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EMA
• Azacitidine, only in dysplastic
CMML with 10-19% 
blasts/promonocytes (CMML-2)

Approved drug therapies in CMML
US FDA
• Azacitidine
• Decitabine
• Decitabine + Cedazuridine

• Hydroxyurea: Not formally approved as a “disease-modifying drug” but standard 
of care for proliferative CMML with leukocytosis or splenomegaly

• ESAs: may be beneficial in low-risk, anemic patients.



≥2 criteria:
Marrow blasts 5%

Abnormal K (except –Y)
ANC >16 g/L
Hb <10 g/dL

Platelets <100 g/L
Splenomegaly >5 cm

Or extramedullary localization

OS EFS Cumulative incidence of AML

DACOTA randomized phase 3 study of decitabine ± HY vs HY in 
advanced proliferative CMML

Itzikson R et al. JCO 2023



DNMTi – Clinical Pearls

• ORR rates 45-50%

• CR rates 7-17% 

• Time to response: 3-4 cycles

• Median duration od response: 12-18 months

• Survival after progression: 3-6 months

Fenaux P et al. Lancet Oncol 2009; Garcia-Manero G et al. Blood 2006; Tucker & Patnaik AJH 2019 



Lanino L. ASH 2024/Submitted 

CMML: Life expectation



• In absence of data from RCT, remains unclear 
whether debulking and/or CR status is 
advantageous for allo-HCT outcomes

• Pre-HCT debulking strategies may result in 
worsening cytopenias, increased transfusion 
dependence with ensuing complications and/or 
infections that may preclude proceeding to 
transplant

• Upfront transplantation without prior disease-
modifying treatment should be preferred 
whenever possible irrespective of BM blast 
count (to maximize chances of reaching allo-HCT)

Allo-SCT in CMML: recommendations from the EBMT PH&G Committee

Onida F. et al, Blood 2024; 143 (22) 2227-2244



Marando L et al Haematologica 2025

Established and investigational therapeutic targets in CMML



Tremblay D et al. Leukemia 2025

Venetoclax + HMA: a PS matched multicenter cohort study

CONCLUSIONS
• higher response & LFS, but no OS gain
• May facilitate bridging to HSCT in 

eligible patients
• Toxicities & optimal VEN schedule

require further prospective study





Hunter HM et al. Clin Cancer Res. 2021;27(22):6095-6105

Ruxolitinib in CMML: a phase I/II study



Efficacy and Safety of Ruxolitinib for Treatment of Symptomatic CMML: 
Results of a Multicenter Phase II Clinical Trial

Padron E et al. Blood (2022) 140 (Supplement 1): 1101–1103.

Eligibility criteria: symptomatic splenomegaly and/or MPN-SAF total score (TSS) >17

• 29 pts (9/2019-6/2022)
• Ruxo 20 mg BID
• ORR by MDS/MPN IWG criteria: 17% (10%PR, 7% mR)
• 69% SD, 14% NE
• Clinical benefit 66% (19/29)
• 30% (6/20) achieved ≥ 35% SVR 
• 50% (10/20) had 10% or more SVR
• 54% MPN-SAF TSS >50% reduction at 60 days 
• all but four patients demonstrated an improvement in 

MPN-SAF TSS



ASTX727 (Oral decitabine + cytidine deaminase inhibitor cedazuridine) 
provides oral HMA option

• DNMTi’s when administered orally are rapidly degraded by Cytidine Deaminase (CDA) upon first-pass in GI tract and 
liver

• Administering decitabine orally with a CDAi allows greatly enhanced bioavailability of decitabine at low doses

• May avoid potential GI toxicities associated with high oral doses 

• Potential for improved efficacy because of increased systemic exposure due to systemic CDA inhibition, and more 
convenient chronic administration



OS and LFS with ASTX727 in CMML

Savona et al. BJH 2025.



