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Abstract

CPX-351 is a liposomal formulation of cytarabine/daunorubicin with a 5:1 fixed molar ratio. We 

investigated the safety and efficacy of escalating doses of CPX-351 in patients with acute myeloid 

leukemia (AML) at high risk of induction mortality with standard chemotherapy determined 

through assessment of leukemia and patient-related risk factors for intensive chemotherapy in 

an open-label, phase II trial. Patients were randomized to receive 50 or 75 units/m2 on days 1, 

3 and 5. Once safety was established, a 100 units/m2 arm was opened. Fifty-six patients were 
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enrolled, 16, 24 and 16 in the 50, 75, and 100 units/m2 arms, respectively. The composite complete 

remission rate (complete remission + complete remission with incomplete blood count recovery) 

was lowest with 50 units/m2 (19%) compared to 75 units/m2 (38%) and 100 units/m2 (44%) 

(P=0.35). The 50 units/m2 arm had a median overall survival of 4.3 months, compared to 8.6 

and 6.2 months for the 75 and 100 units/m2 respectively (P=0.04). Non-hematologic grade 3/4 

treatment-emergent adverse events included febrile neutropenia (34%), pneumonia (23%), and 

sepsis (16%). CPX-351 at 75 units/m2 has favorable safety and efficacy for AML patients at high 

risk of induction mortality with some tolerating the standard dose of 100 units/m2.

Introduction

Treatment of acute myeloid leukemia (AML) with standard chemotherapy in older patients 

or those with significant co-morbidities remains a challenge. Low response rates and high 

risk of complications or treatment-related death are common features in such patients 

(1). Furthermore, AML evolving from an antecedent hematological malignancy (secondary 

AML or s-AML) or as a complication of previous chemotherapy or radiation (therapy-

related AML or t-AML) are more frequently seen in older patients (2). These AML subsets 

are inherently resistant to standard therapy as they are frequently associated with adverse 

risk cytogenetics and multidrug resistance (3, 4). Older patients with poor performance 

status or with poor organ function are frequently excluded from clinical trials and thus have 

few available treatment options (5). Dose reduction of standard treatment in order to mitigate 

those risks could also compromise treatment efficacy (6).

CPX-351 (VYXEOS; Jazz Pharmaceuticals, Paolo Alto, CA) is a liposomal formulation 

of cytarabine and daunorubicin in a fixed 5:1 molar ratio (7–9). Preclinical studies have 

shown preferential delivery of this drug formulation into leukemia cells compared to normal 

bone marrow cells, providing enhanced killing of leukemia cells (7). CPX-351 at the 

dose of 100 units/m2 has been recently approved for treatment of adults of any age with 

newly diagnosed t-AML or AML with myelodysplastic syndrome (MDS)-related changes. 

Treatment with CPX-351 in such patients with ages 60 to 75 years produced improved 

overall survival compared to 7+3 in a randomized phase III study (10). The safety and 

efficacy of CPX-351 for treatment of AML in patients considered at high risk of induction 

mortality with intensive chemotherapy regardless of an age limit has not been explored given 

that these patients were not included in the randomized phase III trial. We designed a phase 

II, open-label trial exploring escalating doses of CPX-351 to investigate safety and efficacy 

in such patients.

Methods

Patients

Eligible patients were adults with newly diagnosed AML (≥20% myeloblasts) except acute 

promyelocytic leukemia, who were predicted to be at high risk for induction mortality based 

on previously described risk factors (5). For this purpose, every patient had to have at 

least one of the following leukemia-specific risk factors: adverse cytogenetics according to 

the European LeukemiaNet risk stratification, sAML, tAML, or AML with MDS-related 
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changes (11). Patients with an age <60 years were required to have at least one patient-

related risk factor in addition to the required leukemia-specific risk factor. Patient risk 

factors included Eastern Cooperative Oncology Group (ECOG) performance status (PS) 

2–3, serum creatinine between 1.3 and 2.0 mg/dL, or age ≥70 years. Other inclusion criteria 

included serum creatinine ≤2.0 mg/dL, and adequate hepatic [serum bilirubin ≤2.0 mg/dL; 

serum alanine aminotransferase (ALT) <3x upper limit of normal (ULN), unless deemed 

disease related, where ALT could be <5x ULN] and cardiac functions (ejection fraction 

or EF ≥50%). Patients with uncontrolled infections, active central nervous system (CNS) 

leukemia or uncontrolled intercurrent illness were excluded.

