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1. Introduction

Among patients with acute myeloid leukemia (AML), treatment regimens and outcomes
may differ among younger and older adults. Although there is no clear dividing line when
considering age in AML, in most studies, "older adults" was defined as over age 60.The
management of older patients with AML is a difficult challenge [1]. Older adults are more
likely to have comorbidities that can limit treatment options; the disease tends to be more
aggressive biologically; and outcomes are worse than in younger patients.
Decisions regarding the optimal treatment of acute myelogenous leukemia in the elderly
patient requires the consideration of multiple factors. Population-based studies have
demonstrated that, for all age groups, aggressive therapy results in improved survival and
quality of life when compared with palliative care. The optimal induction and post
remission regimen for older patients has yet to be determined. Furthermore, not all patients
are candidates for such therapy. Consideration of patient and disease-related factors can
help to determine the appropriateness of intensive therapy in a given patient. For those
patients for whom aggressive induction therapy does not seem to be in their best interest,
novel agents are being investigated that will hopefully address the issues of induction death
and early relapse associated with these patient populations. This topic review will discuss
the treatment of older adults with AML.
Most question that must be answer.
1. How Is Acute Myeloid Leukemia in the Elderly Different?
2. What Is the Standard Therapy for the Older Patient With AML?
3. Who Should Not Receive Intensive Therapy?
4. What Treatment Options Are Available for Patients Who Are Not Candidates for
Intensive Induction Therapy?
Acute myeloid leukemia (AML) presents at all ages, but is mainly a disease of the elderly,
with a median age of 69 years in the white US population[93]. In the Swedish Acute
Leukemia Registry, 68% of patients diagnosed with AML since 1973 were over age 60 years;
between 1997 and 2005, 75% was aged 60 years or more[94]. Prognosis worsens every
decade beginning at age 30 to 40 [93,95]. A report by the German Acute Myeloid Leukemia
Cooperative Group looked at patients 16 to 85 years of age enrolled in two consecutive trials
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in 1992 and 1999 with no upper age limit who had AML[96]. In a multivariate analysis of
prognostic factors, age > 60 years was a statistically significant poor prognostic factor for
complete remission (CR), overall survival (OS), remission duration, and relapse-free
survival (RFS). Population-based studies have reported 3- and 5-year survival rates of only
9% to 10% and 3% to 8%, respectively, in patients over age 60, compared with 5-year
survival rates of up to 50% for younger patients[94,96,97]. Poorer outcome has traditionally
been considered to be the result of less intensive therapy in this population, concurrent
comorbidities, a higher likelihood of underlying hematopoietic disorders, and biologically
poor risk disease. Moreover, because of the perception that older adults are less likely to do
well with standard therapy, clinicians are less likely to treat these patients aggressively or
refer them to centers that do so. As such, lower levels of aggressive treatment may
compound underlying prognostic differences associated with patient factors and disease
biology.

2. Pretreatment evaluation

General — The assessment of an older adult with AML includes those studies used for the
pretreatment evaluation of younger adults with AML in addition to more specific
investigations of physical functioning, nutrition, and comorbid conditions. Testing specific
for older adults is presented in the following sections. The detailed pretreatment evaluation
of all patients with AML is presented separately, as is an overview of the comprehensive
geriatric assessment of cancer patients.

Physical functioning — The patient's performance status and ability to perform activities of
daily living are measures of physical function that can help to predict the ability to
withstand rigorous chemotherapy regimens.

Performance status — Several studies have supported the use of the Eastern Cooperative
Oncology Group (ECOG) and Karnofsky performance status as measures of physical
functioning and prognosis in patients with AML (table-1)

A retrospective study of data from five Southwestern Oncology Group (SWOG) trials that
included 968 patients with AML found that the mortality rate within 30 days of initiation of
induction therapy is dependent upon both the patient's age and ECOG performance status
(PS) at diagnosis.

Thirty-day mortality rates were 2 to 3 percent for patients under the age of 55 years
regardless of the PS.For patients over age 55 years, mortality rates ranged from 5 to 18
percent for patients with a PS of zero or 1. Patients 55 to 65 years old with a PS of 2 had a
similar mortality rate (18 percent).Patients over age 55 years with a PS of 3 and those over
age 65 with a PS of 2 or 3 had much higher mortality rates that ranged from 29 to 82
percent. The proportion of patients with poorer performance status increased with age. PS of
2 or 3 was observed in 15, 24, 26, and 32 percent in those under age 56, 56 to 65, 66 to 75, and
>75 years of age, respectively.

