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Association of second line chemotherapy using docetaxel and TFD725 with prolonged survival 
 
ABSTRACT 
 
Long-term survival for patients with non-small cell lung cancer (NSCLC) is poor, and second-line 
therapies are often needed as a result of disease progression following first-line therapies. While 
docetaxel has proven to be an adequate second-line regimen, the tyrosine kinase inhibitor TFD725 has 
been found in Phase I and IIa trials to be safe and efficacious. This study examined whether second-line 
chemotherapy using docetaxel plus TFD725 was associated with improved survival over the use of 
docetaxel alone in patients initially diagnosed with advanced stage NSCLC. 
 
In a double blind phase IIb clinical trial, a total of 188 men (n = 104) and women (n = 84) aged 46 to 71 
years were randomized to receive solely docetaxel (n = 90) or docetaxel plus TFD725 (n = 98).  
Participants had stage IIIb or higher disease and had progressed on therapy. Randomization was stratified 
by stage at diagnosis and site. The primary endpoint was all-cause mortality. The association between 
mortality and treatment arm was assessed using an unadjusted Cox proportional hazards regression 
model. A subgroup analysis stratified by stage of disease at diagnosis was also performed. 
 
The risk of death for patients receiving TFD725 plus docetaxel was found to be 25% lower compared to 
patients receiving docetaxel alone (HR: 0.75; 95% CI: 0.54, 1.04; p = 0.08). There was no decrease in risk 
of death in participants with stage IV disease or malignant pleural effusion (n: 118; HR: 0.99, 95% CI: 
0.67, 1.46; p = 0.95). However, among those with stage IIIb disease the risk of death for patients in the 
TFD725 plus docetaxel arm was 47% less than that of patients in the docetaxel alone arm (n: 70; HR: 
0.53; 95% CI: 0.29, 0.99; p = 0.05). Of participants in the docetaxel alone group, 32.2% had an abnormal 
alkaline phosphatase level at baseline, compared with only 19.4% in the TFD725 plus docetaxel group (p 
= 0.04). 
 
In conclusion, there was no difference in overall survival between the treatment arms. However, among 
patients with stage IIIb disease, there was improved survival in participants receiving TFD725 plus 
docetaxel in comparison to docetaxel alone. Despite randomization, though, participants in the TFD725 
plus docetaxel group may have had less severe disease as indicated by the lower proportion with 
abnormal alkaline phosphatase levels. 
 
BACKGROUND 
 
Lung cancer is the leading cause of cancer-related death in both men and women. Treatment options are 
determined by type (small cell vs. non small cell) and stage of cancer at diagnosis.1-3 As of 2005, the 5-
year relative survival for all stages combined is only 15%.  
 
Although long-term survival for metastatic non-small cell lung cancer (NSCLC) remains poor, 
chemotherapy provides modest survival improvement and reductions in symptoms. Past studies have 
shown that cisplatin-based chemotherapy regimens improve patient survival.2,4 Despite improvements to 
first-line treatments, NSCLC will often continue to progress resulting in a need for additional therapy. 
Positive results in phase III clinical trials have established docetaxel as a standard second-line agent.2,5-6  
 
Unfortunately, due to the aggressive nature of the disease, second-line regimens aimed at treating NSCLC 
remain only modestly successful at best.3,5 Researchers have recently turned to compounds that 
selectively target molecular pathways relevant to cancer development and progression.7,8 The most 
promising such agents in NSCLC have been epidermal growth factor receptor (EGFR) tyrosine kinase 
inhibitors (EGFR-TKIs).3 Tyrosine kinase pathways are triggered by some tumor growth factors known to 
cause angiogenesis. Therefore, blocking these kinases could impair a tumor’s ability to grow. Several pre-
clinical studies have examined the effectiveness of EGFR-TKIs, including gefitinib and erlotinib, in 
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enhancing the anti-tumor activity of concurrent first-line chemotherapy.3,8 Results from these studies are 
poor, and EGFR-TKIs seems to do little to improve the effectiveness of first-line chemotherapy alone. 
 
