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Abstract

Introduction—To describe the basic demographics, analyze the response and survival 

experience of advanced renal cancer subjects treated in a Phase I trial.

Methods—We conducted a retrospective observational study in 70 renal cancer patients 

participating in 25 Phase I trials. Descriptive statistics, Kaplan Meier and multivariate Cox 
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proportional hazards analyses were used to examine factors associated with time from study entry 

to treatment failure (TTF) and survival.

Results—The median age at diagnosis was 56.50 years. 23.19% of the patients had an ECOG 

performance status of zero; 49.18% had received ≥2 prior lines of systemic therapy. 84.29% 

patients had ≥2 metastatic sites. A median number of 4.00 cycles of treatment was delivered. Four 

partial responses (6.25%) and 38 cases of stable disease lasting >4 months (43.75%) were 

observed. The median TTF was 16.00 weeks. In multivariate analyses, males and patients with 

lactate dehydrogenase >1.5 times upper limit of normal had a shorter TTF. The median overall 

survival was 45.57 weeks (319.00 days). In multivariate analysis, factors predicting shorter 

survival were ECOG ≥1 (P=0.023), age <60 (p=0.015), albumin <3.4 g/dl (P=0.042), and liver 

metastases (P=0.010).

Conclusion—Advanced renal cancer patients with select clinical characteristics could consider 

Phase I trials after exhausting standard therapeutic options.

Introduction

Renal cell carcinoma (RCC) accounts for 80-85% of all renal malignancies[1]. In the United 

States, there are 65,000 new cases of renal cell cancer each year[2]. According to the 

Surveillance, Epidemiology and End Results (SEER) data from 2006-2010, the median age 

for RCC at diagnosis was 64 years[3]. The 5-year survival rate of patients with renal cancer 

is currently estimated to be 71%, due to recent improvements in therapeutic options[4]. 

Radical nephrectomy with curative intent is the preferred treatment approach for patients 

with localized disease. Until recently, systemic treatment options for metastatic RCC were 

limited to cytokine therapy or referral for clinical trials of novel agents. With the advent of 

targeted therapies in the past decade, transition from cytotoxic treatments to highly selective 

molecules has radically altered and expanded options for cancer patients. Currently, targeted 

therapy with tyrosine kinase inhibitors (TKI) and anti-angiogenic agents is the preferred 

initial treatment approach for most patients with advanced clear cell RCC. There are five 

such agents approved by The Food and Drug Administration (FDA) as a treatment in the 

first-line and second-line settings[5-9]. In addition, the inhibitors of mammalian target of 

rapamycin (mTOR) pathway have important clinical activity and approval for use in both 

untreated as well as previously treated patients with advanced RCC[10,11].

Treatment planning for patients with progressive disease is challenging because there is little 

data regarding optimal therapy in patients who have failed above listed treatments. Clinical 

trials are recommended for such patients with good performance status by National 

Comprehensive Cancer Network (NCCN) guidelines[12]. The outcomes for patients with 

advanced stage renal cancer treated on early-phase clinical trials have not been previously 

reported. This retrospective review reports the general characteristics, time to treatment 

failure (TTF), prognostic factors, and survival data of advanced renal cancer patients who 

were enrolled in Phase I trials at our tertiary cancer center.
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Methods and Material

Patients and data acquisition

The Cancer Therapy and Research Center (CTRC) is a tertiary care cancer center in San 

Antonio, Texas. It has a well-established Institute for Drug Development with a particular 

focus on Phase I clinical trials since the early 1990s. The University of Texas Health 

Science Center at San Antonio has an informatics data exchange and acquisition program, 

which serves as a primary research data system. All renal cancer patients participating in 

Phase I clinical trials at CTRC from January 2002 to December 2012 were identified 

through this system. All patients completed an informed consent process prior to enrollment 

onto a trial and all trials were approved by the CTRC Institutional Review Board.

All patients with advanced renal cell cancer of any histological subtype, who were 

successfully enrolled in a Phase I study, were included. Patients with prior treatment in a 

Phase I clinical trial and screen failures were excluded from this analysis. Patient's electronic 

medical records from the initial clinic visit to the time of last visit were reviewed. We 

extracted demographic data (gender, age, residence); medical information (disease site, 

tumor histology, date of diagnosis of metastatic disease, number and nature of prior 

treatments, performance status); details of first Phase I trial (nature of investigational agent, 

date of consent, date and reason for removal from study); information on clinical outcome, 

subsequent treatment; and laboratory data (lactate dehydrogenase, albumin, and 

hemoglobin) from physicians' clinical notes that were dictated at the time of clinic visit. All 

the data were entered into a password-protected database.