Activities of daily living — Geriatricians commonly measure functional status by evaluating
basic activities of daily living (ADLs) and instrumental activities of daily living (IADLs).
ADLs are the skills that are necessary for basic living, and include feeding, grooming,
transferring, and toileting. IADLs are required to live independently in the community and
include activities such as shopping, managing finances, housekeeping, preparing meals, and
taking medications. Assessment of ADLs and IADLs may add to the functional status
obtained from the ECOG or Karnofsky performance status.
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Karnofsky performance scale

Rating Definition

100 percent Mo evidence of disease

20 percent Maormal activity with minor signs of disease

80 percent Mormal activity with effort; signs of disease

70 percent Cannot do normal activity but cares for self

&0 percent Requires occasional assistance

50 percent Requires considerable assistance; frequent medical care
40 percent Dizabled, requires special care

30 percent Severely disabled; hospitalization may be indicated

20 percent Wery sick; hospitalization necessary for supportive treatment
10 percent Maribund

0 percent Death

Table 1. Karnofsky performance status scale

Comorbid conditions — Comorbid conditions are poor prognostic factors in older patients
with AML [8-10]. Patients with age-related chronic cardiac, pulmonary, hepatic or renal
disorders or diabetes suffer greater acute toxicity from chemotherapy.

Older patients may also have decreased bone marrow regenerative capacity, even after
successful leukemia cytoreduction. Inability to tolerate long periods of pancytopenia and
malnutrition or the nephrotoxicity of drugs such as aminoglycosides or amphotericin
remains a major barrier to successful treatment.

Frequently used measures of comorbidity include a modified Charlson comorbidity index
(CCI) and the hematopoietic cell transplantation-specific comorbidity index (HCT-CI),
neither of which was originally designed for older adults with AML.

Other comorbidity scores have incorporated information on infections prior to treatment
and antecedent hematologic disorders. Assessment of other patient-related variables (eg,
advanced age, performance status, organ function, karyotype, leukocytosis, CD34
expression) with or without a modified comorbidity index may be helpful for predicting
such outcomes as attainment of complete remission, early mortality, and overall survival
[34,11,12].

Charlson comorbidity index — The original Charlson comorbidity index (CCI) was devised
as a measure of comorbidities in older adults. A revised version has been developed for use
in older adults with AML with mixed results. (table 2).

A retrospective study evaluated the use of this modified CCI in 133 patients age 70 or older
who received induction chemotherapy for AML [11]. CCI scores of zero, 1, and more than 1
were seen in 68, 13, and 19 percent of patients, respectively. When compared with those
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with a CCI score of 1 or less, patients with a CCI score greater than 1 had a significantly
lower rate of obtaining a complete response (35 versus 63 percent) and had a nonsignificant
trend towards higher eight-week mortality rates (30 versus 19 percent) and lower two-year
overall survival (24 versus 30 percent).

Modified charlson comorbidity index

CGomorbid condition Paint
Myncardial infarction 1
Heart failure 1
Cerebrovascular disease 1
Ulcer 1
Hepatic disease (mild) 1
Diabetes {mild or maderate) 1
Pulmonary disease (moderate or severe) 1
Connective tissue disease 1
Diabetes (severe with end-organ damage) 2
Renal disease (moderate or severe) 2
Solid tumor {without metastases) 2
Hepatic disease (moderate or severs) 3
Solid tumor (with metastases) 3
Total score

Etienne, 4, Esterni, & C L A, et al. G is an predictor of complete remission in elderly patients receiving induction chemotherapy for acute myeloid leukermia.
Cancer 2007; 109:1376. Copyright © 2007 American Cancer Society. This materiait is reproduced with permission of Wiley-Liss, inc., a subsidiary of John Wiley & Sons, Inc.

Table 2. Charlson comorbidity index (CCI)

HCT comorbidity index — The hematopoietic cell transplantation specific comorbidity
index (HCT-CI) was designed to predict outcomes in patients undergoing hematopoietic cell
transplantation (HCT) (table 3). It has had mixed results in predicting outcome in older
adults with AML.

