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Abstract
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Introduction—Omacetaxine mepesuccinate (omacetaxine) is a first-in-class cephalotaxine that
has demonstrated efficacy in CML. In this analysis we evaluated omacetaxine in CML patients
with resistance or intolerance to 2 or more tyrosine kinase inhibitors (TKIs).
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Patients and Methods—Data were pooled from 2 phase II trials of subcutaneous omacetaxine,
administered at 1.25 mg/m2 twice daily for 14 consecutive days every 28 days until response, then
for 7 days every 28 days as maintenance. Patients with resistance or intolerance to imatinib and at
least 1 other approved TKI (dasatinib and/or nilotinib) were included; results for patients in
chronic phase (CP) are reported here. Major cytogenetic response (MCyR) was the primary end
point.
Results—Eighty-one patients with CML-CP (median age, 59 years; range, 26–83 years) were
included in the analysis. All patients previously received imatinib, 69 (85%) previously received
dasatinib, and 48 (59%) previously received nilotinib. Median omacetaxine exposure was 7.5
months (range, 0.03–38.6 months), with 13 patients ongoing. MCyR was reported in 16 patients
(20%; one-sided 95% lower confidence limit, 12.8%), including 8 complete responses; median
duration was 17.7 months (95% confidence interval, 4.1 months – not reached). Fifty-six patients
(69%) achieved and/or maintained hematologic response for at least 8 weeks; median duration was
12.2 months (range, 8.4–26.2 months). Median failure-free and overall survival were 9.6 months
and 34 months, respectively. Toxicity was mainly hematologic: the most common grade 3/4
adverse events were thrombocytopenia (67%), neutropenia (47%), and anemia (37%).
Conclusion—Omacetaxine produced clinically meaningful responses with acceptable
tolerability in patients with CML-CP previously treated with 2 or more TKIs.
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Introduction
Tyrosine kinase inhibitors (TKIs) that target the Bcr-Abl oncoprotein are the current
standard of care for patients with chronic myeloid leukemia (CML). TKIs currently
approved for first-line treatment include imatinib and the second-generation agents nilotinib
and dasatinib. In newly diagnosed CML patients, the complete cytogenetic response (CCyR)
rate achieved with these agents ranges from 65% to 82%,1–5 with a progression-free survival
(PFS) rate ≥ 94% at 24 months.6,7 Within 5 years, however, at least 25% of patients
discontinue imatinib because of unsatisfactory response and/or toxicity.8,9 Discontinuation
rates for nilotinib or dasatinib as first-line therapy are 16% to 18% at 12 months4,5 and 23%
to 26% at 24 months.6,10
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Patients failing first-line TKI therapy with imatinib typically receive dasatinib or nilotinib.
The CCyR rate is ≤ 50% in this setting, and the estimated PFS rate at 24 months is 75% to
80%.11–17 In patients who demonstrate resistance or intolerance to second-line TKI therapy,
treatment options include allogeneic stem cell transplantation or a third TKI. Resistance to
TKI-based therapy might arise as a result of a point mutation in the BCR-ABL gene or
BCR-ABL gene amplification, and Bcr-Abl–independent mechanisms of resistance.18–20
Non-TKI therapeutic options that act independently of Bcr-Abl might have the potential to
overcome these mechanisms of resistance and offer improved prognosis in patients resistant
to multiple TKIs.
Omacetaxine mepesuccinate is a protein synthesis inhibitor that induces apoptosis in
leukemic cells by reducing levels of multiple oncoproteins, including Bcr-Abl and
MCL-1.21 In vitro studies show that omacetaxine can induce apoptosis of leukemic stem
cells,21 which distinguishes it from TKIs and indicates clinical potential in persistent CML.
Indeed, omacetaxine has shown promising activity in CML patients with resistance or
intolerance to TKI therapy, including patients with TKI resistance driven by a T315I BCRABL mutation.8,22–24
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Here we evaluate the safety and efficacy of subcutaneous omacetaxine in chronic-phase
CML patients with resistance or intolerance to 2 or more approved TKIs via a pooled
analysis of data from 2 open-label phase II studies.25,26