Trial Progress Report  

 

               Page 5 of 17             

V1.0_14-Jun-2024 
                Restricted                   

2. Site Set-Up 

Target Number of Sites: 13 

11/13 sites were open for the AMMO trial. Sheffield and the Beatson did not open due to the 
trials rapid recruitment.  

3. Trial Recruitment 

a. Cumulative Recruitment 

Target Number of Patients: 75 

The study completed recruitment on 22-May-24 with 77 patients recruited onto the study. 

Figure 1. Cumulative Monthly Accrual 
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Ammo Recruitment

Target Cumulative Accrual Actual Cumulative Accrual • ASTX727 vs HU 2:1

• Enrolled 77 patients in 18 months

Results: ASH ORAL – December 2025

ASTX727 vs HU/BSC in MDS/MPN Overlap Syndromes (AMMO)

TARGET

ACTUAL

1st = Oct 22 77th = Apr 24
RECRUITED 7mo EARLY



ABNL MARRO – A MDS/MPN IWG Study

A Basket Trial of Novel therapy combinations in untreated MDS/MPN And 
Relapsed/Refractory Overlap Syndromes (ABNL-MARRO)

By courtesy of Michael Savona



ABNL MARRO Objectives
1. To test new therapies in MDS/MPN

2. To validate / update the MDS/MPN IWG Response Criteria

3. To develop biomarkers for response to therapy in MDS/MPN

4. To improve understanding of MDS/MPN
By courtesy of Michael Savona
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(DLT). Any treatment arm in which more than 1 of 6 
subjects experience a DLT after 4 dose decrements will 
be terminated. !e safety run-in will include both treat-
ment-naïve and relapsed/refractory MDS/MPN patients 
assigned to a treatment arm based on slot availability.

Phase 2
For doses that elicited fewer than 2 DLTs in 6 MDS/MPN 
subjects, efficacy will then be evaluated in phase 2 using 
a Simon Two-Stage design to allow early discontinuation 
of any futile treatment regimen and to pursue potentially 

beneficial combinations in larger cohorts of patients. Eli-
gible subjects will be randomly allocated into an active, 
non-blinded treatment arm. Treatment will begin at the 
RP2D and schedule of each combination determined in 
phase 1b. Stage 1 of the Two-Stage design will include 
only treatment-naïve subjects, and no stratification will 
occur prior to randomization. If sufficient responses 
(including MDS/MPN IWG response categories of CR, 
PR, MR, or CB) are seen in the first stage in treatment-
naïve subjects to warrant further investigation, MDS/
MPN patients who are refractory to or who have relapsed 

Fig. 1 Study Design. Once the RP2D and schedule has been determined for a given treatment in the phase 1b, that treatment arm may enter 
phase 2, which will follow a Simon Two-Stage design. Stage 1 of the phase 2 will include treatment-naïve MDS/MPN patients only. If sufficient 
efficacy is demonstrated in treatment-naïve patients to proceed to Stage 2 of the phase 2, then patients who have failed or were intolerant to 
DNMTi-containing regimens, including treatment on other AM-001 arms or prior to enrolling in the study, will also be included. Eligible patients 
will be randomly allocated to AM-001 arms that are actively accruing and to which they have not had prior exposure. In Stage 2, patients will be 
stratified based on treatment status (e.g. treatment-naïve vs relapsed/refractory/intolerant)

ABNLMARRO-001
Arm 1:  ASTX727 + Itacitinib (JAK1-i) – closed to enrollment
Arm 2: ASTX727 + Ruxolitinib (opens q3 2025)
Arm 3: pending

ABNLMARRO 001
A Phase Ib-II Trial of Novel Combination 
Therapies in MDS/MPN patients naïve to 

therapy or who fail primary therapy with DNMTi
(DNA methyltransferase inhibitors)

Moyo et al. BMC Cancer 2022.
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Main targets of Pacritinib: 
• JAK2
• FLT3
• IRAK1 (Interleukin-1 Receptor–Associated Kinase 1)
• CSF1R 



Patnaik et al. Blood. 2020.
.

