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Abstract: The goals of treating older patients with myelodysplastic syndrome (MDS) are
different than for younger patients. Few elderly patients are able to pursue an allogeneic stem
cell transplant for potential cure of the disease. The focus for the treatment of older patients
with MDS is therefore not curative, but rather alleviation of symptoms, improvement in quality
of life, maintenance or improvement of functional status, and continued independent living.
Prolongation of survival is only important if functional status and quality of life can be maintained, and there is greater risk of losing these outcomes in elderly patients. Azacitidine is an
important drug for the treatment of older patients with MDS. Data from the AZA-001 trial has
shown a survival benefit for patients with high-risk disease treated with azacitidine. Importantly,
treatment has also been shown to improve quality of life for MDS patients. Subset analysis of
the data has shown that the drug can be used safely in even the oldest patients with MDS and is
superior to treatment with other established regimens, such as low-dose cytarabine. Given the
delay between the initiation of treatment and the clinical response, patients may need aggressive
supportive care with antiemetics, prophylactic antibiotics, and transfusions to maintain them
through therapy. Azacitidine provides a better quality of response when it is used beyond the
first response, so ongoing treatment is generally recommended in responding patients. A new
oral preparation of the drug is in development that will make the treatment more feasible and
comfortable for elderly patients.
Keywords: geriatrics, myelodysplastic syndrome, acute myeloid leukemia, azacitidine,
supportive care

Advancing age is the major risk factor for development of myelodysplastic syndrome
(MDS). Although MDS can occur at any age, including childhood, the disease primarily affects the elderly with the median onset in the seventh decade of life. SEER data
from 2001 to 2003 indicates that 86% of MDS cases are diagnosed in individuals age
60 years or older.1 The estimated incidence of MDS increases significantly with age,
ranging from 0.7 per 100,000 adults during the fourth decade of life to 10.8–36.3 per
100,000 adults after age 70 years. There is a five-fold increase in risk between age 60
and 80 years of age.1,2 As the population of elderly persons grows (it is estimated that
by the year 2025, 1.2 billion people will be aged $60 years), the incidence of MDS
within the total population will increase.3
Elderly patients diagnosed with MDS experience symptoms that can impair
q uality of life and compromise their ability to accomplish daily activities
independently. In older patients, these symptoms can be exacerbated by comorbid
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illness and polypharmacy. The symptoms of the disease are
primarily related to cytopenias and can be overwhelming.
Depending on the severity and number of cytopenias,
patients complain of excessive fatigue, bruising, bleeding,
night sweats, bone pain, fever, skin rash, undesired weight
loss, and recurrent infections. There have only been a few
studies focusing on the symptoms of MDS and their impact
on quality of life.4–6 These studies identify excessive fatigue
as one of the most debilitating symptoms of this disease.
The correlation of fatigue with the magnitude of cytopenias has not been consistent. Jansen et al could correlate
hemoglobin level with the degree of fatigue and found that
improvement in hemoglobin improved symptoms. However,
Steensma et al could not find a correlation between the
degree of fatigue and the hemoglobin level and surmised
that the fatigue experienced by patients may be independent of cytopenias.4 Nonetheless, the premise of all treatment modalities is to improve symptoms by raising blood
counts. Hellstrom-Lindberg et al investigated the effect of
treatment with erythropoiesis-stimulating agents and granulocyte colony-stimulating factor on the quality of life of 36
patients with MDS before and after receiving treatment.7
Global quality of life was significantly improved in patients
with increased hemoglobin levels in response to treatment
(P = 0.01).7 Although the aim of available treatments is to
improve cytopenia and thereby to improve symptoms, there
is no therapy targeted specifically to treating fatigue.
Treatment options for elderly patients with MDS are limited, and there are many factors that increase the likelihood
that they may not receive any active MDS treatment. Agerelated comorbid conditions, functional impairment, poor
tolerability, ineffectiveness of available therapies, and patient/
family preferences can all influence whether the physician
recommends active treatment to a patient.8 Results of a large
cross-sectional survey of physicians treating older patients
with MDS (most patients were over 70 years of age) indicated
that 27% of newly diagnosed patients with higher-risk disease and 24%–49% of patients with established higher-risk
disease received supportive care only.9 For the older patient,
there has been little evidence that active treatment improves
functional status and quality of life.10 These outcomes have
not been the primary focus of treatment studies but are of
great importance to elderly patients who are deciding among
treatment options for this disease.