The study was approved by the MD Anderson Cancer Center institutional review board. All 

patients provided informed consent according to institutional guidelines and the Declaration 

of Helsinki.

Study Design and Treatment

This was a single-center, open-label, randomized phase 2 trial (ClinicalTrials.gov, 

NCT02286726). Patients enrolled on the initial part of the study were randomized with 

a 1:1 ratio to a starting dose of 50 units/m2 or 75 units/m2 (with 1 unit equivalent to 1 mg 

cytarabine and 0.44 mg of daunorubicin) (12). If both dose schedules were found to have 

acceptable safety, the 75 units/m2 cohort was to be expanded, and if safety confirmed, a 

third cohort was to be opened with a starting dose of 100 units/m2. Acceptable safety was 

assessed based on the toxicity during the first cycle, and was defined as a dose limiting 

toxicity (DLT) rate of <33%. DLT was defined as either induction mortality (death occurring 

during the first 60 days from start of study therapy), grade 3–4 non-hematologic toxicity, 

or a dose-limiting hematologic toxicity (defined as bone marrow and peripheral blood 

examination at day ≥ 56 showing absence of detectable leukemia, persistent hypocellular 

bone marrow, and neutrophils <0.5 ×109/L and/or platelets <10 ×109/L) at least possibly 

related to the study drug, all occurring during the first 60 days from the start of the first cycle 

of therapy.

CPX-351 was given during induction on days 1, 3 and 5 as a 90-minute infusion. A 

second induction course was allowed for patients who did not achieve blasts ≤5% on day 

28 bone marrow assessment. The second induction course consisted of the same dose 

administered in cycle 1, given on days 1 and 3. For patients in complete remission (CR) 

or complete remission with incomplete blood count recovery (CRi) after 1 or 2 induction 

cycles, consolidation was given at a dose of 65 units/m2 on days 1 and 3 for up to 4 cycles. 

Delay in consolidation treatment start was allowed, and subsequent start dates were adjusted 

based on time to response and time to count recovery. Allogeneic hematopoietic stem cell 

transplant (HSCT) was performed at the discretion of the treating physician.

Assessments

The primary objective of this study was to determine efficacy, with the primary endpoint 

being the rate of CR/CRi, of escalating CPX-351 doses in patients at high risk of induction 

mortality. Responses were defined according to the 2017 European LeukemiaNet (ELN) 

recommendations (11). Secondary endpoints included rate of DLTs, induction mortality (by 
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day 60), and description of the safety profile of the different dose levels. Other endpoints 

included event-free survival (EFS), defined as time from treatment start to treatment failure, 

relapse or death, whichever came first, and overall survival (OS), defined as time from 

treatment start to death from any cause. Complete remission duration (CRD) was defined 

as time from achievement of CR/CRi to relapse. Measurable residual disease (MRD) was 

determined using multi-parameter flow cytometry on bone marrow samples at the time of 

remission following induction, as previously described (13). Mutation status was assessed 

using targeted, next-generation sequencing panels, including genes recurrently mutated in 

hematologic malignancies (14).

Statistical Analyses

The planned sample size for the 50 and 75 units/m2 dose arms was 15 patients equally 

randomized per arm. One additional patient was erroneously randomized to the 50 units/m2 

dose arm. This sample size would give the trial 87% power to test the difference between 

the null hypothesis (CR/CRi ≤5%) and the alternative hypothesis (CR/CRi of 30% or 

greater) at a one-sided type I error of 0.05, achieved independently in these dose arms. The 

study monitored futility and toxicity using a Bayesian method, and the monitoring rules 

were applied to each arm separately (15). Specifically, if at any time during the study, it 

was determined that there was a greater than 95% chance that the response rate was less 

likely to improve by 25% than the null hypothesis in one arm, enrollment on that arm 

would be terminated. Categorical variables were compared using the Fisher Exact Test, and 

continuous variables were compared using the Kruskal-Wallis test. The distributions of EFS 

and OS were calculated by the Kaplan Meier method, and were compared by the log-rank 

test. The data analyses were done with GraphPad Prism version 6 and SAS v9.4 (SAS 

institute Inc., Cary NC).

Results

Patient Population

Between June 4, 2015 and December 11, 2018, a total of 56 patients were enrolled. 

