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Abstract
AIM: To elucidate risk factors for survival of elderly
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acute myeloid leukemia (AML) patients in a real-world
practice by observational study.

METHODS: We conducted a population-based study in
213 adult and elderly AML patients (127 males and 86
females) in Kagawa Prefecture, Japan. To construct this
cohort, we gathered all data for patients diagnosed with
AML at 7 hospitals in Kagawa between 2006 and 2010.
The primary end point was overall survival (OS) after
AML diagnosis. Unadjusted Kaplan-Meier survival plots
were used to determine OS in the overall cohort. Multi-
variate analysis was used to determine the independent
adverse prognostic factors for OS, with the covariates of
interest including age, gender, race/ethnicity, CCI, edu-
cation, median income, metropolitan statistical area size
and history of myelodysplastic syndrome.

RESULTS: The average population of Kagawa during
the study period was 992489, and the incidence of AML
was 4.26 per 100000 person-years. A total of 197 pa-
tients with non-acute promyelocytic leukemia (non-APL)
(119 males and 78 females) were also included. The
median age of non-APL patients was 70 years (average
67, range 24-95). The 5-year OS rate was 21.1%. Sub-
sequent analysis by age group showed that the survival
rate declined with age; the 5-year OS rates of non-APL
patients younger than 64 years, 65-74 years, and older
than 75 years were 41.5%, 14.1%, and 8.9%, respec-
tively. Multivariate analysis revealed that unfavorable
risk karyotype, older age, poor performance status (PS)
(3-4), lack of induction chemotherapy, and antecedent
haematological disease were independent prognostic
predictors. In the subgroup analysis, we also found that
older patients with non-APL had lower complete remis-
sion rates and higher early death rates than younger
patients, irrespective of PS. However, intensive chemo-
therapy was a significant predictor for longer survival
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not only in the patients < 75 years of age, but also in
those over 75 with PS 0-2.

CONCLUSION: Age would contribute considerable life
expectancy to indicate induction chemotherapy with eli-
gible dose of cytotoxic drugs for a favorable case even
in advanced elderly.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The prevalence of acute myeloid leukemia
(AML) is increasing among elderly patients in Japan.
Our population-based observational study revealed
that age was an independent prognostic factor in a
real-world practice for the treatment of AML patients.
Although we found that AML patients older than 75
years had lower complete remission rates and higher
early death rates than patients younger than 75 years,
an appropriately intensified induction chemotherapy
would be helpful to prolong the survival of elderly AML
patients with better performance status (PS) (1-2). The
intensity of chemotherapy should thus be adjusted ac-
cording to age and PS.
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INTRODUCTION

Elderly acute myeloid leukemia (AML) patients often
have several comorbidities and poor performance status
(PS) at the time of diagnosis, and may be intolerant to
intensive chemotherapy, making them poor candidates
for intensive induction chemotherapy" ™. Compared to
young adult AML patients, elderly AML patients also
have higher frequencies of adverse prognostic factors
such as unfavorable risk karyotype and secondary AML
(th{()egr]apy—related AML)"”, leading to a poorer progno-
sis” .

Juliusson ez a/ " analyzed a population-based cohort
of patients aged = 16 years in the Swedish National
Acute Leukemia Registry. They found that onset of
AML may occur at any age, but is most common in the
elderly population, with the highest incidence in indi-
viduals aged 80-85 years. The median age of onset was
72 years (range 16-97): 71 years for males and 72 years

for females. A number of prospective clinical trials have

Roishidenge  WJH | www.wjgnet.com

106

studied treatments for young adult patients with non-
acute promyelocytic leukemia (non-APL)""". These
trials showed that the 5-year overall survival (OS) rate
increased to 35%-48% in patients treated with induction
chemotherapy using idarubicin and cytosine arabinoside.
However, these trials excluded patients with poor PS (3-4)
and elderly patients. Considering the distribution of the
age onset of AML, these clinical trials included only a
small proportion of the total AML population, and the
results therefore do not accurately reflect treatment op-
tions for the overall AML population.