MDS biology and aging
MDS is a myeloid neoplasm that is characterized by abnormal
differentiation, morphology, and maturation of hematopoietic
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cells in the bone marrow. Patients with this disease have
greater risk of evolving to acute myeloid leukemia. 11
Although the disease is characterized by peripheral cytopenias, the bone marrow is usually hypercellular. In recent
years, multiple chromosomal and molecular aberrations have
been discovered that contribute to the development of this
disease. The importance of chromosomal abnormalities in
the prognosis of this disease is well established by the incorporation of cytogenetic risk into the International Prognostic
Scoring System (IPSS) for MDS. In this system, patients are
stratified into four risk groups by the percentage of blasts
in the bone marrow, the number and degree of cytopenias
at presentation, and by the type of cytogenetic abnormality
found in the initial bone marrow sample.12 Patients with
complex karyotypes (more than three chromosomal abnormalities) and chromosome 7 abnormalities are classified as
high-risk and those with isolated deletion 5q (del5q), isolated
deletion 20q (del20q), and loss of the Y chromosome have
a more favorable prognosis. However, over 50% of patients
with MDS have a normal karyotype,11 which is considered
by the International Prognostic Scoring System to have an
intermediate outcome. In actuality, the outcome is highly variable in this subset of patients with MDS. Newer techniques
in genomic analysis have uncovered molecular changes
beyond chromosomal abnormalities that contribute to the
pathology of this disease.11 For example, Jiang et al examined
the mechanism of neoplastic evolution in patients with MDS
and acute myeloid leukemia, and found that aberrant DNA
methylation was seen in every patient sample. Chromosomal
aberrations were seen in 79% of samples from patients with
early/low-grade MDS. Aberrant methylation can cooperate
with chromosomal deletions to silence tumor suppressor
genes. However, given the ubiquity and extent of aberrant
methylation in these samples from patients with MDS and
acute myeloid leukemia, it appears that epigenetic aberrations
were the dominant mechanism for tumor suppressor gene
silencing and clonal variation.13 A series of recent papers
suggests that splice gene mutations are among the most
frequent molecular aberrations in MDS and may define distinct clinical phenotypes.14–17 For example, SF3B1-mutated
patients present with lower hemoglobin levels, increased
white blood cell and platelet counts and are more likely to
have DMT3A mutations. SRSF2-mutated patients cluster
in RAEB-1 and RAEB-2 subtypes and exhibit pronounced
thrombocytopenia.18 Mutations in the TP53 tumor suppressor gene can occur in conjunction with these lesions and can
lead to inferior outcome.19 TET-2, EZH2, and DNMT3a are
genes associated with epigenetic regulation, and mutations
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in these genes can lead to better response to hypomethylating agents, such as azacitidine and decitabine.20,21 Recent
studies of genes that contribute to the development of MDS
are important and may lead to the discovery of new agents
that target the specific genes causing this disease.
The fact that MDS is a disease of older persons suggests
that there may be a correlation between the development
of MDS and the process of aging. Pathways that include
the processing of messenger RNAs are potential biomarkers of aging. Age-associated disruption in the balance of
alternatively expressed isoforms for select genes may be
a prominent feature of human aging.22 Given the emerging
evidence of the connection of mutations involved in RNA
processing to the development of some forms of MDS, it is
tempting to speculate that there is a connection between the
aging process and the development of this disease. Another
recent paper by Forsberg et al looked at monozygotic twin
cohorts and single-born cohorts to examine their genome
changes over time. 23 They found that in a few healthy
subjects, cytogenetic abnormalities characteristic of MDS
developed as they aged and included del5q, del20q, and
trisomy 8. None of the subjects with these abnormalities
were diagnosed with MDS at the time of the detection. Over
time, some of these patients had an increase in the degree
of abnormality in their peripheral blood mononuclear cells,
but some subjects had a decrease or disappearance. These
results suggested to the authors a process of “autocorrection”
of the immune system, given that aberrant clones could also
disappear from the circulation over time.23 Changes in the
immune system of patients as they age may contribute to
abnormalities that lead to disease. Much work needs to be
done to explore further the connections between aging and
disease, but new insight into the processes may lead to new
therapies directed at the older patient.