+ + + + + + 

Geissler et al. Leukemia. 2016. Solary E.  Clin Cancer Res. 2016. 

Responses were seemingly better in RAS pathway–mutant
CMML patients and in those who demonstrated GM-CSF
hypersensitivity in colony-forming assays and robust PDX
engraftment (both are innate features of RAS pathway–mutant
CMML). Similar GM-CSF hypersensitivity is seen in juvenile
myelomonocytic leukemia, a pediatric MDS/MPN overlap
neoplasm that is driven largely by germline and somatic RAS
pathway mutations (bona fide RASopathy), with poor out-
comes.11 Future studies are warranted to identify CMML
patient subtypes who are more likely to respond (eg, CMML
patients with RAS pathway mutations and/or those with GM-
CSF hypersensitivity in colony-forming assays), to identify
rational combination strategies and to test the safety and
efficacy of lenzilumab in children with juvenile myelomono-
cytic leukemia.
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Figure 1. Clinical and response characteristics of 15 pa-
tients with CMML enrolled in the phase 1 lenzilumab study.
(A) Oncoplot demonstrating the genotype of 15 CMML pa-
tients as documented at the time of enrollment into the study
and their correlation with disease responses, as adjudicated
by the IWG MDS/MPN overlap syndrome response criteria. It
also shows the dose cohort, number of doses of the study
drug, exposure to prior therapies, and duration of response.
The patient number (as indicated in Table 1) is shown below
the x-axis. (B) Grades 1-4 AEs encountered in the phase 1
lenzilumab CMML study.
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Letter to Blood

TO THE EDITOR:

Phase 1 study of lenzilumab, a recombinant anti–human
GM-CSF antibody, for chronic myelomonocytic leukemia
Mrinal M. Patnaik,1,* David A. Sallman,2,* Abhishek A. Mangaonkar,1 Rachel Heuer,1 Jeffery Hirvela,1 Darci Zblewski,1 Aref Al-Kali,1

Moritz Binder,1 Maria E. Balasis,2 HannahNewman,2 Christopher Letson,2 Traci L. Kruer,2 NaseemaGangat,1 Rami S. Komrokji,2 Ayalew Tefferi,1

Adrian Lo,3 Ted Shih,4 Cameron Durrant,3 Alan F. List,2 and Eric Padron2

1Division of Hematology, Department of Internal Medicine, Mayo Clinic, Rochester, MN; 2Department of Hematologic Malignancies, Moffitt Cancer Center,
Tampa, FL; 3Humanigen Inc, Burlingame, CA; and 4BeiGene, San Mateo, CA

Chronic myelomonocytic leukemia (CMML), an aggressive
hematological neoplasm characterized by sustained peripheral
blood monocytosis ($1 3 109/L, $10% of white cell count), is
associated with a median overall survival of 28 to 32 months,
with no current therapies that improve its natural history.1,2

Although hypomethylating agents (HMAs) have been ap-
proved for the management of CMML, the overall response
and complete response rates are 40% to 50% and ,20% re-
spectively, with no impact onmutational allele burdens, even in
responding patients.3,4 We have previously demonstrated that
primary CMML samples exhibit granulocyte-macrophage
colony-stimulating factor (GM-CSF)–dependent hypersensi-
tivity by hematopoietic progenitor colony-formation assays
and by phospho-STAT5 (pSTAT5) flow cytometry and that the
GM-CSF axis is a viable therapeutic target in CMML.5 Lenzi-
lumab (KB003) is a novel engineered human immunoglobulin
G1k monoclonal antibody, with high affinity for human GM-
CSF, that has activity in preclinical models of CMML.5 In ad-
dition, from a safety perspective, lenzilumab and its precursor,
KB002 (chimeric version), have been tested in multiple single-
and repeat-dose phase 1-2 clinical trials evaluating IV ad-
ministration of 0.2 to 10 mg/kg (or flat dosing of 400 and 600
mg) with no deaths, drug-related serious adverse events (AEs),
or withdrawals due to AEs. The largest published study to date
randomized 160 patients with inadequately controlled bron-
chial asthma to receive lenzilumab (n5 78) or placebo (n5 82),
with no grade 3-4 drug-related AEs.6 Notably, there were no
changes in biomarkers (serum surfactant protein D) or clinical/
radiological features of pulmonary alveolar proteinosis, a
known complication with anti–GM-CSF monoclonal antibody
therapy.6 We report a phase 1 clinical trial testing the safety and
preliminary efficacy of single-agent lenzilumab in CMML pa-
tients who were refractory, intolerant, or deemed ineligible for
HMA or hydroxyurea therapy (only 20% of patients in this trial
were treatment naive).