Comparison of Charlson and HCTCI scoring systems

ccr Herel
Comorbidity score €CI definition score HCTCI-definition
Mild pulmonary 1 Durspnea on mederate activicy (or with sttacks, g asthma) | 0 Dyspnea on moderate activity or Dlee or FEV, 90-80 percent
Maderate pulmonary | 1 Dyspnea on slight activity 2 Dyspnea an slight activity or GLea or FEV, 765 <80 percent
Severs pulmonary 1 Dyspnea at rest or raquies onygen 3 Dyspnea at rest or requires suyaen or DLew ar FEV, 565 percent
card s HF (symptomatic snd requiring tx) | CAD [ane armore vessel-coronary artery stenosis requiting medical treatment, stent, or bypass graftl, HF, ML or
wr EF <50 percent
Mild hepatic 1 Chranic hepatitis or cirthasis 1 Chranic hepatitiz or bilirubin *ULN-1.5 & LN, or AST/ALT *ULN-2.5 x LLN
Moderstefsevere
b E] Cirthosis with portal hyparcension = blesding varices 3 Cirrhosis or fibrasis or bilirubin >1,5 % ULM, or AST/ALT »2,3 # ULN
=patic
Serum creatinine *265.2 prold, renal dialysis, or ranal
Moderste/sevare renal |2 . 2 Serum creatinine >178.& umol/l, renal dialysis, or renal wransplant
ranzplan
Prior salid tumaur 2 Initially treatad in the lsst 5 years 3 Trasted at any time point in the patiant's past history, excluding non-melanama skin cancer
Metastatic cancer 3 Metastatic cancer
Psychiatric i i
. /A 2 1 Depression/aniiety requiring psychiatic cansult or reatment
disturbance
Infection* A A 1 Requiring continuation of anti-microbial treatment after day 0
Ohesity*® A A 1 Patients with  body rass indes >35 kg/m?
GGI: Gharlzon inde; HGTGL: cell indes; FEV 1 farced eupirstary volume in ane seconds DLeor lung diffusion capacity of catban monowides HFy heart failure; MI; myocardial

infarction; CAD: coronary artery disease: EF: ejection fraction; UILN: upper limit of narmal; AST/ALT: aspartate transaminase/alanine transaminase.
* Added and validated HCTCT scored conditions,

Peproduced with permission fom: Giles, F, Borthakur, G, Revand, £, ¢t of. The haematoperatic cell trensplentation comarbidicy index score is preictive of ealy death and survived in patients over 60 years of 2ge receiving induction therapy for
scute myeloid leukaamiz. 8 3 Hasmatal 2007, 136,624, Copyright © 2007 Blectwell Fublishing itd.

Table 3. Hematopoietic cell transplantation specific comorbidity index

A retrospective study of 177 patients over 60 years of age receiving induction chemotherapy
for AML reported HCT-CI scores of zero, 1 to 2, and greater than 2 in 22, 30, and 48 percent
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of patients, respectively [14]. Corresponding early death rates were 3, 11, and 29 percent,
respectively. The same groups had median overall survival times of 45, 31, and 19 weeks,
respectively.A second retrospective study evaluated the use of the HCT-CI in 92 patients age
80 or above with newly diagnosed AML offered induction chemotherapy [13]. Intensive
therapy was given to 64 percent while the remainder elected supportive care. HCT-CI scores
of zero to 1, 2 to 3, and 4 or greater were seen in 20, 35, and 45 percent, respectively. Patients
with a HCT-CI score greater than 4 had a similar median survival when compared to those
with a HCT-CI score of zero or 1 whether they received supportive care (1.9 versus 1.4
months) or intensive chemotherapy (3.5 versus 4.2 months).

Family discussions — A discussion with the patient and family members should include a
review of the following

Prognostic information allowing them to make informed decisions on the type of treatment
to be pursued [12]. Regardless of treatment choice, patients and their family members often
report not being offered alternative treatment options and tend to overestimate the chance
of cure [15]. Written consent forms required for clinical trials may serve an educational role,
even for those who do not desire to enter into a formal study. Who has durable power of
attorney for health issues if the patient becomes unable to make decisions? Does the patient
have an updated will? Do other members of the family know where this information is
kept? Will the family have access to adequate funds while the patient is hospitalized?A
discussion concerning "code" status and the possibility that the patient might need to be
transferred to an intensive care unit, with its attendant morbidity and mortality [16]. This
should include issues related to "do not resuscitate" and "do not intubate" orders, such that
the patient and family can make properly informed decisions on these matters. (See "Ethics
in the intensive care unit: Informed consent; withholding and withdrawal of life support;
and requests for futile therapies".)The effect on the patient's employment. Most patients will
not be able to return to even part-time work until the completion of induction and
consolidation chemotherapy.

3. Outcomes in older compared to younger patients

Overview — Overall survival rates for AML decrease as age increases (figure 1). Most series of
older patients with newly diagnosed AML have noted CR rates between 40 and 60 percent
[24,5,8,12,17-21]. While suitably selected older patients given aggressive induction therapy
may achieve CR at a rate approximating that of younger patients [12], others may spend a
significant proportion of their remaining life in a hospital setting receiving treatment.