Rationale for azacitidine treatment
The only potentially curative treatment for MDS is allogeneic
stem cell transplantation. In a subset of select older patients
who have minimal comorbid illness and excellent performance status, allogeneic transplantation can be attempted
for a possibility of prolonged overall survival. Given that
the majority of older patients are not candidates for transplantation, treatment modalities that improve symptoms,
maintain functional abilities and quality of life, as well
as extend overall survival are needed. Because aberrant
methylation has been established as a ubiquitous lesion in
MDS patients, hypomethylating agents have emerged at the
forefront. Two hypomethylating agents have been approved
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for the treatment of MDS, ie, azacitidine and decitabine.
The AZA-001 trial was a Phase III, international, multicenter,
controlled, open-label trial of patients with higher-risk MDS
who were randomly assigned to treatment with azacitidine
at 75 mg/m2/day × 7 days every 28 days or conventional
care (including best supportive care, low-dose cytarabine,
or intensive chemotherapy). This trial demonstrated both
an overall survival benefit and an improvement in quality of
life, and established azacitidine as an important treatment
for patients with high-risk MDS.24 In contrast, decitabine has
not been shown to have the same benefit in the treatment of
patients with high-grade MDS. Two studies comparing decitabine with best supportive care in high-grade MDS patients
using the dose schedule approved by the US Food and Drug
Administration (15 mg/m2 intravenously every 8 hours for
3 days) failed to demonstrate a survival benefit.25,26 The dosing schedule approved by the Food and Drug Administration
administers higher decitabine doses in a more toxic schedule
than the more commonly prescribed 5-day schedule developed
at the MD Anderson Cancer Center.27 The 5-day schedule has
not been studied in a randomized trial.28 Treatment with either
azacitidine or decitabine leads to transfusion independence
in 50% of cases.24–26,28,29 Only azacitidine has been shown to
confer a survival benefit in randomized clinical trials.
Because a major goal of MDS treatment is to improve
quality of life, the measurement of “improvement” is important to treatment choice. The AZA-001 trial incorporated a
quality of life measurement. In this trial, quality of life was
assessed by telephone interviews conducted at baseline and
at days 50, 106, and 182. The patients also answered two
standard surveys of quality of life, including the European
Organization for Research and Treatment of Cancer Quality
of Life Questionnaire C30 and the Mental Health Inventory.
These measurements were comprehensive and the data
showed that patients treated with azacitidine demonstrated
improved quality of life as compared with patients in the
conventional care arm, with improvement in fatigue, dyspnea, physical functioning, positive affect, and psychological
distress.30 Given the demonstrable improvements in quality
of life coupled with superior overall survival, azacitidine was
firmly established as a standard of care in high-risk MDS.