The study was approved by scientific and ethical review
boards at the Mayo Clinic and at the Moffitt Cancer Center. All
patients provided written informed consent to participate in
the study. This was a multicenter phase 1 study designed to
evaluate the safety and determine the recommended phase 2
dose of lenzilumab in subjects with CMML (NCT02546284).
Dose escalation proceeded using a standard 313 study

design to determine the maximum tolerated dose, with 6
evaluable patients required at the maximum tolerated dose
(supplemental Figure 1, available on the BloodWeb site). The
3 dose cohorts included 200 mg, 400 mg, and 600 mg given
IV on days 1 and 15 of cycle 1 and then on day 1 of subsequent
28-day cycles. Key inclusion criteria included a World Health
Organization (WHO)-defined diagnosis of CMML, an absolute
neutrophil count .0.5 3 109/L, and a platelet count .20 3
109/L (supplemental Table 1, study inclusion/exclusion
criteria).7 Response was evaluated utilizing the 2015 myelo-
dysplastic syndrome (MDS)/myeloproliferative neoplasm
(MPN) International Working Group (IWG)’s response crite-
ria.8 Pharmacokinetics analysis and pharmacodynamics were
evaluated by pSTAT5 using flow cytometry at screening and
at day 1, cycle 3. Next-generation sequencing was carried out
for myeloid-relevant genes on bone marrow mononuclear
cells at screening and at day 1, cycle 3. Progenitor colony-
forming assays were carried out in select patients, with the
same cells also being used to generate patient-derived xe-
nografts (PDXs; NSG-SGM3 mice), by previously described
methods.9 Because of financial limitations, we were not able
to assess for anti–GM-CSF antibody generation in study
subjects, although serial samples have been collected, and
there is a plan to complete this at a later date.

Between July of 2016 and June of 2018, 15 patients withWHO-
defined CMML were enrolled. The median age at study entry
was 74 years (range, 52-85 years), and 80% were male (Table 1;
supplemental Table 2). Nine (60%) patients were classified as
CMML-0, and 3 (20%) patients each were classified as CMML-1
or CMML-2. Seventy-three percent of patients had normal
cytogenetics or loss of chromosome Y. The most commonly
mutated genes at screening included TET2 (60%), ASXL1
(53%), and SRSF2 (47%); RAS pathway (ie, NRAS or CBL) mu-
tations were found in 40% of patients (Figure 1A; Table 1). Nine
(60%) patients were previously treated with HMAs and/or ex-
perimental therapies, 3 (20%) were treated with hydroxyurea,
and 3 (20%) were untreated, because they were deemed to be
unlikely to respond to HMAs or hydroxyurea. The median
hemoglobin at enrollment was 9.7 g/dL (range, 7.6-14 g/dL),
median white blood cell count was 103 109/L (range, 5.3-59.83
109/L), median absolute monocyte count was 4.5 3 109/L
(range, 1.3-103 109/L), median platelet count was 1473 109/L
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Chronic myelomonocytic leukemia (CMML), an aggressive
hematological neoplasm characterized by sustained peripheral
blood monocytosis ($1 3 109/L, $10% of white cell count), is
associated with a median overall survival of 28 to 32 months,
with no current therapies that improve its natural history.1,2

