. A possible
difference, however, with the APL 2000 trial is that the
APL 2006 trial was modified above the age of 70 while
the precedent was modified above the age of 60.
Our results contrast with those of Sanz et al.3 who, for

consolidation cycles in elderly, moderately reduced
anthracycline dose in comparison with younger patients:
Ida 5 mg/m2/d x4 days for the first consolidation cycle
(instead of 7 mg/m2/d x4), mitoxantrone for 3 days for
the second cycle (unchanged) and Ida 12 mg/m2/d x1 day
(instead of 2 days) for the last cycle. This modest reduc-
tion allowed them to reduce mortality in elderly patients
from 18 to 5%.14 

Recent results obtained in adult APL with ATRA-ATO
regimens (CT free) in the MRC and in the Italian-German

APL0406 trials suggest that those regimens may further
decrease the incidence of deaths in CR, without increas-
ing relapses. However, only 49 patients older than 60
years had been enrolled in the MRC trial – where the
long-term survival rate of elderly was 75%,10 and no
patint older than 70 was included in APL0406. In addi-
tion, the potential of ATRA-ATO regimens to increase
CR rates must be validated in geriatric series. Actually,
CR rate was high (92%) in our series with ATRA and 3
days of Idarubicin. Causes of failure were early death
associated with myelosuppression (5% of the patients)
and leukemic resistance (3%), two causes that would
potentially be reduced by CT-free regimens. Conversely,
ATRA-ATO regimens might also be associated with
potentially fatal complications in the elderly, especially
early severe activation syndrome and later cardiac or neu-
rological impairment, due to high cumulative doses of
ATO. 
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Figure 1. Survival curves of elderly treated in the APL 2006 trial. A and B
represent overall survival and event-free survival in elderly, respectively,
before and after the amendment. C represents cumulative incidence of
relapse and death in CR of elderly patients before and after the amend-
ment.       
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