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Effect of receptor tyrosine kinases inhibitor TFD725 upon risk of death in advanced stage IIIb and 
IV non-small cell lung cancer patients on second-line chemotherapy 

Group 13 

 
Summary  
In 2003, a double-blind, randomized controlled Phase IIb trial was initiated to assess whether a second-
line chemotherapy regimen containing 50 mg/m2 of docetaxel every 3 weeks plus 50mg/day of TFD725, a 
receptor tyrosine kinases inhibitor, was associated with a difference in the instantaneous risk of death as 
compared with a regimen containing only 75 mg/ m2 of docetaxel every 3 weeks alone. The patient 
population of concern was those patients with stage IIIb or IV non-small cell lung cancer. A total of 188 
patients were randomized in a 1:1 ratio to receive either docetaxel/TFD725 (treatment, N=98) or 
docetaxel alone (control, N=90). With most variables, the distribution of baseline characteristics was 
comparable between the two groups. There were slight differences in the distribution of patients with high 
lactate dehydrogenase (LDH) and high alkaline phosphatase (Alk Phos); however, the difference in 
proportions was found to be insignificant when analyzing with the chi-square test (Alk Phos P-value: 
0.129; LDH P-value: 0.065). Patients receiving docetaxel/TFD725 were found to be 0.747 times as likely 
to die at any given time as patients taking docetaxel alone, although this effect was not significant 
(P=0.084; CI: 0.536, 1.040). Of secondary interest to the study, the probability of survival at one year in 
the treatment group was 61.2% and in the control group was 54.4%. Thus, there was a 7% increase in 
probability of survival at one year among those in the treatment group as compared to the control group; 
however, this was also found to be statistically insignificant (P-value: 0.345; CI: -0.07, 0.21). At the 
conclusion of the study, 79.3% of patients had died within the treatment group and 84.4% of patients had 
died within the control group. (Diff: 0.04; P-value: 0.607; CI: -0.12, 0.20). We conclude that adding 
TFD725 to a docetaxel regimen does not affect instantaneous risk of death with stage IIIb or IV NSCLC.  
 
Background 
Lung cancer is the most common as well as the leading cause of cancer death worldwide. There are 
approximately 1.35 million new cases of lung cancer yearly, and the disease causes 1.18 million deaths 
every year. Mortality rates are 31.2 per 100,000 males and 10.3 per 100,000 females (1, 2). Eighty percent 
of lung cancer cases are due to non-small cell lung cancer (NSCLC), which is defined as tumors that arise 
in large, squamous or glandular cells. The primary risk factor associated with disease is tobacco smoking, 
but additional exposures include radiotherapy, polycyclic aromatic hydrocarbons, asbestos, radon, 
nutritional and dietary factors and second-hand smoke (3).  
 
Approximately 40% of NSCLC cases present in stage III or higher (4), when surgery is no longer an 
option, leaving chemotherapy and/or radiotherapy as the only viable treatment methods. Docetaxel has 
frequently been tested as both a first and second-line agent. In particular, as of 2000, there had been seven 
phase II trials of single-agent docetaxel used as a second-line treatment after first-line platinum-based 
therapies against NSCLC (12). Toxicity, response rates and survival associated with different docetaxel 
regimens have been evaluated to determine the recommended dose specifications for NSCLC patients 
who failed first-line non-doxcetaxel-based chemotherapy (5-7). One randomized controlled trial 
recommended a dosage regimen of once every three weeks to evoke a response without causing extreme 
toxicity (8). Further research has been conducted to assess survival benefits associated with the addition 
of targeted agents, such as gefitinib and bevacizumab. Thus far, bevacizumab is the only agent to have 
demonstrated prolonged survival. However, it must be noted that this agent was used in combination with 
a pacliataxel, carboplatin chemotherapy regimen and not docetaxel-containing therapy (9-11). 
 
TFD725 has recently emerged as a potential second-line combination therapy for advanced NSCLC 
patients. TFD725 is a receptor tyrosine kinases inhibitor that has been shown in phase I and II clinical 
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trials to limit tumor growth and spread. In this study, we will compare a docetaxel/TFD725 combination 
therapy with single-agent docetaxel.  Docetaxel was chosen as the taxane for the platinum-based regimen 
given its proven ability to lead to improved clinical outcomes and its current use as the primary regimen 
for advanced NSCLC patients. 
 
