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Abstract

BACKGROUND—In a prior phase 1 study, the combination of dalantercept, a novel anti-

angiogenic targeting activin receptor-like kinase 1 (ALK1), plus axitinib was deemed safe and 

tolerable with promising efficacy signal in advanced renal cell carcinoma (RCC).

METHODS—In this phase 2, randomized, double-blind, placebo-controlled study, patients with 

clear-cell RCC treated with one prior angiogenesis inhibitors were randomized (1:1) to receive 
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axitinib plus dalantercept vs. axitinib plus placebo. Randomization was stratified by type of prior 

therapy. The primary endpoint was progression-free survival (PFS). Secondary endpoints were 

PFS in patients with two or more prior lines of anticancer therapy, overall survival (OS), and 

objective response rate (ORR).

RESULTS—Between June 10, 2014 and February 23, 2017, 124 patients were randomly assigned 

to receive axitinib plus dalantercept (n=59) or placebo (n=65). Median PFS was not significantly 

different between treatment groups (median 6.8 months vs. 5.6 months; hazard ratio [HR] 1·11 

[95% confidence interval (CI) 0·71–1·73], p=0·670). Neither group reached median OS (HR 1·39 

[95% CI 0·70–2·77], p=0·349). The ORR was 19·0% (11/58, 95% CI 9·9–31·4) in the dalantercept 

plus axitinib group and 24·6% (15/61, 95% CI 14·5–37·3) in the placebo plus axitinib group. At 

least one treatment-emergent adverse event ≥ grade 3 was observed in 59% (34/58) of patients in 

the dalantercept group and 64% (39/61) of patients in the placebo group. One treatment-related 

death occurred in the placebo plus axitinib group.

CONCLUSIONS—While well-tolerated, the addition of dalantercept to axitinib did not improve 

treatment-related outcomes in previously treated patients with advanced RCC.

Precis:

In this randomized phase 2 study, patients with clear-cell RCC treated with prior angiogenesis 

inhibitors were randomized (1:1) to receive axitinib plus dalantercept vs. axitinib plus placebo. 

While tolerance was comparable, the study did not reach its primary endpoint of improving 

progression free survival on the investigational vs. the placebo arm.

Keywords

angiogenesis; antiangiogenic agents chemotherapy; drug therapy; randomized controlled trial; 
renal cell carcinoma

Introduction

Since 2005, seven antiangiogenic agents targeting vascular endothelial growth factor 

(VEGF) have been approved for use in renal cell carcinoma (RCC) in the United States;1 

however, efficacy is limited with monotherapy, particularly in previously treated patients.1 

The efficacy observed with agents co-targeting VEGF receptor 2 (VEGFR2) and other 

proangiogenic signaling molecules, such as c-MET, AXL, or FGFR, in sunitinib-pretreated 

patients with RCC suggests that blocking alternative mechanisms of angiogenesis might 

enhance the efficacy of VEGF inhibition in RCC.2–5

Activin receptor-like kinase 1 (ALK1) is a type I receptor of the transforming growth factor 

beta (TGF-β) superfamily that is selectively expressed on the surface of activated endothelial 

cells and binds with high affinity to its ligands bone morphogenetic proteins (BMPs) 9 and 

10.6, 7 ALK1 and BMP9 may have functional relevance not only in tumor angiogenesis but 

also in tumor metastases.8–10

Dalantercept is a soluble ALK1 receptor fusion protein that binds BMP9 and BMP10 with 

high affinity and acts as a ligand trap. Single-agent efficacy and acceptable tolerance with 
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dalantercept were confirmed in a phase 1 study in patients with advanced cancer.11 In RCC 

xenograft mouse models (A498, 786-O), dalantercept plus the tyrosine kinase inhibitor 

(TKI) sunitinib resulted in significantly longer duration of tumor growth inhibition than 

either agent alone.12–14 Benefit was also observed with this combination following the onset 

of sunitinib resistance in these models.

Part 1 of the DART Study was a dose-finding trial of 29 patients with TKI-pretreated.15 It 

determined 0·9 mg/kg dalantercept subcutaneously every three weeks plus 5 mg axitinib 

orally twice daily (BID) as the recommended combination dose level for further testing. The 

combination was well tolerated, and efficacy was encouraging.