During the initial randomized portion of the study, 16 patients were randomized to the 

50 units/m2 cohort, and 15 to the 75 units/m2 cohort (Figure 1). Once safety and efficacy 

were established in both arms, the 75 units/m2 dose arm was expanded to include a total 

of 24 patients, and the 100 units/m2 cohort was subsequently opened with a total of 16 

patients enrolled. Baseline characteristics were well balanced across treatment groups (Table 

1). Two patients younger than 60 years were enrolled in the 50 units/m2 and 75 units/m2 

dose arms, ages 55 and 57 years respectively. These patients met eligibility criteria for high 

risk for induction mortality because one had t-AML and a PS of 2, and the other had AML 

transformed from MDS, a mutation in TP53 and a PS of 2. The median number of risk 

factors for induction mortality considered as eligibility criteria was 2 (range: 1–5) (Figure 

2). The median age of all patients enrolled was 69 years (range: 55–84 years), and 66% 

were male. High risk features for the overall population included a PS of 2–3 in 15 (27%) 

patients, and adverse cytogenetics according to ELN in 30 (54%) patients. In addition, 46 

(82%) patients had received prior treatment with a hypomethylating agent (HMA) for their 

antecedent hematologic malignancy, all but one of them had progressed following their 
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HMA treatment. The median duration of follow-up for all enrolled patients was 27.8 months 

(range, 0.5 to 39.2 months).

Efficacy

There was a non-statistically significant trend for a higher response rate with higher doses of 

CPX-351 (Table 2). CR was achieved in 3 (19%) of 16 patients in the 50 units/m2 cohort, 

6 (25%) of 24 in the 75 units/m2 cohort, and in 7 (44%) of 16 in the 100 units/m2 cohort. 

A similar trend was observed for overall remission rate (CR+CRi) (19%, 38%, and 44%, 

respectively; P = 0.35). Four patients received a second induction cycle (2 in the 75 units/m2 

dose cohort and 2 in the 100 units/m2 cohort) and none achieved CR/CRi. Four (21%) of 

the 19 patients that achieved CR/CRi had undetectable MRD following induction, 3 of the 

4 were treated at 100 units/m2. The median time to achieve CR/CRi was 37 days (range: 

27–118 days). Among patients not previously treated with an HMA, 5 (50%) of 10 patients 

achieved CR/CRi, compared to 14 (30%) of the patients with prior HMA exposure. Among 

responders, the median number of all cycles received per patient was 2 (range: 1–5 cycles). 

The median number of consolidation cycles was 2 (range: 1–4 cycles).

The median duration of response for all patients was 8.9 months (range: 1.1–37.9 months) 

(Supplemental figure 1). Patients who received 50 units/m2 had a trend for a shorter CRD 

(median 5.3 months), compared to 9.4 and 14.3 months for those who received 75 units/m2 

and 100 units/m2, respectively (P = 0.2) (Supplemental figure 1). Among the patients who 

achieved CR/CRi, 11 (67%) of the 19 patients relapsed (3 in the 50 units/m2 arm, 4 in the 75 

units/m2 arm and 4 in 100 units/m2 arm). The median remission duration for the 8 patients 

with ongoing remission was 15.7 months (range, 1.6 to 37.9 months).

The median EFS for all patients was 1.8 months, with a 1-year EFS rate of 11 % (Figure 

3A). The 50 units/m2 had a trend for a shorter EFS (median 1.2 months) while the other 

two cohorts had a median EFS of 2.0 and 3.3 months (for the 75 and 100 units/m2 cohorts, 

respectively) (Figure 3B). The median overall survival of all patients enrolled on the trial 

was 5.9 months with a 1-year OS rate of 24% (Figure 3C). OS was shorter for patients in the 

50 units/m2 cohort (median of 4.3 months), and it was 8.6 and 6.2 months in the 75 and 100 

units/m2 cohorts, respectively (P = 0.04) (Figure 3D).

Five patients who achieved CR/CRi received HSCT (9% of enrolled patients). With the 

limitations of the small sample size, among patients who achieved CR/CRi, those that 

received HSCT had similar OS to those who did not (median OS of 13 months and 12.4 

months, respectively). Similarly, censoring patients at the time of HSCT yielded a similar 

EFS (1.75 months; data not shown). At last follow-up, five patients were still alive (one in 

the 75 units/m2 arm, and 4 in the 100 units/m2 arm; one received HSCT).

