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Myeloid neoplasms after breast cancer: “therapy-related” not an
independent poor prognostic factor

Yiming Chenl2, Zeev Estrovl, Sherry Piercel, Wei Qiao®, Gautam Borthakur!, Farhad
Ravandil, Tapan Kadial, Mark Brandt!, Susan O’Brien?, Elias Jabbour?, Guillermo Garcia-
Manerol, Jorge Cortes?, and Miloslav Beran

1Department of Leukemia, The University of Texas MD Anderson Cancer Center, Houston, TX

?Department of Lymphoma and Myeloma, The University of Texas MD Anderson Cancer Center,
Houston, TX

SDepartment of Biostatistics, The University of Texas MD Anderson Cancer Center, Houston, TX

Summary

Two hundred thirty-five consecutive patients presenting to a single center with acute myeloid
leukemia (AML) or myelodysplastic syndrome (MDS) after breast cancer treatment were
compared with matched patients with de novo AML or MDS. There was no significant difference
in median OS times between patients with therapy related AML and those with de novo AML (8.7
months vs. 10.2 months; P=.17). Patients with therapy related MDS had slightly lower median
baseline platelet counts and a higher frequency of poor cytogenetics than those with de novo
MDS, but the two groups had similar OS times (13.6 months vs. 18.9 months; P = .06).
Multivariate analysis revealed that cytogenetic risk, baseline white blood cell count, age, and
performance status were predictive for OS time in AML and that cytogenetic risk and performance
status were predictive for OS time in MDS. Having therapy-related disease is not an independent
risk factor in patients with myeloid neoplasms and with a history of breast cancer. Clinical trials
should be designed to serve both populations.

Introduction

Although therapy-related myeloid neoplasms (t-MNs) are no longer subcategorized as
“alkylating agent-related” and “topoisomerase Il inhibitor-related,” they remain a distinct
entity in the 2008 revision of the World Health Organization classification of myeloid
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neoplasms (MNSs) and acute leukemias, with the recognition of myelodysplastic/
myeloproliferative neoplasms that can occur after cytotoxic therapy.! Roughly 10% of acute
myeloid leukemia (AML) cases and about 20% of myelodysplastic syndrome (MDS) cases
are therapy related (t-AML and t-MDS, respectively), and having t-MN (compared with de
novo MN) is generally considered an independent adverse prognostic factor.1-> However,
results from multivariate analysis have been conflicting.6:” Consequently, clinicians have
disagreed on whether t-MN and de novo MN should be treated the same way for many
years. There is cytogenetic evidence, however, that the diseases are similar, if not identical:
90% of t-MNs have cytogenetic abnormalities very similar to those observed in AML with
myelodysplasia-related features and AML with recurrent cytogenetic abnormalities.1-8
Because the incidence of t-MN is increasing as more patients survive their primary cancers,
a better understanding of the biologic and prognostic factors associated with this disease is
needed.

Although several studies have characterized and reported outcomes of t-MN, these studies
were limited by small sample size, lack of adequate controls, data that were exclusively
from a few clinical trials with the potential for selection bias, lack of information about the
primary cancers (such as disease status when the t-MN was diagnosed), inclusion of patients
with a variety of primary cancers.2:6.9-11 To obtain further insight into t-MN and clarify
whether t-AML/t-MDS is an independent poor prognostic factor, we evaluated 235
consecutive patients who presented to a single tertiary cancer center with AML or MDS and
had the same primary cancer, breast cancer. The distribution and frequency of chromosome
abnormalities, responses to therapy and outcomes of the t-MN were compared with those of
matched patients with de novo MN.

Materials and methods

Study population and design

All patients who developed AML or MDS after breast cancer treatment, were diagnosed and
received primary MN treatment at The University of Texas MD Anderson Cancer Center
between 1983 and 2009 were identified. Of these 289 patients, 16 patients who had active
primary cancer at the initial diagnosis of AML/MDS were excluded. In addition, 38 patients
were excluded because there was inadequate info about their breast cancer treatment. The
remaining 235 patients were included in this study and matched with patients who had de
novo AML or MDS. Among those 235, 118 patients with AML (t-AML) and 75 patients
with MDS (t-MDS) had received prior chemotherapy and/or radiation therapy for breast
cancer; these patients were considered to have t-MN. The other 22 patients with AML and
20 patients with MD Shad received only surgery and/or hormonal therapy for their breast
cancer; these patients were considered to have a second MN and analyzed separately.