Nonetheless, preliminary studies indicate that EGFR-TKIs may be effective as a maintenance therapy 
following initial chemotherapy.8 Further research is needed to understand the potential benefits of EGFR-
TKIs as components of second-line chemotherapy for NSCLC. TFD725 is an experimental molecule that 
has exhibited activity against several receptor tyrosine kinases in vitro and in animal experiments. Phase I 
and IIa clinical trials have also provided encouraging initial safety and efficacy data. Additional research 
into the effectiveness of TFD725 in treating NSCLC is warranted. 
 
QUESTIONS OF INTEREST 
 
The specific aim of this study was to assess whether second line chemotherapy using docetaxel plus 
TFD725 was associated with improved survival over the use of docetaxel alone in patients initially 
diagnosed with late stage NSCLC. 
 
Since the stage of cancer at diagnosis is the current standard by which treatment of NSCLC is assigned1-3, 
this study also analyzed whether any association between survival and second line treatment regimen 
differed by disease stage at initial diagnosis. 
 
SOURCE OF THE DATA 
 
The study consisted of a randomized double-blind phase IIb clinical trial conducted at multiple clinical 
sites in the United States and Europe starting in 2003. Subjects were NSCLC patients with stage IIIb or 
IV disease at diagnosis that had progressed on first-line chemotherapy. Exclusion criteria included the 
following: 1) first line therapy that included docetaxel; 2) ECOG score of 3 or higher; 3) age older than 
80 years at randomization; 4) unwillingness to use adequate contraception during trial. Subjects were 
randomized to receive docetaxel (50mg/m2 every three weeks) plus TFD725 (50mg/day) or docetaxel 
alone (dose 75 mg/m2 every three weeks). Randomization was stratified by stage and site location. 
Baseline data were collected from patients at enrollment. Demographic data included site location, age, 
and gender. Data collected on disease state included stage at diagnosis, response to first-line therapy, and 
whether two proxy measures of disease severity, lactic acid dehydrogenase (LDH) and alkaline 
phosphatase, were abnormal at baseline. Lastly, ECOG performance status scores were collected. This 
was a complete case analysis, as there was no missing data in this study. 
 
As this was a randomized trial, we expected potential confounding to be minimized.  However, the 
classification of disease stage was made prior to randomization and a subject’s clinical status could have 
changed substantially by the time of study enrollment. Randomization by stage at diagnosis may have 
failed to account for this change. The time from initial diagnosis to randomization, response to first-line 
therapy, level of LDH and level of alkaline phosphatase all relate to degree of disease progression and, by 
a priori consideration, these could have been unbalanced between the treatment arms. Regarding ECOG 
performance scores, past studies found individuals with a score of 2 to have improved survival over those 
with a performance score of 0 or 1.2-3,9  
 
Unfortunately, some measurements were not collected in this study that might also confound the 
relationship between survival and treatment arm, although randomization should have prevented this.  
Survival rates from NSCLC are less among certain racial and ethnic groups, particularly African-
Americans.1 Data on race would have provided useful information regarding the risk of death in this 
study. Smoking history, current smoking status, disease histology, and past treatments would have aided 
in assessing the comparability of treatment arms at baseline, as these have been found to impact EGFR-
TKI effectiveness in past analyses.2-3,8,10 Measurements of drug tolerance and side effects would also have 
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been reasonable to collect; differences in treatment adherence between arms would not be accounted for 
by randomization and could impact survival. 
 
STATISTICAL METHODS 
 
Descriptive statistics were used to assess the comparability of baseline characteristics and treatment 
groups at the time of randomization. Differences between treatment arms and dichotomous or categorical 
measurements (site location, gender, disease stage, response to first line therapy, normality of LDH or 
alkaline phosphatase levels, and ECOG status) were determined through chi-square tests for 
independence, without using a Yates’ continuity correction. To examine if the continuous measurements 
of age and the time from initial diagnosis to randomization (in months) varied between treatment arms, 
two sample t-tests for unequal variance were used to compare differences in the means.  
 