Patients and Methods
Study Group
Data from 2 multicenter, international, single-arm, open-label studies (CML-202 and
CML-203) were included in this pooled analysis. All patients enrolled in the CML-202
study had resistance or intolerance to imatinib therapy and a history of the T315I BCR-ABL
mutation. Patients enrolled in the CML-203 study had resistance or intolerance to imatinib
and at least 1 other approved TKI (dasatinib and/or nilotinib). Patients in either study with
resistance or intolerance to 2 or more approved TKIs (ie, imatinib followed by dasatinib and/
or nilotinib) were eligible for inclusion in this analysis. Only data from patients with
chronic-phase CML are reported here. The outcome of patients with the T315I BCR-ABL
mutation treated with omacetaxine is part of a separate analysis to be reported elsewhere.
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TKI resistance was defined as: (1) lack or loss of complete hematologic response by 12
weeks; (2) lack or loss of any cytogenetic response (CyR) by 24 weeks (ie, 100%
Philadelphia chromosome-positive [Ph+] metaphases); (3) lack or loss of major CyR
(MCyR) by 52 weeks (> 35% Ph+ metaphases); or (4) progressive leukocytosis. TKI
intolerance was defined as: (1) grade 3/4 nonhematologic toxicity that did not resolve with
adequate intervention; (2) grade 4 hematologic toxicity lasting more than 7 days; or (3)
persistent grade ≥ 2 toxicity that was unacceptable to the patient.
In both studies, eligible patients were ≥ 18 years of age and had an Eastern Cooperative
Oncology Group (ECOG) performance status of 0 to 2. Exclusion criteria included New
York Heart Association class III or IV heart disease, uncontrolled hypertension, congestive
heart failure, or other uncontrolled cardiac condition; another active malignancy (excluding
squamous or basal cell skin cancer and in situ cervical cancer); or HIV or human Tlymphotropic virus type I/II positive status. The CML-202 study also excluded patients who
were candidates for allogeneic bone marrow or blood stem cell transplantation at the time of
enrollment.
Treatment
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Identical treatment regimens were used in the CML-202 and -203 studies. Induction therapy
consisted of subcutaneous omacetaxine 1.25 mg/m2 twice daily for 14 consecutive days
every 28 days, until hematologic response (ie, complete or partial response, or hematologic
improvement). Patients who showed no signs of clinical response after 6 cycles of induction
therapy were considered for discontinuation from omacetaxine treatment. Patients who
achieved a response during induction therapy were switched to maintenance dosing
consisting of omacetaxine 1.25 mg/m2 twice daily for 7 consecutive days every 28 days.
Maintenance therapy was continued beyond 24 months at the physician’s discretion if the
patient was experiencing benefit from taking omacetaxine.
Doses were adjusted for toxicity. For hematologic toxicity, the number of consecutive days
of induction and/or maintenance therapy was decreased in 2-day increments to maintain
absolute neutrophil count > 0.5 × 109/L and platelet count > 50 × 109/L; no adjustment was
made in patients with white blood cell (WBC) count > 10 × 109/L, or absolute blast count >
5 × 109/L. Administration of hematopoietic growth factors was allowed only for treatment
of febrile neutropenia; use of erythropoietin or darbepoetin alfa was permitted for treatment
of anemia. For non-hematologic toxicity, treatment interruption was permitted for grade ≥ 2
toxicities that were unresponsive to supportive care; when resolved, treatment was resumed
