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Abstract

Purpose—To conduct a phase | clinical trial exploring the safety and efficacy of ruxolitinib, a
JAK1/2 inhibitor, for chronic myelomonocytic leukemia (CMML).
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Experimental Design—Patients with CMML-1 were included without regard to previous
therapy. Key exclusion criteria included an absolute neutrophil count (ANC) <0.25 x 102 cells/dL
and a platelet count <35 x 103 cells/dL. Four cohorts were enrolled using a "rolling six" study
design, with doses ranging from 5 to 20 mg twice daily of ruxolitinib in 5-mg dose escalations.

Results—Between March 2013 and January 2015, 20 patients were enrolled and treated with
ruxolitinib. Seventy percent of patients had the proliferative subtype and 47% had higher risk
disease by the Global MD Anderson Scoring System. Eight patients (42%) received a prior
hypomethylating agent. No dose-limiting toxicities for ruxolitinib were identified. One subject had
grade (G)3 thrombocytopenia with no other drug-associated G3 or G4 adverse events. The mean
duration of therapy was 122 days (range, 28-409 days). Four had hematologic improvement and
one patient had a partial response per 2006 International Working Group (IWG) criteria. Five of 9
patients with splenomegaly had a reduction in spleen size. Ten of 11 patients with reported
disease-related symptoms had clinically meaningful or complete resolution. When combining
IWG and spleen responses, a total response rate of 35% (7= 7) was identified. Correlative analysis
demonstrated a reduction in inflammatory cytokines and GM-CSF-dependent STAT5
phosphorylation.

Conclusions—The recommended phase Il dose of ruxolitinib is 20 mg twice daily. We
demonstrate that ruxolitinib has promising activity in CMML with particular benefit in those with
disease-related B symptoms that warrants further study.

Introduction

Chronic myelomonocytic leukemia (CMML) is an aggressive adult myeloid neoplasm
classified as a myelodysplastic syndrome/myeloproliferative neoplasm (MDS/MPN) and
characterized by peripheral blood monocytosis, bone marrow dysplasia, frequent occurrence
of extramedullary disease, and a propensity for progression to acute myeloid leukemia
(AML,; ref. 1). The morbidity that accompanies this diagnosis can include transfusion-
dependent cytopenias, symptomatic splenomegaly, and disease-related fatigue or other
constitutional symptoms.

Although the DNA hypomethylating agents (HMA) azacitidine and decitabine are approved
for use in CMML by the FDA, a paucity of CMML patients were included in registration
trials, and no treatment has been shown to impact the natural history of this disease (2).
CMML is a disease entity distinct from pure MDS or MPN, with a unique biology,
mutational landscape, disease manifestations, and natural history (3, 4). It can be further
classified as MDS-CMML or MPN-CMML based on the absence or presence of
leukocytosis, respectively (5). HMA therapy can temporarily improve cytopenias in MDS-
CMML, but is associated with less favorable outcomes in MPN-CMML, which constitutes
50% of CMML cases (6-8). Cytoreductive agents such as hydroxyurea or cytarabine can
reduce leukocytosis and splenomegaly in MPN-CMML, but usually worsen cytopenias and
have modest impact on disease-associated symptoms. Given the limited treatment options
for CMML, there is a clear unmet need for the development of novel therapeutics.

Although the genetic landscape of CMML is heterogeneous, we have previously shown that
the majority of CMML cases display GM-CSF hypersensitivity, as has also been reported in
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the pediatric myeloid neoplasm juvenile myelomonocytic leukemia (9, 10). We further
demonstrated that this pathway is a potential therapeutic target by reducing CMML cell
proliferation via GM-CSF neutralization with anti-GM-CSF antibodies or JAK2 inhibitors /n
vitro (9). On the basis of this preclinical evidence, we conducted a phase | study of the
JAK1/2 inhibitor ruxolitinib, which is approved by the FDA for patients with intermediate or
higher risk myelofibrosis or polycythemia vera, to explore its safety and, as a secondary
objective, its efficacy in patients with CMML (11, 12).

