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Introduction: Combretastatin A4-phosphate, fosbretabulin tromethamine (CA4P) is a vascular 

disrupting agent that targets tumor vasculature. This study evaluated the safety of CA4P when 

combined with carboplatin, paclitaxel, and bevacizumab in chemotherapy-naïve subjects with 

advanced nonsquamous, non-small-cell lung cancer.

Methods: Adult subjects with confirmed American Joint Committee on Cancer six stage IIIB/IV 

non-small-cell lung cancer and an Eastern Cooperative Oncology Group performance score 

of 0 or 1 were randomized to receive six cycles (treatment phase) of paclitaxel (200 mg/m2), 

carboplatin (area under the concentration versus time curve 6), and bevacizumab (15 mg/kg) 

on day 1 and repeated every 21 days, or this regimen plus CA4P (60 mg/m2) on days 7, 14, 

and 21 of each cycle. Subjects could then receive additional maintenance treatment (excluding 

carboplatin and paclitaxel) for up to 1 year.

Results: Sixty-three subjects were randomized, 31 to control and 32 to CA4P, and 19 (61.3%) 

and 17 (53.1%), respectively, completed the treatment phase. Exposure to study treatment and 

dose modifications were comparable between the randomized groups. The overall incidence 

of treatment-emergent adverse events was similar between groups, with increased neutropenia, 

leukopenia, and hypertension in the CA4P group. Deaths, serious adverse events, and early 

discontinuations from treatment were comparable between the randomized treatment groups. 

The overall tumor response rate with CA4P was 50% versus 32% in controls. Overall and 

progression-free survival rates were comparable between the groups.

Conclusion: CA4P plus carboplatin, paclitaxel, and bevacizumab appears to be a tolerable regi-

men with an acceptable toxicity profile in subjects with advanced non-small-cell lung cancer.
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Introduction
Lung cancer was responsible for more than a quarter (~160,000) of all cancer-related 

deaths in 2015, and remains the leading cause of cancer-related mortality in the US.1 

Non-small-cell lung cancer (NSCLC), which has a 5-year survival rate of 1% in those 

with metastatic disease, accounted for ~85% of the total.2 While there have recently 

been important therapeutic advances in the field for patients with relapsed nonsquamous 

NSCLC – including recent approval of immune checkpoint inhibitors3,4 in previously 

treated patients – and patients with abnormalities in epidermal growth factor receptor 
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or anaplastic lymphoma kinase receive frontline targeted 

therapy,5,6 first-line treatment for metastatic disease in the 

great majority of patients has remained unchanged for years, 

and new therapies are needed.

Bevacizumab, an antibody directed against vascular 

endothelial growth factor (VEGF), inhibits new tumor vas-

culature formation by binding VEGF.7 In the E4599 trial, 

adding bevacizumab to carboplatin and paclitaxel versus 

paclitaxel-carboplatin alone significantly improved the 

response rate (RR; 35% vs 15%; P,0.001); progression-free 

survival (PFS; 6.2 vs 4.5 months; hazard ratio [HR], 0.66; 

P,0.001); and overall survival (OS; 12.3 vs 10.3 months; 