Clin Lymphoma Myeloma Leuk. Author manuscript; available in PMC 2014 October 01.
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with a reduction in the number of consecutive days of treatment. Omacetaxine could be
discontinued in patients with moderate to severe adverse events (AEs) considered possibly
or probably related to treatment, as judged by the clinical investigator.
End Points and Assessments
An independent data monitoring committee was responsible for adjudicating the response of
each patient. The primary efficacy end point was the rate of MCyR, defined as a CCyR (0%
Ph+ meta-phases) or partial CyR (1%–35% Ph+ metaphases). Secondary end points included
the proportion of patients with a hematologic response that was maintained for ≥ 8 weeks
(defined as WBC count ≤ 10 × 109/L, platelets < 450 × 109/L, < 20% basophils in peripheral
blood, the absence of blasts or promyelocytes in peripheral blood, < 5% myelocytes plus
metamyelocytes in peripheral blood, and the absence of extramedullary involvement), and
rates of non-MCyRs (minor: 36%–65% Ph+ metaphases; minimal: 66%–95% Ph+
metaphases). Other secondary end points included time to onset of response, duration of
response, failure-free survival (FFS), overall survival (OS; including long-term follow-up
for survival in a telephone survey after study discontinuation), and safety.
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Complete blood counts were measured at baseline, every 7 days during induction, and every
14 days during maintenance. Conventional bone marrow cytogenetic analyses were
performed at baseline and every 3 months. AEs were graded according to National Cancer
Institute Common Terminology Criteria for Adverse Events version 3.0. AEs were coded
per protocol using the Medical Dictionary for Regulatory Affairs version 10.0, relative to the
system organ class and preferred term.
Statistical Analysis
This is a supplemental analysis of pooled patient data from 2 studies. Patients who received
any study drug were included in the safety population. All efficacy and safety analyses were
conducted in the safety population. Descriptive statistics were used for response and safety
end points. One-sided 95% lower confidence limits (95% LCLs) were based on exact
(Clopper-Pearson) confidence limits and calculated for response rates where appropriate.
Two subgroup analyses were conducted, 1 based on the number of approved TKIs
previously received (2 or 3), and 1 based on resistance to vs. intolerance of previous TKIs.
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Medians and 95% confidence intervals (CIs) were estimated using Kaplan-Meier analysis
for the following variables: duration of response, FFS, and OS. Duration of response was
defined as the time from the onset of hematologic or CyR until the date of objective
evidence of disease progression, relapse, or death; patients with ongoing response and
patients who discontinued treatment for reasons other than AEs, progression, or death were
censored at the last examination date. FFS was defined as the time from initiation of
treatment until the date of death from any cause, development of accelerated-phase or blastphase CML, loss of hematologic response or MCyR, or discontinuation because of toxicity
or lack of efficacy; patients without progression and patients who discontinued treatment for
reasons other than AEs, progression, or death were censored at the last examination date. OS
was defined as the time from initiation of treatment until death from any cause at any time;
patients alive at the time of analysis were censored at the last recorded contact or evaluation.