Patients and Methods

Study population

Patients had a diagnosis of CMML per World Health Organization (WHO) criteria that was
confirmed at each treatment center. These criteria require that patients have a sustained
peripheral monocyte count greater than 1 x 103 cells/dL, evidence of dysplasia or clonality,
and the exclusion of other hematologic malignancies such as chronic myeloid leukemia or
other MPNs. Both treatment-naive and pretreated patients were allowed on study. Eligibility
criteria included a platelet count of greater than 35 x 103 cells/dL, an absolute neutrophil
count (ANC) greater than 250 cells/dL, a serum creatinine <2.0 mg/dL, and a serum total
bilirubin <1.5 times the laboratory upper limit of normal. Other eligibility criteria included
age greater than 18 years and an Eastern Cooperative Oncology Group performance status
score of 0, 1, or 2. Concurrent GM-CSF treatment was not allowed and patients with a
history of metastatic malignancy within the last 2 years were excluded. Erythropoietin and
G-CSF recombinant products were allowed provided the patient was on therapy for at least 8
weeks. Previous clinical therapies required a wash-out period of at least 28 days. The study
was approved by each of the MDS Clinical Research Consortium centers' respective
institutional review board and investigators abided by good clinical practice guidelines. Each
participant provided informed consent before initiating study procedures. The study was
registered at clinicaltrial.gov (NCT01776723).

Study design

A dose escalation, "rolling six" phase | study design was employed (13). Subjects were
allocated to starting daily doses of ruxolitinib of 10 to 40 mg/day, divided in two equal
doses, and escalated by increments of 10 mg/day for each cohort according to the
predetermined algorithm outlined in Supplementary Table S1. Each cohort could include up
to 6 subjects. One cycle was defined as 4 weeks of therapy without interruption. Patients
were treated for a total of 16 weeks but were allowed to continue therapy until disease
progression or prohibitive toxicity. Dose-limiting toxicities (DLT) were defined as any grade
4 hematologic toxicity and any grade 3 or greater nonhematologic toxicity except nausea
that is controlled by antiemetic therapy based on the NCI Common Terminology Criteria for
Adverse Events (CTCAE) version 4.0. To discern disease-specific versus drug-specific
myelosuppression, grade 4 thrombocytopenia was defined as a decrease of = 50% from
baseline pretreatment values and a level of < 25,000/dL. Grade 4 neutropenia was defined as
a decrease of = 50% from baseline and a level of <500/dL. For dose-escalation purposes,
subjects were evaluated for DLTs during the first and second cycles of therapy. The MTD
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was defined as the highest dose where less than 33% of subjects experience a drug-related
predefined DLT.

Response criteria

Blood and bone marrow response and progression were assessed according to the
International Working Group (IWG) 2006 criteria for MDS (14). Best responses were
annotated and reported. Symptoms were assessed with the EORTC-QLQ-C30 and the
FACT-Leu scales (15, 16). Chart review and investigator interview were also performed to
determine whether ruxolitinib resulted in a clinically meaningful improvement in disease-
related symptoms. Spleen length was assessed by physical exam. A spleen response was
recorded if the spleen length below the left costal margin was reduced by >50% as recorded
by a tape measure from the costal margin to the spleen tip on physical exam. Bone marrow
biopsies were performed during screening and at the end of cycles 2 and 4. Complete blood
counts were assessed at screening and weekly during treatment cycles at local laboratories.
Patients were considered evaluable for response if they received at least one dose of
ruxolitinib.