Older age, defined in most studies as over age 55, 60, or 65, is an independent poor
prognostic factor in AML. Such patients have, in comparison with younger patients.

Poorer performance status Higher incidence of multidrug resistance Lower percentage of
favorable cytogenetics Higher percentage of unfavorable cytogenetics Higher treatment-
related morbidity and mortality Higher incidence of treatment-resistant disease Lower
complete remission rates, shorter remission durations, and shorter median overall survival
Fewer opportunities for allogeneic hematopoietic cell transplantation.

An analysis of Medicare claims for 2657 older patients with AML diagnosed between 1991
and 1996 underscored the grim prognosis for AML in the older patient.

Median survival for all patients was two months, with a two-year overall survival of 6
percent. For patients 285 years of age, median survival was only one month.Only 30 percent
of patients received chemotherapy; when compared with those not receiving chemotherapy,
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they tended to be younger (average age 73 versus 78 years) and live longer (median survival
seven versus one month).Of those older patients dying from AML during the follow-up
period of the study (94 percent of the sample), 31 percent of their remaining days had been

spent in an inpatient facility.
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Fig. 1. Overall survival rates for AML decrease as age increases.

The outcomes might be better if more patients were offered induction chemotherapy. A
retrospective analysis of 2767 patients with non-APL AML from the Swedish acute leukemia
registry reported that early death rates (ie, death within 30 days of diagnosis) were
considerably lower in patients receiving intensive induction chemotherapy when compared
with those who received palliative therapy, even when stratified for performance status,
however it remains possible that patients with a better prognosis were more likely to be
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offered induction chemotherapy [4]. The difference between 30-day mortality rates for the
two groups ranged from 16 to 35 percent. Patients who had de novo AML, were "fit" for
intensive chemotherapy, had an ECOG performance status of zero to 2, and were age 16 to
55, 56 to 65, 66 to 75, and 76 to 89 had median overall survival times of 7 years, 18 months,
14 months, and 6 months, respectively.

Prognostic factors — A number of risk factors have been identified which occur more
frequently in the older patient and appear to contribute to the worse outcome. The major
independent prognostic factors in older adults with AML are Age Cytogenetics Performance
status Secondary leukemia White blood cell count at diagnosis Multidrug resistance-1 (P-
glycoprotein) expression.

The cytogenetic abnormalities most often associated with treatment failure in young
patients with AML (eg, abnormalities of chromosomes 5 or 7 or complex karyotypes) are
considerably more common in older patients, occurring in 32 to 57 percent of patients in two
series [25,27-30]. Conversely, all of the "favorable" cytogenetic abnormalities, such as t(8;21),
t(15;,17), or inv(16), are more common in younger subjects and are responsible in part for
their better disease-free survival, Figure 2.
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This figure illustrates overall survival in adult subjects with acute myeloid leukemia (AML), according to the folowing cytogenetic risk

categories: Favaorable risk (median survival 7.6 years): t(8;21); inw(16) or t{16;16); del(9q). Intermediate risk (median survival 1.3 years):

normal karyotype; -¥; del(5q); loss of 7q; ©(9;11); +11; del{11q); abn{12p); +13; del(20q); +21. Adverse risk (median survival 0.5

years): complex karyotype (23 abnormalities); inv(3) or t{3;3); 1(6;9); t(6;11); -7; +8 (sole abnormality); +8 with one other abnormality
/70_;her than t(8;21), t{9;11), inw(16), or t{16;16); t(11;19)(q23;p13.1).

Fig. 2. Overall survival in aml according to the cytogenetic study.

4. Overview of treatment

Goals — The goal of remission induction chemotherapy is the rapid restoration of normal
bone marrow function and attainment of complete remission.

Induction therapy aims to reduce the total body leukemia cell population from
approximately 10 12to below the cytologically detectable level of about 10 9 cells. It is
generally assumed, however, that a substantial burden of leukemia cells persists undetected
(ie, minimal residual disease), leading to relapse within a few weeks or months if no further
therapy were administered.
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Postinduction or "remission consolidation" therapy usually comprises one or more courses
of chemotherapy or hematopoietic cell transplantation (HCT). It is designed to eradicate
residual leukemia, allowing the possibility of cure. Rates of relapse and death are quite low
after three to four years in remission, and most such patients are long-term disease-free
survivors.

Decision to treat — After the diagnosis of AML has been established, the physician and staff
must present the goals of therapy, as well as the side effects of treatment, to the patient and
family. For almost all patients, this discussion can emphasize the potential benefits of
intensive treatment with regard to both the short and long term outcome. Remission
induction, even if short-lived, is an appropriate goal for most patients with AML.