To accurately evaluate the overall AML population,
several retrospective population-based studies have been
conducted in Sweden™"" the United Kingdom“s’w],
and the United States'”. These studies found relatively
low 5-year OS rates of 10%-20%"""*". Older age and
poor PS were reported to be adverse prognostic fac-
tors for OS in these population-based studies, but not
in prospective clinical trials. However, the retrospective
population-based studies did not include multivariate
analysesw’m. It is therefore still unclear whether older age
and poor PS are independent adverse prognostic factors
for OS in patients with AML.

In this study, multivariate analysis identified older age,
lack of induction chemotherapy, poor PS (3-4), anteced-
ent hematological disease, and unfavorable risk karyo-
type as independent prognostic factors for poor OS. We
also found that older patients had lower complete remis-
sion (CR) rates and higher early death rates than younger
patients, irrespective of PS. This analysis provides data
describing the overall AML population.

MATERIALS AMD METHODS

Patients and survey methods

We performed a multicenter observational study of
adult AML patients aged = 17 years from seven institu-
tions within Kagawa Prefecture (KKagawa Rosai Hospital,
Takamatsu Municipal Hospital, Sakaide City Hospital,
Kagawa Prefectural Central Hospital, Takamatsu Red
Cross Hospital, Mitoyo General Hospital, and Kagawa
University Hospital) between January 1, 2006 and De-
cember 31, 2010. Data were collected from the medical
records. Diagnosis of AML was made according to the
criteria of the French-American-British classification.
We excluded patients with a previous diagnosis of my-
elodysplastic syndrome (MDS). Antecedent haematologi-
cal disease was defined as benign hematological disease
other than MDS. The potential effects of consolidation
therapy and hematopoietic stem cell transplantation are
beyond the scope of this analysis, and patients were not
censored at the time of transplantation or any other
treatment in the survival analysis. This study was ap-
proved by the Institutional Review Boards of Kagawa
Rosai Hospital, Takamatsu Municipal Hospital, Sakaide
City Hospital, Kagawa Prefectural Central Hospital,
Takamatsu Red Cross Hospital, Mitoyo General Hospi-
tal, and Kagawa University Hospital.
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Non-APL karyotype classifications

The karyotypes of non-APL patients were grouped ac-
cording to the criteria of the National Comprehensive
Cancer Network (NCCN) clinical practice guidelines[zo],
the Southwest Oncology Group (SWOG) classifica-
tion” and the Cancer and Leukemia Group B (CALGB)

classification'™

Initial therapy regimens

Induction therapy regimens were chosen by each treat-
ing physician based on available clinical data and local
standards of care, but not on karyotype. None of the
patients were enrolled in clinical trials.

APL patients with a white blood cell (WBC) count
of < 3.0 x 10’ per liter and a blast plus promyelocyte
count of < 1.0 x 10’ per liter were started on oral all-
trans-retinoic acid (ATRA) (45 mg/ m’ per day) alone
until the start of consolidation therapy. Patients with a
WBC count between 3.0 X 10 per liter and 10.0 X 10’
per liter or a blast plus promyelocyte count of = 1.0 X
10” per liter were started on oral ATRA until the start of
consolidation therapy plus idarubicin (IDR) (12 mg/ m’
per day by 30-min infusion, days 1-2) plus cytarabine
(Ara-C) (80 mg/ m’ per day by continuous infusion, days
1-5). Patients with a2 WBC count of = 10.0 X 10’ per
liter were started on oral ATRA until the start of con-
solidation therapy plus IDR (days 1-3) plus Ara-C (100
mg/ m’ per day by continuous infusion, days 1-5).