Mutational analysis

Using a portion of cryopreserved bone marrow mononuclear cells (BMNC) from aspirates,
50 to 100 pg of DNA was isolated as described previously (17). Amplicon-based targeted
next-generation sequencing with a custom Qiagen GeneRead myeloid panel was performed
to determine the presence of recurrent JAKZ, CBL, NRAS, KRAS, RUNX1, TETZ, SRSF2,
EZHZ, IDHI1I2, KIT, ASXL1, and SF3B1 gene mutations, including variant allele frequency
from pretreatment and end of study, or best response samples when available. Sequential
samples from the same patient were only used if the DNA was derived from the same tissue
source. Sequencing was performed on a Miseq personal sequencer (illumina) and analysis
performed with NextGene (Softgenetics LLC) and GeneRead DNA (Qiagen) genomic
software as described previously (17). Variants present in the Exome Variant Server
(NHLBI; Bethesda, MD) or the 1000-Genome Project databases at a frequency of >1% were
considered likely to be germ line. Only mutations occurring in the coding region were
considered. Frame-shift, nonsense, and missense variants occurring at a variant frequency of
>5%that had a PolyPhen-2 and SIFT prediction score of probably damaging or higher were
included in the final analysis (18, 19).

pPSTATS5 and cytokine analysis

Cryopreserved BMNCs were thawed and aliquots were either treated with 10 ng/mL of GM-
CSF for 15 minutes or left untreated. Cells were fixed, permeabilized, and stained with an
anti-pSTATS Alexa647 antibody as described previously (9). The 95th percentile of cells in
the stimulated gate was measured under basal and GM-CSF-stimulated conditions for
pretreatment and end of study or best response samples when available using Cytobank flow
cytometry (Cytobank Inc; ref. 20). Bone marrow plasma was isolated by collecting the
supernatant of Ficoll-separated, red blood cell-lysed whole bone marrow. Proinflammatory
cytokine levels were measured in pretreatment and end of study or week 17 samples when
available, using an Inflammatory Cytokine Human 30-Plex Panel (Luminex).
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Plasma inhibitory assay

Results

Frozen peripheral blood plasma samples isolated prior to the first dose, 3 hours after the first
dose of ruxalitinib, and while on therapy (mean 10 weeks, range 5-16 weeks). The plasma
inhibitory assay (P1A) was performed as previously described for FLT3 inhibitors (21). For
each condition above 0.75 x 108 THP1 cells were incubated with 0.75 mL of plasma at 37°C
for 2 hours in duplicate, adding 10 ng/uL of GM-CSF in the last 30 minutes of incubation
for one of the arms. After incubation, the cells were washed twice with PBS and prepared
for pSTATS5 analysis as stated above.

Patient characteristics

Between March 2013 and January 2015, 20 patients were enrolled at 3 MDS clinical
research consortium sites and treated with ruxolitinib. Table 1 describes the baseline
characteristics of these patients. The median age was 71 (48-84) years and 75% of patients
were male. All patients had CMML-1 by the WHO criteria and 70% (7= 14) had MPN-
CMML by French—-American—British (FAB) criteria. Forty-five percent of patients (n=9)
had palpable splenomegaly and 30% of patients had intermediate-2 or higher risk disease as
measured by the Global MD Anderson Prognostic Scoring System (22). Eleven patients had
disease-related symptoms (55%) and 11 (55%) received prior therapy, 8 of whom had been
treated with a HMA.

Dose escalation and toxicity

Four, twice-daily dose levels were evaluated without respect to food (23; 5, 10, 15, and 20
mg). Six patients were enrolled in cohort 1 (5 mg twice daily), 4 patients in cohort 2 (10 mg
twice daily), 5 patients in cohort 3 (15 mg twice daily), and 5 patients were enrolled in
cohort 4 (20 mg twice daily). All 20 patients enrolled were evaluable for toxicity. No DLTs
were observed in any of the cohorts during the 2-cycle evaluation period. Summaries of
possible, probable, or definite treatment-emergent toxicities occurring at a frequency of
greater than 10% are in Table 2 and all toxicities recorded are available in Supplementary
Table S2. There were no grade 3 or 4 treatment-emergent hematologic toxicities at any dose
level, which is distinct from phase | toxicity data reported in primary myelofibrosis (24).
The median hemoglobin for cohorts 1 to 4 was 9.9, 10.2, 11.8, and 10.2 g/dL, respectively
(median 10.5 g/dL, range 6.3-14.2 g/dL). A total of 8 patients (40%) were packed red blood
cell transfusion dependent at study entry. The median platelet count of cohorts 1 to 4 was
143, 200, 156, and 120 cells x 103/dL, respectively (median of study 152 x 103 cells/dL,
range 41-488 x 103 cells/dL). No patients were platelet transfusion dependent at study entry.
Weekly hemoglobin and platelet counts did not differ significantly while on ruxolitinib
therapy and are plotted in Supplementary Fig. S1.