Patients who achieve a remission have an improved quality of life compared with those
patients who receive palliative therapy likely because they require fewer hospitalizations,
transfusions, and antibiotics [4].Attainment of CR following intensive chemotherapy is
required in order to assure meaningful prolongation of life.

Occasionally, intensive treatment with the intent to achieve CR may be less advisable
because of advanced patient age, debility, presence of significant co-existing medical
problems, and/or prior chemotherapy. Patients unlikely to survive treatment can be
identified by their poor performance status using the Karnofsky or ECOG (Zubrod)
performance.

In addition, there are a few patients with "acute leukemia" by the usual quantitative criteria
of >20 percent bone marrow blast cells whose disease has a much more smoldering course.
These patients suffer from bone marrow failure and pancytopenia more than
hyperleukocytosis. Their survival may be equally long and their quality of life better, using
transfusion support and antibiotics rather than intensive chemotherapy. This may be
particularly true for the "hypoplastic/hypocellular" variant of AML. Supportive care may
also be beneficial in acutely infected patients with advanced myelodysplastic syndromes.
Occasionally, the clinical picture mimics AML, but resolves following treatment of the
infection.

For otherwise healthy (ECOG performance status of two or less and few comorbidities)
older adults with newly diagnosed AML, we suggest remission induction treatment, ideally
on a clinical trial. For older patients with indolent AML, severe comorbidity, or high risk
disease, we suggest the use of supportive care rather than standard induction
chemotherapy.

It is frequently appropriate and necessary to repeat this discussion and counseling later
during the patient's course, as a diagnosis of acute leukemia often leaves the patient and
family unable to cope with the longer term consequences of this diagnosis until the patient
has successfully passed through the initial weeks of chemotherapy and recovery.
INDUCTION — The best treatment strategy for older patients with AML remains
controversial . Among the treatment options that have been evaluated are various forms of
intensive or less-intensive chemotherapy, the administration of colony-stimulating factors to
enhance neutrophil recovery, supportive therapy, low-dose cytarabine, high- or
intermediate-dose cytarabine-based consolidation therapy, prolonged consolidation
therapy, and maintenance treatment with interferon. Most of these studies have been
disappointing.

Intensive chemotherapy — The best induction chemotherapy for older patients with AML
remains to be identified . Intensive chemotherapy may be appropriate for selected patients
with low or intermediate risk disease in whom the complete remission (CR) rate can be as
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high as 70 to 80 percent . With this approach, median survival is approximately eight
months, but 9 to 12 percent of patients will be alive at five years. Although pilot studies
have used more intensive initial chemotherapy, a reasonable standard regimen for many
older patients who are medically fit is seven days of continuous infusion cytarabine (ara-C,
100 mg/m?2 per day) plus three days of daunorubicin (60 or 90 mg/m?2 per day).
Randomized trials have investigated various modifications of cytarabine plus an
anthracycline for the treatment of older adults with AML. In general, the choice of
anthracycline (eg, daunorubicin, mitoxantrone, or idarubicin) does not appear to affect
overall outcome. However, higher doses of anthracyclines may result in superior rates of
complete remission (CR) without an apparent increase in toxicity.

For most older adults with favorable or intermediate risk AML and an ECOG performance
status of two or less and few comorbidities, we suggest remission induction treatment with
a combination of an anthracycline such as daunorubicin for three days and "standard" dose
cytarabine for seven days rather than other chemotherapy regimens or supportive care
alone. When induction treatment is chosen, it should be applied at sufficient dose intensity
to provide the best chance of success. Further details on the administration of this regimen
are presented separately as are recommendations for evaluation after completion of
induction therapy.

Use of growth factors — Several groups have evaluated the effects of colony-stimulating
factors (eg, GM-CSF, G-CSF, and glycosylated G-CSF) as an adjunct to intensive
chemotherapy with largely disappointing results. The rationale for this approach is that
older patients are particularly susceptible to infection and experience a higher infectious
mortality rate during episodes of neutropenia. Shortening the duration of neutropenia
might have a beneficial effect and improve the rate of complete remission.

What Treatment Options Are Available for Patients Who Are Not Candidates for Intensive
Induction Therapy?