Non-APL patients were treated with one of 15 regi-
mens, which we categorized as intensive chemotherapy,
less intensive chemotherapy, or best supportive care. The
intensive chemotherapy regimens were: (1) full dose IDR
(12 mg/m’* per day by 30-min infusion, days 1-3) plus
Ara-C (100 mg/ m’ per day by continuous infusion, days
1-7); (2) 80% dose IDR (days 1-3) plus Ara-C (days 1-7);
(3) full dose daunorubicin (DNR) (50 mg/ m’ per day
by 30-min infusion, days 1-5) plus Ara-C (days 1-7); (4)
80% dose DNR (days 1-5) plus Ara-C (days 1-7); (5) full
dose IDR (days 1-3) plus enocitabine (BHAC) (200 mg/
m’ per day by 180-min infusion, days 1-8); (6) 80% dose
IDR (days 1-3) plus BHAC (days 1-8); (7) full dose DNR
(days 1-5) plus BHAC (days 1-8); (8) 80% dose DNR
(days 1-5) plus BHAC (200 mg/ m’ per day by 180-min
infusion, days 1-8). The less intensive chemotherapy reg-
imens were: (1) less than 80% dose IDR (days 1-3) plus
Ara-C (days 1-7); (2) less than 80% dose DNR (days 1-5)
plus Ara-C (days 1-7); (3) less than 80% dose IDR (days
1-3) plus BHAC (days 1-8); (4) less than 80% dose DNR
(days 1-5) plus BHAC (days 1-8); (5) CAG [Ara-C (10
mg/ m’ twice a day by subcutaneous injection, days 1-14)
plus aclarubicin (ACR) (14 mg/m’ per day by 30-min
infusion, days 1-14) plus granulocyte colony-stimulating
factor (G-CSF) (200 g/ m’ per day by subcutaneous in-
jection, days 1-14)]; (6) CA [Ara-C (10 mg/m2 twice a
day by subcutaneous injection, days 1-14) plus ACR (14
mg/ m’ per day by 30-min infusion, days 1-14)]; (7) Low
dose Ara-C (10 mg/ m’ twice a day by subcutaneous in-
jection, days 1-14).
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Statistical analysis

The X2 test was used to analyze the significance of dif-
ferences between two or three groups (Microsoft Excel
2010, version 14.0; Microsoft Corporation Japan, To-
kyo). A P value less than 0.05 was considered statistically
significant. All other data were analysed using JMP 7.0.1
(SAS Institute Japan, Tokyo, Japan). The Kaplan-Meier
method was used to estimate probabilities of OS, and
the log-rank test was used to analyse the significance of
differences in OS between two or three groups. For the
survival analysis, patients were censored at the time of
the last follow-up. Multivariate analysis of prognostic
factors for OS was performed using the Cox propos-
tional hazards method. All prognostic factors were first
analyzed using univariate analysis. Early death was de-
fined as 8-wk mortality after the diagnosis or initiation
of chemotherapy. Factors with a P value of less than 0.05
on univariate analysis were included in the multivariate
analysis using a stepwise method.

RESULTS

A total of 219 patients were diagnosed with AML be-
tween January 1, 2006 and December 31, 2010 at the 7
participating institutions. Considering the average popu-
lation of Kagawa Prefecture during the study period, the
incidence of AML was 4.26 per 100000 person-years.
We focused on analyzing adult patients with AML.
Six patients were excluded due to a lack of available
clinical data, and the remaining 213 patients were in-
cluded. These patients were 127 men and 86 women

(male to female ratio 1.48) with a median age of 70 years
(range 24-95). Thirty-five patients underwent allogeneic
hematopoietic stem cell transplantation. The cohort in-
cluded 16 APL patients and 197 non-APL patients. The
estimated 5-year OS rate of the APL patients was 69.2%
(95%CI: 55.5-82.9). The median follow-up period for
APL survivors was 23.5 mo (range 0-506).

The non-APL patients had a median age of 70 years
(range 24-95), including 74 patients (37.6%) aged < 64
years, 50 patients (25.6%) aged 65-74 years, and 73 pa-
tients (36.8%) aged = 75 years. Table 1 shows the char-
acteristics of the non-APL patients. In our study some
data were missing for each parameter. Therefore, the to-
tal numbers of patients in each parameter group-that is,
the sum of each column-are sometimes different. Some
clinical features varied among the different age groups.
Opverall, 93 patients (47.2%) had one or more features
of myelodysplasia (not satisfy the diagnosis criteria for
MDS). The frequency of myelodysplastic features was
higher in patients aged = 75 years than in younger pa-
tients. Approximately half of the patients (48.3%) had
Eastern Cooperative Oncology Group PS of 2-4. As age
increased, the proportion of patients with good PS (0-1)
decreased and that with poor PS (3-4) increased. The
chromosomal karyotype is known to be the strongest
predictor of prognosis, but the systems used to classify
the karyotypes vary among studies. We divided our co-
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hort into three karyotype groups: 5.1%-6.6% of patients
were classified as having a favourable risk karyotype,
22.8%-29.9% of patients were classified as having an un-
favourable risk karyotype, and category not recognized.
A favorable risk karyotype was more frequent in patients
aged < 64 years than patients aged = 65 years. The
serum lactase dehydrogenase (LDH) level was lower in
patients aged 65-74 years than in the other age groups (<
64 years and = 75 years); there were significantly more
patients with a normal LDH level (< 250 U/L) and few-
er patients with an increased LDH level (> 500 U/L) in
the group aged 65-74 years than in the other age groups.
Twenty-nine patients (14.7%) had renal dysfunction with
a serum creatinine level of > 1.3 mg/dL, and 48 patients
(24.3%) had an infection at the time of diagnosis. Inten-
sive induction chemotherapy was administered to 102
patients (51.7%) in total, including 71.6% of patients
aged < 64 years, 46.0% of patients aged 65-74 years,
and 35.6% of patients aged = 75 yeats.