Survival estimates and 95% confidence intervals were calculated among the treatment arms using the 
Kaplan-Meier method with Greenwood’s formula to approximate the variance. Survival curves were 
compared between the two arms using Kaplan-Meier plots. Differences in survival distributions between 
the treatment groups were evaluated using the logrank test. A Kaplan-Meier plot was also used to 
compare survival estimates between the treatment arms by disease stage. 
 
In order to assess how the risk of death differed by treatment arm, an unadjusted Cox proportional hazards 
regression model with robust variance estimates was used to estimate hazard ratios and 95% confidence 
intervals. A subgroup analysis was used to examine any potential differences in the risk of death between 
treatment arms by disease stage; hazard ratios and 95% confidence intervals were estimated among 
disease stage groups from unadjusted Cox proportional hazards regression models with robust variance 
estimates.  
 
All p-values computed in these analyses were two-sided, and all analyses were conducted using either 
Stata 10 or R version 2.8.1. A p-value at or below 0.05 was considered statistically significant. 
 
RESULTS 
 
The total sample consisted of 188 men and women aged 46 to 71 years, of which 90 (47.9%) were 
randomized to receive solely docetaxel and 98 (52.1%) were randomized to receive docetaxel plus 
TFD725. The median follow-up time was 18.1 months (95% CI: 16.4, 18.9) in the group receiving solely 
docetaxel and 17.9 months (95% CI: 16.6, 18.1) in the group receiving TFD725 plus docetaxel. During 
the time of the study, 72 deaths were observed in the docetaxel alone group and 68 deaths were observed 
in the TFD725 plus docetaxel group. No patients were excluded due to missing data. 
 
Baseline characteristics suggested that the treatment arms were mostly comparable at the time of 
randomization (Table 1). The distribution of age was similar across groups, with a mean age of 
approximately 60 (SD: 5) for both arms. The majority of patients in both the TFD725 plus docetaxel and 
docetaxel alone arms were from North America (82.7% and 81.1%), with each group consisting of a 
slightly higher proportion of men (58.2% and 52.2%). Most patients were initially diagnosed as having 
stage IV disease or malignant pleural effusions: 60.2% of the TFD725 plus docetaxel group and 65.6% of 
the docetaxel alone group. Although all patients had stage IIIb or higher disease, at least 94% of patients 
in each treatment arm had a high ECOG performance status (grade 0 or 1). This measurement along with 
stage at diagnosis, patient demographics, and response to first line treatments were not found to differ 
between the treatment arms, which was evidenced through p-values greater than 0.05 when testing for 
differences between the arms.  
 
Time from initial diagnosis to randomization was between 6 and 13 months for most patients (at least 
60% in each arm), but the range was from 3 to 31 months. At the time of randomization most patients in 
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the two arms had normal LDH (90.8% and 82.2%) and alkaline phosphatase levels (80.6% and 67.8%). 
These proportions, though, were somewhat unbalanced between the treatment arms. Tests for whether the 
distribution of these measurements varied by treatment arm provided evidence that abnormal alkaline 
phosphatase levels were not equally distributed (p = 0.04). There was not strong evidence that abnormal 
LDH levels were unbalanced between the treatment arms (p = 0.08). More patients with stage IV disease 
or malignant pleural effusions had abnormal LDH and alkaline phosphatase levels at baseline compared 
to those with stage IIIb disease (80.0% vs. 20.0% and 77.1% vs. 22.9%).  
 
Using Kaplan-Meier estimates, survival probability did not appear to differ between the treatment arms 
(Figure 1) and was found to be similar between the groups at 6, 12, and 18 months post randomization 
(Table 2). A logrank test also indicated no difference in survival between the treatment arms (p = 0.08). 
However, the probability of survival associated with treatment appeared to differ by disease stage (Figure 
1). Participants with stage IIIb disease and no malignant pleural effusions treated with TFD725 plus 
docetaxel appeared to have improved survival over participants with higher stage disease treated with 
TFD725 plus docetaxel as well as over those with either stage of disease treated with docetaxel alone.  
 