Methods

Study design

DART was a two-part, multicenter trial; results of Part 1 are published elsewhere.15 Part 2, 

reported here, was a randomized, double-blind, placebo-controlled phase 2 study of axitinib 

plus dalantercept in patients with previously treated, advanced RCC. Patients were 

randomized 1:1 to receive axitinib plus dalantercept vs. axitinib plus placebo. 

Randomization was stratified by number of prior therapies, prior mTOR inhibitor and prior 

immune therapy. Patients were identified and enrolled by participating study teams. Once 

eligibility was confirmed and patients were registered, randomization assignments were 

generated through a computerized system provided by an interactive web response system. 

Patients, treating investigators, and study personnel (those administering investigational 

product, assessing outcomes, and analyzing data) were blinded to group assignment. An 

unblinded clinical research associate at the clinical research organization ensured the 

generation of the randomization sequence and enrolled patients, but did not have a role in 

the rest of the trial. Randomization was concealed by limiting access control within the 

interactive response technology systems to only those users who had an unblinded role in the 

trial. The study was conducted across 32 centers in the United States.

Participants

Patients 18 years of age or older with advanced, predominantly clear-cell RCC had 

demonstrated progression during or after one prior VEGF pathway inhibitor. Advanced RCC 

was defined as evident metastatic or locally advanced, but surgically unresectable. 

Additionally, exposure to one approved mammalian target of rapamycin (mTOR) inhibitor 

and/or immunotherapy was allowed. Subjects had to have adequate performance status 

(ECOG ≤ 1) and organ function. Prior exposure to axitinib or ALK1-directed therapies was 

prohibited, as were uncontrolled hypertension, active cardiac disease, or active brain 

metastases. The study was reviewed and approved by institutional review boards of 

participating sites and was conducted according to Good Clinical Practice and International 

Conference on Harmonisation guidelines, the Declaration of Helsinki, and applicable local 

laws and regulations. All patients provided written informed consent.
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Procedures

Patients received continuous oral dosing of axitinib (Pfizer, New York, NY) at a starting 

dose level of 5 mg BID and either 0·9 mg/kg dalantercept (Acceleron Pharma Inc., 

Cambridge, MA) or placebo by subcutaneous injection every three weeks. Patients who 

tolerated axitinib 5 mg BID well for at least four consecutive weeks were permitted to have 

their axitinib dose increased from 5 to 7 mg BID and, subsequently, from 7 to 10 mg BID 

using the same tolerability and blood pressure criteria as previously established for axitinib.
16 Treatment was continued while tolerated and until progression of disease as defined by 

RECIST v1·1 with imaging to assess treatment response and disease progression every six 

weeks. Subsequently, they were contacted approximately every three months (± two weeks) 

to document survival status.

Outcomes

The primary endpoint was PFS, defined as the time from randomization to radiographic 

tumor progression (per RECIST v1·1) or death from any cause. The following prespecified 

variables were examined for association with PFS: number of metastatic sites, prior 

nephrectomy, ECOG performance status, International Metastatic Renal Cancer Database 

Consortium (IMDC) and Memorial Sloan Kettering Cancer Center (MSKCC) risk groups.
17, 18

A key secondary endpoint was PFS in patients with ≥ 2 prior lines of anticancer therapy. 

Other secondary endpoints included overall survival (OS; defined as time from 

randomization to death), overall response rate (ORR; complete response [CR] + partial 

response [PR]), disease control rate (DCR; CR, PR, or stable disease), and safety/

tolerability. Exploratory endpoints included correlation of outcomes with baseline levels and 

changes in tissue and peripheral blood biomarkers, including circulating VEGFR2 and 

VEGFR3, as identified as candidate biomarkers in Part 1 of the study.15

Safety was evaluated in all patients who received any study drug, analyzed according to 

treatment received and included treatment-emergent adverse event (TEAE) and serious 

adverse event (SAE). A data monitoring committee, independent from the sponsor and 

comprised of at least three members, reviewed unblinded safety data throughout the study 

beginning when 25 patients were randomized and at approximately 6-month intervals 

thereafter.

Statistical analysis

The primary analysis and subgroup analyses of PFS were based on investigator assessment 

and included any patient who had received study drug. The secondary analysis of PFS in 

patients who had two or more prior lines of anticancer therapy included the full analysis set 

(all randomized patients). The intent-to-treat principle was used for this population.

