
Chronic Myeloid Leukemia (CML) is a clonal
myeloproliferative disorder of pluripotent
hematopoietic stem cells, characterized by
increased proliferation, and decreased apoptosis of
myeloid progenitor cells1 with peripheral leukoko-
cytosis.2 CML is a malignant disorder of the stem
cell due to reciprocal balanced translocation of
genetic material between the long arms of chromo-
somes 9 and 22 t(9;22)(q34;q11).3 The shortened
chromosome 22 can be visualized by standard cyto-
genetic techniques and was termed as Philadelphia
Chromosome. Fibrosis and biological abnormali-
ties of cytokine network may be evident during the
disease course.4-7 The treatment agenda for CML,
from past history to today, includes cytotoxic
chemoterapy, α-interferon (alpha-IFN), allogeneic
hematopoietic stem cell transplantation (allo-
SCT)8, imatinib mesylate and second generation
tyrosine kinase inhibitors (TKIs) dasatinib and
nilotinib.1,3,8-10 Failure to proper management of
CML may result in blastic crisis, which can be “dif-
ficult-to-manage” with only combination
chemotherapy and dasatinib.1,11,12

Imatinib which is introduction of the first TKI, into
clinical practice after IRIS trial13, has dramatically
changed treatment and follow-up of CML.1,13 TKIs
specifically targets tyrosine kinase activity of the

oncogenic protein encoded by bcr/abl gene. Cur-
rently, two more powerful second generation TKIs
are available for clinical management of CML,
namely dasatinib14 and nilotinib.15 The European
LeukemiaNet (ELN) 2009 recommendations have
placed second generation TKIs for the second-line
treatment of imatinib-intolerant or imatinib-resis-
tant CML.16,17 However, two recently published
Phase III randomized clinical trials, Dasatinib Ver-
sus Imatinib Study in Treatment-Naive CML
Patients (DASISION)14 and Evaluating Nilotinib
Efficacy and Safety in Clinical Trials-Newly Diag-
nosed Patients (ENESTnd)15 have led to the FDA
and EMEA 2011 approval of second generation
TKIs for the first-line management of newly diag-
nosed CML. Dasatinib and nilotinib has shown
superior results, such as earlier cytogenetic
response and a deeper and durable molecular
response in comparison to imatinib in the DASI-
SION14 and ENESTnd15 trials.

Recent findings raised the criticism about ELN
2009 recommendations regarding the preservation
of the ambiguous concept “suboptimal response to
imatinib”.9,18 This gray-zone concept has been gen-
erated without long-term follow-up data on ima-
tinib and in the absence of second generation
TKIs.16
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Based on the ELN 2009 recommendations; “Con-
tinue imatinib same dose; or test high dose ima-
tinib...” was suggested as a treatment for “imatinib-
suboptimal responders”. High dose imatinib, which
had inferior efficacy when compared to dasatinib
and nilotinib, is not superior to standard dose ima-
tinib too.19 Increased ratio of complete cytogenetic
response (CCyR) and faster, earlier, deeper,
durable, more common sustained major molecular
response (MMR) obtained via second generation
TKIs prompted the earlier administration of dasa-
tinib or nilotinib during the clinical course of CML.
More powerful TKIs shall be given at the earlier
sign(s) of resistance and/or intolerance to frontline
imatinib.20 The elucidation of the superiority of
frontline dasatinib or nilotinib could be possible
with the upcoming three-year follow-up of the
DASISION14 and ENESTnd15 trials. 

Current optimal targets based on ELN 2009 in a
chronic phase (CF) CML patient receiving imatinib
is the occurrence of complete hematological remis-
sion (CHR) within 3 months, partial cytogenetic
response (PCyR) at 6 months, CCyR at 12 months,

and MMR at 18 months.8 More powerful TKIs,
dasatinib and nilotinib should be administered at
the earlier stage if imatinib fails to produce those
responses in these critical time points.20 On the
other hand, if second generation TKIs would be the
frontline treatment for CF- CML patient, the ideals
could be CHR within 3 months, CCyR at 6 months,
MMR at 12 months, and CMR at 24 months. How-
ever, the follow-up period of frontline dasatinib and
nilotinib studies are relatively short. Therefore,
presently in 2011 the most practical follow-up
guidelines have been established by Kantarjian and
Cortes from MD Anderson Cancer Center.20 Their
recommendations are depicted in Table 1. Today,
the best way for treatment of CF CML is tyrosine
kinase inhibition and the best follow-up of the
CML patient with appropriate essential interven-
tions.

In this supplementary issue of UHOD, the selec-
tions of second generation TKIs21, their long-term
adverse effects with proper follow-up and manage-
ment22, treatment of advanced-phase CML with
focus on transplantation23, and current problems in
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Table 1. Summary of Suggested Practical Guidelines by MD Anderson Cancer Center During Chronic Phase Chronic Myeloid
Leukemia Therapy20

Achievement of CCyR remains the most important goal of therapy; achievement of MMR may be additionally beneficial but sho-
uld not guide therapy decisions

Molecular monitoring as a single tool after achieving MMR in CCyR is reasonable but over-reaction to modest changes should
be avoided; in CCyR (with or without MMR), monitoring with peripheral molecular and FISH studies ensures robust interpretati-
on of response results 

In stable CCyR (usually after 2 years of therapy) sudden blastic transformations are rare; consequently, monitoring response
every 6 months is reasonable; routine blood tests and physician visits every 3 months help emphasize/monitor patient compli-
ance

In stable CCyR, routine marrow studies are not necessary (replaced by peripheral molecular and FISH studies); bone marrow
cytogenetics indicated if there is evidence of chromosomal abnormalities in Ph negative cells (then perform marrow cytogene-
tics every 6 months until disappearance of abnormalities), at the time new therapies are started, and in case of unexplained cyto-
penias or significant changes in peripheral blood differential (e.g., increase in blasts or basophils)

Imatinib blood levels is not a useful monitoring procedure

Mutational studies at the time of cytogenetic or hematologic relapse are useful in guiding the choice of the next therapy

Abbreviations: CCyR, complete cytogenetic response; MMR, major molecular response; FISH, fluorescent in situ hybridization studies;
Ph-negative, Philadelphia chromosome-negative20.



the management of chronic myeloid leukemia in
Turkey24 have been summarized. Near future holds
promise for the better CML management, opera-
tional cure of CML, or even cure of the disease with
the discontinuation of TKI and/or targeting CML
stem cell.
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