For each of the 235 patients with t-MN or second MN and with a history of breast cancer, 2
(when possible) control female patients with de novo MN who were matched for age (+3
years) at initial diagnosis of MN, date of MN diagnosis (£5 years), French-American-British
(FAB) classification (with M1, M2, and MO grouped together), and race were randomly
selected from the leukemia service database. Patients with de novo MN had not received any
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chemotherapy and/or radiation therapy and had no history of any antecedent hematologic
disorder.

All patients with t-AML received anti-MNtherapy. Among them, 79 patients received a
high-dose cytarabine (HDAC)-based induction regimen (=1g/m? per dose): HDAC only
(n=4), HDAC plus idarubicin (n=33), HDAC plus fludarabine (n=25), HDAC plus
daunorubicin (n=1), HDAC plus liposomal daunorubicin (n=5), or others (n=11). Thirty-two
received non—-HDAC-based or non—cytarabine—based; and 7 received biologic agents.
Among 75 patients with t-MDS, 30 did not receive treatment. The treatments of patients
with t-MDS varied according to risk status and age and consisted of chemotherapy (n=34) or
biologic agents (n=11; 7 with decitabine, 3 with azacitidine, and 1 with lenalidomide). A
complete response (CR) was defined based on the criteria established by the International
Working Group.1213 Cases of AML were grouped into three cytogenetic risk categories
(favorable, intermediate and unfavorable) according to the European Leukemia Net
criteria.14 All patients signed a consent form approved by the Institutional Review Board of
The University of Texas MD Anderson Cancer Center for collection of samples and
participation in the ongoing treatment.

Statistical analysis

Results

Descriptive statistics were calculated for all groups of patients. Overall survival (OS) time
for each patient was measured from the date of entry at MD anderson due to diagnosis of the
MN until the date of death and censored on the date of the last follow-up if alive; Kaplan-
Meier survival curves were used to estimate unadjusted survival times for groups.
Differences in continuous variables between groups were assessed by the Wilcoxon rank
sum test. Differences in categorical variables between groups were assessed by chi-square or
Fisher exact tests. The Cox proportional hazards model was used to evaluate the ability of
variables to predict OS time. Variables with potentially significant effect (P<0.05) in the
univariate analysis were included in the multivariate mode. All computations were carried
out in SAS version 9.3 and TIBCO Spotfire S+ version 8.2.

Clinical, cytogenetic, and molecular features in t-MN vs de novo MN

The median ages at diagnosis of t-AML and matched de novo AML were 63 years and 64
years, respectively (ranges, 30-81 years and 26-86 years, respectively; Table 1). Patients
with t-AML had significantly lower median baseline white blood cell counts (P=.03),
platelet counts (P =.01), and bone marrow blast percentages (P=.01) and significantly higher
hemoglobin levels (P=.03) than patients with de novo AML. The two groups did not differ
by the percentage of patients receiving HDAC-based regimens.

The median ages at diagnosis of t-MDS and de novo MDS were 64 years for both groups
(ranges, 46-87 years and 43-89 years, respectively; Table 2). T-MDS was associated with
slightly lower median baseline platelet counts (P=.006) than de novo MDS, but the two
groups had similar median baseline white blood cell counts, hemoglobin levels, and bone
marrow blast percentages.
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T-AML was associated with a higher frequency of abnormal karyotypes than de novo AML
(77.2% vs 50.0%; P<.01; Table 1). A similar trend was seen fort-MDS and de novo MDS
(85.1% vs 51.6%; P<.01; Table 2). T-AML and t-MDS exhibited significantly higher
frequencies of del(5q)/-5, del(7q)/-7, and/or complex cytogenetic abnormalities than de novo
AML (25.4% vs 8.9%, respectively; P<.01; Table 1) and de novo MDS (42.7% vs 16.4%,
respectively; P<.01; Table 2).