With a projected median PFS (mPFS) of five months in the placebo plus axitinib group, a 

total of 82 PFS events would provide approximately 80% power to detect a three-month 

extension from five to eight months in the experimental group when performing a stratified 

log-rank test (null hypothesis: no difference between treatment groups using a one-sided 
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10% significance level). Power projections were made under a proportional hazards 

assumption so that the hazard ratio (HR) for the investigational vs. the placebo arm was 

equal to 0·625 under the alternative hypothesis. It was estimated that 130 patients needed to 

be randomized to obtain 82 PFS events. Patients not exhibiting radiographic tumor 

progression or death were censored on the date of the last tumor assessment on study. 

Patients missing baseline radiographic tumor assessments were censored on the date of 

randomization.

A log-rank test stratified by prior mTOR therapy and prior immune therapy was used to test 

the null hypothesis of no difference between the treatment arms using a one-sided 10% 

significance level in the primary PFS analysis. For both analyses, Kaplan-Meier analysis was 

used to compute mPFS and OS with 95% confidence intervals (CIs). The HR was estimated 

using a stratified Cox proportional hazards model along with the 95% CIs. Descriptive 

statistics were used to summarize safety and biomarker data.

This trial is registered with ClinicalTrials.gov, number NCT01727336.

Role of funding source

The sponsor of the study was Acceleron Pharma Inc., Cambridge, MA. The sponsor oversaw 

study design, data collection, data analysis, data interpretation, and writing of the report. The 

corresponding author had full access to all the data in the study and had final responsibility 

for the decision to submit for publication.

Results

Patients were recruited between June 10, 2014 and February 23, 2017. Of 203 patients 

screened, 124 were eligible. Of these patients, 59 were randomized to receive dalantercept 

plus axitinib and 65 were randomized to receive placebo plus axitinib (Figure 1). Of the 

patients randomized, 58 in the dalantercept plus axitinib group and 61 in the placebo plus 

axitinib group received study drug and were assessed for the primary endpoint. A similar 

number of patients in each group discontinued treatment (51 in the dalantercept plus axitinib 

group and 53 in the placebo plus axitinib group), the majority due to disease progression 

(62·7% [37/59] in the dalantercept plus axitinib group and 53·8% [35/65] in the placebo plus 

axitinib group). Eight patients withdrew from the study; three in the placebo plus axitinib 

group withdrew study consent, one patient in this group was lost to follow up, and three 

patients in this group and one patient in the dalantercept plus axitinib group discontinued the 

study for other reasons.

Patient characteristics are summarized in Table 1. Overall, treatment groups were well 

balanced, including baseline performance status, history of prior nephrectomy, and risk 

distribution per MSKCC as well as IMDC criteria. The majority of patients in both groups 

had only received one prior therapy (59% in the dalantercept plus axitinib group and 64% in 

the placebo plus axitinib group).

There was no significant difference between the two treatment groups in the primary 

endpoint analysis for overall PFS (Figure 2). Median PFS was 6·8 months (95% CI 4·5–9·4) 
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in the dalantercept plus axitinib group and 5·6 months (95% CI 3·3–8·3) in the placebo plus 

axitinib group (Cox proportional HR 1·11 [95% CI 0·71–1·73], p=0·670). Median PFS in 

patients with two or more prior lines of anticancer therapy was 8·1 months (95% CI 3·6-not 

estimable) in the dalantercept plus axitinib group and 7·0 months (95% CI 2·8–9·5) in the 

placebo plus axitinib group (HR 0·78 [95% CI 0·33–1·87], p=0·288).

Overall survival did not differ significantly between treatment groups (HR 1·39 [95% CI 

0·70–2·77], p=0·349), and with median follow-up of 17.8 months on both arms the median 

OS was not reached in either treatment group (Figure 3). Across all patients evaluable for 

response, the ORR was 19% in the dalantercept plus axitinib group and 25% in the placebo 

plus axitinib group (p=0·432, Table 2). There were no CRs in either treatment group. 

Progressive disease as best response was recorded in 16% and 17%, respectively; DCR was 

83% and 82%, respectively (Table 2).