Clinical response and duration

Hematologic and bone marrow responses were assessed by the IWG 2006 MDS guidelines a
priori. Four patients met criteria for hematologic improvement by IWG MDS criteria and
one patient achieved a partial bone marrow response. The details of each patient who
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achieved a response are summarized in Supplementary Table S3. In total, 5 of 9 patients
with palpable splenomegaly had >50% improvement in spleen size. Eleven of 20 patients
had constitutional symptoms or severe fatigue preventing patients from completing activities
of daily living, at baseline. Of these 11 patients, 10 had resolution or clinically meaningful
improvement in these symptoms. However, the EORTC-QLQ30 and FACT-Leu were not
able to identify interval improvement in symptoms despite clear benefit noted by patients to
investigators (Supplementary Fig. S2). The duration of therapy and responses are
demonstrated by the Swimmer plot in Fig. 1 (mean duration of therapy was 122 days; range,
28-409 days). The most frequent reason for therapy discontinuation was disease
progression. However, no patients transformed to AML while on therapy. A detailed
description of reasons for discontinuation is located in Supplementary Table S3. When
combining spleen and MDS IWG responses, the overall response rate was 35% (n=7) for
the entire cohort. There was no difference in response based on FAB subclassification of
MDS-CMML versus MPN-CMML (P = 0.6).

Correlative analysis

Mutational profiling—Nineteen of 20 patients had pretreatment DNA from blood or bone
marrow available for mutational profiling and 9 of 20 had sequential samples available for
analysis. The spectrum of mutations in this cohort is shown in Fig. 2A. The most frequent
gene mutated was 7E72(58%, n=11), followed by ASXL1 (42%, n= 8) and SRSF2 (26%,
n=75) as previously described for CMML (25). The frequency of mutations in JAKZ (21%, n
= 4) was higher and the frequency of SRSF2and RUNX1 (5%, n= 1) were lower than
previously published (25). This may be explained by the increased number of patients
enrolled with MPN-CMML and the ineligibility of patients with severe thrombocytopenia
compared with historical cohorts for JAK2 and RUNXZ1, respectively (26). No statistically
significant differences in response were seen when the comparison was grouped at the gene
level (i.e., TETZ2, SRSF2, JAK2) or the pathway level (i.e., signaling, splicing, and
epigenetic pathway mutations). In those cases in which sequential sequencing was
performed at screening and week 17 (x 2 weeks) or end of study, no difference in the pattern
of mutant allelic burden was identified between responders (7= 3) and nonresponders (/7=
7), as shown in Fig. 2B-J. Minimal change in mutant allele frequency was identified during
therapy, consistent with previous reports of short-term ruxolitinib therapy in myelofibrosis
(112).