Results
Patient Characteristics
One hundred and eight patients with chronic-phase CML were treated with omacetaxine in
the CML-202 (n = 62) and CML-203 (n = 46) studies. Eighty-one patients had received at
least 2 approved TKIs and had documented evidence of resistance or intolerance, and were
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included in this analysis (CML-202, n = 42; CML-203, n = 39; Figure 1). Median age was
59 years (range, 26–83 years); 98% had an ECOG performance status of 0 or 1 (Table 1).
Thirty percent of patients had a hematologic response at study entry.
All patients had previously received imatinib, 69 (85%) had previously received dasatinib,
48 (59%) had previously received nilotinib, and 11 (14%) had previously received other
antineoplastic agents (Table 1). Forty-five patients (56%) had received 2 approved TKIs and
36 patients (44%) had received 3 approved TKIs. Sixty-nine patients (85%) demonstrated
resistance to at least 2 approved TKIs, 7 patients (9%) demonstrated intolerance to at least 2
approved TKIs, and 5 patients (6%) demonstrated intolerance to 1 approved TKI and
resistance to another.
Omacetaxine Exposure
Patients received a median of 6 treatment cycles (range, 1–36 cycles) with a median
treatment duration of 7.5 months (range, 0.03–38.6 months). Median number of treatment
days per cycle was 14 and 12 days in induction cycles 1 and 2, respectively, and 6 to 7 days
in all subsequent cycles.
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Thirteen patients were still receiving omacetaxine at the time of data cutoff; these patients
had received a median of 17 (range, 8–36) cycles to date and had been receiving therapy for
a median of 26.8 months (range, 10.2–46.0 months). Sixty-eight patients discontinued
treatment; the most common reason was progressive disease (ie, loss of hematologic
response, loss of MCyR, or development of accelerated-phase or blast-phase CML) (Table
2). Seven patients (9%) discontinued treatment because of an AE, including pancytopenia (n
= 2), and aplasia, sepsis, gout, tachyarrhythmia, and diplopia (n = 1 each).
Efficacy
Hematologic response was achieved and/or maintained for at least 8 weeks in 56 patients
(69%; 1-sided 95% LCL, 59.6%); 18 patients (22%) had no hematologic response, and 7
(9%) were unevaluable because of missing data. Among patients without hematologic
response at baseline (n = 57), hematologic response was achieved in 37 (65%). Median
duration of hematologic response for the entire cohort was 12.2 months (95% CI, 8.4–26.2
months).
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Major CyR was reported in 16 patients (20%; 1-sided 95% LCL, 12.8%), including CCyR in
8 patients (10%) (Table 3). In an ad hoc analysis, the arithmetic median time from initiation
of treatment to onset of MCyR among patients who achieved this response was 2.6 months
(range, 0–6.3 months). MCyR was subsequently lost in 6 patients with a median duration of
MCyR of 17.7 months (95% CI, 4.1 months-not reached). Overall, 28 patients (34.6%) had
“any” CyR (major, minor, or minimal). The CyR rate was higher in patients who had
received 2 previous TKIs than in those who had received 3 previous TKIs (MCyR rate 27%
vs. 11%), and was also higher in patients with intolerance to at least 2 TKIs than in those
with resistance to at least 2 TKIs (29% vs. 19%; Table 3). A total of 76 patients with
chronic-phase CML were included in an ad hoc efficacy analysis that served as the basis for
US Food and Drug Administration (FDA) approval (2 patients were excluded because of the
presence of MCyR at baseline, and 3 patients for administrative reasons); the MCyR rate in
this population was 18% (14/76; 95% CI, 10.5%–29.0%), with a CCyR rate of 8% (6/76).
Notably, 1 of the patients excluded from analysis because of baseline MCyR later achieved a
CCyR while receiving omacetaxine treatment.
With a median follow-up time of 19.5 months, median FFS and OS were 9.6 months (95%
CI, 6.8–11.3 months) and 33.9 months (95% CI, 22.9 months-not reached), respectively
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(Figure 2A and B). Among patients who achieved MCyR, median FFS and OS were not
reached (Figure 2C and D).
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Median FFS was longer in patients who had received 2 previous TKIs (10.5 months; 95%
CI, 8.8–13.8 months) than in patients who had received 3 previous TKIs (6.5 months; 95%
CI, 3.0–14.4 months). Median OS was 30.1 months (95% CI, 18.6 months-not reached) in
patients who had received 2 previous TKIs and was not reached (95% CI, 14.4 months-not
reached) in patients who had received 3 previous TKIs.
Safety