Treatment-emergent adverse events are summarized in Table 3. Overall, the safety profiles 

were largely comparable between treatment groups; the frequency of grade 3 or greater 

TEAEs was 59% in the dalantercept plus axitinib group and 64% in the placebo plus axitinib 

group. The most common (≥5%) grade 3 or greater TEAEs in either group were 

hypertension, hyponatremia, diarrhea, hypophosphatemia, increased lipase, anemia, 

decreased ejection fraction, and fatigue. Of these grade 3 or greater TEAEs, 

hypophosphatemia, increased lipase, and anemia occurred more frequently in the 

dalantercept plus axitinib group. Rates of treatment-emergent hypertension were lower in the 

dalantercept arm (all-grade 22.4% of patients, grade 3+ 10.3%) versus the placebo arm 

(49.2% and 19.7%, respectively); similarly, the rate of high-grade diarrhea was higher for 

patients treated on the placebo arm (8.2%, vs. 1.7% on the dalantercept arm; see also table 

3). Rates of treatment-emergent palmar-plantar erythrodysaesthesia (PPE) syndrome were 

similar in the dalantercept plus axitinib group (all-grade 24.1% of patients, grade >3+ 3.4%) 

versus the placebo plus axitinib group (24.6% and 1.6%, respectively) (Table 3).

Consistent with prior experience in the development of dalantercept, peripheral edema was 

common and more frequent in the dalantercept plus axitinib group compared with the 

placebo plus axitinib group, but no grade ≥3 events occurred (Table 3). Pleural effusions of 

any grade were observed in 3% of patients in the placebo plus axitinib group versus 10% in 

the dalantercept plus axitinib group. Only one of these effusions, observed in a patient in the 

dalantercept plus axitinib group, exceeded grade 2.

In the dalantercept plus axitinib group, 86% of patients had at least one TEAE deemed 

related to dalantercept, 21% had at least one TEAE related to dalantercept that was grade 3 

or higher, and 16% had at least one TEAE leading to dalantercept withdrawal. These rates 

were similar in the placebo group (90%, 30%, and 15%, respectively). One death occurred in 

the placebo plus axitinib group (disease progression, unrelated to treatment); there were no 

grade 5 adverse events in the dalantercept group.

Baseline levels of VEGFR2 and VEGFR3 did not correlate with outcomes in the individual 

treatment groups. Similarly, there was no difference in PFS between the dalantercept plus 

axitinib group compared with the placebo plus axitinib group when the analysis was limited 
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to patients with baseline VEGFR2 or VEGFR3 serum levels ≥median or < median (See also 

Supplemental Figures 1 and 2). Serial serum collections demonstrated greater suppression of 

VEGFR3 levels after initiation of dalantercept plus axitinib compared with placebo plus 

axitinib (Supplemental Figure 3); however, this suppression did not correlate with 

radiographic effect (Supplemental Figure 4). Pre-planned exploratory analyses of archival 

tumor specimen were ultimately not pursued.

Discussion

Targeting VEGF-mediated tumor angiogenesis is a well-established therapeutic strategy in 

the management of advanced RCC. While TKI monotherapy leaves other aspects of RCC 

pathobiology, including non-VEGF aspects of angiogenesis, largely unattended, 

combination approaches have historically proven challenging.19–23

Here, we paired axitinib with dalantercept, a novel anti-angiogenic agent disrupting vascular 

maintenance through inhibition of signaling along the ALK1 pathway. This approach was 

prompted by preclinical RCC data12–14 and supported by encouraging findings during dose 

escalation, which suggested a promising efficacy signal and reasonable tolerance in 28 

evaluable patients with mPFS of 8·3 months and 12-month OS of 75%.15 These results 

compared favorably to historical data with axitinib monotherapy in patients with RCC who 

were pretreated with TKI (mPFS of 4·8 months and 12-month PFS and OS of 25% and 60%, 

respectively).16, 24

In this double-blind, placebo-controlled trial, the addition of dalantercept to axitinib did not 

result in a significant increase in PFS in TKI-pretreated RCC patients, neither for the overall 

population (mPFS 6·8 months with dalantercept plus axitinib versus 5·6 months with 

placebo plus axitinib), nor for the subgroup of more heavily pretreated patients (mPFS of 8·1 

months with dalantercept plus axitinib versus 7·0 months with placebo plus axitinib). No 

difference in ORR or DCR was observed across all evaluable patients.

The efficacy results in the placebo plus axitinib group are comparable to those previously 

reported with axitinib monotherapy in previously treated patients. In a phase 3 study, mPFS 

and ORR with axitinib monotherapy in the second-line setting, per investigator-assessment, 

were 8.3 months and 23%, respectively.24 In the subgroup of patients previously treated with 

the VEGF TKI sunitinib, mPFS and ORR were 4·6.5 months24 and 11%,25 respectively, 

with axitinib monotherapy.