Outcomes

TTF was measured in days from study enrollment to the date patient was removed from the 

study for any reason. Patients who were still continuing on treatment at the time of last 

follow-up were censored on that date. Survival was measured in days from the date of study 

consent until death from any cause. Patients who were still alive at the time of last follow-up 

were censored on that date.

Statistical Analysis

Descriptive statistics were used to describe patients' demographic and treatment 

characteristics by outcome (partial response, stable disease, progressive disease), including 

the Kruskal-Wallis test for continuous outcomes and Fisher's Exact test for categorical 

outcomes. Survival and time to treatment failure were plotted using Kaplan Meier method. 

We then used multivariable Cox proportional hazards models to examine the relationship 

between patient demographic, treatment characteristics and 1) TTF and 2) hazard of death. 

Each multivariable model was adjusted for age (<60 vs. ≥60), sex (male vs. female), Eastern 

Cooperative Oncology Group- ECOG status (0 vs. ≥1), tumor histology (clear cell vs. non-

clear cell), site of metastatic disease (liver vs. non-liver), lactate dehydrogenase (LDH <1.5 

vs. ≥1.5 ULN), albumin above lower limit of normal vs. below lower limit of normal (>LLN 

vs. <LLN), hemoglobin (<10 vs. ≥10), and time since initial diagnosis (<18 months, 18-36 

months, and >36 months). These variables were all measured at the time of informed 

consent. For patients participating in more than one trial, clinical and laboratory details from 
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the first Phase I study were obtained only. Only patients with complete demographic and 

clinical information were included in the final multivariable models (n=57). A p-value < 

0.05 was considered statistically significant in all analyses. All analyses were performed 

using R 3.0.1 (The R Foundation for Statistical Computing, Vienna, Austria).

Results

Pre-Enrollment Characteristics

The median age of subjects was 56.50 years (range 44–76) at the time of study enrollment; 

more men than women were enrolled (65.71% versus 34.29%). A large number of study 

participants were Hispanic Americans and lived out-of-town. 23.19% of patients had ECOG 

performance status of zero, 56.52 % were ECOG one, and 20.29% were ECOG two. The 

most common histological subtypes were clear cell (68.12%), mixed (11.59%), papillary 

(10.14%), and sarcomatoid (7.25%). 84.29% of patients had ≥2 metastatic sites; 31.43% had 

lung only, 8.57% had lymph node only, and 17.14% had liver only. Prior nephrectomy rate 

was 94.03 %. Nearly half of the subjects had received ≥2 prior anticancer therapies for the 

metastatic disease (49.18%), including a combination of IL-2, TKI, bevacizumab, and 

chemotherapy. Other baseline characteristics are summarized in Table 1.

Treatment and trials

In total, 70 patients included in this analysis were treated on 25 Phase I trials; however only 

64 were evaluable for a treatment response. Forty-six patients were treated with a single 

targeted agent, 18 patients with a two-drug targeted therapy combination, and three patients 

with chemotherapy. Among the 25 Phase I trials, 17 investigated single agents whilst eight 

evaluated different combinations. Fifteen trials investigated an antibody or small molecule 

targeting vascular endothelial growth factor receptor, multiple receptor tyrosine kinases, 

platelet-derived growth factor receptor, fibroblast growth factor receptor, Fms-like tyrosine 

kinase 3, or human pp60c-Src. Five trials involved agents targeting epidermal growth 

factors; three investigated agents targeting histone de acetylation and aurora kinases 

separately; two used chemotherapy agents (gemcitabine and topotecan); and two involved 

agents with miscellaneous targets (integrin alpha-2 and insulin-like growth factor-I 

receptor).

Response

Best radiological response was assessed by serial CT or MRI scan using Response 

Evaluation Criteria In Solid Tumors (RECIST) version 1.0 or 1.1.[13,14] Imaging was 

performed approximately every two or three cycles depending upon the individual study 

protocol. In patients with measurable disease, the response was classified as complete, 

partial, stable or progressive disease.

Of the 64 evaluable patients for tumor response, 4 confirmed partial responses (6.25%) were 

observed, whereas 28 patients had stable disease (SD) >4 months (43.75%). Another 10 

patients (15.63%) achieved SD lasting between 2-4 months. There were eight patients 

(11.42%) who received treatment for ≥12 months. Twenty-two patients (34.83%) were 

found to have clinical/radiological progressive disease (PD) before or at the time of first 
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tumor assessment. The total number of patients with partial response or stable disease 

lasting more than 4 months was 32 (50.00%).

The four patients with PR were white with median age of 67.50 years, had clear cell 

histology and pulmonary metastases. Two of the four patients had previously received 

vascular endothelial growth factor (VEGF) –targeted therapy. Two patients with PR 

received non anti-VEGF agents while the others were treated with TKI. The duration of 

treatment ranged from 36 to 78 weeks.