HR, 0.79; P=0.003).8 More recently, subjects with stage IV 

NSCLC who experienced progression on a platinum-based 

doublet and received second-line treatment with the VEGF 

receptor 2-directed antibody, ramucirumab, plus docetaxel 

had significantly improved RR (23% vs 14%; P,0.0001), 

PFS (4.5 vs 3.0 months; HR 0.76; P,0.0001), and OS (10.5 

vs 9.1 months; HR, 0.86; P=0.023),9 leading to the US Food 

and Drug Administration approval of the ramucirumab–

docetaxel combination for treatment of patients with previ-

ously treated NSCLC.10

Because tumors ultimately overcome the inhibition of 

angiogenesis produced by anti-VEGF antibodies, clinical 

trials have studied the simultaneous targeting of the VEGF 

pathway, looking to achieve additive or synergistic outcomes 

with the combination of bevacizumab with tyrosine kinase 

inhibitors. The combination produced promising antitumor 

activity but increased toxicity, most frequently hypertension 

and cardiac ischemia.11,12

Other promising candidates for use in combination to 

achieve optimal antivascular effects include vascular disrupt-

ing agents (VDAs). These agents rapidly and selectively bind 

to tubulin, which leads to dramatic effects on the shape of 

the immature endothelial cells. This compromises the tumor 

blood vessels, thereby leading to widespread ischemia and 

necrosis of the cancer cells within the central core of the 

tumor.13,14 Although one small-molecule VDA, the flavonoid 

ASA404, has shown activity in Phase II studies,14,15 Phase III 

trials combining ASA404 with carboplatin and paclitaxel (as 

first-line), and with docetaxel (as second-line) were termi-

nated at interim analysis for futility.16–18

An interesting feature of the activity of VDAs is that 

treatment efficacy has been shown to increase as tumors 

become larger, probably because, as tumors become larger, 

a smaller proportion of interior tumor cells depend on the 

normal tissue blood vessels at the rim of the tumor. This 

increased activity in larger tumors has been characterized in 

several preclinical studies19,20 and is a trend seen in the clinical 

data from subgroups in the Fosbretabulin in Anaplastic 

Cancer of the Thyroid (FACT) and Gynecologic Oncology 

Group-0186I trials.21,22

Combretastatin A4-phosphate, fosbretabulin trometha-

mine (CA4P) is a tubulin-binding VDA that was originally 

isolated from the African Bush Willow (Combretum 

caffrum). It acts as a potent and reversible tubulin depo-

lymerizing agent and is a water-soluble prodrug of cis-

combretastatin A4.23 Preclinical models, which show that 

CA4P results in massive acute vascular disruption as early 

as 2 hours after administration with recovery as soon as 

24 hours post-dose, provide strong theoretical rationale for a 

CA4P–bevacizumab combination.11 In a Phase I study of the 

combination of CA4P plus bevacizumab, the dose-limiting 

toxicity was hypertension, with a maximum tolerated dose 

of 63 mg/m2 for CA4P. Profound vascular changes associ-

ated with CA4P administration were sustained following 

bevacizumab, as revealed in dynamic contrast-enhanced and 

diffusion-weighted magnetic resonance imaging.12 In three 

Phase I studies of CA4P in subjects with refractory solid 

tumors (N=96), tumor responses were seen in two patients, 

including a complete response in a patient with anaplastic 

thyroid cancer.24–26 Phase IB trials showed good tolerability of 

CA4P when given with bevacizumab or with carboplatin and 

paclitaxel.27,28 A Phase II/III study was conducted in patients 

with anaplastic thyroid cancer comparing CA4P, carboplatin 

and paclitaxel to carboplatin and paclitaxel. Enrollment was 

stopped at 80 patients due to limited accrual, but a trend 

toward improved survival was seen with the combination 

of CA4P and chemotherapy.21

Based on the positive efficacy trends and relative safety 

seen in previous studies, we conducted a randomized, open-

label, multicenter, parallel-group Phase II study to evaluate 

the safety of a combination of carboplatin, paclitaxel, beva-

cizumab, and CA4P in subjects with chemotherapy-naïve 

stage IIIB/IV NSCLC. The rationale for adding a VDA to this 

regimen was based on preclinical and initial clinical data27,29,30 

supporting the therapeutic potential of combining a VDA with 

an antiangiogenic, as they have complementary mechanisms 

of action; VDAs disrupt tumor blood flow within the tumor, 

whereas antiangiogenic agents inhibit regrowth. We compared 

this group with a control arm that received the same combina-

tion without CA4P to isolate toxicities related to the addition 

of CA4P. Efficacy endpoints were also assessed.

Materials and methods
subject eligibility
Eligible subjects were adults ($18 years) with histologi-

cally or cytologically confirmed stage IIIB (with malignant 
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pleural effusion) or IV nonsquamous NSCLC (according 

to American Joint Committee on Cancer classification, 

6th edition) and an Eastern Cooperative Oncology Group 

Performance Status (ECOG PS) of 0 or 1. Subjects were 

required to be chemotherapy naïve and have measurable 

and/or nonmeasurable disease by the Response Evaluation 

Criteria in Solid Tumors (RECIST) criteria31 and no evidence 

of active brain metastasis. Subjects were required to have 

adequate bone marrow function, adequate hepatic func-

tion, partial thromboplastin time within normal limits, and 

adequate renal function.