Dose escalation of axitinib, permitted on the study for both arms of the study per standard 

practice, was pursued in more patients on the investigational than the placebo arm (12 vs. 6 

patients, respectively), yet the overall small number of patients makes a significant effect on 

treatment outcomes or tolerance unlikely. While the study’s modest size must be kept in 

mind when considering the generalizability of our findings, the uniform lack of added 

benefit across the primary and all secondary analyses, together with the fact that the control 

arm performed in accordance with historical data ultimately argues against further 

development of this combination.
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Dalantercept plus axitinib was generally well tolerated, and TEAEs were consistent with 

those observed in dalantercept phase 1 studies.15 Fluid retention events, including peripheral 

edema and effusions, were observed in a dose-dependent fashion with dalantercept during 

Part 1 of the trial. In Part 2, peripheral edema was common in the dalantercept plus axitinib 

group (41%); however, no grade 3 or greater peripheral edema or pericardial effusions were 

observed. This was likely the result of choosing the 0.9mg/kg dose level as the 

recommended phase 2 dose (RP2) for Part II, rather that the maximally tolerated dose 

(MTD) of 1.2mg/kg, for which notably more on-target toxicities were observed during Part I 

of the trial.

Interestingly, rates of treatment-emergent hypertension were more than two times higher on 

the placebo- than on the dalantercept arm (49.2 vs. 22.4%) and grade 3+ diarrhea was also 

observed more frequently on the placebo arm (8.2%, vs. 1.7%). While mechanistically 

unclear, these findings raise the question whether dalantercept may mitigate some of the on-

target toxicities of axitinib (not all, rates of PPE were similar). In a next step, one might ask 

whether similar opposing effects on tumor cells and/or their microenvironment could 

account for the lack of added benefit seen with the combination on this randomized trial.

Although larger decreases in VEGFR3 serum levels, potentially reflective of target 

engagement and damage to vascular beds, were observed in the dalantercept group, these did 

not appear to correlate with differences in treatment effect. With overall lack of added 

efficacy observed here, analyses of archival tumor tissue were ultimately not pursued.

In summary, the data reported here suggest that the combination of axitinib plus 

dalantercept, while well-tolerated, does not increase efficacy over axitinib alone in patients 

with pretreated RCC. Previous studies of dalantercept in squamous cell cancer of the head 

and neck, hepatocellular carcinoma, endometrial and ovarian cancer were conducted and did 

not show sufficient activity to proceed beyond phase 2.26–29 Based on the lack of efficacy 

observed on this trial, the dalantercept program has been discontinued.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: Trial profile
CONSORT diagram summarizing enrollment and randomization of subjects and 

discontinuation from study treatment.
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Figure 2: Overall progression-free survival
Data are from the all-treated cohort (all randomized patients who received study drug). 

Kaplan Meier curves depicting progression-free survival for patients treated with axitinib + 

dalantercept (blue line) vs. axitinib + placebo (red line). CI=confidence interval. HR=hazard 

ratio. PFS=progression-free survival.
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Figure 3: Overall survival
Data are from the all-treated set (all randomized patients who received study drug). Kaplan 

Meier curves depicting overall survival for patients treated with axitinib + dalantercept (blue 

line) vs. axitinib + placebo (red line). Median follow-up on both arms was 17.8 months at 

time of analysis. CI=confidence interval. HR=hazard ratio. NE=not estimable. OS=overall 

survival.
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Table 1:

Demographics and baseline characteristics

Placebo plus axitinib Dalantercept plus axitinib

n=61 n=58

Sex

 Male 35 (57%) 38 (66%)

 Female 26 (43%) 20 (35%)

Median age in years (range) 59 (27–75) 63 (37–81)

Prior systemic therapies

 1 39 (64%) 34 (59%)

 ≥2 22 (36%) 24 (41%)

Prior nephrectomy 52 (85%) 56 (97%)

ECOG status

 0 31 (51%) 33 (57%)

 1 30 (49%) 25 (43%)

MSK risk group

 Favorable 33 (54%) 23 (40%)

 Intermediate 26 (43%) 33 (57%)

 Poor 2 (3%) 2 (3%)

IMDC risk group

 Favorable 16 (26%) 11 (19%)

 Intermediate 43 (71%) 45 (78%)

 Poor 2 (3%) 2 (3%)

Data are from the all-treated set (all randomized patients who received study drug) and are n (%) unless otherwise noted. ECOG=Eastern 
Cooperative Oncology Group. IMDC=International Metastatic Renal Cancer Database Consortium. MSK=Memorial Sloan Kettering Cancer 
Center.
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Table 2:

Best radiographic response

Placebo plus axitinib Dalantercept plus axitinib p value

n=61 n=58

Complete response 0 0

 95% CI N/A N/A

Partial response 15 (24·6%) 11 (19·0%)

 95% CI 14·5–37·3 9·9–31·4

Stable disease 35 (57·4%) 37 (63·8%)

 95% CI 44·1–70·0 50·1–76·0

Progressive disease 10 (16·4%) 10 (17·2%)

 95% CI 8·2–28·1 8·6–29·4

Not evaluable 1 (1·6%) 0

 95% CI 0·0–8·8 N/A

Objective response rate 15 (24·6%) 11 (19·0%) 0·432

 95% CI 14·5–37·3 9·9–31·4

Disease control rate 50 (82·0) 48 (82·8) 0·904

 95% CI 70·0–90·6 70·6–91·4

Data are from the all-treated set (all randomized patients who received study drug) and are n (%) unless otherwise noted. p value was calculated 
using Cochran-Mantel-Haenszel adjusted for randomization strata. Objective response rate was defined as the proportion of patients who achieved 
either CR or PR. Disease control rate was defined as the proportion of patients evaluable for response who met the criteria for CR, PR, or SD 
regardless of confirmation of complete response or partial response.

CI=confidence interval. CR=complete response N/A=not applicable. PR=partial response. SD=stable disease.
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Table 3:

Any grade TEAEs in ≥20% of patients in either group or grade ≥3 TEAEs in ≥5% of patients in either group

Axitinib plus placebo Axitinib plus dalantercept

n=61 n=58

Preferred term All grades Grade ≥3 All grades Grade ≥3

Fatigue 46 (75·4%) 3 (4·9%) 33 (56·9%) 2 (3·4%)

Diarrhoea 39 (63·9%) 5 (8·2%) 36 (62·1%) 1 (1·7%)

Hypertension 30 (49·2%) 12 (19·7%) 13 (22·4%) 6 (10·3%)

Nausea 28 (45·9%) 2 (3·3%) 27 (46·6%) 1 (1·7%)

Constipation 27 (44·3%) 1 (1·6%) 23 (39·7%) 0

Epistaxis 7 (11·5%) 0 24 (41·4%) 0

Oedema peripheral 14 (23·0%) 1 (1·6%) 24 (41·4%) 0

Decreased appetite 20 (32·8%) 1 (1·6%) 23 (39·7%) 0

Dysphonia 24 (39·3%) 0 11 (19·0) 0

Blood creatinine increased 11 (18·0%) 1 (1·6%) 20 (34·5%) 1 (1·7%)

Headache 21 (34·4%) 0 14 (24·1%) 0

Weight decreased 20 (32·8%) 2 (3·3%) 13 (22·4%) 0

Arthralgia 19 (31·1%) 0 16 (27·6%) 0

Vomiting 17 (27·9%) 2 (3·3%) 18 (31·0%) 0

Palmar-plantar erythrodysaesthesia syndrome 15 (24·6%) 1 (1·6%) 14 (24·1%) 2 (3·4%)

Dyspnoea 15 (24·6%) 0 13 (22·4%) 0

Abdominal pain 15 (24·6%) 0 12 (20·7%) 1 (1·7%)

Stomatitis 15 (24·6%) 1 (1·6%) 8 (13·8%) 0

Cough 13 (21·3%) 0 14 (24·1%) 0

Back pain 14 (23·0%) 2 (3·3%) 9 (15·5%) 1 (1·7%)

Myalgia 9 (14·8%) 0 13 (22·4%) 0

Hyponatraemia 13 (21·3%) 6 (9·8%) 5 (8·6%) 1 (1·7%)

Pruritus 12 (19·7%) 0 4 (6·9%) 0

Ejection fraction decreased 9 (14·8%) 3 (4·9%) 2 (3·4%) 1 (1·7%)

Anaemia 4 (6·6%) 0 12 (20·7%) 3 (5·2%)

Hypophosphataemia 6 (9·8%) 3 (4·9%) 7 (12·1%) 3 (5·2%)

Lipase increased 5 (8·2%) 1 (1·6%) 7 (12·1%) 3 (5·2%)

Data are from the safety analysis set (all randomized patients who received study drug) and are n (%).

TEAE=treatment-emergent adverse event.
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