Patients with a diploid karyotype had significantly better OS compared to those with a 

non-diploid karyotype with a median OS of 14.5 months vs 5.5 months, respectively (P = 

0.04). Those with prior exposure to HMA had a trend for a shorter OS compared to those 

not previously treated with HMA (median OS of 5.6 vs 8.6, respectively). Patients with 

mutations in TP53 had an inferior OS with a median of 2.6 months compared to 6.3 months 

for those with the wildtype gene (P = 0.002).
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Safety

The 60-day mortality rate was 20% (11/56 patients enrolled) (Table 3). The 50 units/m2 dose 

cohort had the highest 60-day mortality rate of 31% (5 deaths among 16 patients), compared 

to 12% (3 among 24 patients) for the 75 units/m2, and 19% (3 among 16 patients) for the 

100 units/m2 (P = 0.37). No death was judged to be related to the study drug (Supplemental 

table 1).

Grade 3–4 treatment-emergent adverse events (TEAEs) occurred in 70% (39/56) of patients 

enrolled. The most frequently (>5% of patients) reported non-hematologic grade 3–4 TEAEs 

were febrile neutropenia (34%, n=19), pneumonia (23%, n=13), and sepsis (16%, n=9) 

(Table 4). Serious adverse events (SAEs) occurred in 31 (55 %) patients (10 patients in the 

50 units/m2 cohort, 8 patients in the 75 units/m2 cohort and 13 patients in the 100 units/m2 

cohort). There were no DLTs.

There was no statistically significant change in the EF pre- and post-therapy with CPX-351 

(P = 0.9) (Figure 4). However, one patient enrolled on the 100 units/m2 had his EF 

transiently decrease to 38% from a baseline of 50%; 30 days later, it increased back to 

52%.

The median time to absolute neutrophil count (ANC) recovery (≥1 ×109 neutrophils/L) for 

all patients with CR/CRi was 36 days (mostly similar among dose arms with median times 

of 39, 35, and 34 days for the 50, 75, and 100 units/m2 cohorts, respectively). The median 

time to platelet count recovery (≥100 ×109 platelets/L) in patients with CR was 35 days 

(median times of 32, 35, and 37 days, respectively) (Supplemental figure 2).

Outcomes of patients older than 75 years

There were 14 patients older than 75 years of age enrolled on this study. The median number 

of risk factors for induction mortality used as eligibility criteria was 3 (range 2–4) in this 

cohort. Four patients were enrolled on the 50 units/m2 cohort, six on the 75 units/m2 cohort 

and four on the 100 units/m2 cohort. Ten of these fourteen patients had an ECOG PS score 

of 1 and four a PS of 2. The CR/CRi rate for this group of patients was 43% (6 of the 14 

patients, the rest had no response to treatment). These responses were seen in 1 patient who 

received the 50 units/m2 dose, 2 who received the 75 units/m2 dose and 3 who received the 

100 units/m2 dose. Among these patients, the 60-day mortality rate was 29% (4/14 patients, 

0% 30-d mortality). None of these patients had a HSCT. The median EFS was 2.0 months 

and the median OS was 7.1 months.

Discussion

We conducted a phase II trial to evaluate the efficacy of escalating doses of CPX-351 

in patients with AML considered at high risk of induction mortality with intensive 

chemotherapy. Our results suggest that these patients can tolerate therapy with CPX-351 

at the same standard dose as approved for patients with secondary AML. The pivotal trial 

of CPX-351 for patients with secondary AML enrolled patients up to age 75 years, and 

excluded patients with a creatinine of 2 mg/dl or higher or with PS ≥3 (10). In addition, 

although prior therapy with HMA was acceptable on that trial, only 32–35% of patients had 
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received such therapy and 34% were considered fit for and underwent HSCT. Our study 

aimed to include more of such patients. Overall, 14 (25%) patients were age ≥75 years, 2 

(4%) had a PS of 3, 46 (82%) had received prior HMA, and only 5 (9%) were considered fit 

and underwent HSCT. With these considerations in mind, the CR/CRi rate in the CPX-351 

arm of the pivotal study was 47.7% with a median OS of 9.5 months (10). Thus, patients 

with such high-risk features can receive therapy with CPX-351 at the same dose as those 

enrolled in the pivotal study.