Subjects were excluded if they had hemoptysis within 

3 months ($½ teaspoon bright red blood per event); thera-

peutic anticoagulation; uncontrolled hypertension (.150/ 

100 mmHg) despite medication; $ grade 1 peripheral neuropathy; 

history of torsade de pointes, ventricular tachycardia or fibrilla-

tion, pathologic sinus bradycardia, greater than first-degree heart 

block, congenital long QT syndrome or new ST segment eleva-

tion or depression or new Q wave on electrocardiogram (ECG); 

corrected QT (QTc) .450 ms for male subjects, QTc .470 ms 

for female subjects; potassium or magnesium below the midpoint 

of the interval between lower limit of normal and upper limit of 

normal (ULN), calcium less than lower limit of normal, recent 

surgery, hypersensitivity to any of the study agents, or serious 

nonhealing wound, ulcer, or bone fracture. Subjects were also 

excluded if within the last 6 months they had a thrombotic or 

hemorrhagic disorder, cerebrovascular event, angina pectoris, 

myocardial infarction, or New York Heart Association Class 

$III congestive heart failure. Institutional review board approval 

was obtained from Copernicus Group IRB (Research Triangle 

Park, NC, USA) or institutional review boards at each study 

site (UCLA, Boca Raton Regional Hospital, Lahey Hospital & 

Medical Center, West Virginia University). Subjects provided 

written informed consent prior to enrollment.

Treatment
Subjects in the chemotherapy control group received 

intravenous (IV) therapy with paclitaxel (200 mg/m2) over 

180 minutes, carboplatin (area under the concentration-

time curve [AUC] 6) over 30 minutes, plus bevacizumab 

(15 mg/kg) over 90 minutes for Cycle 1, 60 minutes for 

Cycle 2, and 30 minutes for all subsequent cycles, if well 

tolerated, on day 1 of a 21-day cycle for six cycles (treatment 

phase). Subjects in the CA4P experimental group received 

IV chemotherapy and bevacizumab as mentioned earlier, 

plus IV CA4P (60 mg/m2 [Mateon Therapeutics, South San 

Francisco, CA, USA]) infused over 10 minutes on days 7, 14, 

and 21 of each 21-day cycle for six cycles. All subjects in the 

CA4P group received oral or IV dexa methasone 8 mg and oral 

acetaminophen 1 hour prior to CA4P administration. After 

the first dose of CA4P, subjects who required treatment for 

transient hypertension received oral amlodipine (5–10 mg)  

or diltiazem (30–60 mg) 1 hour prior to subsequent doses. 

After completing the treatment phase, subjects who did not 

have disease progression were eligible to enter a maintenance 

phase. In the maintenance phase, subjects in the control arm 

received bevacizumab 15 mg/kg on day 1 of each 21-day 

cycle while subjects in the CA4P arm received bevacizumab 

on day 1 and CA4P 60 mg/m2 on days 7, 14, and 21 of each 

21-day cycle. For convenience, CA4P on day 21 could be 

given on day 1 of the following cycle during the mainte-

nance phase. Maintenance therapy continued until disease 

progression, 12 months of follow-up since randomization, 

unacceptable toxicity, withdrawal of consent, or death.

Dose delays
Toxicity assessments were graded according to National 

Cancer Institute Common Terminology Criteria for Adverse 

Events version 3.0. A new treatment cycle was started only 

if ECOG PS was #1; absolute neutrophil count $1,500 

cells/μL, platelet count $100,000/μL; adverse events (AEs) 

considered at least possibly related to treatment had recov-

ered to baseline or #grade 1; blood pressure #150/100; 

urine protein/creatinine ratio #2.0; and serum potassium 

and magnesium levels #0.2 meq/L below midpoint of the 

normal range. Subjects were discontinued from the trial if a 

cycle was delayed for more than 14 days.

Dose adjustments
After a dose reduction of any study drug, all subsequent 

doses of that agent were given at the reduced dose level. 

A maximum of two dose reductions was allowed.

CA4P was decreased by 10 mg/m2 for subjects with 

QTc .480 ms; grade $2 hypertension during the 4 hours 

post-CA4P infusion despite premedication; grade $2 

hypotension during the 4 hours post-CA4P; grade $3 

diarrhea, central neurological symptoms, motor or sensory 

neuropathy, or hematological symptoms (during maintenance 

phase); or grade $4 hematological symptoms during the 

treatment phase (growth factors could be given rather than 

dose reduction for myelosuppression at the investigator’s 

discretion). If a subject experienced grade $2 myocardial 

ischemia, the dose was reduced by 20 mg/m2.