AZA-001 trial
Feasibility and tolerability in the oldest
patients
The median age of treated patients on the AZA-001
trial was 69 years. Substudy analysis was done to measure the efficacy and safety in the oldest patients in this
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study (aged 75 years or older).8 AZA-001 accrued 87 patients
aged years 75 or older. Investigators preselected treatment
options for their patients in this trial and the majority chose
best supportive care (60 patients) as the option of choice.
Investigators chose a more aggressive treatment option
for a smaller group of patients, ie, low-dose cytarabine in
24 patients and intensive chemotherapy in three patients.
After randomization, 38 patients were treated with azacitidine, 33 patients with best supportive care, 14 patients with
low-dose cytarabine and two patients with intensive chemotherapy. Azacitidine improved overall survival in this “older
elderly” cohort (hazards ratio 0.48, P = 0.019). A similar
percentage of older patients became transfusion-dependent
because the overall study population (43%) and hospitalizations for adverse events were not more frequent in the
azacitidine cohort. Grade 3 and 4 anemia, neutropenia, and
thrombocytopenia with azacitidine versus the conventional
treatment cohort were 13% versus 4%, 61% versus 17%, and
50% versus 30%, respectively. Azacitidine was efficacious
and tolerable in these older patients.8 Given the improvement
in overall survival, transfusion dependence, and tolerability,
the drug emerged as an excellent treatment choice, even in
the oldest patients presenting with high-grade MDS.
However, older patients with MDS are not often offered
treatment for their disease because of comorbid illness or
poor performance status. The AZA-001 trial did not enroll
patients with a poor performance status (Eastern Cooperative Oncology Group [ECOG] stage 3 or 4) or who had
therapy-related MDS. The contribution of age and performance status to azacitidine response was evaluated in a
paper by Itzykason et al.31 In that study, 282 patients with
high-risk MDS were enrolled on a compassionate program
for azacitidine treatment before the drug was commercially
available. The median age of these patients was 71 years, and
56 patients had a performance status of ECOG 2 or worse.
The authors developed a prognostic scoring system to predict
which patients would respond to azacitidine treatment by
retrospectively studying this cohort. Interestingly, age and
therapy-related disease were not factors in whether patients
would respond to azacitidine. The authors found previous
low-dose cytarabine (P = 0.009), bone marrow blasts .15%
(P = 0.004), and abnormal karyotype (P = 0.03) predicted
lower response rates. A complex karyotype predicted a
shorter duration of response (P = 0.0003). Decreased overall
survival was predicted by performance status ECOG 2 or
worse, intermediate-risk and poor-risk cytogenetics, presence of circulating blasts, and red blood cell transfusion
greater than 4 units in 8 weeks. 31 The prognostic score

168

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

generated from this paper was applied to patients enrolled
on the AZA-001 for validation of results. In this study,
performance status was an important factor determining
response to azacitidine. However, analysis of performance
status in older MDS patients can be misleading. Some
patients have decreases in performance status because of
comorbid illness and the development of MDS occurs in
the context of other debilitating illnesses. In these patients,
it is not clear that improving cytopenias will substantially
improve performance status. Other older patients become
debilitated as a result of the cytopenias caused by MDS.
Whether these patients have improvements in performance
status with treatment is not well documented, and is an
important factor in deciding whether patients with poor
performance status may benefit from treatment. Missing
from studies of older patients are the effects of comorbid
illness on response to azacitidine. Future prospective studies need to look more carefully at the relationships between
performance status, comorbid illness, and cytopenias to help
determine whether treatment of older patients with poor
performance status can improve the ability to accomplish
activities of daily living and improve quality of life.
In addition, it would also be helpful going forward to
determine the number of hospitalized patients who are discharged to subacute rehabilitation facilities versus to home.
Although these are not common outcomes in treatment trials for cancer patients, these outcomes are very relevant to
older patients. Determination of these outcomes should be
addressed in future prospective trials.