Although dose had no noticeable impact on safety, there appeared to be an influence on 

efficacy measures. Our results suggest that CPX-351 in this setting had higher efficacy at 

the 75 or 100 units/m2 doses compared to the 50 units/m2 dose. The CR/CRi rate in the 

50 units/m2 dose was 19%, compared to 38% with 75 units/m2 and 44% with 100 units/m2 

doses, respectively. CPX-351 at 50 units/m2 had the highest 60-day mortality rate in addition 

to the lowest efficacy and shortest survival. This was likely due to lower efficacy at this 

dose, and inadequate disease control in most patients. The rate of MRD negative response 

was relatively low in this study, highlighting the difficulty of balancing efficacy and depth of 

response with safety in this patient population where the majority had progression of their 

disease following HMA therapy. The median OS of patients who received CPX-351 at 50 

units/m2 was 4.3 months. The median survival for the 75 and 100 units/m2 cohorts was 8.6 

months and 6.2 months, respectively. This may suggest a possible benefit for these patients, 

particularly considering the other high-risk features as defined in the eligibility criteria. Such 

possible benefit should be confirmed in a randomized setting.

To provide context, in a retrospective analysis of patients with AML or MDS who had 

failed HMA, patients with AML treated with 7+3 had an overall response rate (ORR) of 

39% and a median OS of 8.0 months, compared to 64% and 6.9 months with intermediate-

dose cytarabine, and 34% with a 4.4 months median OS for those treated with purine 

analogues (P = 0.06) (16). In another series, patients who failed prior decitabine for MDS 

and were treated with various subsequent regimens including standard chemotherapy, stem 

cell transplant or supportive care had a median survival of 4.3 months (17). Recognizing 

the limitation of the retrospective nature of these reports and possible differences in risk 

features (e.g., 42% with favorable risk cytogenetics in the first series compared to 11% in 

our study), our results, particularly with the 75 or 100 units/m2 doses seem to compare 

favorably. In addition, outcomes with 75 or 100 units/m2 of CPX-351 seem to be better than 

those reported with the combinations of LDAC/imatinib (4.6 months), LDAC/lintuzumab 

(4.7 months), or LDAC/volasertib (phase II 8.0 months, phase III 4.8 months) (18–22), 

but similar to those reported with low-dose cytarabine (LDAC) plus glasdegib (median 

OS of 8.8 months, ORR 26.9%) (18). This trial shares some similarities with a phase 

II randomized clinical trial performed at the Fred Hutchinson Cancer Research Center 

investigating CPX-351 for a similar patient population albeit some differences (23). The 

Fred Hutchinson trial was designed to investigate attenuated doses of CPX-351 (32 or 64 

units/m2 vs 101 units/m2) in less fit adults with myeloid neoplasms (though the majority of 

patients had AML, patients with MDS or CMML were included). Patients with a treatment-

related mortality (TRM) score of >13.1 were enrolled (24). This score, composed of 

weighted information from 8 covariates including age, performance status, WBC, peripheral 

blood blast percentage, type of AML, platelet count, albumin, and creatinine, corresponds 
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to the estimated probability of death within 28 days of receiving intensive chemotherapy for 

newly diagnosed AML (24). Compared to our study, the Fred Hutchinson trial had a higher 

percentage of patients with poor performance status (ECOG PS > 2 of 15% vs 90%) and 

probably more patients with decreased renal function (unlike our trial, no upper creatinine 

limit was included in the eligibility criteria). In contrast, fewer patients with s-AML were 

enrolled in that study (60% vs 91%), and the doses of CPX-351 used in their study were 

lower than the ones investigated in ours. The 28-day mortality rate was 31%, with a CR/CRi 

rate of 23% and a median OS of 3 months for their entire cohort. Acknowledging the 

difficulties in comparing across trials with differences in baseline patient variables treatment 

doses and study design, this difference in outcomes perhaps highlights the larger impact of 

factors such as performance status and organ dysfunction on safety and efficacy outcomes 

with chemotherapy compared to other risk factors for induction mortality similar to what 

has been described (24). This also highlights the need to include more of these patients in 

clinical trials and the need develop more novel treatment strategies.