Fourteen patients with t-AML were tested for NPM1 mutations and all were negative,
whereas 45 patients with de novo AML were tested for NPM1 mutations and 14 were
positive (0% vs 31%; P=.03). Of the 10 patients with MDS (7 patients with t-MDS) tested
for NPM1 mutations, none had such mutations. There were no significant differences in
frequencies of Ras, FLT3-1TD, or FLT3-D835 mutations between t-AML and de novo AML
(P=.3,P=.05and P = 1.0, respectively) or between t-MDS and de novo MDS (data not
shown).

Clinical and cytogenetic features in second MN vs de novo MN

Outcomes

The 42 patients who had a history of breast cancer treated with surgery and/or hormonal
therapy and developed second MN (Table 3) did not differ significantly from patients with
de novo MN in median baseline white blood cell counts, platelet counts, hemoglobin levels,
and bone marrow blast percentages. The cytogenetic profiles in the two groups showed no
significantly difference in frequencies of abnormal karyotypes (P=.14) or the cytogenetic
abnormalities del(5q)/-5, del(7q)/-7, and/or complex karyotype (P=.37).

Of note, patients with t-MN and second MN differed significantly in age (P=.002), baseline
white blood cell counts (P=.02) and abnormal karyotypes (P=.003;).

CR rates were similar in patients with t-AML and those with de novo AML (52.5% vs
60.8%; P=.14; Table 1) and in patients with t-MDS and those with de novo MDS (21.7% vs
22.1%; P=.97; Table 2).

The median follow-up times for surviving patients with t-AML and de novo AML were 82
months and 105 months, respectively. There was no significant difference in median OS
times between patients with t-AML and those with de novo AML (8.7 months and 10.2
months, respectively, P=.17; Figure 1A; Table 1). The median follow-up times for surviving
patients with t-MDS and de novo MDS were 79 months and 78 months, respectively. The t-
MDS and de novo MDS groups also had similar median OS times (13.6 months and 18.9
months, respectively; P=.06) (Figures 1C-D; Table 2). The median OS time in patients with
second MN was similar to that in patients with de novo MN (P=.71; Table 3). Furthermore,
there were no significant differences in OS times between the t-AML and de novo AML
groups when patients treated with HDAC (P = .21) and non-HDAC regimens (P = .43) were
considered separately (data not shown). In addition, the t-AML and de novo AML groups
did not differ significantly in OS times when patients with adverse, intermediate, or
favorable cytogenetic risks were considered separately (P=.37, .79, and .91, respectively;
data not shown); 5-year OS rates were 5% versus 3% for the adverse cytogenetic risk group,
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15% versus 24% for the intermediate cytogenetic risk group, and 69% versus 56% for the
favorable cytogenetic risk group (data not shown). Of note, the cytogenetic risk groups were
predictive of OS time (P<.001; Figure 2A) in patients with t-AML. International Prognostic
Scoring System (IPSS) scores were predictive of OS time in patients with t-MDS (P<.001;
Figure 2B).

Multivariate analysis

To identify potential prognostic factors for OS times in AML and MDS, we used Cox
proportional hazards models that included age, baseline white blood cell count, race, platelet
count, hemoglobin level, bone marrow blast percentage, MN type (de novo vs. t-MN),
treatment type for the MN, performance status, cytogenetic (diploid Vs. other), cytogenetic
risk (for AML), and IPSS score (for MDS). Variables with potentially significant effect
(P<0.05) in the univariate analysis were included in the final multivariate mode. Age, white
blood cell count, performance status, cytogenetic risk, and treatment type were independent
prognostic factors for OS in patients with AML, and performance status and abnormal
cytogenetic karyotype were independent prognostic factors for OS in patients with MDS
(Table 4).

