
Phase II Trial of Capecitabine, Gemcitabine, and Bevacizumab in 
Sarcomatoid Renal Cell Carcinoma

Abhishek Maiti, MBBS1,*, Maryam Nemati-Shafaee, MD2,*, Pavlos Msaouel, MD, PhD3, 
Lance C. Pagliaro, MD4, Eric Jonasch, MD5, Nizar M. Tannir, MD, FACP5, and Amishi Y. 
Shah, MD5

1Department of Internal Medicine, The University of Texas Health Science Center at Houston, TX

2Department of Breast Medical Oncology, Baylor College of Medicine, Houston, TX

3Division of Cancer Medicine, The University of Texas MD Anderson Cancer Center, Houston, TX

4Department of Oncology, Mayo Clinic, Rochester, MN

5Department of Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer 
Center, Houston, TX

Abstract

Background—Patients with sarcomatoid renal cell carcinomas (sRCC) have poor outcomes and 

limited treatment options. Pre-clinical and clinical data suggest susceptibility to cytotoxic agents 

and vascular endothelial growth factor-targeted therapies. We designed a phase II trial to evaluate 

the efficacy and safety of capecitabine, gemcitabine and bevacizumab in sRCC.

Methodology—Patients with metastatic or unresectable sRCC were eligible for inclusion. 

Patients received oral capecitabine 800 mg/m2 twice daily on days 1–21 of a 28-day cycle, 

intravenous gemcitabine 900 mg/m2 on days 1 and 15, and intravenous bevacizumab 10 mg/kg on 

days 1 and 15. Primary end-points were progression-free survival (PFS) and time to treatment 

failure (TTF). Secondary end points were safety, objective response rate (ORR), and overall 

survival (OS).

Results—Thirty-four patients were enrolled on trial. One patient was excluded from survival 

analysis and four from response analysis due to missing data. Median PFS was 5.5 months (95% 
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confidence interval [CI], 3.4–7.7), median TTF was 4.2 months (95% CI, 2.4–6.0) and median OS 

was 12 months (95% CI, 10.6–13.4). ORR was 20% (5 partial responses, 1 complete response) 

and disease control rate was 73%. Thirty-one of the 34 patients (91%) discontinued treatment. 

Most common reason for discontinuation was progressive disease in 24 patients (71%). The most 

common grade 3 toxicity was rash (including hand-foot syndrome) in 24% patients.

Conclusion—The combination of capecitabine, gemcitabine and bevacizumab is an option for 

patients with sRCC, however, response rates are low. Novel therapies are needed to improve 

outcomes in patients with sRCC.
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Introduction

Renal-cell carcinoma (RCC) is the most common primary neoplasm of the kidney with 

worldwide incidence of over 330,000 new cases annually.1 Sarcomatoid differentiation of 

RCC is characterized by spindle cell morphology and has been reported to occur in 1–29% 

of cases.2–4 It has been suggested to represent clonal evolution and can involve any 

histologic subtype of RCC.5–8 Sarcomatoid features classify RCC as Fuhrman grade 4 

tumors and these typically have higher Ki-67, and frequent p53 mutations.8–11 Sarcomatoid 

RCC (sRCC) has an aggressive biology and confers 3-fold higher risk of mortality compared 

to clear cell RCC (ccRCC).2,12,13 Nearly half of the patients with sRCC present with 

metastatic disease and consequently have poor prognosis with a median overall survival 

(OS) of 3 to 10 months.12,14,15

Patients with sRCC have historically shown limited response to treatment, and prospective 

trials with limited numbers of patients have shown poor response rates.14,16–21 A summary 

of studies reporting on systemic therapy options for sRCC is summarized in Supplementary 

Table 2. Despite recent advances in targeted therapies, experience with these agents in sRCC 

has been limited. Recent phase III trials have either excluded or have not specified details of 

inclusion of sRCC.22–27 Rapid growth and pathologic resemblance with sarcomas have 

generated interest in cytotoxic chemotherapy similar to the ones used in soft-tissue sarcomas 

with anecdotal reports of durable responses with doxorubicin-based regimens.28–32 The 

chemotherapy combination of infusional fluorouracil and weekly gemcitabine in metastatic 

RCC demonstrated an overall response rate of 17% in the phase II setting and was regarded 

as a therapeutic option in the early days of targeted therapy development.33 Similar results 

have been reported for capecitabine and gemcitabine, with response rates of 8–16% in 

metastatic RCC.34–36

Pre-clinical data has shown overexpression of hypoxia-inducible factor (HIF) pathway 

markers in sRCC.37 Vascular endothelial growth factor (VEGF)-targeted therapy has shown 

variable results with partial response (PR) rates of 10–20%, stable disease (SD) in nearly 

50%, and OS of 10–12 months, with concerns for worse outcomes with higher component of 

sarcomatoid element.14,38,39 At the time of study development, bevacizumab was regarded 
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as a promising anti-angiogenic agent and was being used in several combination regiments 

in the treatment of metastatic RCC.40 The aim of this phase II trial was to evaluate outcomes 

in patients with sRCC treated with the combination of cytotoxic chemotherapy and 

antiangiogenic therapy can improve outcomes in patients with sRCC.