Outcome Characteristics, Predictive and Prognostic factors

Among 70 patients, there were 51 deaths. Nine patients were still alive and survival 

information was missing for 10 patients. The median overall survival from the time of 

enrollment in a Phase I trial was 319 days (Figure 1). Thirteen subjects lived for more than 

24 months after enrolling in a Phase I study. Patients with a PR had better overall survival as 

compared to patients with SD or PD (Figure 2).

Multivariate analysis using a Cox proportional hazards model identified age <60 (p=0.015), 

ECOG ≥1 (P=0.023), albumin <3.4 g/dl (P=0.042), and liver metastases (P=0.01) as 

significant prognostic factors for worse overall survival, (i.e., they had a higher hazard of 

death) (Table 2). The median time to treatment failure was 16.00 weeks. Factors 

independently predicting shorter TTF were male gender (P=0.026) and LDH >1.5 ULN 

(P=0.038) (Table 3). Patients who achieved PR averaged longer TTF as compared to 

subjects with SD or PD (Figure 3). Also, patients on trials with anti-angiogenic agents had a 

longer TTF, on average, than those on trials with non-antiangiogenic agents, though the 

difference was not statistically significant (P=0.22) (data not shown).

Safety and Toxicity

No treatment related death was observed while being treated with an investigational agent. 

Treatment at the assigned dose level was managed fairly well, dose reduction was only 

required for 16.18% patients. 10.00% patients came off study because of toxicity reasons. 

One patient discontinued study due to an immediate anaphylactic reaction. The most 

common grade 3 and greater toxic effects were drug rash, mucositis, diarrhea, hand foot 

syndrome, neutropenia, thrombocytopenia and anemia.

Discussion

Phase I clinical trials are conducted to evaluate the safety, pharmacokinetic profile, and 

pharmacodynamic properties of the experimental agents. The goals of these trials are to 

obtain sufficient information about the drug's pharmacological effects and establish an 

optimal dose for Phase 2 efficacy trial. In view of above scientific objectives, the likelihood 

of direct benefit from classical Phase I trials is considered to be low [15,16].

Patients participating in these trials have usually exhausted conventional treatments and are 

equally eager to explore therapy using promising newer agents with novel mechanisms of 

action. It has been commonly assumed that the distance from the dedicated Phase I cancer 

center is potentially a barrier in patient referral and enrollment. About 42.86 % of subjects in 
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our study were from other cities or states. This reflects a high level of motivation among 

patients participating in Phase I oncology trials for a possible therapeutic benefit[17].

Historic reviews of Phase I oncology trials have reported a response rate of 4 to 6 

percent[18]. In this study, we have analyzed the outcomes of patients with advanced stage 

renal cancer who were treated in Phase I clinical trials at our center. We discovered that the 

median TTF was 16.00 weeks (range 1-78 weeks) and median survival was 319.00 days 

(45.57 weeks). Although the partial response rate was 6.25%, 43.75% of the patients' had 

stable disease for ≥4 months. These data suggests that a significant number of renal cancer 

patients derived measurable clinical benefit from their participation in Phase I trials after 

progression on standard therapy. Our findings are better or at least comparable to a stable 

disease rate of 34% reported in a meta-analysis of Phase I trials[19]. It is worth noting that 

among the 25 Phase I agents included in this analysis, only one successfully obtained 

regulatory approval subsequently for the treatment of renal cell carcinoma.

Based on the retrospective database review, several groups have proposed various 

prognostic models for overall survival in patients participating in Phase I trials[20,21]. A 

correlation between these variables and survival outcomes has not been previously reported 

for advanced renal cancer patients in Phase I trials. The variables studied in our analysis are 

important elements of the prognostic tool proposed by Motzer et al[22]; however they have 

not been assessed previously in Phase I patient population. Within our analysis, the 

independent factors associated with shorter survival were poor ECOG performance status, 

presence of liver metastases, low albumin and younger age. The influence of age on survival 

could be due to higher tumor burden, histopathlogical grade and number of prior therapies in 

the younger group (< 60 years of age). Regarding tumor histology the p-value (0.356) shows 

that any distinct effect of histology cannot be concluded. Further, we established these 

variables only at the time of study enrollment and they were not evaluated at each time 

point.

The present analyses showed that Phase I patients with high LDH had worse subsequent 

outcomes in terms of TTF than patients with low LDH. The investigators also noted that 

non-clear histology, liver metastases, low albumin, and hemoglobin did not reach statistical 

significance for predicting shorter TTF. Women with advanced renal cancer were more 

likely to have longer TTF compared to men; however this disparity did not translate into 

survival benefit. Our data also drew attention to the correlation between treatment response 

and overall outcome. Patients with partial response had statistically significant longer TTF 

and overall survival as compared to those with progressive disease.