Discussion

In the present study, we compared the presenting characteristics and outcomes of patients
with t-AML (n=118) or t-MDS (n=75) with those of matched de novo AML or MDS cases.
We clearly demonstrated that CR rates and median OS times are similar inpatients with t-
MN and patients with de novo MN. To the best of our knowledge, this is the first time to
date to prove that t-AML/t-MDS is not an independent poor prognostic factor by comparing
a large series of patients with t-MN after the same primary breast cancer with those of
matched patients with de novo MN.

The median OS time of 8.7 months that we found in t-AML patients is in accordance with a
University of Chicago study group’s finding of an OS time of 8.0 months in patients with t-
AML and different primary cancers and the OS time of 10.2 months that we found inpatients
with de novo AML is consistent with the OS time of <1 year in elderly patients with AML
who received standard treatment. 1

Our finding that t-MN is not independent poor prognostic factor agrees with observations by
Ostgard et al,% who reported that in a study of a population-based cohort of 157 consecutive
patients with secondary AML (including 37 patients with t-AML); and with a more recent
study by Nardi et all® of 181 patients with t-AML; both studies found that the presence of
secondary AML lost prognostic significance after correction for age, cytogenetic
abnormalities, and performance status. Those authors concluded that the impact of
secondary AML on survival is very limited.8 Our finding is also in agreement with a report
of 121 patients with t-AML with different primary cancers versus 1,511 patents with de
novo AML by the German AML Cooperative Group. They found that unfavorable
cytogenetics were more frequent in t-AML (46.2% vs 20.4%) and that median OS time was
shorter in t-AML (10 vs 15 months; P<.001).” In that report, the median survival times of
patients with t-AML ranged from 26.7 months for favorable karyotypes to 5.6 months for
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unfavorable karyotypes. The authors concluded that the presence of t-AML does not
independently confer a poorer prognosis than that of de novo AML; the apparently poorer
prognosis is simply due to t-AML’s commonly unfavorable karyotype. In fact, they
observed no statistically significant differences in OS times for t-AML versus de novo AML
within the unfavorable risk group (P=.06) and within the intermediate risk group (P=.31),
although they had initially thought that t-AML is a poor prognostic factor for 0S.2 Others
have reported that therapy-related acute promyelocytic leukemia before and after the
introduction of all-trans retinoic acid and t-AML with inv(16) or t(8;21) have biologic and
clinical outcomes similar to those of their de novo counterparts.1”-19 Likewise, our study
found that OS times were similar fort-AML and de novo AML patients within the favorable,
intermediate, and adverse cytogenetic risk groups and when the analyses were stratified by
treatment type (HDAC Vs. non-HDAC). Our results contrast those of a report from the
Medical Research Council trials1®20 in which it was observed that patients with t-AML had
worse outcomes than patients with de novo AML (P = .04); however, that study had younger
patients than ours did. Of note, t-AML is significantly associated with higher frequency of
abnormal karyotypes or del(5q)/-5, del(7q)/-7 and/or complex cytogenetic abnormalities, but
has the same OS time compared to de novo AML, this could be due to t-AML is associated
with lower lever of baseline WBC which is predictive for OS time.

As other studies have reported, we confirmed a significantly higher incidence of del(5q)/-5,
del(7qg)/-7, and/or complex karyotypes in patients with t-MN than in those with de novo
MN.9:10.21-23 |y our study, we clearly demonstrated that cytogenetic profile in patients with
second MN who had a history of breast cancer treated with surgery and/or hormonal therapy
had cytogenetic profiles similar to those of patients with de novo MN, suggesting that
patients with a history of breast cancer without receiving chemotherapy and/or radiation
therapy may not have a higher risk of genetic susceptibility to developing a second cancer
than healthy people do. Our findings are somewhat in line with those of a study of 34
patients with MN as second cancerl® and with a recent study of 77 patients with MN as
second cancer, which found no significant difference in the incidence of high-risk
cytogenetics between the patients with AML as a second cancer and the patients with de
novo AML (P=.06).24 Our results disagree with those of a study of 38 patients with second
MN who had received surgery only for a prior primary cancer; their cytogenetic profiles
were similar to those of patients with t-MN who had received chemotherapy and/or radiation
therapy for prior primary cancer.11