Bevacizumab was reduced (first reduction to 7.5 mg/kg, 

second reduction to 5 mg/kg) for subjects with chronic 

grade 3 hypertension; protein/creatinine ratio .1.5, grade $2 

hemorrhage (gastrointestinal, genitourinary, or upper respira-

tory); or a severe thromboembolic event. Bevacizumab was 
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discontinued for grade 4 hypertension, hypertensive crisis, 

hypertensive encephalopathy, nephrotic syndrome, serious 

hemorrhage, gastrointestinal perforation, fistula formation, 

or reversible posterior leukoencephalopathy syndrome.

For the following toxicities, carboplatin was decreased 

by an AUC of 1, and paclitaxel was reduced by 25% for 

subjects with: grade 4 neutropenia or grade 3 or 4 febrile 

neutropenia; platelets #25,000/μL or #50,000/μL with 

clinically significant bleeding; grade $3 nausea or vomiting 

despite maximal treatment; grade $3 mucositis; or grade $3 

peripheral neuropathy (after resolution to # grade 1). For 

liver dysfunction, total bilirubin 1.26–2.0× ULN and aspar-

tate aminotransferase (AST) ,10× ULN led to reduction of 

paclitaxel to 175 mg/m2, total bilirubin 2.01–5× ULN and 

AST ,10× ULN led to reduction of paclitaxel to 135 mg/m2, 

and bilirubin .5× ULN or AST .10× ULN resulted in 

holding the dose or discontinuing treatment.

study evaluations
safety
Assessments before each administration of study drug 

included AEs (graded according to National Cancer Institute 

Common Terminology Criteria for Adverse Events version 

3.0); vital signs; concomitant medications; laboratory tests; 

and ECOG PS. Before and at 2 and 4 hours after CA4P 

dosing, ECGs were obtained.

antitumor activity and survival
Tumor response and progression were evaluated accord-

ing to RECIST criteria (version 1.0) within 28 days of 

enrollment and once every 8 weeks (±7 days) during the 

treatment phase and every 12 weeks (±7 days) during the 

maintenance phase. Tumor response was based on investiga-

tor assessment of imaging. Responses were confirmed by 

subsequent imaging $4 weeks after the initial indication 

of response. After the last clinic visit, subjects were fol-

lowed monthly for survival until either death, termination 

of the study by sponsor, or withdrawal of informed consent 

by the subject.

statistical design and analysis
This was a randomized, controlled, open-label, Phase II study 

conducted at 18 centers in the US. Subjects were randomized 

in a 1:1 ratio to receive carboplatin, paclitaxel, and bevaci-

zumab or this combination plus CA4P. Randomization was 

stratified based on ECOG PS (0 vs 1) and whether the sub-

ject had received prior treatment (surgery or radiation). The 

primary objective was to determine the safety and tolerability 

of CA4P when combined with carboplatin, paclitaxel, and 

bevacizumab compared with carboplatin, paclitaxel, and 

bevacizumab alone. Additional objectives were to assess RR, 

PFS, and OS in both arms. The study was designed to assess 

the potential treatment effect size and was not powered to 

be a superiority study. The sample size was planned using a 

confidence interval (CI) approach, based on the assumption 

that the 6-month PFS rate would be ~50% for the control 

group and for the CA4P arm would be within the 95% CIs 

of 50%±17.9%. All subjects randomized constituted the 

intent-to-treat (ITT) population.

The safety population included all subjects who 

were randomized and received at least one dose of study 

medication. The assessment of safety was based on AEs, clin-

ical laboratory evaluations, physical examination findings, 

ECG results, and vital signs. AEs were coded according to the 

Medical Dictionary for Regulatory Activities, version 10.1, 

and were summarized by system organ class and preferred 

term for each treatment group.

Efficacy endpoints were assessed for the ITT popula-

tion, and analyzed to determine if further study of this 

quadruplet combination was warranted. Tumor response 

and PFS were evaluated using RECIST 1.0 criteria. Kaplan–

Meier estimates were used to analyze PFS and OS. In order 

to further study the impact of baseline ECOG PS or prior 

treatment on the efficacy endpoints, stratified analyses for 

survival and RRs were also performed using a Cox regres-

sion model.