For those patients who are not considered to be candidates for intensive induction therapy,
one would hope to identify agents and regimens that are more effective and less toxic to
address the concerns regarding early induction death, inadequate response rate, and high
risk of relapse. The NCRI AML 14 study was designed to allow for randomization of
patients between intensive and nonintensive therapy, but only eight patients agreed to
randomization[117,147]. As such, data available on novel agents comes from a variety of
pilot and phase II studies with differing eligibility criteria. When evaluating the outcomes, it
is important to also look at the characteristics of patients who were ultimately enrolled.
reviews available data from some of these studies .

As part of the NCRI AML 14 study, 212 patients who were deemed unfit for intensive
treatment options by the local investigator were randomized to receive supportive care
alone with hydroxyurea or cytarabine 20 mg twice daily by subcutaneous injection for 10
days every 4 to 6 weeks [95]. Outcome was improved for the low-dose (LD) cytarabine arm
when compared with supportive care with hydroxyurea alone. CR was 18% versus 1%, and
median survival was 575 days for those who achieved CR, compared with 66 days in
nonresponders. DFS for responders was 8 months. Survival benefit was seen in all age
groups, even those over age 75. As none of the patients with adverse cytogenetics achieved a
CR, no survival benefit was, however, seen in that group. The early death rate was

39% at 8 weeks. Although no criteria were used to define unfit patients, 78% were over age
70, 27% had secondary AML, 30% had PS _ 2, 27% had heart disease, 49% had other
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comorbidities, and 59% had a poor risk score by the Wheatley Risk Index [90]. Based on this
study, LD cytarabine became the standard of care for the treatment of patients felt to be
unfit for intensive chemotherapy, although one could argue that it should not be given to
those with poor risk cytogenetics.

The DNA methyltransferase inhibitors have been the subject of several recent studies. In a
multicenter phase II study of 55 patients over age 60 with untreated AML, decitabine was
administered for 5 days monthly until disease progression. [96]. With a median of three
cycles, the overall response rate was 24%, median survival was 7.7 months, and 30-day
mortality was 7%. Responses were seen in all cytogenetic risk groups, as well as in those
patients with prior MDS. An alternate schedule of decitabine was reported by Blum et
al[97,98]. Patients received an initial one to two courses of 10 days of decitabine, followed
by a course over 3 to 5 days every 4 weeks for 1 year. Of the 53 patients with a median age
of 74, 36% had secondary AML, and 34% had a complex karyotype.

Eighteen patients had a HCTCI score of _ 3. There was a 64% response rate after a median of
three cycles of therapy. CR occurred in all subsets, regardless of age, karyotype, presenting
WBC, and prior AHD. One-year survival of poor risk patients was 30% (compared with 10%
in patients with a similar Wheatley risk score in the AML 11 trial) [90].

In a study of azacitidine in AML with 20% to 30% blasts, patients who were deemed unfit
for standard induction chemotherapy were randomized against either supportive care or LD
cytarabine[99]. OS survival was superior in the azacitidine arm. There was a statistically
significant difference seen in OS for patients with poor risk cytogenetics in favor of
azacitidine, compared with conventional care regimens (12.3 vs 5.3 months, respectively,
with 2-year OS of 38% vs 0%).

Gemtuzumab ozogamicin (GO) has been the subject of a recent study by the EORTC and
GIMEMA leukemia groups (AML 19) [100].

In this randomized multicenter study, 84 patients were randomizedto receive one of two
schedules of GO at attenuated doses or best supportive care. The proportion of patients
either achieving a response or maintaining stable disease was greater in patients who
receive GO at a dose of 6 mg/m2 on day 1 and 3 mg/m2 on day 8, when compared with a
schedule of GO 3 mg/m?2 on days 1, 3, and 5 (63% vs 38%, respectively). Results of the
comparison with patients who were randomized to standard care are not yet available, and
a phase III trial is ongoing.

Clofarabine has been studied as an agent in elderly patients with AML. In a phase II study
of the agent in 112 patients over age 60 with untreated AML with at least one unfavorable
baseline prognostic factor, there was a 46% response rate[101]. The median age of the
patients was 71. Twenty-two percent of patients had a baseline PS of 2, 47% had a prior
hematologic disorder (AHD) or secondary AML,55% had an unfavorable karyotype, and
62% were _age 70.

Overall response rate (ORR) was 39 % for patients _ 70, 32% for PS 2, 51% for patients with
AHD, 54% for intermediate karyotype and 42% for unfavorable karyotype, and 38% for
patients with three risk factors. Median DFS was 37 weeks, and median OS was 41 weeks for
all patients, 59 weeks for patients with CR/complete remission with incomplete platelet
recovery (CRp), and 72 weeks for patients with CR. Early death rate (within 60 days) was
16%.