Direct comparison with low-dose
cytarabine in elderly patients
The AZA-001 trial was neither designed nor powered
to compare survival between azacitidine and any other
conventional care arms, including low-dose cytarabine.
Low-dose cytarabine had been a standard of care for treatment of higher-grade MDS prior to the introduction of
azacitidine in elderly patients.10 There had been speculation since the publication of results from AZA-001 that
the impact of azacitidine may not be different from that of
low-dose cytarabine in patients with MDS. A recent analysis
compared patients who were preselected by their physicians for treatment with low-dose cytarabine but who were
randomized to receive azacitidine on the trial. Forty-five
patients were randomized to azacitidine and 49 patients were
randomized to low-dose cytarabine. Patient characteristics
were well balanced between the two arms. In keeping with
the overall trial population, the azacitidine-treated patients
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(who had been preselected by their p hysicians for low-dose
cytarabine) had twice the 2-year survival as the low-dose
cytarabine-treated patients. The difference in outcome was
most pronounced for patients with poor-risk cytogenetics,
in particular those with abnormalities of chromosome 7.
Hematologic improvements were more common and durable
in the azacitidine-treated cohort, and these subjects had fewer
days of hospitalization.32

Patients with acute myeloid leukemia
on AZA-001
Older patients who present with acute myeloid leukemia
may not be good candidates for intensive chemotherapy for
their disease. Intensive chemotherapy in this population is
associated with high mortality rates and poor overall survival
at two years.33 In patients with acute myeloid leukemia, less
intensive alternatives to standard chemotherapy have been
an active area of investigation. The AZA-001 trial included
113 patients with blast counts in the bone marrow between
20% and 30% who would be classified as having acute myeloid leukemia in accordance with the World Health Organization nomenclature. These patients were preassigned by their
physicians to best supportive care (n = 63), low-dose cytarabine (n = 34), or standard induction chemotherapy (n = 16).
Of these 113 patients, 55 were assigned to azacitidine and 58
to the preselected treatment option. The baseline characteristics were similar between the two groups. Interestingly, the
difference in 2-year overall survival for azacitidine-treated
patients was greater for this group than in the overall cohort
(50% versus 16%, median survival 24.5 versus 16 months).
For patients with acute myeloid leukemia and low bone
marrow blast counts, azacitidine appears to be an effective
treatment, with superior median survival and lower 30-day
mortality than standard induction therapy in older patients.33
Kantarjian et al, in a paper looking at the results of intensive
chemotherapy induction in 998 patients over 65 years with
acute myeloid leukemia and MDS, found that the overall
complete remission rate was 45% with an induction mortality of 29%. One-year survival of this group of patients with
acute myeloid leukemia depended on whether they were
categorized as favorable, intermediate, or unfavorable risk.
Patients in the favorable risk group had a one-year survival
of 50% but those in the unfavorable group had 10% survival.
The azacitidine-treated patients as a group had superior
median survival and a lower induction mortality of 11% in
the first three months of treatment than older patients treated
with intensive induction in the MD Anderson series.33 The
data suggest a substantial benefit to some patients with acute
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myeloid leukemia treated with azacitidine and will need to
be tested in prospective trials.32 The efficacy of this therapy
in patients with more proliferative acute myeloid leukemia
remains the subject of ongoing investigation.