Inflammatory cytokine analysis—Given previous data demonstrating the capacity of
ruxolitinib to downregulate a broad array of inflammatory cytokines in myelofibrosis, we
explored the effect of ruxolitinib on cytokine levels in CMML and correlation with response
(24). Seventeen of 20 cases had bone marrow plasma available for cytokine profiling and 10
of 20 cases had sequential samples available for analysis. Pretreatment levels of VEGF,
MCP-1, IP-10, IL8, IL1RA, sCD40L, MDC, MCP-3, GRO, TGFa, eotaxin, and FGF-2 were
increased in our cohort relative to other cytokines tested (data not shown). There was no
association between any single cytokine and clinical response. Furthermore, there were no
statistical associations but a trend identified with response for those patients that multiple
increased cytokines (pan-cytokine column), as denoted in Fig. 3A. In those cases in which
sequential bone marrow plasma samples were present at screening and week 17 (+ 2 weeks)
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or end of study, EGF, FGF-2, eotaxin, TGFa, IFNy, GRO, MCP-3, IL12P40, IL15,
SCD40L, IL1RA, IL9, IL2, MIP-1a, TNFB, and VEGF were downregulated in 50% or more
of cases analyzed. When comparing downregulation of cytokines to response, 2 of 4 cases
with >20-fold downregulated cytokines had both a MDS IWG and spleen response (Fig.
3B). The other two cases had a clinically meaningful improvement in symptoms and
duration of treatment (DoT) of 509 (remains on treatment) and 172 days (mean DoT 122),
suggesting clinical benefit not captured by IWG response criteria.

GM-CSF-dependent activation of pSTAT5—We tested the basal and GM-CSF
induction of pSTATS in 16 of 20 cases on study. As shown in Fig. 4A and B, no differences
were seen in prestudy GM-CSF pSTAT5 induction between responding and nonresponding
groups when comparing the fold-change increase in pSTATS5 from basal levels. There was
also no difference in basal pSTATS5 levels when comparing responders and nonresponders
(data not shown). In 5 cases with informative sequential samples, GM-CSF pSTAT5
induction was reduced (P=0.06) in week 17 £ 2 weeks when compared with its prestudy
counterpart (Fig. 4A-C).

To determine whether sufficient free drug was available in the peripheral blood to
downregulate pSTATS, we performed the PIA assay as previously described. Using THP-1
cells, we tested the capacity of peripheral plasma from patients 3 hours posttreatment or
while on study (median 10 weeks) to downregulate pSTATS in the cell line relative to the
corresponding screening or pretreatment plasma. As shown in Fig. 4D-H, on-treatment
plasma (7= 15) was able to downregulate both basal and GM-CSF-dependent pSTAT5
suggesting that ruxolitinib was able to effectively target the JAK/STAT pathway in CMML.
No difference in downregulation of pSTAT5 was seen in between cohorts or doses.

Discussion

There are only a few active therapies for CMML. Therapies that can be useful in MDS, such
as HMAs, are of limited value in treatment of splenomegaly and other MPN-like symptoms
in CMML. The majority of agents tested in the CMML context have either had modest
activity or unacceptable toxicity (27-30). In part, CMML therapy has lagged behind that for
MDS because CMML has been grouped with MDS historically despite biologic differences
from MDS and clinically distinct behavior, and also because it's reported incidence rate is
low: on the order of 0.4 per 100,000 persons per year in the United States (31). However,
CMML incidence may be underestimated, in part, because no CMML-specific therapeutic
strategy exists that would provide compelling reason to stratify CMML from MDS in
clinical practice.

The spleen and symptom-related activity of ruxolitinib in myelofibrosis and our preclinical
in vitro data identified JAK?2 as a potential therapeutic target in CMML and provided the
rationale for the current study. Given the reported high rate of myelosuppression in
myelofibrosis and polycythemia vera seen with ruxolitinib, we performed a phase I clinical
trial to determine the MTD in CMML and to preliminarly explore efficacy. In our study,
ruxolitinib was well tolerated at all dose levels with minimal toxicity. We did not observe the
severe hematologic toxicity reported in MPNSs, despite similar dosing, suggesting a disease-
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specific favorable toxicity profile. Although the underlying biology for this is not clear, these
findings provide a platform to begin to understand the microenvironmental or cell intrinsic
mechanisms by which hematologic toxicity is spared in CMML.