In two consecutive European studies of 106 untreated older patients with AML who were
considered unfit for chemotherapy, participants were given four to six 5-day courses of
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clofarabine[70,102]. In the UWCM (University of Wales College of Medicine)-001 study,
patients who were either over age 70 (68%) or over age 60, with a PS of 2 or cardiac
comorbidity, were treated with clofarabine for 5 days every 28 days for 2 to 4 courses. In the
BIOV-121 study, patients were treated for 5 days every 4 to 6 weeks for up to six courses. All
patients were age _ 65 and deemed unfit for chemotherapy.

Overall, 36% of patients had a PS _ 2, 30% had adverse risk cytogenetics, 46% had Wheatley
poor risk disease, and 65% were age _ 70. The ORR was 48%, and the median OS was 19
weeks for all and 45 weeks for those who attained a CR/completeremission with incomplete
blood count recovery (CRi). Responses were seen in patients with adverse cytogenetics (44 %
ORR), patients with secondary AML (31%), and patients age _ 70 (49%).

The death rate within 30 days was 18%. A novel agent, laromustine (VNP40101M), a
sulfonylhydrazine alkylatingagent, has been studied in 85 patients with poor risk AML
age_60 years.51 Patients received one to two cycles of laromustine at a doseof 600 mg/m?2,
followed by one cycle of cytarabine. Seventy-eightpercent of patients were age _ 70, 47% had
an adverse karytype, 41%had a PS of 2, 77% had pulmonary disease, 73% had cardiac
disease,and 3% had hepatic disease. All patients with unfavorable karyotype orECOG PS
had at least one other risk factor at the time of enrollment.Seventy-five percent of patients
had _ 3 risk factors. The ORR was32% and was similar in patients over age 70 (32%), with a
PS of 2 (32%), with baseline pulmonary or cardiac dysfunction (27%-34%).

There was a 14% 30-day mortality. OS was 3.2 months (124 months for those with
CR/CRp), and 1-year survival was 21% (52% for those with CR/CRp).

These phase II studies are encouraging, in that responses are seen in all poor risk categories,
and early death rates are acceptable.Randomized trials are needed. Although randomized
trials ofintensive versus nonintensive therapy have not been successful, theongoing AML 16
trial was designed to randomize patients who areconsidered not fit for intensive treatment
to LD cytarabine versusLD cytarabine with GO, LD cytarabine with arsenic trioxide or
tipifarnib, or LD clofarabine.52 The arsenic arm has been closed because of ineffectiveness
with CR/CRi of 29%, compared with 24% and a 12-month OS of 27%, compared with 41%.
The other arms continue to accrue patients.

POST REMISSION THERAPY — While a substantial percentage of older adults will attain a
complete remission (CR) with induction chemotherapy, virtually all of these patients will
relapse within a median of four to eight months unless given additional cytotoxic therapy.
Even with post-remission therapy, relapses are common. Only about 10 percent of older
adults, and generally only those with favorable or intermediate risk disease, attain long-
term survival after the administration of post-remission therapy.

Post-remission therapy aims to destroy leukemia cells that survived induction
chemotherapy but are undetectable by conventional studies. There are two generally
accepted options for post-remission therapy: consolidation chemotherapy and allogeneic
hematopoietic cell transplantation (HCT). Consolidation chemotherapy is less intensive and
has a lower early mortality rate, but allogeneic HCT provides a graft-versus-tumor effect
that decreases relapse rates. In younger patients, consolidation chemotherapy is usually
given to patients with favorable risk disease while HCT is used for patients with
unfavorable risk disease. The optimal treatment for intermediate risk disease is unknown.
Evidence regarding the therapeutic benefit of any consolidation therapy in older patients
with AML is limited and its value has remained uncertain. Newly discovered genetic
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markers are helping to refine the risk stratification. A detailed description of these options in
younger adults is presented separately. Post-remission therapy in older adults is
complicated by high rates of treatment related toxicity. Older adults are generally not
candidates for a fully myeloablative allogeneic HCT, but a subset may be able to undergo
nonmyeloablative HCT after reduced intensity conditioning regimens. A choice among
these strategies is generally made based upon the risk stratification of the patient's tumor
and the patient's performance status and comorbidities that might affect tolerance of
intensive therapy. A phase III trial demonstrated that post-remission therapy with single
agent gemtuzumab ozogamicin did not improve clinical outcomes (probability of relapse,
overall survival, or disease free survival), but added toxicities[75].