Treatment schedule for azacitidine
A major difficulty of azacitidine treatment in older patients is
that the drug must be given subcutaneously or intravenously
for several consecutive days on a monthly basis. For many
patients, this means numerous visits to the physician’s office
to receive treatment. In addition, they must rely on a caregiver
to assist them in transportation to and from the physician’s
office, particularly when they have symptomatic disease or
are suffering adverse effects of chemotherapy. Efforts have
been made to make the schedule of treatment less difficult
for patients, caregivers, and physicians. The treatment
schedule on the AZA-001 trial was azacitidine 75 mg/m2
per day for 7 days every 28 days.24 The treatment was given
subcutaneously, but the Food and Drug Administration has
also approved intravenous administration based on the fact
the drug has been shown to have the same bioavailability.34
The schedule used in AZA-001 was found to be feasible;
86% of patients had no dose reduction, and 80% of cycles
were given at 4–5-week intervals without prophylactic use
of myeloid growth factor. Patients treated on this schedule
did not have higher rates of infection or bleeding relative to
the observation/conventional therapy groups.24
There have been alternative dosing schedules proposed
with similar response rates to the schedule used in AZA001, but none of these schedules has been shown to improve
overall survival.35 An alternative schedule of 50 mg/m2 for
5 days every 4 weeks has been used in patients with lowerrisk disease with the goal of improved quality of life/reduced
transfusions, and is reasonable if circumstances make it
difficult to treat with the 7-day schedule.35 In a retrospective
study of azacitidine use in community practices, the 7-day
schedule may be associated with a better response, so the
validity of the 5-day schedule is controversial.36 Although
the 7-day schedule is inconvenient for clinician and patients,
given the survival benefit and tolerability data from AZA-001,
higher-risk patients should be treated on the 7-day schedule
whenever possible.
Difficulties with the treatment schedule could be improved
with an oral preparation of the drug. This would make the
treatment more accessible for older patients because it is
easier and would not require trips to the physician’s office for
administration. The negative effects of injection and of intravenous placement would also be alleviated. An oral prepara-
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tion of azacitidine is in development and has been studied in
a Phase I dose-escalation study using the 7-day schedule. At
the maximum tolerated dose, oral bioavailability of parenteral
azacitidine was 13%. Surprisingly, methylation reversal was
similar to that seen with parenteral azacitidine, although
fewer loci were significantly demethylated. Seventy-three
percent of previously untreated patients developed clinical
responses.37 This oral preparation is currently being studied
in other dosing schedules to test the concept that prolonged
administration of lower doses of hypomethylating drugs may
provide better responses. Approval of an oral drug with the
same efficacy as the current preparations would presumably
make treatment of older MDS patients more feasible and
comfortable with fewer complications.

Supportive care of patients treated
with azacitidine
There can be a prolonged period of time between the
initiation of azacitidine treatment and the clinical response.
Before blood counts improve, patients may have a long
period of pancytopenia. Clinicians must understand the
side effects of treatment and be able to support patients
through a period of prolonged cytopenias. Important data
on supportive treatment of patients receiving azacitidine
treatment were obtained from two studies, ie, CALGB 9221
and AZA-001.24,38,39 These data are summarized in Table 1. In
both of these studies, most of the adverse events took place
in the first two cycles of treatment before improvement in
blood counts and tended to decrease in frequency during
subsequent cycles. In subgroups of patients in both trials who
completed 6 or more treatment cycles, a similar pattern of
reduced frequencies of adverse events with each successive
treatment was seen. Cytopenias were ubiquitous in both trials.
In AZA-001 and CALGB 9221, more patients experience
neutropenia, anemia, or thrombocytopenia during the first
Table 1 Symptomatic management of patients treated on
azacitidine
Symptom

Management

Injection site reaction

Warm compression, antihistamines, steroids,
topical steroids
Laxatives
Antiemetics
Transfusion to relieve symptoms,
erythropoiesis-stimulating agents on clinical trial
Transfusion or romiplostim on clinical trial
Granulocyte colony-stimulating factor short
course, prophylactic antibiotics, and antifungals
Intravenous antibiotics to cover broad spectrum

