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Abstract

Background: Myelodysplastic syndromes (MDS) are clonal disorders that result in cytopenias and risk of acute myeloid leukemia. Incidence
increases with age and more diagnoses are expected with the aging population. Treatment includes red blood cell transfusion for anemia.
The immunomodulatory agents (imids) thalidomide and lenalidomide may induce transfusion independence. This guideline systematically
reviews evidence on imids to treat MDS and makes evidence-based recommendations.
Methods: The literature and meeting abstracts were searched for phase 2–3 clinical trials. Data on efficacy, toxicity, and which patients benefit
were extracted.
Results: 7019 citations on MDS management were identified. Thirteen publications and 9 meeting abstracts met eligibility criteria.
Conclusions: Lenalidomide is recommended as first line therapy in lower risk del5q MDS. There is insufficient evidence to recommend
lenalidomide for treatment of higher risk del5q MDS or AML, or for any risk non-del5q MDS or AML. Combining lenalidomide with other
agents is not recommended. Thalidomide is not recommended.
© 2012 Elsevier Ireland Ltd. All rights reserved.
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1. Target population

The Canadian Consortium on Evidence-Based Care in
MDS (CCMDS) is preparing a series of evidence-based
guidelines addressing the treatment of adult patients with
myelodysplastic syndromes (MDS) classified according to
the World Health Organization (WHO) classification of
tumors of hematopoietic and lymphoid tissue [1] and the
French–American–British (FAB) classification of MDS [2].
These guidelines address patients with MDS of all subtypes,
risk categories, comorbidities and performance status. The
current guideline considers the use of the immunomodulatory
agents (imids) thalidomide and lenalidomide in the treatment
of MDS. Del5q MDS and MDS of either all or primarily non-
del5q karyotype are addressed in separate sections of this
guideline.

1.1. Questions

For both thalidomide and lenalidomide

1. In patients with MDS, what is the efficacy of thalidomide
or lenalidomide alone or in combination with other agents
as measured by response rate (transfusion independence
(TI), improvement in transfusion requirements, improve-
ment in hemoglobin level, platelet count or neutrophil
count, complete remission [CR] and partial remission
[PR]), response duration, time to progression (TTP), over-
all survival (OS), and quality of life (QOL)?

2. What toxicities/risks are associated with the use of thalido-
mide and lenalidomide?

3. Which patients are more likely to benefit from treatment
with thalidomide or lenalidomide?

1.2. Introduction

The myelodysplastic syndromes are a heterogeneous
group of clonal bone marrow malignancies characterized
by ineffective hematopoiesis resulting in peripheral blood
cytopenias and a variable risk of evolving to acute myeloid

leukemia (AML). Features of lower risk MDS include an
increase in programmed cell death of dysplastic hematopoi-
etic cells, whereas higher risk MDS are characterized by an
increased propensity toward clonal evolution in the malignant
clone [3]. Resulting clinical manifestations include anemia
requiring red blood cell (RBC) transfusion support in many
patients. MDS is an acquired disorder primarily manifest-
ing in older adults with a median age at diagnosis of 74.
The only potentially curative therapy for MDS is allogeneic
hematopoietic stem cell transplantation (SCT) but this proce-
dure is generally limited to younger patients due to prohibitive
toxicity. Treatments for the majority of MDS patients have
until recent years been limited to supportive measures that
aim to improve and optimize quality of life (QOL) and are
generally not thought to impact on survival times [4].

The most widely used prognostic scheme in North Amer-
ica remains the International Prognostic Scoring System
(IPSS), which risk-stratifies patients based on number of
cytopenias, blast count in the marrow and karyotype analy-
sis, allowing patients to be grouped into four categories: low,
intermediate-1 (int-1), intermediate-2 (int-2) and high risk,
with progressively decreasing predicted survival times and
increasing risk of progression to AML [5]. For purposes of
management, patients are often grouped into lower risk (low
and int-1) in which non-leukemic deaths predominate, and
higher risk (int-2 and high) in which leukemic deaths predom-
inate. Prognostic systems for MDS are currently evolving
and incorporate new information as it is shown to impact
on patient outcome. The recognition of the importance of red
blood cell (RBC) transfusion dependence as an adverse prog-
nostic factor for AML evolution and overall survival [6] led to
the development of the WHO-based Prognostic Scoring Sys-
tem (WPSS), which incorporates transfusion dependence into
calculation of patient risk [7]. Both the IPSS and the WPSS
use a limited number of cytogenetic abnormalities to denote
karyotypic risk group. However, many additional cytogenetic
abnormalities occur in MDS, and their impact on patient risk
is addressed in a recently described Comprehensive Cytoge-
netic Scoring System [8]. The majority of the clinical studies
done using imids to treat MDS predated these advances and
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