It has been long suspected that some of t-MN may be part of the nature history of the
primary cancer, treated or untreated, which has been unmasked by early diagnosis and the
development of more effective cancer treatment and prolonged survival. Some evidence
suggests that genetic factors contribute to t-MN risk after primary cancer treatment.
Specifically, variants in drug-metabolizing genes, DNA repair genes, and genes that regulate
hematopoietic development are associated with increased t-MN susceptibility.25-27
Cytotoxic therapy is a potent surrogate for the environmental exposures that drive
sporadically occurring cancers. Our findings of a similar incidence of adverse-risk
cytogenetics in second MN and de novo MN (Table 3) indicate that a history of previous
breast cancer in itself does not necessarily carry a cytogenetic risk of subsequent MN, and a
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higher incidence of adverse-risk cytogenetics in t-MN (but not in second MN) than in de
novo MN (Table 1 and 2) indicate that chemotherapy and/or radiation therapy play a major
role in the development of t-MN,1:28-30 although recent report that that radiation did not
increase risk of subsequent MDS.3! These findings are supported by a recent population-
based study that found stage Il breast cancer is associated with a significantly higher risk of
subsequent diagnosis of AML than stage | breast cancer, suggesting that AML may be a
sequela of treatment.32

Our data confirmed others’ reports that, as in de novo MN, cytogenetic risk is an important
prognostic factor for OS among patients with t-AML (P<.001; Figure 2A).27 Similarly,
IPSS scores are significant prognostic factors in patients with t-MDS (P<.001; Figure 2B). A
recent study reported that patients with t-MN after radiation therapy alone had a statistically
significant survival benefit and a lower incidence of high-risk cytogenetics than patients
who had received chemotherapy or radiation plus chemotherapy.8 In contrast, our study
found no significant difference in OS times (P =.43) and frequencies of high-risk
cytogenetics (68.4% vs 50.5%; P = .36) between patients with t-MN arising after radiation
therapy (n=19) and patients with t-MN arising after chemotherapy or radiation plus
chemotherapy (n=118; data not shown); these results confirmed an earlier finding that t-MN
secondary to radiation therapy has similar cytogenetic characteristics and clinical outcomes
to those of t-MN arising after chemotherapy or radiation plus chemotherapy.%10

In summary, although differences in some characteristics between t-MN and de novo MN
suggest differences in etiology, t-MN and de novo MN have similarity when they are
matched for cytogenetics and age. Because t-MN and de novo MN are biologically similar,
the study of t-MN may provide further insight into the pathogenesis of de novo disease and
why some cancer patients develop leukemia whereas most patients treated with the same
agents do not. MN as a second cancer in patients with a history of breast cancer and de novo
MN has very similar clinical features, cytogenetics, and clinical outcomes
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(A) Overall survival and (B) relapse-free survival in patients with therapy-related acute
myeloid leukemia and matched patients with de novo acute myeloid leukemia. (C) Overall
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survival and (D) relapse-free survival in patients with therapy-related-myelodysplastic
syndrome and matched patients with de novo myelodysplastic syndrome.
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(A) Overall survival in patients with therapy-related and matched de novo acute myeloid
leukemia by cytogenetic risk group. (B) Overall survival in patients with therapy-related and
matched de novo myelodysplastic syndrome by cytogenetic risk group.
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Comparison of presenting features, initial treatment type, and outcomes between patients with t-AML and de

novo AML
Characteristic t-AML (n=118) Denovo AML P value
(n=237)
Age, years

Median (range) 63.3 (29.5, 81) 63.6 (25.6, 86.1) 79
WBC, x 109/L

Median (range) 5 (0.4, 205) 9.5 (0.4, 341.5) .03
Platelet, x 109/L

Median (range) 43.5 (3, 378) 55 (3, 658) .01
HGB, g/dL

Median (range) 8.8(3.8,12.1) 8.2 (2.8, 14.1) 03
BM blasts (%)