There is a need for more clearly defined treatment strategies for patients in clinical trials 

with high-risk features as above. The development of new agents that have specific 

molecular targets may be the best step towards identifying the most effective treatment for 

specific patients. In the development of a targeted therapy, there is often a biomarker that 

can potentially identify patients for whom the therapy will most likely be efficacious. With 

improved understanding of the complex molecular biology of RCC, it is increasingly critical 

to select a treatment targeted to a particular patient population with a high pretreatment 

probability of obtaining clinical benefit. As tumor molecular profiling becomes more 
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common and widespread, better patient selection will become a more routine part of cancer 

drug development, which could further improve clinical outcomes.

As the treatment of RCC continues to evolve, research is currently focusing on 

immunotherapies with encouraging early results. Novel immunotherapies appear to have the 

potential to improve outcomes in metastatic RCC, but further analysis of the benefits of 

these drugs at different stages of development is warranted[19,23-27]. As discussed above, it 

is desirable that the early phase trials address not only whether the therapy should move 

forward to Phase 2 evaluation, but also incorporate a biomarker into trial design.

Conclusion

This analysis suggests that Phase I oncology trials in renal cancer patients with select 

characteristics do offer some potential for clinical benefit and have acceptable toxicity rates. 

Although this study makes several important contributions, our results must be evaluated 

within the context of the limitations of its retrospective methodology. A small sample size 

and reliance on the historical data are some of the constraints on generalizability and utility 

of our findings. These results and limitations should be seen as critical avenues for future 

research.
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Clinical Practice Points

• The outcomes for patients with advanced stage renal cancer treated on early-

phase clinical trials have not been previously reported.

• We report here the general characteristics, time to treatment failure (TTF), 

prognostic factors, and survival data of 70 advanced renal cancer patients who 

were enrolled in 25 Phase I trials at our tertiary cancer center.

• Four partial responses (6.25%) and 38 cases of stable disease lasting >4 months 

(43.75%) were observed. The median overall survival was 45.57 weeks.

• Treatment at the assigned dose level was managed fairly well, dose reduction 

was only required for 16.18% patients

• Participation in an early phase clinical trial is a reasonably safe alternate option 

for patients who have exhausted standard treatments.

• Better patient selection could further improve clinical outcomes.
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Figure 1. Overall Survival measured from Phase 1 study enrollment until death
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Figure 2. Survival based on treatment response, n=64
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Figure 3. TTF as per treatment response, n=64
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Table 2
Overall Survival (Multivariate analysis), n=57

Variables Hazard ratio Lower 95% CI Upper 95% CI P-value

Age < 60 Reference

Age >= 60 0.319 0.127 0.805 0.015

Female Reference

Male 0.997 0.494 2.014 0.994

ECOG performance status 0 Reference

ECOG performance status at least 1 3.011 1.16 7.811 0.023

Tumor histology clear cell Reference

Tumor histology non clear cell 1.49 0.639 3.478 0.356

Site of metastases (non liver) Reference

Site of metastases (liver) 4.15 1.413 12.189 0.01

Lactate dehydrogenase LDH <1.5 ULN Reference

Lactate dehydrogenase LDH >1.5 ULN 0.5 0.169 1.479 0.21

Albumin > LLN Reference

Albumin < LLN 2.818 1.038 7.651 0.042

Hemoglobin > 10 Reference

Hemoglobin < 10 0.733 0.24 2.237 0.585

Time since initial diagnosis < 18 months Reference

Time since initial diagnosis 18 - 36 months 2.438 0.971 6.121 0.058

Time since initial diagnosis > 36 months 1.397 0.503 3.88 0.522
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Table 3
Time to treatment failure (Multivariate analysis), n=57

Variables Hazard ratio Lower 95% CI Upper 95% CI P-value

Age < 60 Reference

Age >= 60 0.566 0.249 1.287 0.174

Female Reference

Male 2.07 1.09 3.929 0.026

ECOG performance status 0 Reference

ECOG performance status at least 1 0.875 0.443 1.728 0.7

Tumor histology clear cell Reference

Tumor histology non clear cell 2 0.833 4.803 0.121

Site of metastases (non liver) Reference

Site of metastases (liver) 2.207 0.713 6.829 0.17

Lactate dehydrogenase LDH <1.5 ULN Reference

Lactate dehydrogenase LDH >1.5 ULN 3.326 1.07 10.341 0.038

Albumin > LLN Reference

Albumin < LLN 1.127 0.443 2.866 0.802

Hemoglobin > 10 Reference

Hemoglobin < 10 1.269 0.471 3.422 0.638

Time since initial diagnosis < 18 months Reference

Time since initial diagnosis 18 - 36 months 1.124 0.492 2.57 0.782

Time since initial diagnosis > 36 months 1.172 0.515 2.667 0.704
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