In non-APL patients, the estimated 5-year OS rate
was 21.1% (95%CI: 1.7-40.5) (Figure 1A). The median
follow-up period among non-APL survivors was 32 mo
(range 1.0-59.5). Analysis by age group showed that the
5-year OS rate decreased with increasing age. In non-APL
patients aged << 64 years, 65-74 years, and = 75 years, the
5-year OS rates were 41.5% (95%CI: 34.5-48.5), 14.1%
(95%CI: 8.8-19.4), and 8.9% (95%CI: 4.1-13.7), respec-
tively; and the median survival times were 19, 10 and 7
mo, respectively (Figure 1B). In addition, poor PS (3-4),
lack of induction chemotherapy or less intensive induc-
tion chemotherapy, presence of antecedent hematological
disease (except for MDS), and unfavourable risk karyo-
type according to the NCCN, SWOG, or CALGB clas-
sifications adversely affected the OS rate (Figure 1C-H).
Multivariate analysis revealed that older age, poor PS (3-4),
lack of induction chemotherapy, presence of antecedent
hematological disease, and unfavourable risk karyotype
according to any karyotype classification were adverse
prognostic factors (Table 2). Detailed information regard-
ing karyotype categories according to the NCCN, SWOG,
and CALGB classifications is shown in Table 3.

The rates of CR and early death (within 8 wk of
diagnosis) according to PS in different age groups are
shown in Figure 2. The proportion of patients with poor
PS (3-4) increased with age (Figure 2A). Early death
rates were related to both age and PS (Figure 2B). Older
patients had higher early deaths rates than younger pa-
tients, and patients with poor PS had higher eatly death
rates than patients with good PS. CR rates were also re-
lated to both age and PS (Figure 2C). Older patients had
lower CR rates than younger patients, and patients with
poor PS had lower CR rates than patients with good PS.

DISCUSSION

This study was limited to AML patients in a specific
area of Japan, unlike the large scale study conducted by
Juliusson e# 4l which included data from the whole of
Sweden. However, Kagawa Prefecture is surrounded by
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ocean and mountain ranges, and residents almost never
seek treatment for malignancies elsewhere due to the
inconvenience of travelling, This study has almost com-
plete capture of the patient population. We therefore
consider that the present results were highly represen-
tative of the patient representation. Furthermore, the
median and interquartile range of age, and incidence of
AML, were similar between this study and the Swedish
study by Juliusson e# /”. This similarity in the distribu-
tions of patients between the two reports indicates that
the present study was a reliable population-based study.
In Japan, all population-based studies of this sort are
conducted under a strict registration system which is fa-
cilitated by a nation-wide organization. In all of the cases
in the present cohort, a primary physician had reached
consensus in referring the patient to a general commu-
nity hospital due to a haematological malignancy.

Dores et al'” reported that there were no differences
in the age of onset or the incidence of AML among non-
Hispanic whites, Hispanic whites, Blacks, and Asians/Pa-
cific Islanders in the United States. They also reported
that the frequencies of APL, a subtype of AML, differed
among these subpopulations, accounting for 6.1%, 14.2%,
9.3%, and 7.0% of the four groups, respectively. Nakase ez
al® reported that although the frequency of t(8;21) AML
was higher in the Japanese population than the Australian
population (33.1% »s 15.3%, P < 0.05), there was no dif-
ference in the frequency of APL between these popula-
tions (14.8% »s 11.1%). However, these data may not be
generalizable as the patients selected for the study were all
diagnosed at a single hospital. The frequency of APL in
our cohort was 7.5%, which is similar to the frequencies
reported among Australians[z‘ﬂ, Asians/Pacific Islanders
and non-Hispanic white!", higher than the frequency re-
ported in the Swedish studym, and lower than the frequen-
cies reported among both Hispanic whites and Blacks in
the United States'" ", suggesting that the frequency of APL
differs among races.