Questions of Interest 
The primary question of interest is assessing the impact of TFD725/docetaxel combination therapy on the 
instantaneous risk of death as compared to single-agent docetaxel. Secondary aims include assessing the 
difference in the probability of survival at one year and at the end of the study between treatment and 
control groups. One year was chosen as an easily interpretable time point that would be useful for 
clinicians.  
 
Source of the Data 
This was a double-blind, Phase IIb randomized controlled trial involving 188 patients ranging in age from 
46 to 75 years, for whom data collection began in 2003. Clinical site and stage of disease at initial 
diagnosis determined randomization stratification. Individuals were eligible for inclusion in the study if 
they had stage IIIb or IV NSCLC, which had progressed on first-line platinum-based therapy. Individuals 
were ineligible if they were over 80 years of age at time of randomization, had poor performance status, 
had been treated with a first-line chemotherapy regimen that included docetaxel, or were unable to 
comply with a required contraception rule while in the study.  
 
Patients were randomly assigned in a 1:1 ratio to receive either combination TFD725/docetaxel therapy 
(referred to as the “treatment” group) or docetaxel alone (referred to as the “control” group). Patients 
were instructed to remain on the assigned therapy unless they experienced symptoms caused by 
unacceptable toxicity, which were not managed by the modified dose specifications outlined in the 
research protocol. All patients were followed up to monitor clinical outcomes or death, regardless of 
whether or not they remained on therapy for the full observation time. Baseline data were collected on all 
188 patients at the time of randomization, including basic demographic information (age, sex, geographic 
location), stage of NSCLC, tumor response to first line therapy (yes/no), indicator of abnormal LDH level 
(yes/no) and indicator of abnormal alkaline phosphatase level (yes/no). Performance status (0, 1, or 2) 
measured the patient’s function using an instrument developed by the Eastern Cooperative Oncology 
Group (known as ECOG). A value of 3 or higher meant that the patient was capable of limited self-care or 
worse. At the end of observation time, the final outcome measure for all 188 patients was whether death 
had occurred or not during the study. There was no missing data for the patients in this study. 
 
Statistical Methods 
All data was analyzed using the R 2.10.0 statistical software (12). Because this was a randomized trial, we 
expected that, on average, the groups would be similar in all respects. To assess this assumption, we 
analyzed the baseline characteristics of the patients according to treatment group. By looking at the 
distributions of baseline variables, we determined if they were similarly distributed across treatment 
groups. For binary variables, where the distributions appeared to differ, a chi-square test of difference in 
proportions was used to determine if there were potential confounders, despite randomization. 
 
The main question of interest for this project was to determine whether patients with advanced NSCLC 
had higher probability of survival when taking treatment as compared the control group. Specifically, we 
wished to determine if there was a difference in the overall hazard ratio of dying between the 
docetaxel/TFD725 and docetaxel groups. We also chose to compare the probability of survival at one year 
and at the end of follow-up. The time point of one year was chosen given that it is an easily interpretable 
period for use by clinicians when discussing survival probability with patients.   
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We wished to compare the overall effect of docetaxel/TFD725 on risk of death at any given time, as 
measured by the hazard ratio. Because some patients’ time to death was censored, we used Kaplan-Meier 
methods to obtain the estimated survival curves for each chemotherapy group. The hazard ratio between 
treatment and control groups was then obtained using Cox proportional hazards regression with robust 
standard errors. Based on the resulting point estimate, 95% confidence intervals, and two-sided p-value, 
we tested the null hypothesis that the hazard ratio between the two groups is equal to 1. As a secondary 
analysis, we also compared the probability of survival between groups, using the Kaplan-Meier point 
estimates and standard errors at one year and at the end of the study. The confidence intervals and p-
values associated with the difference in the probability of survival were calculated using Kaplan-Meier 
estimates at each time period (Appendix 1). All hypothesis tests used 0.05 as the nominal level of 
significance. It is important to note that we did not correct for multiple comparisons even though we 
performed several hypothesis tests on the data. While we could have used a Bonferroni correction, the 
tests we did perform are likely not independent of one another, in which case the Bonferroni correction 
would have been too conservative.   

Finally, the random assignment of patients to chemotherapy groups is assumed to preclude confounding 
effects, so we did not include covariates in the model evaluating the effect of treatment on the 
instantaneous risk of death.  
 