Although hypomethylating agents (HMAs) have been ap-
proved for the management of CMML, the overall response
and complete response rates are 40% to 50% and ,20% re-
spectively, with no impact onmutational allele burdens, even in
responding patients.3,4 We have previously demonstrated that
primary CMML samples exhibit granulocyte-macrophage
colony-stimulating factor (GM-CSF)–dependent hypersensi-
tivity by hematopoietic progenitor colony-formation assays
and by phospho-STAT5 (pSTAT5) flow cytometry and that the
GM-CSF axis is a viable therapeutic target in CMML.5 Lenzi-
lumab (KB003) is a novel engineered human immunoglobulin
G1k monoclonal antibody, with high affinity for human GM-
CSF, that has activity in preclinical models of CMML.5 In ad-
dition, from a safety perspective, lenzilumab and its precursor,
KB002 (chimeric version), have been tested in multiple single-
and repeat-dose phase 1-2 clinical trials evaluating IV ad-
ministration of 0.2 to 10 mg/kg (or flat dosing of 400 and 600
mg) with no deaths, drug-related serious adverse events (AEs),
or withdrawals due to AEs. The largest published study to date
randomized 160 patients with inadequately controlled bron-
chial asthma to receive lenzilumab (n5 78) or placebo (n5 82),
with no grade 3-4 drug-related AEs.6 Notably, there were no
changes in biomarkers (serum surfactant protein D) or clinical/
radiological features of pulmonary alveolar proteinosis, a
known complication with anti–GM-CSF monoclonal antibody
therapy.6 We report a phase 1 clinical trial testing the safety and
preliminary efficacy of single-agent lenzilumab in CMML pa-
tients who were refractory, intolerant, or deemed ineligible for
HMA or hydroxyurea therapy (only 20% of patients in this trial
were treatment naive).

The study was approved by scientific and ethical review
boards at the Mayo Clinic and at the Moffitt Cancer Center. All
patients provided written informed consent to participate in
the study. This was a multicenter phase 1 study designed to
evaluate the safety and determine the recommended phase 2
dose of lenzilumab in subjects with CMML (NCT02546284).
Dose escalation proceeded using a standard 313 study

design to determine the maximum tolerated dose, with 6
evaluable patients required at the maximum tolerated dose
(supplemental Figure 1, available on the BloodWeb site). The
3 dose cohorts included 200 mg, 400 mg, and 600 mg given
IV on days 1 and 15 of cycle 1 and then on day 1 of subsequent
28-day cycles. Key inclusion criteria included a World Health
Organization (WHO)-defined diagnosis of CMML, an absolute
neutrophil count .0.5 3 109/L, and a platelet count .20 3
109/L (supplemental Table 1, study inclusion/exclusion
criteria).7 Response was evaluated utilizing the 2015 myelo-
dysplastic syndrome (MDS)/myeloproliferative neoplasm
(MPN) International Working Group (IWG)’s response crite-
ria.8 Pharmacokinetics analysis and pharmacodynamics were
evaluated by pSTAT5 using flow cytometry at screening and
at day 1, cycle 3. Next-generation sequencing was carried out
for myeloid-relevant genes on bone marrow mononuclear
cells at screening and at day 1, cycle 3. Progenitor colony-
forming assays were carried out in select patients, with the
same cells also being used to generate patient-derived xe-
nografts (PDXs; NSG-SGM3 mice), by previously described
methods.9 Because of financial limitations, we were not able
to assess for anti–GM-CSF antibody generation in study
subjects, although serial samples have been collected, and
there is a plan to complete this at a later date.

