
Introduction 
l	 ASA404 (DMXAA, formerly AS1404) is a Tumor-Vascular Disrupting Agent 

(Tumor-VDA) 

l	 Unlike anti-angiogenic agents that predominantly disrupt neovascularization, 
Tumor-VDAs target established tumor vasculature, causing inhibition of tumor 
blood flow and central tumor necrosis1 

l	 ASA404 has a dual mode of action, directly causing rapid apoptosis of tumor 
vessel endothelial cells and indirectly increasing local concentrations of tumor 
necrosis factor-α (TNF-α) and nitric oxide, which results in sustained inhibition 
of tumor blood flow2 

l	 A phase II randomized trial in first-line treatment of stage IIIb/IV NSCLC compared 
patients receiving ASA404 1200 mg/m2 plus carboplatin and paclitaxel with 
patients receiving carboplatin and paclitaxel alone. Results showed increased 
response rates and time to tumor progression and a substantial survival advantage 
(median of 14.0 vs 8.8 months) in patients receiving ASA4043 (Figure 1a)

l	 A single-arm extension study was conducted immediately after the phase II 
randomized study at a number of the same centers and tested a higher dose 
of ASA404 (1800 mg/m2) combined with carboplatin and paclitaxel in similar 
NSCLC patients; median survival in these patients was 14.9 months4 (Figure 1b)

Figure 1: Kaplan-Meier survival curves from phase II studies of ASA404 in NSCLC 
(CP = carboplatin and paclitaxel)

l	 Of patients presenting with NSCLC, approximately 30% have squamous cell 
histology5. This distribution was reflected in patients enrolled into the randomized 
phase II and extension studies of ASA404 in NSCLC 

l	 In a phase II study of the anti-angiogenic monoclonal antibody bevacizumab, a 
higher proportion of patients with squamous NSCLC experienced life-threatening 
pulmonary hemorrhage after bevacizumab treatment (31% vs 4% with non-
squamous disease)6

l	 In a phase III study of the anti-angiogenic multiple kinase inhibitor sorafenib, the 
mortality rate in sorafenib-treated patients was higher in patients with squamous 
NSCLC than in patients with non-squamous NSCLC7

Objective
To examine whether the safety or efficacy of ASA404 varied with histology in 
patients with NSCLC by retrospectively reviewing data from phase II studies with 
1200 mg/m2 and 1800 mg/m2 ASA404 

Methods 
l	 Patients in the phase II studies had received one of three treatments: CP 

(carboplatin AUC 6 mg/ml*min and paclitaxel 175 mg/m2, for up to six cycles),  
CP + ASA404 1200 mg/m2 or CP + ASA404 1800 mg/m2 

l	 Phase II data were pooled by histology and by treatment, with aggregation of 
the two ASA404 doses 

l	 Safety and efficacy (RECIST response rate, time to tumor progression, and overall 
survival) were compared:

•	between squamous and non-squamous patients receiving the same treatment

•	for each histology, between patients receiving and not receiving ASA404

Results
Patients’ disposition

l	 Each of the treatment groups contained similar proportions of squamous and 
non-squamous patients, as shown in Table 1

Table 1: Patients’ disposition

CP
CP + ASA404  
1200mg/m2

CP + ASA404  
1800mg/m2

Squamous
Non-

squamous
Squamous

Non-
squamous

Squamous
Non-

squamous

Safety 
population

11 (31%) 25 (69%) 11 (30%) 26 (70%) 11 (36%) 20 (65%)

Evaluable 
for efficacy

11 (31%) 25 (69%) 11 (32%) 23 (68%) 10 (33%) 20 (67%)

Patients’ characteristics 

l	 Groups were generally well balanced for pre-treatment characteristics (Table 2) 

Table 2: Patient characteristics

CP + ASA404 CP All histologies

Squamous
(n=22)

Non-squamous
(n=46)

Squamous
(n=11)

Non-squamous
(n=25)

CP + ASA404
(n=68) 

CP
(n=36)

Female 32% 39% 18% 40% 37% 33%

Male 68% 61% 82% 60% 63% 67%

Mean age 61 60 62 61 61 61

KPS 70,80 27% 24% 36% 32% 25% 33%

KPS 90,100 73% 76% 64% 68% 75% 67%

Stage III 41% 30% 46% 32% 34% 36%

Stage IV 59% 70% 55% 68% 66% 64%

Safety (Table 3)

l	 In both the squamous and the non-squamous subgroups, comparison of patients 
receiving ASA404 plus CP with patients receiving CP alone showed that similar 
proportions experienced at least one adverse event of  NCI-CTCAE grade 3 or higher 

l	 The most commonly occurring adverse events across all patient subgroups were 
those typically associated with chemotherapy treatment

l	 Patients receiving ASA404 plus CP had a higher incidence of anemia and neutropenia 
than patients receiving CP alone; this was consistent in both squamous and non-
squamous subgroups; among patients treated with ASA404 plus CP, thrombocytopenia 
occurred more frequently in squamous than non-squamous patients

l	 More cardiac adverse events were reported for patients receiving ASA404 plus CP 
than for patients receiving CP alone; there were no reported adverse events of  
NCI-CTCAE Grade ≥3 associated with vascular effects (including bleeding, pulmonary 
hemorrhage, hemoptysis, hypertension or proteinuria) in patients of either histology 
treated with ASA404 