Results 
Baseline descriptive statistics for each treatment group are represented in Table 1. A total of 188 patients 
with advanced NSCLC were randomized into two treatment groups, with 90 patients in the control group 
and 98 in the treatment group, none of whom had missing data.  The mean age (60.5 years in control, 60.4 
years in treatment) and mean duration of time between diagnosis and randomization (10.2 months in 
control, 10.4 in treatment) are similar between treatment groups, as were the percentage of males (52.2% 
control, 58.2% treatment). The frequencies seen on other demographic and baseline measures, such as the 
patient’s site location, stage IV (or malignant pleural effusion) status, previous tumors with response to 
chemotherapy, performance status and whether the patient died, were all similar as well between 
treatment groups. The length of time study patients were observed ranged from 56 to 615 days. We did 
observe some differences in the proportion of patients with abnormal LDH (17.8% control; 9.2% 
treatment) and abnormal alkaline phosphatase (32.2% control; 19.4% treatment). However, using the chi- 
square test analyzing difference in proportions, we found these to not be statistically significant (Diff 
LDH P-value: 0.129; Diff alkaline phosphatase P-value: 0.065).  
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Table 1: Patient characteristics at randomization by treatment 

  Mean (SD) Min. Q1 Median Q3 Max. P-value 
Docetaxel (N=90) 
Age (years) 60.5 (4.79) 50 58 61 63 75
Time from Diagnosis to Randomization (months)  10.2 (4.34) 3 7 10 13 27  
European sites (%) 18.9        
Male (%) 52.2        
Advanced disease (%) 65.6        
Tumor response to first-line therapy (%) 56.7        
Abnormal LDH (%) 17.8        
Abnormal Alkaline phosphatase (%) 32.2        
Death (%) 80        
  Frequency (%)
ECOG Performance Status          

0 25.6        
1 68.9        
2 5.6        

Docetaxel/TFD725 (N=98) 
Age (years) 60.4 (5.41) 46 57 60 64 71
Time from Diagnosis to Randomization (months)  10.4 (4.77) 3 7 10 13 31  
European sites (%) 17.4        
Male (%) 58.2        
Advanced disease (%) 60.2        
Tumor response to first-line therapy (%) 57.1        
Abnormal LDH (%) 9.2       0.129 
Abnormal Alkaline phosphatase (%) 19.4       0.065 
Death (%) 69.4        
  Frequency (%)
ECOG Performance Status          

0 34.7        
1 61.2        
2 4.1            

     Note: There were no missing data by variable for either treatment or control. 

Table 2 contains survival descriptive statistics derived from Kaplan-Meier estimates. At one year, 54.4% 
patients within the control group had survived and 61.2% of patients within the treatment group had 
survived. At the end of the study, 15.6% of patients within the control group had survived and 19.7% of 
patients within the treatment group had survived. Table 2 also shows the quartiles for survival time in 
days between the two treatment groups, with the treatment group having higher survival times at all 
quartiles (median survival was 370 days for the control group, 411 days for the treatment group). Figure 1 
shows the Kaplan-Meier estimated survival curves for patients in the two treatment groups. 
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Table 2: Survival descriptive statistics by treatment 
  Docetaxel (N=90) Docetaxel/TFD725 (N=98)
  Percentage Surviving (%)

6 months .93.3 95.9 

12 months 54.4 61.2 

18 months 

End of study 

19.5 

15.6 

32.0 

19.7 

  Quartiles for Survival (days)
75% 307 312
50% 370 411 
25% 500 579 

 
Figure 1: Survival Curves by Treatment 
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Table 3 contains the results of our survival analyses. In the primary analysis, we found the overall hazard 
ratio of treatment and control groups to be 0.747 (95% CI: 0.536, 1.04). At any given time, the 
instantaneous risk of death for patients in the treatment group was estimated to be 0.747 times that of 
patients in the control group. The two-sided p-value for this hazard ratio is 0.084. Because the p-value is 
greater than the significance level of 0.05, we cannot reject the null hypothesis of equal risk of death 
between patients receiving docetaxel/TFD725 and patients receiving docetaxel alone.  
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As a secondary analysis, we also compared the probability of survival between the two groups at one year 
and at the end of the study. At one year, a point estimate of the difference in the estimated probability of 
survival had the treatment group 0.07 higher than the control, with a two-sided p-value of 0.345. Based on 
the 95% CI, this would be a typical estimate of treatment effect if the true difference in survival 
probabilities at one year for the population were between 0.07 higher in the control group and 0.21 higher 
in the treatment group. At the end of the study, a point estimate of the difference in the estimated 
probability of survival had the treatment group 0.04 higher than the control, with associated two-sided p-
value of 0.607. Based on the 95% CI, this would be a typical estimate of treatment effect if the true 
difference in survival probabilities at 1.7 years (total length of time patients were followed in study) for 
the population is between 0.12 higher in the control group and 0.20 in the treatment group.  Based on the 
p-values, we cannot reject the null hypothesis of no difference in the probability of survival at either one 
year or at the end of the study between the two treatment groups.   
 