Between July of 2016 and June of 2018, 15 patients withWHO-
defined CMML were enrolled. The median age at study entry
was 74 years (range, 52-85 years), and 80% were male (Table 1;
supplemental Table 2). Nine (60%) patients were classified as
CMML-0, and 3 (20%) patients each were classified as CMML-1
or CMML-2. Seventy-three percent of patients had normal
cytogenetics or loss of chromosome Y. The most commonly
mutated genes at screening included TET2 (60%), ASXL1
(53%), and SRSF2 (47%); RAS pathway (ie, NRAS or CBL) mu-
tations were found in 40% of patients (Figure 1A; Table 1). Nine
(60%) patients were previously treated with HMAs and/or ex-
perimental therapies, 3 (20%) were treated with hydroxyurea,
and 3 (20%) were untreated, because they were deemed to be
unlikely to respond to HMAs or hydroxyurea. The median
hemoglobin at enrollment was 9.7 g/dL (range, 7.6-14 g/dL),
median white blood cell count was 103 109/L (range, 5.3-59.83
109/L), median absolute monocyte count was 4.5 3 109/L
(range, 1.3-103 109/L), median platelet count was 1473 109/L
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n=15

•moAb v GM-CSF
•Ex vivo efficacy: 

Padron et al. Blood. 2013.

Targeting GM-CSF Hypersensitivity: LENZILUMAB

ORR 33%
Clinical benefit 27%



Combination therapy with lenzilumab and azacitidine 

Hiwasi et al. ASH. 2024 / Thomas et al. EHA 2025.

• N = 32 (May 2025)
• 55% ASXL1-mutated
• CR 41%  ORR 95%
• Durable responses (esp in CBL/TET2 mut)

PREACH-M:
• PREcision Approach to CHronic Myelomonocytic Leukaemia
• Ph2 (2022à)

TET2 mut
(Low risk) 

RAS mut
(High risk) 

R
AZA + VIT C

AZA + LENZILUMAB



Highly expressed in CMML (& monoblastic AML)

IO-202 mAB targets LILRB4 - upregulated on monocytes

patients were comprised of 1 MDS with ringed sidero-
blasts (MDS-RS), 2 MDS with multilineage dysplasia
(MDS-MLD), 1 MDS with isolated del(5q), 20 MDS with
excess blasts (MDS-EB), and 3 unclassified MDS (MDS-
U). Risk stratification by IPSS performed for both
CMML and MDS patients for the basis of comparison
is also included in Table 1.

A total of 12 CMML patients and all 27 MDS
patients received HMA therapy. The treatment sum-
mary and response to HMAs are detailed in Table 2.

LILRB4 expression

RNA expression of LILRB4 was increased in CMML
patients when compared to MDS patients and healthy
controls (q< 0.1, p< 0.01), as shown in Figure 1. No
statistically significant differences were observed in
LILRB4 expression based on risk groups, although MDS
patients showed a trend of decreased expression with
increased risk (Figure 2). No differences in expression
based on monocyte differential percentage or muta-
tional data were observed.

Figure 3 illustrates RNA expression of LILRB4 based
on response to HMA treatment. In both patients with
CMML or MDS, LILRB4 expression was slightly
increased in HMA responders prior to therapy com-
pared to HMA non-responders, though not statistically
significant (q> 0.1). No change in patient LILRB4 RNA
expression was detected in pre- and post-HMA ther-
apy samples.

In Figure 4, LILRB4 RNA expression in MDS/AML cell
lines is depicted. LILRB4 was expressed in MOLM13,
SKM1, and U937 with no detection of LILRB4 RNA in
HL60, MDS-L, or TF-1. When comparing response to
HMAs, LILRB4 expression is increased in HMA-sensitive
MOLM13 when compared to HMA-resistant MOLM13
(q< 0.01), but no significant change in expression was
detected in SKM1 and U937.