Several studies”****” have reported on differences be-
tween elderly and young adult AML patients in terms of
host factors such as physiological functions and biologi-
cal factors such as characteristics of AML cells. Pollyea e#
al® reported that outcomes in elderly AML patients were
affected by host factors such as decreased drug metabo-
lism, compromised immune defence systems, increased
frequency of poor PS, increased frequency of hemort-
rhagic complications, and increased frequency of psy-
chiatric medications. They also demonstrated that AML
cells in elderly patients had more immature morphology
and expressed higher levels of the multidrug resistance
gene MDR1 than AML cells in young adult patients.
Dombert ¢ al” showed that the frequencies of myelo-
dysplasia and unfavourable risk karyotype were higher
in eldetly AML patients than young adult AML patients.
Our study showed similar results, with elderly patients
having higher frequencies of poor PS, myelodysplasia,
and unfavourable risk karyotype compared with young
adult patients. These data suggest that our study results
are a reliable reflection of the overall AML population.
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Figure 1 Kaplan-Meier estimate of overall survival in patients with non-acute promyelocytic leukemia. A: All patients; B: Patients categorised by age group.
Black line, < 64 years; dotted line, 65-74 years; grey line, 275 years; C: Patients categorised by performance status (PS). Black line, PS 0-2; dotted line, PS 3-4; D:
Patients categorised by intensity of induction chemotherapy. Black line, intensive chemotherapy; dotted line, less intensive chemotherapy; grey line, best supportive
care; E: Patients categorised by antecedent hematological disease. Black line, without antecedent hematological disease; dotted line, with antecedent haematological
disease; F: Patients categorised according to the National Comprehensive Cancer Network (NCCN) clinical practice guidelines karyotype classification. Black line,
favourable and intermediate risk karyotypes; dotted line, unfavourable risk karyotypes; G: Patients categorised according to the Southwest Oncology Group (SWOG)
karyotype classification. Black line, favourable and intermediate risk karyotypes; dotted line, unfavourable risk karyotypes; H: Patients categorised according to the
Cancer and Leukemia Group B (CALGB) karyotype classification. Black line, favourable and intermediate risk karyotypes; dotted line, unfavourable risk karyotypes.
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Table 1 Characteristics of non-acute promyelocytic leukemia patients

Number of patients

Parameter Category All patients (7 = 197) Age in year
< 64(n=74) 65-74 (n = 50) =75 @ =73)

Gender Female 78 39.60% 30 40.50% 19 38.00% 29 39.70%

Male 119 60.40% 44 59.50% 31 62.00% 44 60.30%
FAB classification MO 9 4.60% 3 4.10% 0 0.00% 6 8.20%

M1 24 12.20% 10 13.50% 4 8.00% 10 13.70%

M2 100 50.80% 34 45.90% 27 54.00% 39 53.40%

M4 24 12.20% 11 14.90% 7 14.00% 6 8.20%

M5 10 5.10% ® 6.80% 3 6.00% 2 2.70%

M6 13 6.60% 3 4.10% 4 8.00% 6 8.20%

M7 4 2.00% 2 2.70% 1 2.00% 1 1.40%
Myelodysplasia Yes 93 47.20% 32 43.20% 20 40.00% 41 56.20% :

No 100 50.80% 40 54.10% 29 58.00% 3l 42.50%
Performance status 0-1 98 49.70% 45 60.80% 28 56.00% 25 34.20%

2 46 23.40% 13 17.60% 8 16.00% 25 34.20%

3-4 49 24.90% 14 18.90% 13 26.00% 22 30.10%
Karyotype risk category
NCCN e 13 6.60% 9 12.20% 2 4.00% 2 2.70% ¢