Constipation
Nausea
Anemia
Thrombocytopenia
Neutropenia
Febrile neutropenia
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or two treatment cycles. Nadir for hematologic parameters
occurred at a median of 15–16 days in CALGB 9221 and
14–15 days in AZA-001. Overall, in AZA-001 and CALGB
9221, 78% and 89% of patients, respectively, had anemia,
thrombocytopenia, or neutropenia. Ten patients in AZA-001
and 19 patients on CALGB 9221 experienced fever with
median durations of 5–7 days. Worsening of symptoms
of fatigue was seen in patients in both trials, with median
durations of 8 days on AZA-001 and 33 days on CALGB
9221. In AZA-001, the infection rates per patient year were
not statistically different in the azacitidine group versus the
conventional care group. Events associated with azacitidine
administration included injection site reactions in 29% of
AZA-001 patients and in 3.3% of patients on CALGB 9221.
These involved erythema and discomfort, and were transient.
Patients also reported gastrointestinal events. Constipation
was the most frequently reported gastrointestinal event on
AZA-001 (50.3%), and most occurrences were in the first
two cycles of treatment and may have been exacerbated by
antiemetic regimens. The median duration of constipation
was 8 days in AZA-001 and 17 days in CALGB 9221. Nausea
was the most frequently reported gastrointestinal event on
CALGB 9221. Grade 3 and 4 gastrointestinal events were
reported by less than 6% of patients in either study.
Strategies used by both studies to manage anemia, thrombocytopenia, and neutropenia associated with azacitidine
treatment included delay of the next treatment cycle, dose
reduction, and blood product transfusions. In AZA-001,
86% of patients had no dose adjustments, with a median
cycle length of 28 days. Twenty-nine percent of cytopenias
were managed by drug dose delay and 9% by dose reduction.
Anemia was managed with transfusion in 87% of cases and
thrombocytopenia was managed by transfusion in 29% of
cases. In 15% of cases, febrile neutropenia was managed with
antibiotics. In cases of severe neutropenia and fever, a brief
course of granulocyte colony-stimulating factor was added.
In CALGB 9221, cytopenias resulted in dose interruptions
and reductions in 23% and 11% of patients, respectively. The
median duration of cycle length was 34.3 days.
In AZA-001, nausea, vomiting, constipation, and
diarrhea were managed with antiemetics, laxatives, stool
softeners, and antidiarrheals. Less than 12% of injection
reactions were treated with corticosteroids or antihistamines.
Little benefit was observed with the use of topical medications. In AZA-001, 99% of patients received concomitant medications. The most common were paracetamol,
furosemide, ondansetron, allopurinol, and levofloxacin.
The most common intravenous antibiotics used were
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v ancomycin, piperacillin/tazobactam, and g entamicin.
Thirteen percent of patients were treated with granulocyte
colony-stimulating factor.
In CALGB 9221, the most common concomitant medications were antiemetics. Other medications used frequently
included analgesics, systemic antibacterials, and systemic
antihistamines. No patients were treated with granulocyte
colony-stimulating factor because the medication was prohibited on the study.
Growth factor therapy with erythropoietin-stimulating
agents and granulocyte-stimulating agents are used as
primary treatment in low-grade MDS to improve cytopenias.
To enhance efficacy and decrease the burden of transfusion
during azacitidine treatment, there have been studies looking
at the efficacy of combination therapy. Growth factors
have been used in combination with azacitidine with some
promising results. Itzykson et al retrospectively studied a
cohort of 282 patients with high-risk MDS who received
azacitidine in a compassionate program, including 32 patients
who received concomitant erythropoiesis-stimulating agents.
Forty-four percent of patients treated with azacitidine who
received erythropoiesis-stimulating agents and 29% who did
not receive this therapy achieved hematologic improvement
in their anemia (P = 0.07). Transfusion independence was
achieved in 48% versus 20% and median overall survival was
longer in the group treated with an erythropoiesis-stimulating
agent (19.6 months versus 11.9 months, P = 0.04).40 The
results need to be confirmed in a prospective study of this
combination. Azacitidine has also been used in conjunction
with the thrombopoietin mimetic, romiplostim, in a Phase II
study.41 Forty-five patients with low-risk and intermediaterisk MDS were stratified by baseline platelet counts and
randomized to romiplostim at two dose levels versus placebo
subcutaneously during the first four cycles of azacitidine
treatment. The endpoint was incidence of clinically
significant thrombocytopenic events. The numbers were too
small to find significance in the clinical endpoints, but the
data suggested that romiplostim may provide clinical benefit
during azacitidine therapy. Patients in this study seemed to
increase median platelet counts over time (3–4 months) and
seemed to have a reduced need for platelet transfusion during
azacitidine treatment. The combination of growth factors
with azacitidine to reduce transfusion during treatment and
improve outcome needs further investigation.