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Adverse events occurring in ≥ 15% of patients are summarized in Table 4. The most
common grade ≥ 3 AEs were hematologic, including thrombocytopenia (67%), neutropenia
(46%), anemia (38%), and leukopenia (24%); these were typically reversible with each
cycle. Incidence of grade 3/4 thrombocytopenia increased from cycle 1 to 2 (33% and 48%,
respectively) and declined thereafter (17% in cycle 6 and ≤ 10% in cycles 7 or later).
Incidence of grade 3/4 neutropenia was highest in cycle 1 (33%) and then declined (19% in
cycle 6 and ≤ 10% in cycles 7 or later). Median time to nadir ranged from 15 to 22 days for
platelets and neutrophils in the first 6 cycles. Median time to resolution of grade 3/4
thrombocytopenia and neutropenia to grade ≤ 1 was 31 days and 19 days, respectively;
assessment of laboratory values over time indicated that 63% (44/70) of patients with grade
3/4 thrombocytopenia and 62% (42/68) with grade 3/4 neutropenia experienced recurrence
in later cycles. Colony-stimulating factors were administered in 21 patients (26%) and
erythropoietic stimulating agents in 19 patients (24%); transfusions were required in 59
patients (73%).
Nonhematologic AEs were primarily grades 1 and 2, most commonly infection, diarrhea,
nausea, and fatigue (Table 4). Infection (12%), fatigue (6%), and gastrointestinal
hemorrhage (4%) were the most common grade ≥ 3 nonhematologic AEs. Treatmentemergent hypertension was observed in 7 patients (9%), but did not exceed grade 2 in
severity. Of note, there were no posttreatment corrected QT interval values ≥ 500
milliseconds. Generally, AEs occurred at higher rates in early cycles when patients were
receiving higher doses of omacetaxine, and fewer AEs occurred when dosage was reduced
to maintenance levels (eg, grade 3/4 AEs were reported in 58%–69% of patients in cycles 1–
3, 29%–36% in cycles 4–6, and 0–24% in cycles 7–18).
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Among 65 patients who received more than 1 omacetaxine treatment cycle, 56 (86%) had 1
or more treatment delays, with a median of 4 (range, 0–20) treatment delays per patient. In
the first 6 cycles of treatment, the median duration of delay was 13 days and the most
common reasons for delay were thrombocytopenia (36% of delays), pancytopenia (19%),
and neutropenia (15%).
Serious AEs were reported in 43 patients (53%) and included pancytopenia (n = 13),
thrombocytopenia (n = 9), febrile neutropenia (n = 6), infection (n = 7), pyrexia (n = 3),
neoplasms (n = 3), gastrointestinal hemorrhage (n = 3), anemia (n = 2), febrile bone marrow
aplasia (n = 2), and back pain (n = 2). Two patients died within 30 days of receiving the
study drug (1 from disease progression and 1 from multiorgan failure considered unrelated
to the study drug). An additional 29 patients died during long-term follow-up. Most deaths
were a result of disease progression (n = 16) or unknown causes (n = 7). Two patients died
in long-term follow-up as a result of treatment-emergent AEs considered related to the study
drug. One of these 2 patients discontinued the study after 6 cycles of omacetaxine because
of pancytopenia and sepsis; the patient died 71 days after the last dose of study drug. The
other patient developed pancytopenia in the first cycle of treatment and treatment was
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discontinued; the pancytopenia was not resolved and the patient died of sepsis 239 days (7.9
months) after the last dose of study drug.
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Discussion
This analysis evaluated the activity of omacetaxine, a protein synthesis inhibitor, in chronicphase CML patients with documented resistance or intolerance to 2 or more TKIs, using
data pooled from 2 phase II trials. Omacetaxine demonstrated clinical activity in this heavily
pretreated population, producing or maintaining hematologic response in 69% and MCyR in
20% of patients. Furthermore, responses were durable: median duration of hematologic
response and MCyR were 12.2 months and 17.7 months, respectively.
In addition to patients with MCyR, 12 (15%) patients in this analysis experienced a minor
CyR during omacetaxine treatment. A recent analysis of 165 consecutive patients treated
with a TKI as second-line therapy or beyond after failure of previous imatinib treatment
demonstrated that achievement of lesser CyRs (including minor response) was associated
with a survival benefit compared with no CyR.27 These results suggest that the benefit of
lesser CyRs should be recognized in this setting and evaluated against other treatments
available to a given patient before a change in therapy is recommended.