I 122 61.90% 43 58.10% 27 54.00% 52 71.20%

u 46 23.40% 16 21.60% 19 38.00% 11 15.10%
SWOG 1B 10 5.10% 7 9.50% 2 4.00% 1 1.40% ¢

I 97 49.20% 35 47.30% 23 46.00% 89 53.40%

u 59 29.90% 20 27.00% 21 42.00% 18 24.70%

others i3 7.60% 6 8.10% 2 4.00% 7 9.60%
CALGB e 13 6.60% 9 12.20% 3 6.00% 1 1.40% :

I 100 50.80% 33 44.60% 26 52.00% 41 56.20%

u 45 22.80% 15 20.30% 16 32.00% 14 19.20%

others 39 19.80% 17 23.10% ® 10.00% 17 23.20%
Antecedent No 158 80.20% 60 81.10% 37 74.00% 61 83.60%
hematologic disease Yes 36 18.30% 13 17.60% 11 22.00% 12 16.40%
Prior chemotherapy No 174 88.30% 65 87.80% 41 82.00% 68 93.20%

Yes 19 9.60% 7 9.50% 7 14.00% 5 6.80%
Laboratory findings
WBC (x 10°/mL) <100 178 90.40% 65 87.80% 48 96.00% 65 89.00%

=100 16 8.10% 7 9.50% 1 2.00% 8 11.00%
Hemoglobin (g/dL) <8.0 93 47.20% 36 48.60% 23 46.00% 34 46.60%

=8.0 101 51.30% 36 48.60% 26 52.00% 39 53.40%
Platelet (x 10°/mL) <5.0 85 43.10% 29 39.20% 23 46.00% 33 45.20%

5.0-10.0 64 32.50% 25 33.80% 20 40.00% 19 26.00%

=10.0 45 22.80% 18 24.30% 6 12.00% 21 28.80%
% Blast in blood <20 89 45.20% 28 37.80% 29 58.00% 32 43.80%

20-50 43 21.80% 17 23.00% 11 22.00% 15 20.50%

>50 59 29.90% 27 36.50% 8 16.00% 24 32.90%
% Blast in marrow <50 98 49.70% 33 44.60% 30 60.00% 35 47.90%

=50 84 42.60% 35 47.30% 18 36.00% 31 42.50%
LDH (IU/L) <250 58 29.40% 15 20.30% 24 48.00% 19 26.00% :

250-500 75 38.10% 27 36.50% 14 28.00% 34 46.60%

>500 59 29.90% 29 39.20% 11 22.00% 19 26.00%
Creatinine (mg/dL) <13 162 82.20% 66 89.20% 41 82.00% 55 75.30%

>1.3 29 14.70% 5 6.80% 8 16.00% 16 21.90%
Infection at No 146 74.10% 52 70.20% 39 78.00% 55 75.30% :
induction therapy Yes 48 24.30% 20 27.00% 10 20.00% 18 24.60%
Intensity of Intensive 102 51.70% 53 71.60% 23 46.00% 26 35.60% :
induction therapy Less-intensive 56 28.40% 13 17.50% 19 38.00% 24 32.80%

BSC 39 19.70% 8 10.80% 8 16.00% 23 31.50%

°P < 0.05 vs total. F: Favorable; I: Intermediate; U: Unfavorable; WBC: White blood cell; NCCN: National Comprehensive Cancer Network; SWOG: South-
west Oncology Group; CALGB: Cancer and Leukemia Group B; LDH: Lactase dehydrogenase.

The estimated 5-year OS rate of our non-APL pa-
tients was 21.1%, which is similar to the 5-year OS rates
reported by retrospective population-based studies con-
ducted in Sweden”***", the United Kingdomm, and the
United States**” but lower than the 5-year OS rates
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reported by prospective clinical trials for young adult
non-APL patientsllo’l3j. When the data of all AML pa-
tients are analysed in a population-based study, patients
with poor PS, organ dysfunction, documented infection,
and severe comorbidities are included; this lowets the
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Figure 2 Early death rate and complete remission rate according to performance status in different age groups. A: Proportions of patients with good and poor
performance status (PS) in different age groups. Grey, PS 0-2; black, PS 3-4; B: Early death rate according to PS in different age groups. Black line, PS 0-2; dotted
line, PS 3-4; C: Complete remission rate according to PS in different age groups. Black line, PS 0-2; dotted line, PS 3-4.