Pathway analysis

Gene set enrichment analysis revealed upregulation of
several pathways that correlated with higher LILRB4
expression in CMML patients (Figure 5), including PD-1
signaling (q¼ 0.004), CTLA-4 signaling (q¼ 0.004,
Figure 6), interferon gamma response (q¼ 0.004,

Table 1. Patient characteristics at baseline.
CMML
(n¼ 19)

MDS
(n¼ 27) p

Gender
Male 14 (73.7%) 18 (66.7%) .74
Female 5 (26.3%) 9 (33.3%)

Median age (range) [years] 73 (47–87) 68 (42–87) .27
Median laboratory values
White blood cell (range) ["109/L] 11.3 (2.1–67) 2.2 (0.6–11.5) .001
Hemoglobin (range) [g/dL] 10.8 (5.3–13.3) 10.1 (7.6–14.6) .25
Platelets (range) ["109/L] 96 (17–201) 62 (11–331) .76
Peripheral myeloid blast

percentage (range)
0 (0–17) 0 (0–15) .56

Bone marrow blast
percentage (range)

5 (1–17) 8 (1–18) .12

Cytogenetics
Diploid 13 (68.4%) 10 (37.0%) .078
-5/5q 1 (5.3%) 9 (33.3%)
-7/7q 0 8 (29.6%)
-20q 0 1 (3.7%)
-Y 0 1 (3.7%)
Complex 1 (5.3%) 11 (40.7%) .008

Mutations [n/number tested]
ASXL1 6/19 (31.6%) 2/16 (12.5%) .24
DNMT3A 0/19 3/16 (18.8%) .086
IDH1/2 0/19 1/16 (6.3%) .46
NRAS 4/19 (21.1%) 0/16 .11
RUNX1 1/19 (5.3%) 5/16 (31.3%) .073
SRSF2 6/19 (31.6%) 2/16 (12.5%) .24
TET2 11/19 (57.9%) 3/16 (18.8%) .036
TP53 2/19 (10.5%) 5/16 (31.3%) .21

IPSS
Low-risk 9 (46.4%) 2 (7.4%) .008
Intermediate-1-risk 4 (21.1%) 8 (29.6%)
Intermediate-2-risk 6 (31.6%) 12 (44.4%)
High-risk 0 5 (26.3%)

CMML: chronic myelomonocytic leukemia; MDS: myelodysplastic
syndrome.

Table 2. Hypomethylating agent therapy and response.
CMML (n¼ 12) MDS (n¼ 27) p

Hypomethylating agent
Single-agent azacitidine 4 (33.3%) 13 (48.1%) .091
Single-agent decitabine 5 (41.7%) 3 (11.1%)
Azacitidine in combination 2 (16.7%) 10 (37.0%)
Decitabine in combination 1 (6.3%) 0
Other 0 1 (3.7%)

Response
Complete remission (CR) 3 (25.0%) 11 (40.7%) .12
Marrow CR (mCR) 2 (16.7%) 0
Hematological improvement (HI) 1 (6.3%) 5 (18.5%)
Overall response rate (ORR) 6 (50.0%) 16 (59.3%) .73

CMML: chronic myelomonocytic leukemia; MDS: myelodysplas-
tic syndrome.

Figure 1. LILRB4 expression in healthy controls, untreated
CMML patients, and untreated MDS patients.

LILRB4 EXPRESSION IN CMML AND MDS 1495

Chien et al. Leuk Lymphoma. 2020
IO-202 + AZA ± VEN in R/R CMML 

[Ph1; NCT04372433; US Multicenter] 

CR 50% 
ORR 67%

Ph1: IO-202 + AZA: First 18 pts 

Mannis et al. ASH. 2024.

All high 
expressors 
responded

LILRB4 (ILT3): inhibitory receptor on monocytic cells → immune evasion and T-cell suppression.