Combination strategies containing the oral Bcl-2 inhibitor venetoclax with low-intensity 

treatment are emerging as standard of care in the older AML population. Use of venetoclax 

in combination with either HMA or LDAC has yielded improved outcomes for older 

patients with AML. Venetoclax combined with either azacitidine or decitabine led to a 

CR/CRi rate of 66% in older patients with AML and a median overall survival of 17.5 

months (only 9–25% had an antecedent hematological disorder) (25), although results of 

ongoing randomized trials are currently unavailable. In addition, venetoclax/LDAC in older 

AML patients, ineligible for intensive chemotherapy led to a CR/CRi rate of 54% and a 

median OS of 10.1 months (49% had secondary AML, 29% had received prior HMA), 

however those with prior HMA exposure (which represent more than 80% of our study 

population) had significantly lower OS with a median of 4.1 months which is similar to 

what we describe in this analysis with CPX-351 (26). Ultimately, CPX-351 would have 

to be compared to options such as LDAC + glasdegib or venetoclax + LDAC or HMA as 

these are currently approved treatment options for patients considered unfit for standard 

chemotherapy.

In conclusion, we show in this study that CPX-351 can be delivered safely in patients 

with AML with risk features considered at high-risk of induction mortality with intensive 

chemotherapy. The 50 units/m2 dose yielded sub-optimal results in this setting. Based on 

our results, CPX-351 at 75 units/m2 or 100 unit/m2 is a relatively safe and effective option 

for patients at high risk of induction mortality. Beyond comparing CPX-351 with standard 

available options, these results can be built upon in the future, through incorporation of 

CPX-351 in strategies aimed at improving outcomes for older AML patients, such as 

combinations with venetoclax or targeted therapies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Trial consort. All patients who received treatment were considered evaluable for safety and 

efficacy assessment.
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Figure 2: 
Distribution of risk factors for induction mortality used as eligibility criteria for patients 

enrolled on this trial.
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Figure 3: 
Kaplan-Meier survival curves for event-free survival (EFS) and overall survival (OS). (A) 

EFS for all patients on study. (B) EFS by treatment cohort. (C) OS for all patients on study. 

(D) OS by treatment cohort.
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Figure 4: 
Change in ejection fraction pre and post-treatment with CPX-351. (A) Each line represents a 

patient with EF evaluation done pre and post-treatment. Blue lines represent those with 

unchanged or increased EF, orange lines represent those with decreased EF, red lines 

represent 2 patients with decrease >10% EF to ≤50%. (B) Comparing pre and post-treatment 

with CPX-351, change in EF was not statistically significant.
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Table 1:

Baseline characteristics

Characteristic All (CPX-351) 50 units/m2 75 units/m2 100 units/m2 P

No. of patients 56 16 24 16

Median age, years (range) 69 (55–84) 67 (57–81) 68 (55–84) 70 (63–80) 0.41

Female, no. (%) 19 (34) 7 (44) 8 (33) 4 (25) 0.52

Male, no (%) 37 (66) 9 (56) 16 (67) 12 (75)

WBC, median × 109/L (range) 2.5 (0.3–61) 3.5 (1.3–61) 2.5 (0.3–27) 1.8 (0.3–56) 0.15

Hg, median g/L (range) 8.8 (6.9–10.5) 9.0 (7.4–9.8) 9.0 (6.9–10.5) 8.3 (7.0–10.1) 0.09

Platelets, median × 109/L (range) 27 (2–129) 18 (9–99) 35 (2–129) 21 (5–96) 0.10

Creatinine > 1.3 g/dL, no. (%) 2 (4) 1 (1) 1 (4) 0 (0) 0.46

ECOG performance status score, no. (%) 0.005

 0–1 41 (73) 9 (56) 22 (92) 10 (62)

 2–3 15 (27) 7 (44) 2 (8) 6 (38)

s-AML/t-AML, no. (%) 51 (91) 16 (100) 21 (88) 14 (88)
0.56

AML MRC, no. (%) 5 (9) 0 3 (12) 2 (12)

Prior HMA exposure* 46 (82) 15 (94) 18 (75) 13 (81) 0.38

Cytogenetics, no. (%) 0.45

 Diploid 6 (11) 2 (13) 3 (13) 1 (7)

 Adverse^ 30 (54) 10 (62) 12 (50) 8 (50)

 Other 14 (25) 4 (25) 6 (25) 4 (25)

 IM or not done 6 (10) 0 3 (12) 3 (18)

Median no. of induction mortality factors (range)# 2 (1–5) 3 (1–5) 2 (1–4) 2 (1–4) 0.04

Mutations, no. (%)