Median (range) 42 (0, 96) 52 (0, 98) .01
Race, white 98(83.1%) 206(86.9%) 33
FAB classification*

MO, M1, M2 41(41.4%) 110(55.3%) 03

M3 8(8.1%) 11(5.5%)

M4 18(18.2%) 37(18.6%)

M5, M5a, M5b 10(10.1%) 22(11.1%)

RAEB-T 22(22.2%) 19(9.5%)

Unknown 19 38
Performance status” 53

0-1 85(72%) 163(68.8%)

>1 33(28%) 74(31.2%)

Cytogenetic risk <.01

Favorable 13(11.4%) 21(9.6%)

Intermediate 40(35.1%) 137(62.8%)

Poor 61(53.5%) 60(27.5%)

Unknown 4 19
Abnormal karyotype 88(77.2%) 109(50.0%) <.01
Del(5q)/-5, del(7q)/-7, and/or complex karyotype  30(25.4%) 21(8.9%) <.01
11g23 abnormalities 20 8 <.01
11023 rearrangements 9 2 .01
Initial treatment regimens .58

HDAC 79(66.9%) 149(62.9%)

Non-HDAC 32(27.1%) 67(28.3%)

Non-Ara-c 7(5.9%) 21(8.9%)

Complete remission 62 (52.5%) 144 (60.8%) 14
Median OS (rane), months 8.7 (6.7,13.4) 10.2 (7.9, 12.9) 17

5-year OS rate (range)

15% (10%, 23%)
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Characteristic t-AML (n=118) Denovo AML P value
(n=237)

Median RFS (range), months 12.4 (8.7, 56.7) 14.4(11.5,204) .89

5-year RFS rate(range) 30% (20%, 50%) 30% (23%, 39%)

AML, acute myeloid leukemia; WBC white blood cell; HGB, hemoglobin; BM, bone marrow.; FAB, French-American-British Classification; OS,
overall survival; RFS, relapse free survival; HDAC, high dose a ra-C based regimen; RAEB-T, refractory anemia with excess blasts in
transformation.

*
Eastern Cooperative Oncology Group;

Leuk Lymphoma. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Chenetal.

Table 2

Page 15

Comparison of presenting features, initial treatment type, and outcomes between patients with t-MDS and de

novo MDS
Characteristic t-MDS (n=75) Denovo MDS P value
(n=134)
Age, years

Median (range) 64 (45.6, 87.3) 63.5 (43, 89) 48
WBC, x 109/L

Median (range) 2.9(0.3,57.6) 3.4(0.4,72.9) 43
Platelet, x 109/L

Median (range) 57 (6, 628) 84 (3, 660) .006
HGB, g/dL

Median (range) 9.9(6.2,13.1) 9.7 (3.2,13.5) .38
BM blasts (%)

Median (range) 6 (0, 19) 7(0,19) .26
Race, white 74(98.7%) 132(98.5%) 1.0
WHO classification .79

5¢- 0(0%) 3(2.2%)

RA 14(18.7%) 24(17.9%)

RARS 5(6.7%) 8 (6.0%))

RAEB 48 (64.0%) 90 (67.2)

CMML 4(5.3%) 6(4.5%)

MDS-U 2(2.7%) 1(0.7%)

RCMD 2(2.7%) 2(1.5%)

Performance status” 78

0-1 67(89.3%) 118(88.1%)

>1 8(10.7%) 16(11.9%)

IPSS 15

Low-risk (0) 7(9.7%) 25(18.7%)

Interl (0.5-1) 15(20.8%) 37(27.6%)

Inter2 (1.5-2) 39(54.29%) 58(43.3%)

High-risk (2.5-3) 11(15.3%) 14(10.4%)

Unknown 3 0
Abnormal karyotype 57(85.1% out of 67)  66(51.6% out of 128) <.01
Del(5q)/-5, del(7q)/-7, and/or complex karyotype  32(42.7%) 22(16.4%) <.01
Initial treatment regimen .09