The risk of death for patients in the TFD725 plus docetaxel arm was 25% less (HR: 0.75; 95% CI: 0.54, 
1.04) than that in the docetaxel alone arm (Table 3). There was not strong evidence, though, that the risk 
of death differed by treatment arm (p = 0.08). Among those with stage IIIb disease without malignant 
pleural effusion, the risk of death for patients in the TFD725 plus docetaxel arm was 47% less than that of 
patients in the docetaxel alone arm (HR: 0.53; 95% CI: 0.29, 0.99). We found some indication that among 
those with stage IIIb disease the risk of death differed by treatment arm (p = 0.05). There was not 
sufficient evidence to show that the risk of death differed by treatment arm among those with later stage 
disease (HR: 0.99; 95% CI: 0.67, 1.46; p = 0.95).  
 
DISCUSSION 
 
This phase IIb trial of second line therapy for stage IIIb or higher NSCLC compared mortality in 
participants receiving either the tyrosine kinase inhibitor TFD725 plus docetaxel or docetaxel alone. We 
did not find evidence that the risk of death was lower in the TFD725 plus docetaxel group compared to 
the docetaxel alone group. There was some evidence of improved survival for those with less advanced 
disease at time of diagnosis. Specifically, those with stage IIIb disease receiving TFD725 plus docetaxel 
had a lower risk of death compared to those receiving docetaxel alone. This finding suggests a possibly 
beneficial treatment effect for individuals with less advanced disease. No effect was seen in participants 
with stage IV disease or malignant pleural effusion.  
 
This study has several limitations. Typically NSCLC is only staged at the time of first diagnosis, which is 
reasonable for making treatment decisions about second-line therapies but complicates the randomization 
procedure.1,2,5 Since disease staging only occurred at the time of diagnosis, it is unclear exactly how 
advanced participants’ disease was at the time of randomization. In particular, the time from initial 
diagnosis to randomization ranged between 3 and 31 months. A patient with a greater time span between 
initial diagnosis and randomization was perhaps more likely to experience a worsening of disease 
compared to a patient with a shorter time span. This aspect of the study design may have contributed to 
the observation that subjects with elevated markers of disease severity (alkaline phosphatase) were 
unequally distributed between the treatment groups. Subjects in the TFD725 plus docetaxel group may 
have had less severe disease at time of randomization. Thus, randomization by stage at diagnosis may 
have failed to account for differing rates of disease progression and resulted in unbalanced groups. As we 
did not compensate for this possibility, future studies may benefit from stratifying based on better 
markers of disease severity at enrollment in order to ensure the comparability of treatment arms.  
 
Further, we lacked data on smoking history, race, and disease histology, all of which have been associated 
with disease progression or treatment response. 1-3,8,10 Although we would expect our randomization to 
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have eliminated the possibility of confounding, we have no way to confirm that our procedure resulted in 
equal distribution of these factors. Thus, residual confounding may have prevented us from detecting a 
true treatment effect. Also, a lower dose of docetaxel was used in the TFD725 plus docetaxel group. If 
there was a corresponding decrease in the treatment effect of docetaxel, this may have masked some 
potential benefit of the experimental agent. Finally, we lacked data on treatment tolerability and side 
effects. 
 
Advanced NSCLC has a poor prognosis, and patients who progress on first-line platinum based 
chemotherapy have few options for additional treatment. The current standard second-line chemotherapy 
is docetaxel alone. While tyrosine kinase inhibitors have shown promise in treating NSCLC, in this study 
the use of TFD725 plus docetaxel as a second-line regimen for advanced NSCLC was not found to have 
improved survival over the standard regimen of docetaxel alone. The effect seen in lower stage 
participants was intriguing, however. We hesitate to make definitive conclusions about the treatment 
effect based on this subgroup analysis, but do find it encouraging. A larger clinical trial designed 
specifically to test this therapeutic strategy in patients with stage IIIb disease without malignant effusion 
would be a natural next step.
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Figure 1.     Kaplan-Meier (KM) plots of survival probability comparing treatment arms overall and by 
disease stage at diagnosis (N = 188) 
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