NIH-PA Author Manuscript

Omacetaxine provides a unique mechanistic approach to the treatment of patients with
CML, representing a new class of therapy with the ability to produce a CyR outside of
allogeneic stem cell transplantation; to date, the only medications reported to produce a CyR
include interferon, TKIs, and now omacetaxine. Other non-TKIs such as hydroxyurea offer
little if any likelihood of producing a CyR after TKI failure. Furthermore, there is some
evidence that omacetaxine treatment might resensitize the disease to TKIs in some patients,
offering the potential for rechallenge with a TKI after omacetaxine therapy.28,29
Overall, the efficacy of omacetaxine observed in this study is comparable with that of
second-generation TKIs nilotinib and dasatinib when used in the third-line setting. CCyR
rates of 12% to 24% were reported in several small studies of these agents in chronic-phase
CML patients in whom previous treatment with imatinib/dasatinib or imatinib/nilotinib had
failed30–32; however, these responses tended to be short-lived, particularly among patients
with previous resistance to TKIs.30 In the current study, similar response rates were
observed, with a CCyR rate of 13% in patients who have received 2 previous TKIs, with
encouraging duration of response and OS.
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The recent approvals of ponatinib (a multikinase inhibitor) and bosutinib (a v-yes-1
Yamaguchi sarcoma viral related oncogene homolog/Bcr-Abl dual TKI) provide additional
TKI options as second- and third-line treatment. Bosutinib and ponatinib have also been
investigated in the third-line setting in patients in whom at least 2 previous TKIs had failed.
Reports indicate a CCyR rate of 24% with bosutinib (26 of 118 patients) and 63% with
ponatinib (27 of 43 patients) in the third-line setting.33–35 Ponatinib has the distinct benefit
of having preclinical and clinical activity against T315I BCR-ABL. The current treatment
algorithm includes the use of a TKI as initial therapy for nearly all patients. Patients who
experience resistance or intolerance to 1 TKI will most frequently receive a second TKI,
with most patients experiencing clinical benefit. If a T315I mutation is present, the TKI of
choice would be ponatinib. Even with these additional TKI options, it is likely that some
patients will not achieve an optimal outcome with TKI therapy, either because of treatment
resistance or intolerance. Patients experiencing resistance or intolerance to TKIs have few
non-TKI treatment options beyond stem cell transplantation. Omacetaxine provides an
additional treatment option for these patients, and could be considered when a patient has
received 2 or 3 TKIs without adequate clinical outcome, or for a patient with T315I who is
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not a good candidate for ponatinib. With the availability of more treatment options, further
studies are required to determine how to best sequence treatment with TKIs, how much
cross-resistance and cross-intolerance will be observed among TKIs, and at what point a
non-TKI approach would be warranted.
Toxicity with omacetaxine is primarily hematologic, with most grade 3/4 AEs related to
myelosuppression, including thrombocytopenia, neutropenia, and anemia. Hematologic
toxicity was usually reversible with dosing delays and appropriate supportive care.
Discontinuation of treatment for hematologic toxicity alone was required in only 2% of
patients, although cycle delays were required for most patients. Reductions in the number of
days of omacetaxine administration per cycle appeared to alleviate hematologic toxicity as
indicated by lower rates of myelosuppression in later cycles, although this might be in part a
result of selection of patients who were tolerating therapy well. Grade 3/4 nonhematologic
AEs were rare, with the exception of infection in 12% of patients. Cardiovascular toxicity
was infrequent and typically mild with this dosing schedule, although 1 patient discontinued
treatment because of tachyarrhythmia. The dosing regimen used in this trial was based on
previous studies of intravenous omacetaxine; investigation of different dosing schedules,
including once-daily dosing, might be worthwhile. Additional studies focused on the
development of a more individualized treatment schema, including dose adjustments based
on WBC and platelet counts, might improve efficacy and tolerability.
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Conclusion
Durable hematologic and CyRs were observed after omacetaxine use in patients previously
treated with 2 or more TKIs, with a relatively long median OS. Hematologic toxicity was
common, but typically reversible with appropriate management. These results support
omacetaxine as a treatment option for chronic-phase CML patients with resistance or
intolerance to 2 or more TKIs.
Clinical Practice Points
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•

Omacetaxine provides a unique mechanistic approach to the treatment of patients
with CML, representing a new class of therapy with the ability to produce a CyR.

•

Omacetaxine provides a novel treatment option in patients who are intolerant of
TKIs or have TKI-resistant disease.

•

Hematologic toxicity associated with omacetaxine is most frequent in initial
induction cycles and can typically be managed by dose adjustments (ie, a reduction
in the number of dosing days per cycle) and supportive care.

•

Omacetaxine-associated toxicities unrelated to myelosuppression include diarrhea,
nausea, and fatigue, and are generally mild to moderate.

•

The results of this analysis formed the basis for FDA approval of omacetaxine for
chronic-phase CML patients with resistance or intolerance to 2 or more TKIs.
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Figure 1. Patient Disposition

Abbreviations: CML = chronic myeloid leukemia; TKI = tyrosine kinase inhibitor.
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Figure 2.

(A) Failure-free and (B) Overerall Survival in All Patients; and (C) Failure-Free and (D)
Overall Survival in Patients With or Without Major Cytogenetic Response (MCyR)
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Table 1

Patient Demographic and Baseline Characteristics

NIH-PA Author Manuscript

Patients (n = 81)
Male patients, n (%)
Median age, years (range)
Age ≥ 65 y, n (%)

49 (61)
59 (26–83)
25 (31)

Race, n (%)
White

66 (82)

Black

4 (5)

Asian

3 (4)

Hispanic

3 (4)

Other

5 (6)

ECOG performance status, n (%)

NIH-PA Author Manuscript

0

54 (67)

1

25 (31)

2

2 (3)

NYHA Classification, n (%)
I

79 (98)

II

2 (3)

Hematologic response present at study entry, n (%)
Yes

24 (30)

No

57 (70)

Hydroxyurea use at study entry, n (%)
Yes

43 (53)

No

38 (47)

Previous leukemia treatment, n (%)
Imatinib

81 (100)

Dasatinib

69 (85)

Nilotinib

48 (59)

Investigational drug

NIH-PA Author Manuscript

Other neoplastic agentsa

1 (1)
11 (14)