Chemotherapy 34 (45.3%) 50 (37.3%)

Biologic agents 11 (14.7%) 11 (8.2%)

No treatment 30 (40%) 73 (54.5%)

Complete remission 10 (21.7% out of 46) 15 (22.1% outof 68) .97
Median OS time (range), months 13.6 (9.38, 20.6) 18.9 (15.48, 27.1) .06

5-year OS rate (range)

8% (3%, 19%)

19% (13%, 28%)
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t-MDS, therapy-related myelodysplastic syndrome; WBC white blood cell; HGB, hemoglobin; BM, bone marrow; WHO, World Health
Organization.; OS, overall survival; IPSS, International prognostic score system; RA, refractory anemia; RARS, refractory anemia with ringed
sideroblsts, RAEB, refractory anemia with excess blasts; CMML, chronic myelomonocytis leukaemia; MDS-U, myelodysplastic syndrome-
unclassified; RCMD. Refractory cytopenia with multilineage dysplasia.

*
Eastern Cooperative Oncology Group
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Comparison of cytogenetic abnormalities and outcomes between patients with second MN after breast cancer
(surgery/hormonal therapy alone) and matched de novo MN

Characteristic Second MN (n=42) DenovoMN (n=82) Pvalue
Age, years

Median (range) 70.4 (39.5, 82.7) 69.8 (39, 81.5) .78
WBC, x 109/L

Median (range) 49(1.2,161.0) 6.0 (0.5, 233.0) 43
Platelet, x 10%/L

Median (range) 60 (8, 398) 60 (4, 606) 41
HGB, g/dL

Median (range) 9.1 (5.0, 13.3) 8.9 (4.0, 15.4) .82
BM blasts (%)

Median (range) 10 (0, 93) 17 (0, 97) .66
Performance status”

0-1 31(73.8%) 62(75.6%) 83

>1 11(26.2%) 20(24.4%)
Abnormal karyotype 21(55.3% out of 38)  31(40.8% out of 76) 14
Del(5q)/-5, del(7q)/-7, and/or complex karyotype  7(16.7%) 9(11%) 37
Complete remission 15(35.7%) 27(32.9%) .76
Median OS time (range), months 15.6 (10.0, 32.5) 14.7(9.1,17.3) 71

5-year OS rate (range)

18% (9%, 35%)

18% (11%, 30%)

MN, myeloid neoplasm; WBC, white blood cell; HGB, hemoglobin; BM, bone marrow.; OS, overall survival.

*

Eastern Cooperative Oncology Group
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Table 4
Multivariate analysis for overall survival time
OStime

MN Variable HR  95% CI P value

AML  De novo AML vs t-AML 0.85 0.64-1.12 .25
Age 112 1.01-1.03 .003
Log WBC 111 1.01-1.22 .03
BM blast percentage 1.25 0.68-2.27 .47
PS (>1vs <1) 140 1.04-1.87 .02
Cytogenetics (favorable vs poor) 0.34 0.18-0.65 .001
Cytogenetics (intermediate vs poor) 0.64 0.49-0.85 .002
HDAC vs non-HDAC 153 1.10-214 .01
Biologic agents vs non-HDAC 118 0.71-199 .52

MDS  Hemoglobin 094 0.84-1.05 .28
Log platelet 0.92 0.79-1.07 .29
BM blast percentage 1.04 0.99-1.08 .10
PS* (>1 vs <1) 208 126-344 <.01
Cytogenetics (diploid vs others) 201 1.29-314 <.01
IPSS (interl vs low) 127 0.71-229 .42
IPSS (inter2 vs low) 176 0.88-352 .11
IPSS (inter3 vs low 198 0.72-5.43 .18

Page 18

t-AML, therapy-related acute myeloid leukemia; Cl, confidence interval; HR, hazard ratio; WBC, white blood cell; BM, bone marrow; OS, overall

survival; IPSS, International prognostic score system; and inter, intermediate.; HDAC, high-dose ara-C based regimens.

*
Eastern Cooperative Oncology Group
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