CCL2 is upregulated only on abnormal monocytes and 
can be exploited

Small molecules bound 
to antibodies

CCL2 present in 95% of malignant 
monocytes and <5% normal monocytes

STX0712 depleted 60-90% CD14+ 
monocytes with average 3nM potency

Synthetic CCL2 peptide 
conjugates to warhead

Sam Butterworth

Dan Wiseman



MC210807 – Onvansertib in RASmut CMML (Phase 1)

By courtesy of M. Patnaik



CD123 in CMML
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•Design: Non-randomized, multicenter, open-label; 42 pts (15 treatment-naïve, 22 R/R)
•Dose: RP2D = 12 µg/kg IV days 1–3 (21/28-day cycles)
•Safety:

• Manageable, no new safety signals
• Frequent AEs: fatigue (49%), hypoalbuminemia (46%), nausea/hypokalemia (44%)
• Capillary leak syndrome: 23% (G3-4: 13%); tumor lysis: 13%
• Hematologic G3-4 AEs: thrombocytopenia (28%), anemia (13%), neutropenia (13%)



• No CR/PR; 1 CCyR + marrow response in each cohort

• Stable disease: 40% (naïve) / 59% (R/R)

• Clinical benefit: 27% (naïve) / 23% (R/R)

• 2 R/R patients bridged to allo-HCT

• Median OS: 11.2 mo (naïve), 15.6 mo (R/R)

Patnaik MM et al. Blood Neoplasia 2025

Phase 1/2 study of tagraxofusp in CMML: Efficacy 

Conclusions: Tolerable, modest single-agent efficacy. Future role in combinations



Phase II study of standard of care therapy AZA
combined with VEN and TAG in patients with 

higher-Risk CMML (PATROL)



Design: Open-label, single-arm, multicenter, phase II study 

Indication: Higher-risk CMML (CPSS risk intermediate-2 or high), no prior HMA treatment

Intervention: 
• All patients will receive a 15-minute intravenous (IV) infusion with TAG on days 4-6 (or 4-5 and 8) of each 28-day cycle 

(Country specific). 
• VEN will be taken orally on days 1-14 of each 28-day cycle. SOC therapy will be administered throughout the study

After 3 treatment cycles, during cycle 4, response assessment will be performed on all patients 
Non-responding patients will discontinue treatment, undergo EOT and enter the follow-up stage of the trial 

Responding patients will continue treatment for further 8 cycles or until loss of responses/disease progression 

Number of Participants: 30 to end up with min. 21 evaluable subjects

PATROL: Study Summary



Observational Non-Interventional Study on the Role of Allogeneic 
Hematopoietic Cell Transplantation (allo-HCT) in Chronic 

Myelomonocytic Leukemia (CMML)

“ChroMMAllo Study”
________________________________________

• Francesco Onida - EBMT-CMWP

EBMT: New Proposal



Primary Objectives:
- OS at 1 & 3 years
- % patients transplanted
- Bridge vs upfront transplant

Secondary Objectives:
- PFS, relapse, NRM
- GVHD, engraftment, infections
- Impact of disease biology & pre-
HCT therapy
- Post-HCT relapse management
- Cause of death analysis

ChroMMAllo Study Objectives



ChroMMAllo Study Design

Post-HCT follow-up
(3, 6, 12 mo, 
annually)Relapse

management
Cause of death
analysis

Referral for allo-HCT Pre-transplant
evaluation Allo-HCT

Recruitment: Patients will be enrolled at the time of their referral to the BMT 
center, regardless of whether they proceed with transplantation



Conclusions and take-home messages
• CMML is an aggressive hematopoietic stem cell malignancy of older adults, with a median 

survival of <36 months 
• Integration of genetic and clinical variables appears to provide the maximal information for 

clinical decision making, and is therefore highly recommended 
• HMAs in CMML have limited efficacy in a minority of patients, with short duration of response
• Ruxolitinib may be helpful in symptomatic patients and/or in case of large splenomegaly
• Allo-HSCT may provide durable remission for selected patients with CMML, but it is still 

associated with a high relapse rate and mortality risk
• New agents are currently under active development in CMML-specific trials 
• Combination strategies including drugs with different mechanisms of action should also possibly 

be investigated



francesco.onida@unimi.it