Results
subject characteristics
Between March 2008 and July 2011, 63 subjects were ran-

domized to study drug treatment (ITT population; CA4P arm, 

n=32; control arm, n=31). Sixty subjects received at least 

one dose of study treatment (safety population), including 

31 in the CA4P group and 29 in the control group. Fifteen 

subjects in the CA4P group and 17 subjects in the control 

group continued into the maintenance phase (Figure 1). Base-

line demographic and clinical characteristics were similar 

between the treatment arms (Table 1).

exposure and safety
The cumulative doses received of carboplatin, paclitaxel, 

bevacizumab, and CA4P are shown in Table 2. All subjects 

in the safety population in both randomized treatment groups 

experienced at least one treatment-emergent AE (TEAE). 

TEAEs reported in $10% of subjects in the CA4P group 

that occurred at a higher frequency than in the control group 
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are shown in Table 3. Twenty-seven of 31 safety subjects 

(87.1%) in the CA4P group experienced TEAEs considered 

at least possibly related to CA4P.

Altogether, 26/60 subjects (43.3%) experienced TEAEs 

that required dose adjustments of any study medication: 16/31 

(51.6%) in the CA4P group and 10/29 (34.5%) in the control 

group. Overall, 39/60 subjects (65.0%) experienced TEAEs, 

resulting in study drug treatment delays: 20/31 (64.5%) in 

the CA4P group and 19/29 (65.5%) in the control group. 

Overall, there was a similar distribution in the frequencies 

of most severe TEAEs for grades 1 to 5 between the CA4P 

and control groups. Grade 3/4 TEAEs were reported in 26/31 

(83.8%) in the CA4P group and 27/29 (93.1%) in the control 

group. Neutropenia was more frequent in the CA4P group, 

with 3/31 (9.7%) of subjects developing febrile neutrope-

nia compared with no subjects in the control group. Equal 

numbers of patients in the active and control groups received 

growth factors, 48.4% and 48.3%, respectively.

Figure 1 Trial profile.
Note: aall subjects randomized constituted the intent-to-treat population.

Table 1 Baseline demographic and clinical characteristics of 
safety subjects

Characteristic CA4P  
group (n=31)

Control  
group (n=29)

age (years)
Mean 61.0 63.5
range (41–76) (45–80)

sex, n (%)
Female 12 (38.7) 17 (58.6)
Male 19 (61.3) 12 (41.4)

race, n (%)
caucasian 27 (87.1) 23 (79.3)
non-caucasian 4 (12.9) 6 (20.7)

Disease stage, n (%)
stage iiiB 2 (6.5) 4 (13.8)
stage iV 29 (93.5) 25 (86.2)

ecOg Ps,a n (%)
0 16 (51.6) 16 (55.2)
1 15 (48.4) 13 (44.8)

Notes: a0, Fully active, able to carry on all predisease performance without 
restriction; 1, restricted in physical strenuous activity but ambulatory and able to 
carry out light/sedentary work.
Abbreviations: ca4P, combretastatin a4-phosphate; ecOg Ps, eastern co-
operative Oncology group performance status.
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A total of 38/63 ITT subjects (60.3%) died while enrolled 

in this study, 20/32 (62.5%) in the CA4P group and 18/31 

(58.1%) in the control group. The primary causes of death 

were disease-related. Treatment-emergent serious AEs were 

recorded in 32/60 subjects (53.3%) in the safety popula-

tion overall: 16/31 (51.6%) in the CA4P group and 16/29 

(55.2%) in the control group. Two subjects who received 

CA4P experienced three episodes of myocardial ischemia. 

Both subjects discontinued treatment due to the episodes. 

Hypertension was reported in 17/31 (54.8%) subjects in the 

CA4P arm compared with 13/29 (44.8%) subjects in the 

control arm. Among subjects who experienced hypertension 

on CA4P, increases in systolic and diastolic blood pressures 

were seen from 30 minutes post-dose through 2 hours post-

dose and returned to baseline by 4 hours post-dose.

survival and response
There were no statistically significant differences between 

the randomized treatment groups in RR, PFS, or OS. The 

overall best confirmed objective RR was 50% in the CA4P 

group compared with 32% in the control group (Table 4). 