Table 3: Patients with ≥1 adverse event NCI-CTCAE grade ≥3 

CP + ASA404 CP All histologies

Squamous
(n = 22)

Non-
squamous

(n=46)

Squamous
(n=11)

Non-
squamous

(n=25)

CP + ASA404
(n=68)

CP
(n=36)

Blood / lymphatic 18% 22% 0% 20% 21% 14%

Cardiac 9% 4% 9% 0% 6% 3%

Gastrointestinal 14% 2% 0% 4% 6% 3%

General / 
administration site

9% 13% 9% 0% 12% 3%

Hepatobiliary 0% 0% 0% 4% 0% 3%

Immune system 0% 2% 18% 0% 1% 6%

Infections / infestations 18% 11% 9% 0% 13% 3%

Injury / poisoning / 
procedural

0% 0% 0% 4% 0% 3%

Investigations 9% 0% 0% 4% 3% 3%

Metabolism / nutrition 9% 7% 0% 4% 7% 3%

Musculoskeletal / 
connective tissue

0% 7% 9% 8% 4% 8%

Neoplasms benign /  
malignant / unspecified

0% 4% 9% 4% 3% 6%

Nervous system 14% 15% 9% 24% 15% 19%

Psychiatric 5% 4% 0% 0% 4% 0%

Renal / urinary 0% 0% 9% 0% 0% 3%

Reproductive / breast 0% 0% 9% 0% 0% 3%

Respiratory / thoracic / 
mediastinal

14% 7% 9% 0% 9% 3%

Skin / subcutaneous 
tissue

14% 15% 27% 28% 15% 28%

Surgical / medical 
procedures

5% 0% 0% 0% 1% 0%

Vascular 0% 2% 0% 8% 2% 6%

Patients with any 
event grade ≥3

68% 61% 73% 64% 63% 67%

Efficacy (Table 4)
l	 Patients with either squamous or non-squamous histology treated with CP plus 

ASA404 appeared to have improved outcomes compared with similar patients treated 
with CP alone; in both squamous and non-squamous patients, median survival was 4 
to 5 months longer with CP plus ASA404 compared with CP alone 

l	 Comparisons by histology within treatment groups suggested: 

•	that among patients treated with CP, squamous patients had less favorable 
outcomes than non-squamous patients

•	that among patients treated with CP plus ASA404, there was no consistent 
difference in outcomes between squamous and non-squamous patients

l	 Squamous patients receiving any given treatment showed shorter median survival 
than similarly treated non-squamous patients

Table 4: Efficacy parameters

CP + ASA404 CP All histologies

Squamous
Non-

squamous
Squamous

Non-
squamous

CP + 
ASA404

CP

Response rate*
40.0%
(19, 64)
(n=20)

31.7%
(18, 48)
(n=41)

14.3%
(0.4, 58)

(n=7)

25.0%
(8.6, 49)
(n=20)

34.4%
(23, 48)
(n=61)

22.2%
(8.6, 42)
(n=27)

Median time to 
tumor progression 
in months 
(95% CI)

5.6
(4.1, 8.1)
(n=21)

5.5
(4.6, 7.9)
(n=43)

1.6
(1.3, 11.4)

(n=11)

4.8
(3.2, 5.7)
(n=25)

5.5
(4.6, 7.9)
(n=64)

4.4
(2.7, 5.7)
(n=36)

Median survival 
in months 
(95% CI)

10.2
(6.0, -)
(n=21)

14.9
(11.8, 16.6)

(n=43)

5.5
(2.1, 12.5)      

 (n=11)

11.0
(7, -)

(n=25)

14.5
(10.9, 16.2)

 (n=64)

8.8
(5.5, -)
 (n=36)

*12 patients evaluable for other efficacy parameters were not evaluable for response
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Conclusions
l	 Interpretation of these data is limited by the retrospective nature of the 

analysis

l	 Addition of ASA404 to CP was generally well tolerated in both squamous 
and non-squamous patients; hematological toxicity was increased but was 
manageable

l	 ASA404 does not appear to induce pulmonary hemorrhage or hemoptysis 
in either squamous or non-squamous patients

l	 In both squamous and non-squamous patients, efficacy findings appeared 
to be consistently improved with CP+ASA404 compared with CP alone

l	 A 1200-patient randomized phase III trial evaluating the addition of 1800 
mg/m2 ASA404 to carboplatin and paclitaxel (ATTRACT-1) in the first-line 
treatment of stage IIIb/IV NSCLC is now recruiting. The trial is including both 
squamous and non-squamous patients. The primary endpoint is overall 
survival, while key secondary endpoints are survival in the squamous and 
non-squamous subgroups
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Treatment                   CP + ASA404 1200         CP
  n = 34 n = 36

Median (months) 14.0 8.8

Hazard ratio (95% CI) = 0.73 (0.39, 1.38)

Treatment                   CP + ASA404 1800
  n = 30

Median (months) 14.9
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