Table 2 Multivariate analysis of prognostic factors affecting survival in non-acute promyelocytic leukemia patient

Risk factors

Chromosomal abnormality NCCN SWOG CALGB

HR (95%Cl) P HR (95%Cl) P HR (95%Cl) P
Age in years 0.031 0.043 0.026
< 64 1 1 1

65-74 1.33 (1.06-1.58)
=75 1.88 (1.59-2.04)
Performance status 0.012

0-2 1

3-4 1.94 (1.15-3.26)
Intensity of induction therapy 0.041

Intensive, less-intensive 1

Best supportive care 1.74 (2.02-2.96)
Antecedent hematological disease 0.007

No 1

Yes 1.92 (1.20-3.08)
Chromosomal abnormality 0.001

Favorable, intermediate 1

Unfavorable 1.98 (1.31-2.99)

1.39 (1.13-1.64)
1.82 (1.60-2.05)

1.40 (1.15-1.66)
1.91 (1.67-2.13)

0.028 0.019
1 1
1.80 (1.06-3.05) 1.88 (1.11-3.20)
0.029 0.027
1 1
1.80 (1.06-3.07) 1.83 (1.07-3.14)
0.007 0.004
1 1
1.90 (1.19-3.05) 2.03 (1.25-3.27)
<0.001 <0.001
1 1

1.4 (0.55-3.78)

1.56 (0.63-3.87)

NCCN: National Comprehensive Cancer Network practice guidelines in oncology- v.2.2010; SWOG: Southwest Oncology Group; CAL-

GB: Cancer and Leukemia Group B.

overall long-term OS rates compared with the survival
rates in prospective clinical trials of young adult AML
patients without these conditions.

Juliusson ez al” analysed and compared the CR rates
of patient cohorts grouped by PS and found that the
CR rate decreases as age increases, indicating that PS
and age are independent adverse prognostic factors. Our
data are consistent with these findings. However, they
did not conduct multivariate analysis to determine ad-
verse prognostic factors associated with OS in non-APL
patients. Our multivariate analysis identified older age,
poor PS (3-4), lack of induction chemotherapy, presence
of antecedent haematological disease, and unfavourable
risk karyotype as independent adverse prognostic fac-
tors for OS. In prospective clinical trials for young adult
patients with non-APL, good PS and no organ dysfunc-
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tion, the presence of antecedent hematological disease
and unfavourable risk karyotype were found to be inde-
pendent adverse prognostic factors for OS"""?. Our ret-
rospective population-based study yielded similar results,
indicating that the presence of antecedent hematologi-
cal disease and unfavourable risk karyotype are adverse
prognostic factors for OS in all non-APL patients. It has
been postulated that the frequencies of myelodysplasia,
poor PS, and unfavourable risk karyotype are higher in
elderly non-APL patients than young adult non-APL
patients, leading to poorer long-term survival in elderly
patients””™. As elderly patients and those with poor PS
are excluded from prospective clinical trials, population-
based studies are necessary to determine whether older
age and poor PS are adverse prognostic factors for OS.
As described above, a study in Sweden found that older
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Table 3 Detailed information regarding karyotype categories according to the National Comprehensive Cancer Network, Southwest

Oncology Group, and Cancer and Leukemia Group B classifications

Category Favorable Intermediate Unfavorable Category not recognized
NCCN  t(8;21) +8, t(9;11), -X, -Y, -6, +1, +4, +7, +11, +13, +21, del(9), -5, del(5q), -7, non-t(9;11) -
del(20), add(12), add(16), add(17), inv(3), t(1;16), abn11q23, inv(3), t(9;22), complex
(3;21), t(8;18), t(8;20), t(11,16), t(11;17) karyotype = 3
SWOG  t(8,21) -Y, +8 abn(3q), -5, -7, (9,22), abn(9q),  t(9/11), -X, -6, +1, +4, +7, +11,
abn(11q), abn(17p), abn(20q), +13, +21, add(12), add(16), inv(3),
abn(21q), complex karyotype >3 t(1;16), t(3;21), t(8;18), t(8;20)
CALGB  t(8;21),del(9q)  -Y, del(5q), t(9;11), +11, del(11q), abn(12p), +13, inv(3), -7, +8, complex karyotype -X, -6, +1, +4, +7, add(12),

del(20q), +21

>3 add(16), add(17), +(1;16), t(3;21),

t(8;18), £(8;20), t(11;16), £(11;17)

NCCN: National Comprehensive Cancer Network; SWOG: Southwest Oncology Group; CALGB: Cancer and Leukemia Group B.

age and poor PS independently affected prognosis in
terms of the CR rate and early death rate, but these
results were not obtained through statistical analyses'.
It therefore could not be ruled out that factors such as
myelodysplasia and unfavourable risk karyotype were
related to older age and influenced the results. Our mul-
tivariate analysis shows for the first time that older age is
an independent adverse prognostic factor for OS.