Median PFS in the CA4P group was 8.6 months versus 

Table 2 Cumulative study drug doses received and dose modifications due to neutropenia or leukopenia

Study drug (mg) CA4P group Control group

Treatment phase Maintenance phase Treatment phase Maintenance phase

ca4P 1,317.1±679.2 (n=30) 2,528.3±2,971.0 (n=13) na na
carboplatin 2,908.8±1,284.0 (n=31) na 3,146.3±1,213.4 (n=29) na
Paclitaxel 1,666.1±726.6 (n=31) na 1,735.9±647.2 (n=29) na
Bevacizumab 5,473.8±2,544.2 (n=31) 8,994.2±8,710.0 (n=13) 5,376.7±2,524.6 (n=29) 12,944.6±10,870.0 (n=17)

Note: Data shown as mean ± sD.
Abbreviations: ca4P, combretastatin a4-phosphate; na, not applicable; sD, standard deviation.

Table 3 Teaes occurring in $10% of subjects in the ca4P group 
and at a higher frequency than in the control group

System organ class/preferred 
term

CA4P group 
(n=31)

Control group 
(n=29)

subjects with $1 adverse event 31 (100.0) 29 (100.0)
Blood and lymphatic system disorders

neutropenia 25 (80.6) 14 (48.3)
leukopenia 14 (45.2) 7 (24.1)

gastrointestinal disorders
stomatitis 5 (16.1) 3 (10.3)

general disorders and administration 
site conditions

edema peripheral 8 (25.8) 6 (20.7)
chest discomfort 5 (16.1) 2 (6.9)

nervous system disorders
hypoesthesia 6 (19.4) 3 (10.3)

Metabolism and nutrition disorders
Decreased appetite 6 (19.4) 5 (17.2)
hyponatremia 5 (16.1) 2 (6.9)
hyperglycemia 4 (12.9) 2 (6.9)

respiratory, thoracic, and mediastinal 
disorders

cough 8 (25.8) 7 (24.1)
Dysphonia 5 (16.1) 2 (6.9)

Musculoskeletal and connective tissue 
disorders

Back pain 9 (29.0) 4 (13.8)
Myalgia 6 (19.4) 5 (17.2)

skin and subcutaneous tissue 
disorders

Pruritus 4 (12.9) 2 (6.9)
infections and infestations

Upper respiratory tract infection 5 (16.1) 4 (13.8)
Vascular disorders

hypertension 17 (54.8) 13 (44.8)
Flushing 4 (12.9) 1 (3.4)

Psychiatric disorders
insomnia 7 (22.6) 5 (17.2)
Depression 6 (19.4) 4 (13.8)

cardiac disorders
Tachycardia 8 (25.8) 3 (10.3)
Bradycardia 4 (12.9) 0

eye disorders 6 (19.4) 5 (17.2)
injury, poisoning, and procedural 
complications

6 (19.4) 4 (13.8)

ear and labyrinth disorders 5 (16.1) 3 (10.3)
neoplasms benign, malignant, and 
unspecified (including cysts and polyps)

4 (12.9) 1 (3.4)

Note: Data shown as n (%).
Abbreviations: ca4P, combretastatin a4-phosphate; Teae, treatment emergent 
adverse event.

Table 4 Best overall tumor response and objective response rate

CA4P group Control group

subjects (n) 24 23
response, n (%)

complete 0 0
Partial 16 (66.7) 10 (43.5)

stable disease, n (%) 8 (33.3) 13 (56.5)
Progressive disease 0 0

Unknowna 0 0
Orrb 0.5000 0.3226c

95% cid 0.3189, 0.6811 0.1668, 0.5137

Notes: aTable only includes subjects who were evaluable for recisT response. 
bTotal proportion of subjects who had a best confirmed CR or PR. cP=0.1317; 
P-value is of treatment effect on Orr from a cochran–Mantel–haenszel test with 
ECOG PS and prior treatment for NSCLC as stratification factors. d95% ci for Orr 
was calculated based on an exact binomial distribution.
Abbreviations: CI, confidence interval; CR, complete response; CA4P, combret
astatin a4-phosphate; iTT, intent-to-treat; nsclc, non-small-cell lung cancer; Orr, 
objective response rate; Pr, partial response; recisT, response evaluation criteria in 
solid tumors.
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9.3 months for the control group (HR 1.04; 95% CI, 

0.56–1.91) (Figure 2A), and median OS in the CA4P group 

was 13.6 months versus 16.2 months in the control group 

(HR 1.06; 95% CI, 0.55–2.03) (Figure 2B).