Although data generated from murine JAK2 knockout models indicate that the
hematopoietic suppression of ruxolitinib is secondary to "on target" cytokine suppression,
emerging clinical data suggests a more complex underlying etiology (32). For example,
pacritinib and momelotinib, two JAK inhibitors in clinical development, have been tested in
myelofibrosis with less hematologic toxicity compared with ruxolitinib (33, 34).

In addition to a favorable hematologic toxicity profile, 3 patients in this study achieved
durable hematologic responses by MDS IWG criteria. Furthermore, 5 of 9 patients achieved
a >50% reduction in splenomegaly, (26) and the majority of patients derived improvement in
physician-reported disease-related symptomatology. The latter is particularly notable
because, to our knowledge, there are no large studies reporting the incidence or quality of
these symptoms in CMML. In our experience, the magnitude of these symptoms was only
fully appreciated after evaluating responding patients on treatment.

Although abstraction of medical records and investigator interview confirm a dramatic
improvement in fatigue and B-symptoms, the patient reported FACT-Leu and EORTC-QLQ-
C30 scales did not support this. This discrepancy is explained by either an overestimation of
effect detailed in the medical record or a lack of sensitivity of the tested scales to measure
the improvement in symptoms. We favor the latter explanation because the tools used in this
study were exploratory and have not been validated in CMML. Furthermore, anecdotes of
patients who did not wish to be removed from study for objective disease progression
because of dramatic improvement in fatigue were common on study.

The correlative laboratory studies demonstrate a downregulation of GM-CSF-dependent
pSTATS posttreatment, suggesting adequate on target effect. However, we did not find a
correlation between basal GM-CSF-dependent pSTAT5 activation and response to
ruxolitinib. In addition, when profiling mutational composition and inflammatory cytokines
we additional found no statistically associated basal marker that predicted clinical response.
However, sequential profiling did reveal that ruxolitinib appears to have a similar effect on
inflammatory cytokines in CMML compared with myelofibrosis, and a lack of alteration in
mutation burden, also similar to MPN (24).

To our knowledge, this study represents among the first CMML-specific, biologically driven
clinical trials. We demonstrated that ruxolitinib is safe and has a favorable hematologic
toxicity profile in the context of CMML at a recommended phase 11 dose of 20 mg twice
daily. We observed a broad range of activity that includes hematologic, spleen, and symptom
response and correlative analysis highlighted the frequency of ruxolitinib-associated
cytokine depletion in this disease. A phase Il study is planned that will incorporate the
MPN-Symptom Assessment Form, which has been preliminarily demonstrated to have
sensitivity in CMML and is also incorporated in recent MDS/MPN-specific response
criteria that were not available when this trial was conducted (35).
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Refer to Web version on PubMed Central for supplementary material.
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Translation Relevance

Chronic myelomonocytic leukemia (CMML) is an aggressive leukemia with no available
disease-modifying therapies. There is a specific void in the therapeutic armamentarium of
CMML for those patients who have been treated with hypomethylating agents and those
that have myeloproliferative symptoms. This phase | clinical trial identifies ruxolitinib as
a clinical therapeutic in CMML with notable efficacy in those patients with splenomegaly
and constitutional symptoms even after treatment with hypomethylating agents. We
additionally find that ruxolitinib is well tolerated and, in contrast to myelofibraosis, is not
associated with significant hematologic toxicity even at 20 mg twice daily. Taken
together, this study provides the first clinical evidence that ruxolitinib, and by extension
the JAK/STAT pathway, is a targetable and clinically relevant vulnerability in CMML.
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Figure 1.
Swimmer plot of clinical response and DoT. Plot demonstrating duration of therapy in

months. Legend in plot describes symbols and colors denote cohort. Information regarding
treatment discontinuation is located in Supplementary Table S3.
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nonresponding patients. x-axis denotes week (W) and/or best response (BR).
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Figure 3.