Table 3: Survival inferential statistics 
    Point Estimate (SE) 95% CI P-value 
Hazard Ratio 
   Docetaxel / (Docetaxel/TFD725) 0.747 (0.169) (0.536, 1.040) 0.084 
Probability of survival (1 year)   
  Docetaxel 0.54 (0.053) (0.45, 0.66)   
  Docetaxel/TFD725 0.61 (0.049) (0.52, 0.72)   
  Difference (Docetaxel/TFD725-Docetaxel) 0.07 (0.072) (-0.07, 0.21) 0.345 
Probability of survival (End of study)    
  Docetaxel 0.16 (0.044) (0.09, 0.27)   
  Docetaxel/TFD725 0.20 (0.066) (0.10, 0.38)   

  Difference (Docetaxel/TFD725-Docetaxel) 0.04 (0.080) (-0.12, 0.20) 0.607 
SE=Standard Error 
 
Discussion 
 
Conclusions from our analysis 
We found no statistically significant difference in the instantaneous risk of death in patients receiving 
docetaxel/TFD725 and those receiving docetaxel only. Additionally, our secondary analysis found no 
difference in the probability of survival between the treatment groups at the time points of one year and at 
the end of the study. Based on our results, we cannot conclude that adding TFD725, a tyrosine kinases 
receptor inhibitor, to a stage IIIb or IV NSCLC patient’s second-line chemotherapy regimen affects their 
risk of death at any moment or survival probability.  
 
The Cox regression model we considered here did not include any covariates, but instead simply 
compared the estimated hazards of each treatment group, averaging across all other variables. While this 
is a reasonable approach, considering the randomization of the two groups, future studies may consider 
including covariates for reasons of precision. For example, although abnormal LDH and abnormal 
alkaline phosphatase levels are known to be predictive of poor survival outcomes (13,14), we did not 
include them as covariates. These two continuous variables were designed as binary variables within the 
study, thus they do not add much precision to a regression model with a binary outcome. If a future study 
measured the level of LDH or alkaline phosphatase over time, such information could be useful in 
predicting survival outcomes with more precision.   
 
Limitations 
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Our study did not capture whether patients stopped the medication due to unacceptable toxicity. Other 
randomized controlled trials have tracked change in treatment due to toxicity experienced by the patients, 
(for example, neutropenia, thrombocytopenia, vomiting, diarrhea, or neuropathy) (15). Capturing the 
reason that the drug was stopped could provide additional information regarding causes for censoring. 
Other studies have also measured impact on quality of life using questionnaires. However, this study only 
measured survival times and outcomes. For a possibly highly toxic chemotherapy treatment, such as the 
one used in this study, quality of life measures may have provided additional insight. For example,  
prospective ECOG measurements throughout the study could have provided a way to track impact of the 
treatment over time on patient’s quality of life. Additionally, we did not know the patients’ first-line 
therapy regimen; we only knew whether or not they responded to the therapy. While randomization at 
baseline reduced the possibility of confounding, we still not know the type of patient’s first-line 
chemotherapy regimen, which would be useful to more accurately describe the patient population for 
which these results can be generalized. 
 
Future Studies 
Though no significant benefit in the instantaneous risk of death was found between patients taking 
docetaxel/TFD725 compared to patients taking docetaxel alone, there are several possible applications for 
TFD725 that this study did not explore. Future studies could use a different dose of TFD725. It is also 
possible that different types of NSCLC may respond to TFD725 better than other types. It would be 
useful to determine whether TFD725 has a noticeable impact upon risk of death at any moment and 
survival probability for the different classifications of NSCLC.  

 

Appendix 1: 

The probability of survival at time t for a patient in the treatment group (T) is asymptotically normally 
distributed,  

  2ˆ ˆ,T T TN se  � . 

Likewise, the probability of survival at time t for a patient in the control group (C) is asymptotically 
normally distributed,  

  2ˆ ˆ,C C CN se  � . 

Then the difference in survival probabilities at time t is also asymptotically normally distributed, 

     2 2ˆ ˆ ˆ ˆ,T C T C T CN se se       �  

Using this asymptotic distribution, a Wald confidence interval and p-value can be calculated in the usual 
way. 
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