Multiple post hoc analyses were performed. Trends 

were seen toward longer survival in subjects treated with 

CA4P when the baseline tumors measured more than 10 cm 

(14.2 vs 11.0 months, HR, 0.67; 95% CI, 0.26, 1.70) and 

when subjects were anemic at baseline (12.0 vs 6.3 months, 

HR, 0.54; 95% CI, 0.18, 1.65).

Discussion
This is the first clinical trial evaluating the safety and efficacy 

of a VDA in combination with bevacizumab, carboplatin, 

and paclitaxel in adult subjects with chemotherapy-naïve 

stage IIIB/IV nonsquamous NSCLC. Based on evidence 

Figure 2 K-M plots of progression-free survival (A) and overall survival (B) in the intent-to-treat population.
Abbreviations: CI, confidence interval; KM, Kaplan–Meier.
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that CA4P is well tolerated in combination with pacli-

taxel and carboplatin, and that CA4P and bevacizumab 

may have synergistic effects on tumor vasculature, this 

randomized, multicenter, controlled, open-label, Phase II 

clinical trial explored the safety and potential benefit of 

adding CA4P to triple-combination therapy in subjects with 

advanced NSCLC.

Dose reductions and/or delays were infrequent in the 

CA4P and control groups. Dose adjustments of bevacizumab, 

paclitaxel, and carboplatin due to neutropenia or leukopenia 

occurred more frequently in the control group compared 

with the CA4P group. CA4P dose modifications due to 

neutropenia or leukopenia were reported in approximately 

one-third of subjects.

The most common TEAEs were neutropenia, leukopenia, 

and hypertension, all of which had an increased incidence 

with CA4P versus controls. CA4P postinfusion blood pres-

sure increase has been shown to be controllable in animal 

models with nitrates or calcium channel blockers.32,33 One 

study in a hypertensive rat model examined the potential 

for cardiotoxicity with CA4P using serum troponin I levels 

24 hours postadministration. Pretreatment with an antihy-

pertensive effectively blocked both the CA4P-induced blood 

pressure increase and cardiac damage.

Both subjects who experienced the three episodes of 

myocardial ischemia, events that were not associated with 

any evidence of infarction, had a history of hypertension. 

Of interest, one occurrence coincided with an episode of 

CA4P postinfusion blood pressure increase, which was not 

pretreated with an antihypertensive agent, while another 

occurred during the bevacizumab infusion, 24 hours post-

CA4P infusion. The incidence of treatment-related serious 

AEs was similar between the treatment groups.

The numerical difference between the treatment groups 

in overall tumor response should be interpreted cautiously 

because of a relatively small sample size. Interpretation 

of PFS data is further confounded by the high number of 

subjects who discontinued prior to disease progression. This 

study was not adequately powered to assess efficacy, and 

the 95% CI for the HR for the primary efficacy endpoint of 

PFS includes the possibility that either arm is nearly twice as 

effective as its comparator. Larger studies are necessary to 

provide enough power to analyze this regimen for efficacy. 

It should also be noted that, as testing for many of the cur-

rently known markers were not standard at the time the study 

was conducted, there was no attempt to correlate clinical 

outcome with tumor tissue; as a result, these outcomes should 

be considered in light of the absence of correlative data. 

In light of recent advances in the management of advanced 

NSCLC, development of chemotherapy plus an antiangio-

genic agent and a VDA should be considered in other settings 

in which antiangiogenic therapy is currently indicated and 

initial evidence of efficacy of the combination has been seen, 

such as recurrent ovarian cancer,22 prior to further evaluation 

in advanced NSCLC.

In conclusion, data from the current study showed that 

CA4P combined with carboplatin, paclitaxel, and bevacizumab 

had an acceptable toxicity profile in subjects with NSCLC. 

The difference in RR also suggested evidence of activity in 

NSCLC. It is hoped that these results might serve as a guide for 

the development of protocols for future studies in other cancer 

types where combination vascular targeted therapy with an 

antiangiogenic and VDA might enhance patient outcomes.
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