Azacitidine in low-risk MDS
For older patients with low-risk MDS, treatment options
include growth factor therapy with erythropoiesis-stimulating

Clinical Interventions in Aging 2012:7

Safety and efficacy of azacitidine

agents and granulocyte colony-stimulating factor, 7 and
treatment with the immunomodulating agent, lenolidomide.42,43
Azacitidine has also been studied in patients with low-risk
MDS.44 Musto et al studied a retrospective cohort of patients
who had low-risk disease and were treated through a
compassionate-use named patient program in Italy. Seventyfour patients with a median age of 70 years were studied.
Among these patients, 84% were transfusion-dependent,
57% received erythropoiesis-stimulating agents, and 51%
were older than 70 years. Patients received a median of
seven cycles on three different treatment schedules. The
overall response rate was 45.9% (complete remission 10.8%,
partial response 9.5%, hematologic improvement 20.3%).
In patients who completed four cycles, the overall response
rate was higher at 51.6%. The median duration of response
was 6 (range 1–30) months. There was a survival benefit
seen in responders versus nonresponders (94% versus 54%
of patients projected to be alive at 2.5 years, P , 0.0014).44
The results of this retrospective study suggest that azacitidine may be an effective treatment for low-grade MDS that
can confer a survival benefit in responders. The results need
confirmation in a prospective study.

Conclusion
The goals of care in the elderly patients are different than
for younger patients with this disease. Younger patients are
treated with a curative goal, and there is a willingness to
accept more toxic therapies including allogeneic stem cell
transplantation. For older patients, particularly those with
comorbid illness and compromised performance status,
aggressive strategies are often not possible. For these patients,
the goal of treatment is to improve symptoms, maintain or
improve functional status, and prolong independent survival.
For many older patients, prolongation of overall survival is
meaningful only if quality of life and independence are maintained. Studies of agents to treat MDS have not emphasized
the outcomes of functional status and quality of life. Azacitidine has become a standard of care for treatment of patients
with MDS, in part because the AZA-001 trial showed benefit
in overall survival, together with quality of life for even the
most elderly subgroup in the trial. Most adverse events occur
in the first two cycles of therapy. Patients need supportive
care during this time to treat side effects of treatment and
the adverse effects of prolonged cytopenia. The addition of
growth factor therapy to azacitidine treatment to improve
outcome and decrease transfusions during treatment requires
further study. Fortunately, patients who achieve a response
need less support in subsequent cycles. At the present time,
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patients who have a response should be continued on the
drug until they relapse. More study needs to be done as to
how long treatment should be continued after a response is
attained.
The benefit of azacitidine treatment in elderly MDS
patients has expanded the potential use for this drug.
Azacitidine is now being studied in older patients with
acute myeloid leukemia as an alternative to intensive
chemotherapy. It is also being explored as maintenance
therapy for patients treated with intensive chemotherapy for
high-grade MDS or acute myeloid leukemia who achieve a
complete remission45 in combination with growth factors,
lenolidomide, and histone deacetylase inhibitors to improve
response and increase the duration of response in MDS
patients.41,46–49
In future trials of agents to treat MDS in elderly patients,
especially those who are not candidates for stem cell transplantation, emphasis should be placed not only on achieving
prolonged overall survival and a complete remission, but
on outcomes of quality of life and functional status. Older
patients need to know if treatments will interfere with their
ability to accomplish activities of daily living and to live
independently. Knowing whether there is an improvement
in functional status when cytopenias improve would allow
many older patients to make better choices about their MDS
treatment. The economic value of using expensive drugs to
treat older patients with this disease would be enhanced by
concrete data showing improvements in quality of life and
function in the older population. These endpoints cannot be
neglected in future investigations of these agents and other
novel agents to treat this disease.
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