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CR rates can be achieved with continuous oral melphalan
2mg daily, and CR duration is typically >12 months
[Omoto et al, Leukemia 1996;10:609; Denzlinger Br J Haem
2000;108:93]. Re-treatment can obtain a shorter CR in
the majority, but chemo-resistant relapse is inevitable. It
seems likely that newer agents such as 5-azacytidine and
Decitabine will have the advantage of lower toxicity, and
also greater activity in patients with adverse karyotype.
An international randomised control trial of Azacytidine
versus alternative standard therapies (including LDAC) will
hopefully provide some of these answers.

33 Which myelodysplastic syndromes patients
are candidates for treatment with azacitidine?
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The cytidine analog, azacitidine is a potent inhibitor of
DNA methyltransferase. Treatment is associated with DNA
hypomethylation and resultant re-expression of silenced
genes. In a series of studies conducted in the Cancer and
Leukemia Group B (CALGB B), we have demonstrated
that treatment with azacitidine is associated with response
rates ranging from 50−60% of patients with all MDS
subtypes (low and high risk) (Silverman et al J Clin Oncol
2002;20(10):2429−40; J Clin Oncol 2006;24(24):3895–
903). In the phase III randomized controlled trial of
azacitidine compared to best supportive care patients with
symptomatic lower risk disease (RA, RARS) defined as
those requiring RBC transfusions, or platelets �50×109/L
or an ANC �1.0×109/L with an episode of infection
requiring antibiotic treatment were included. Treatment
with azacitidine was associated with significantly increased
response rates (60% vs. 5%), improved Quality of Life
(QOL) (Kornblith et al. J Clin Oncol 2002;20(10):2441−52)
and both a significant reduction in the frequency of
transformation to AML and an increase in AML free
survival and a likely survival advantage (J Clin Oncol
2002;20(10):2429−40). In that trial we further demonstrated
that 59% of patients with lower risk MDS responded.
Recent analyses re-categorized response rates across all
our previous trials according to IWG MDS (2000) criteria,
demonstrating an overall response rate of 47% (CR,
PR&HI). In the phase III trial among all patients in the
azacitidine arm requiring RBC transfusions, 45% became
transfusion independent while among the responding
patients 83% became transfusion independent (J Clin Oncol
2006;24(24):3895–903). In the phase III study to overcome
the confounding effect of the crossover design, a landmark
analysis demonstrated a survival advantage for patients
treated initially with azacitidine compared to patients never
treated or those crossing over to treatment 6 months or
more after randomization to supportive care. Patients with
higher risk disease defined as those with RAEB and RAEB-t

�65 years old or those with intermediate-2 or high risk
disease (based on a modified IPSS model) demonstrated
significant increases in both overall survival (19.4 vs
9.6 months), and AML free survival (16.9 vs. 4.5) and
a reduction by 80% in the risk of transformation to AML
(Silverman et al. Blood 2005;106:708a, 709a). Azacitidine
treatment was also effective for patients with �20% bone
marrow blasts and thus, patients that would be categorized
as AML according to current WHO classification criteria.
In those patients response rates ranged from 32% to 48%
(IWG MDS 2000) with a median survival of 19.3 months
(J Clin Oncol 2006;24(24):3895–903). Based on these data
azacitidine therapy has broad applicability for the majority
of MDS patients including those with symptomatic lower
risk disease (low/int-1), higher risk MDS (int-2high) and
those with �20% blasts (AML by WHO criteria). Further
studies are being conducted to explore issues of dose,
schedule, combinations, and the role in AML and as an
adjunct in allogeneic stem cell transplant.

34 Which myelodysplastic syndromes patients
are candidates for treatment with decitabine?
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Pathogenesis of myelodysplastic syndromes (MDS) involves
epigenetic in addition to genetic aberrations. Gene silencing
by epigenetic mechanisms is mainly mediated through
variable states of DNA methylation in CpG islands
within gene promoter regions in collaboration with post-
translational covalent histone modifications, leading to
consecutive chromatin remodelling. In patients with MDS,
an increasing variety of epigenetically inactivated genes
involved in cell growth, cell cycle control, differentiation,
DNA repair, and cell death is known. Therefore therapeutic
reversal of epigenetic silencing displays an effective
treatment strategy for those patients. The use of nucleosidic
DNA methyltransferase inhibitors (DNMT) 5-aza-2′-
deoxycytidine (decitabine, Dacogen®) and 5-azacytidine
(Vidaza®) in different low-dose schedules has been shown
to have significant activity in the treatment of MDS. Several
studies demonstrated hematologic responses including CRs
and PRs in up to 50% of patients, making these compounds
promising treatment options especially for older patients
not eligible for standard induction therapy. Recently, both
drugs have been approved by the FDA for MDS treatment.
In phase I/II studies using histone deacetylase (HDAC)
inhibitors like sodium phenylbutyrate and valproic acid,
alone or in combination with DNMTs, activity in MDS
patients could also be demonstrated. In conclusion, low-
dose schedules of epigenetically active drugs like DNMT
and HDAC inhibitors display promising treatment options
particularly for elderly MDS patients, also because of a
favorable non-hematologic toxicity profile.