Consolidation chemotherapy — High dose cytarabine (HiDAC) is the standard
consolidation chemotherapy for younger adults with AML of a favorable risk, but is
associated with unacceptably high rates of severe toxicity and early death in older adults
that counteract any improvement in efficacy over standard dose cytarabine. Instead,
consolidation therapy with two cycles of daunorubicin (30 to 45 mg/m?2 for two days) and
cytarabine (ara-C, 100 mg/m?2 per day for five days) for older adults is preferred. The use of
consolidation chemotherapy in younger adults is presented separately.

Nonmyeloablative transplantation — Allogeneic hematopoietic cell transplantation (allo-
HCT) is the preferred treatment for younger adults with unfavorable risk AML because of
its graft-versus-leukemia effect. However, allo-HCT is associated with a very high
treatment-related mortality rate in older patients that precludes its general use. Instead,
various reduced intensity or nonmyeloablative [85]allo-HCT regimens have been
employed in fit older adults. However, the comparable efficacy of this approach remains to
be proven and a randomized, multinational trial by the European Group for Blood and
Marrow Transplantation evaluating alloSCT versus conventional consolidation therapy in
elderly patients is currently accruing patients. The use of allo-HCT in younger adults is
presented separately, as is additional information on nonmyeloablative allo-HCT.

The development of less toxic and better tolerated nonmyeloablative regimens capable of
inducing a state of mixed chimerism may allow allo-HCT to be performed in patients with
AML and advanced age or co-morbidity, with the hope that such regimens would result in
lower rates of treatment-related mortality without sacrificing relapse-free and overall
survival, and with a reasonable balance between GVHD and the graft-versus-tumor effect.
Additional experience with this approach is awaited.

SUPPORTIVE CARE — For older patients with indolent AML, severe comorbidity, or high
risk disease, we suggest the use of supportive care rather than induction chemotherapy.
Supportive care can include the use of red blood cell and platelet transfusions, antibiotics,
and control of leukocytosis with agents such as low-dose cytarabine or hydroxyurea.
Low-dose cytarabine — While not curative, many committees, including the British
Committee for Standards in Hematology, consider low-dose cytarabine to be the standard
against which other palliative treatments for AML in the older patient should be evaluated.
A number of trials have investigated the use of low-dose cytarabine in older subjects with
AML, both for induction and later for maintenance of remission .As an example, investigators
in France randomly assigned 87 patients >65 to receive either intensive chemotherapy with
cytarabine and rubidazone (a daunorubicin analogue) or low-dose subcutaneous cytarabine
(10 mg/m2 every 12 hours for 21 days) .Although the number of complete remissions was
greater with intensive chemotherapy, the early death rate was also higher.
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Other supportive measures — Other measures of supportive care include the use of
leukocyte-depleted, irradiated red blood cell and platelet transfusions as needed and the use
of antibiotics to treat infections. As described above, patients treated with supportive care
alone spend a similar amount of time in the hospital compared with those who receive
intensive chemotherapy.

5. Approach to the elderly patient with AML

AML is a disease of the elderly, with the majority of patients over age 60. As our population
ages, that percentage will only increase.

Unfortunately, the standard regimens that are successful in treating younger patients with
AML are not as beneficial in the majority of older patients with the disease. Figure 3 outlines
my approach to the elderly patient with AML. Understanding of the disease biology, as well
as the prognostic factors associated with the host, allows us to better determine which
patients are likely to benefit from standard therapy and which require alternative
approaches. Objective scoring systems are being developed that allow us to define patients
unfit for intensive chemotherapy on the basis of increased risk of induction death, low
response rate, and/or low long-term DFS. Optimal induction and postremission therapy for
patients appropriate for intensive therapy have yet to be defined, again, because results are
not satisfactory with our current regimens, even in those patients who do not have definable
poor prognostic factors. When compared with young patients with similar disease-related
features, outcomes are inferior. For patients who are not candidates for intensive therapy
because of comorbid conditions, low-intensity therapies appear to be superior to palliative
care alone. Whenever possible, patients should be enrolled in clinical trials that will allow us
to address these issues.

[ Non-M3 AML ]

[ Clinical triel for all patients preferable

|
[ Age > 80 ] [ Age 60-79 J

| | - |
Poor PS, comorbidities, unfavorable Good PS, good /intemmediate karyotype
karyotype+ poor prognostic factors

Clinical iriallow intensity therapy [hduunm\ therapy with standard dose anthracycine .'md]

cylarabine

[ Complete Remission

Postremussion therapy with 1 or 2 cycles of
intermediateor high dose cylarabine containing regimen

[ Consideration of RIC transplant ]

Fig. 3. Outlines my approach to the elderly patient with AML.
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