Approved TKIs received, n (%)
Imatinib and dasatinib

33 (41)

Imatinib and nilotinib

12 (15)

Imatinib, dasatinib, and nilotinib

36 (44)

Median (range) time from diagnosis to omacetaxine, mo

75.4 (7.9–234.3)

Median (range) time from last TKIs to omacetaxine, mo

1.3 (0.2–28.0)

Abbreviations: ECOG = Eastern Cooperative Oncology Group; NYHA = New York Heart Association; TKI = tyrosine kinase inhibitor.
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a

Alkyl sulfonates (busulfan), anthracyclines and related substances, interferon alpha, rituximab, nitrogen mustard analogues, nitrosoureas, other
antineoplastic agents (anagrelide, homoharringtonine [omacetaxine mepesuccinate is a semisynthetic formulation of the plant alkaloid
homoharringtonine], hydroxycarbamide), etoposide, purine analogs, or pyrimidine analogs.
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Table 2

Reasons for Omacetaxine Discontinuation

NIH-PA Author Manuscript

n (%)
Patients continuing therapy

13 (16)

Patients discontinued therapy

68 (84)

Reason for discontinuation
Progressive disease

24 (30)

Withdrawal by requesta

11 (14)

Lack of efficacy

10 (12)

Adverse event

7 (9)

Deathb

5 (6)

Noncompliance

2 (3)

Lost to follow-up

1 (1)

Otherc

8 (10)

a

NIH-PA Author Manuscript

Includes withdrawals at the request of the patient, principal investigator, sponsor, or regulatory authority.

b

Includes deaths occurring up to 30 days after last dose.

c

Reasons specified were stem cell transplant (n = 5), donor lymphocyte infusion, hematologic resistance, and medical decision.
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36

7
5

Intolerance of ≥ 2 TKIs

Resistance to 1 TKI and intolerance of 1 TKI

1 (20)

0

7 (10)

2 (6)

6 (13)

Twenty-one patients (26%) were not evaluable for response.

One-sided 95% lower confidence limit = 12.8%.

c

b

Includes confirmed and unconfirmed responses.

a

Abbreviations: MCyR = major cytogenetic response; TKI = tyrosine kinase inhibitor.

69

Resistance to ≥ 2 TKIs

Response by previous resistance to or intolerance of TKIs

45

3 Previous TKIs

8 (10)

81b

2 Previous TKIs

Response by number of previous TKIs

All patients

Complete

n

0

2 (29)

6 (9)

2 (6)

6 (13)

8 (10)

Partial

1 (20)

2 (29)

13 (19)

4 (11)

12 (27)

16 (20)c

Total MCyR

Major Cytogenetic Response,a n (%)

0

1 (14)

3 (4)

2 (6)

2 (4)

4 (5)

Minor

0

1 (14)

7 (10)

3 (8)

5 (11)

8 (10)

Minimal

Other Cytogenetic Response, n (%)

NIH-PA Author Manuscript

Best Cytogenetic Response to Treatment With Omacetaxine

1 (20)

4 (57)

23 (33)

9 (25)

19 (42)

28 (35)

Total Cytogenetic Response, n (%)
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Table 4

Treatment-Emergent Adverse Events Occurring in ≥ 15% of Patients

NIH-PA Author Manuscript

Event, n (%)

NIH-PA Author Manuscript

All Grades

Grade ≥ 3

Thrombocytopenia

61 (75)

54 (67)

Anemia

51 (63)

31 (38)

Neutropenia

39 (48)

37 (46)

Leukopenia

21 (26)

19 (24)

Pancytopenia

18 (22)

16 (20)

Infectiona

37 (46)

10 (12)

Diarrhea

35 (43)

1 (1)

Nausea

29 (36)

1 (1)

Fatigue

23 (28)

5 (6)

Asthenia

18 (22)

1 (1)

Fever

17 (21)

1 (1)

Arthralgia

16 (20)

1 (1)

Headache

16 (20)

1 (1)

Injection site erythema

15 (19)

0

Constipation

13 (16)

0

Epistaxis

12 (15)

1 (1)

Extremity pain

12 (15)

1 (1)

Hematologic

Nonhematologic

a

Includes all preferred terms in system organ class “Infections and Infestations.”

NIH-PA Author Manuscript
Clin Lymphoma Myeloma Leuk. Author manuscript; available in PMC 2014 October 01.