Inflammatory cytokine profiling of CMML patients treated with ruxolitinib. Heatmap
demonstrating cytokine levels in the context of ruxolitinib. Legend is denoted on the figure.
Red=higher levels, Blue=lower levels. Cases that achieved an MDS IWG 2006 response
and/or spleen response are denoted. A, heatmap demonstrating cytokine levels relative to the
mean level of each respective cytokine. "Pan-cytokine" is defined as the number of cytokines
elevated above the mean in any given subject (7= 17). B, heatmap demonstrating
downregulation of cytokines after week 17 in 10 subjects. "Pan-cytokine A" is the number of
cytokines downregulated after therapy in any given subject. Those in red had at least 20
cytokines decreased compared with pretreatment levels. Responses denoted as in (A).
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Figure 4.

Ruxolitinib suppresses GM-CSF-dependent pSTAT5 activation. A, representative sample
demonstrating change in pSTATS5 activation while on ruxolitinib therapy. Percent of cells in
pSTATS gate are noted. B, fold change of GM-CSF 0.1 ng/mL stimulated pSTATS5 levels
relative to basal pSTATS in pretreatment and week 17 (x 2 weeks) bone marrow samples (7
=5). C, fold change of GM-CSF 10 ng/mL stimulated pSTATS5 levels relative to basal
pSTATS in pretreatment and week 17 (2 weeks) bone marrow samples (/7= 5). D-H, PIA
results demonstrating the percent of THP-1 cells in the pSTATS gate comparing
representative sample of THP-1 cells treated with patient plasma (D), basal pretreatment or
screening samples (pre) with samples taken 3 hours after the first dose (3 hours; n=11; E,
GM-CSF 10 ng/mL stimulated pretreatment or screening samples (pre) with samples taken 3
hours after the first dose (3 hours; 7= 11; F, basal pretreatment or screening samples (pre)
with samples taken while patient was on study for an average of 10 weeks (post). (7= 15;
G). H, GM-stimulated 10 ng/mL pretreatment or screening samples (pre) with samples
taken while patient was on study for an average of 10 weeks (post). (7= 15).

Clin Cancer Res. Author manuscript; available in PMC 2017 January 30.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Padron et al.

Table 1

Baseline characteristics of CMML patients treated with ruxolitinib

Baseline characteristic

(n=20)

Median age (range)

Male (%)

WHO classification
CMML-1 (%)

CMML-2 (%)

FAB classification
MDS-CMML (%)
MPN-CMML (%)

Risk stratification (MDASC)
Lower risk (%)

Higher risk (%)

Hypomethylating agent status
Treatment (%)

No treatment (%)

Splenomegaly (%)

Median WBC x 10%/dL (range)

Median AMC x 10%/dL (range)

Median HGB g/dL

Median PLT x 10%/dL

Disease-related/constitutional symptoms@

69 (48-84)
15 (75%)

20 (100%)
0 (0%)

6 (30%)
14 (70%)

70% (14)
30% (6)

40% (8)

60% (12)

9 (45%)

22 (2.3-92.9)
2.93 (0.61-5.83)
10.4 (6.3-14.2)
152 (41-488)
11 (55%)

Page 17

Abbreviations: AMC, absolute monocyte count; HGB, hemoglobin; MDASC, Global MD Anderson Scoring System; PLT, platelets; WBC, white

blood cell count.

a . .
As reported by medical record abstraction.
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Treatment-emergent toxicities occurring at a frequency of greater than or equal to 10%

Table 2

Toxicity

Grade 1/2 Grade 3/4  Total (%)

Fatigue/weakness

Nausea/vomiting

Shortness of Breath/dyspnea

Diarrhea
Anemia
Headache
Rash/pruritus
Constipation

Mucositis

Gastroesophageal reflex disease

Cramping

[o2]
N

8 (40)
0 8 (40)
2 7 (30)
1 6 (26)
0 3 (15)
0 3 (15)
0 2 (10)
0 2 (10)
0 2 (10)
0 2 (10)
0 2 (10)

N NN NN NN W w o1 o1
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