 ASXL1 16 (29) 5 (31) 6 (25) 5 (33) 0.87

 TP53 14 (25) 3 (19) 6 (25) 5 (33) 0.69

 KRAS/NRAS 13 (23) 6 (38) 4 (16) 3 (19) 0.32

 TET2 10 (18) 5 (31) 1 (4) 4 (25) 0.05

 IDH1/2 6 (11) 1 (6) 4 (16) 1 (7) 0.64

 RUNX1 6 (11) 3 (19) 2 (8) 1 (1) 0.55

 DNMT3A 5 (9) 2 (12) 3 (12) 0 (0) 0.50

 EZH2 4 (7) 2 (12) 0 (0) 2 (13) 0.20

 JAK2 2 (4) 1 (6) 0 (0) 1 (7) 0.32

Abbreviations: WBC, white blood cell; Hg, hemoglobin; ECOG, Eastern Cooperative Oncology Group; s-AML/t AML, secondary or therapy-
related acute myeloid leukemia; MDS RC, myelodysplastic syndrome-related changes; HMA, hypomethylating agent; IM, insufficient metaphases.

^
Adverse risk cytogenetics according to the European LeukemiaNet (ELN) classification.

*
All received HMA for prior MDS, CMML or MPN and all but one had no benefit or disease progression following therapy with a 

hypomethylating agent.

#
Factors used as eligibility criteria indicating a high risk of induction mortality.
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Table 2:

Responses

CPX-351 All 50 units/m2 75 units/m2 100 units/m2 P

CR 16 (29) 3 (19) 6 (25) 7 (44)

CRi 3 (5) 0 3 (13) 0

CR+CRi 19 (34) 3 (19) 9 (38) 7 (44) 0.35*

Treatment failure 37 (66) 13 (81) 15 (62) 9 (56)

 No response 36 (64) 13 (81) 14 (58) 9 (56)

 Death in aplasia 0 0 0 0

 Death from indeterminate cause 1 (2) 0 1 (4) 0

MRD negative 4 (21)^ 0 1 (4) 3 (19) 0.16

Values are n (%). Abbreviations: CR, complete response; CRi, CR with incomplete hematologic recovery; MRD, minimal residual disease: 
assessed following induction.

*
Comparison of CR+CRi among 3 cohorts.

^
Four (21%) of the 19 patients that achieved CR/CRi had undetectable MRD following induction.
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Table 3:

Induction mortality

CPX-351 All 50 units/m2 75 units/m2 100 units/m2 P

30-d mortality 4 (7%) 2 (12%) 0 (0) 2 (13%) 0.20

60-d mortality 11 (20%) 5 (31%) 3 (12%) 3 (19%) 0.37

Values are n (%)
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Table 4:

Non-hematologic toxicities, grades 3–5.

CPX-351 (units/m2)

Grade 3 Grade 4 Grade 5 Grade 3–5

50 75 100 50 75 100 50 75 100 All

Febrile neutropenia 1 (6) 12 (50) 6 (38) 0 0 0 0 0 0 19 (34)

Pneumonia 0 8 (33) 5 (31) 0 0 0 2 (13) 0 0 15 (27)

Sepsis - - - 2 (13) 5 (21) 2 (13) 0 0 1 (6) 10 (18)

Respiratory failure - - - 0 2 (8) 0 0 1 (4) 2 (13) 6 (11)

Skin infection 1 (6) 1 (4) 1 (6) 0 0 0 0 0 0 3 (5)

ALT/AST elevation 0 2 (8) 0 0 0 0 0 0 0 2 (4)

Bilirubin increased 0 1 (4) 1 (6) 0 0 0 0 0 0 2 (4)

Hypertension 0 0 0 0 1 (4) 1 (6) 0 0 0 2 (4)

Multi-organ failure - - - 0 0 0 0 1 (4) 1 (6) 2 (4)

Gastrointestinal hemorrhage 1 (6) 0 1 (6) 0 0 0 0 0 0 2 (4)

Acute coronary syndrome 0 1 (4) 0 0 0 0 0 0 0 1 (2)

Intracranial hemorrhage 0 0 0 0 0 1 (6) 0 0 0 1 (2)

Hypotension 0 0 1 (6) 0 0 0 0 0 0 1 (2)

Pancreatitis 0 1 (4) 0 0 0 0 0 0 0 1 (2)

Pleural effusion 0 0 0 0 1 (4) 0 0 0 0 1 (2)

Enterocolitis infectious 0 0 1 (6) 0 0 0 0 0 0 1 (2)

Joint effusion 0 1 (4) 0 0 0 0 0 0 0 1 (2)

Edema limbs 1 (6) 0 0 0 0 0 0 0 0 1 (2)
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