This study has several limitations: (1) it is a retrospec-
tive study; (2) the number of patients is small; (3) the
study includes Japanese patients only; (4) analyses of the
data regarding comorbidities and expression of MDR1
on AML cells at the start of treatment could not be pet-
formed; and (5) analyses of haemorrhagic and infectious
complications and their severity could not be performed.

We propose the following three reasons why older
age is an independent adverse prognostic factor for OS
in non-APL patients, leading to poot prognosis: (1) epi-
genetic changes to genes affect the pharmacokinetics of
anticancer drugs; (2) preclinical organ dysfunction may
not be reflected in the findings of blood tests and func-
tional investigations; and (3) other unknown factors.

It is necessary to perform further large-scale, pro-
spective, population-based observational studies, which
take the various parameters that change with age into
consideration, in order to definitively determine the ad-
verse prognostic factors associated with older age. Age
would contribute a considerable life expectance to indi-
cate induction chemotherapy with eligible dose of cyto-
toxic drugs for a favorable case even if advanced eldetly.
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Background

Elderly acute myeloid leukemia (AML) patients have higher frequencies of
myelodysplasia, unfavorable risk karyotype, and poor performance status (PS),
which are the leading causes of poor long-term prognosis, compared with
young adult AML patients. Elderly patients and those with poor PS are often
excluded from prospective clinical trials for AML therapies. In such cases, the
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results of clinical practice may differ from the results reported in a clinical trial.
Therefore, it is necessary to include a full cohort of consecutive patients diag-
nosed with AML in order to elucidate the real-world outcome for patients suffer-
ing from AML.

Research frontiers

In the field of medical oncology, it remains controversial whether age itself is an
independent prognostic factor for prognosis. Generally it is axiomatic that older
patients are more likely to have a poorer PS and have more underlying dis-
eases, both of which result in morbid prognosis. Thus, the age and coexistence
of related prognostic factors can be confounding. However, biological aging is
not always associated with cognitive dysfunctions, and recent studies in geriat-
ric oncology have aggregated sufficient evidence that geriatric assessment for
chemotherapy is independent from age.

Innovations and breakthroughs

These multivariate analysis shows for the first time that older age is an indepen-
dent adverse prognostic factor for overall survival (OS). This was validated in
several chromosomal risk categories, i.e., NCCN, SWOG, and CALGB. Though
this cohort was limited to a local community in Japan, our results are expected
to change the realistic planning of practical treatments for very elderly AML pa-
tients, who are not usually assessed in clinical trials.

Applications

The clinical outcome of patients over age 65 with AML is poor. However, inten-
sive chemotherapy is a significant predictor for longer survival not only in pa-
tients younger than 75, but also in patients over age 75 with PS 0-2. Based on
these results, patients with AML over 75 years of age could be candidates for
intensive or less-intensive induction chemotherapy to obtain a better remission
rate and further survival.

Terminology

The population-based study is an observational study for longitudinally reg-
istered patients without any medical interventions. The population-based
cohort is set up to investigate whole populations in order to avoid intentional
bias. It is crucial that the cohort be representative of a defined population. The
population-based study offers three advantages: (1) it can illustrate the distribu-
tions, prevalence, and treatment outcome of the disease; (2) it can assess the
risk factors for disease in a realistic manner; and (3) it can carry out unbiased
evaluations of relations including confounders. Therefore, the authors believe
that the present population-based study has reached a robust conclusion about
whether advanced age and poor PS are adverse prognostic factors for OS.

Peer review

Ohnishi H et al reported for the first time that older age is an independent ad-
verse prognostic factor for overall survival in AML patients through a population-
based study cohorting 213 adult AML patients, by using multivariate analysis.
Overall, This is a well-written and cafefully discussed paper.
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