Patients and methods

This was a single-arm, open-label, single-center, phase II trial of capecitabine, gemcitabine, 

and bevacizumab for the treatment of metastatic or unresectable sRCC (ClinicalTrials.gov 

identifier: NCT00496587). The trial was approved by the institutional review board at The 

University of Texas MD Anderson Cancer Center, and complied with the Declaration of 

Helsinki, Good Clinical Practice guidelines, and local laws. Written informed consent was 

obtained from patients at the time of enrollment.

Eligibility

Adult patients with metastatic or unresectable sRCC were enrolled on this trial. Eligible 

patients had at least 10% sarcomatoid histology on the tumor specimens (nephrectomy or 

metastasectomy), and could have any WHO-recognized RCC epithelial component. Patients 

diagnosed with sRCC via needle biopsy of the primary or a metastatic site were eligible 

regardless of the percentage of sarcomatoid dedifferentiation found in biopsy sample. 

Patients were required to have Eastern Cooperative Oncology Group performance status of 

0–2, adequate renal, hepatic, hematologic, and cardiac function, and at least one site of 

measurable disease. Patients should not have received any prior cytotoxic chemotherapy, or 

bevacizumab. Prior sorafenib, sunitinib, or immunotherapy treatment was permitted.

Treatment plan

Patients received oral capecitabine 800 mg/m2 twice daily on days 1–21, intravenous 

gemcitabine 900 mg/m2 over 30 minutes on days 1 and 15, and intravenous bevacizumab 10 

mg/kg on days 1 and 15 of a 28-day cycle for a planned total of 12 cycles. The dose of 

individual agents was determined on the basis of our prior retrospective and phase II 

experience.35,41 Growth factors were allowed as per discretion of the treating physician. 

Surgical consolidation, when appropriate, was allowed for responding patients. Dose 

reductions for capecitabine and gemcitabine, and interruptions were allowed based on pre-

specified adverse events (AE) (described in supplemental methods).

Diagnostic evaluation and assessment of efficacy and safety

Patients were evaluated at baseline with a history and physical examination; laboratory 

studies; urinalysis; 12-lead electrocardiogram; and computed tomography (CT) scans of 

chest, abdomen, and pelvis. Imaging studies were performed every 8 weeks. Tumor response 

was assessed using the Response Evaluation Criteria in Solid Tumors (RECIST), v.1.0.42 

Progression was defined per RECIST as an increase in disease burden by 20% or more in the 

sum of the largest tumor diameters compared to baseline or smallest measurement. AE were 

graded using the National Cancer Institute Common Terminology Criteria for Adverse 

Events v3.0.43
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Study end points and statistical analysis

A maximum accrual of 40 patients was planned. The primary end-point was progression-

free survival (PFS) and time to failure (TTF), with failure defined as death, disease 

progression, or unacceptable toxicity. Objective response rate (ORR), and OS were 

secondary end points. PFS, TTF, and OS were calculated from the first day of treatment. 

Early stopping rules were established for both TTF and AEs (described in the supplemental 

methods). Descriptive statistics were used to summarize continuous and categorical 

variables. Kaplan-Meier curves were constructed using SPSS 23.0 (IBM Corp, Armonk, 

NY). Chi-square test was used to compare proportion of categorical variables between 

groups. P values <0.05 were considered as significant.

Results

Patient characteristics

The study opened for enrollment in July 2007 and was terminated in January 2012 due to 

low accrual after enrollment of 34 patients. Thirty-three patients were included in the final 

survival analysis. One patient went off protocol after receiving one cycle due to delay in 

starting his second cycle and was never restaged, and hence was not included in the survival 

analysis due to missing data. Patient characteristics and prior therapies are summarized in 

Table 1. Two patients were treated with sorafenib prior to study start and both had outright 

progressive disease. Three patients received sunitinib prior to study start; two of these 

patients received sunitinib in the frontline setting and one in second-line setting. In the front-

line sunitinib patients, one had stable disease as best response and the other had progressive 

disease. The second-line patient was treated temsirolimus prior to sunitinib and had stable 

disease on sunitinib for some time prior to progression.

Treatment administration and safety

Thirty-four patients were evaluable for safety. The median number of cycles administered 

were 5 (range 1 to 12). During the study period, there was a total 594 AEs regardless of 

causality. Out of these, 377 were thought to be related (possibly, probably or definitely) to 

the study regimen (Table 2). There was no grade 4 toxicity reported. The most common non-

hematological AEs were pain (body, limb, head) in 82% of patients, rash including hand-

foot syndrome in 76% of patients, and fatigue in 65% of patients. The most common 

hematological AEs were anemia in 38% of patients and lymphopenia in 15% patients. The 

most common grade 3 toxicities were rash in 24% patients, fatigue in 9% of patients and 

catheter related thrombosis in 6% of patients. Twelve patients required dose reductions of 

one or more. One patient had sudden death from unknown etiology while on study. At the 

time of last follow-up, only one patient was alive.

Efficacy

Thirty-four patients were treated based on the protocol. Thirty-three patients were evaluable 

for survival analyses (Figure 1). Four patients were not evaluable for response by diagnostic 

imaging due to discontinuation of therapyafter one cycle. Best responses in 30 evaluable 

patients include complete response (CR) in 1 patient, PR in 5 patients, SD in 16 patients, and 
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progressive disease (PD) in 8 patients. In terms of the primary end-points of the study, the 

median PFS was 5.5 months (95% confidence interval [CI], 3.4–7.7), and the median TTF 

was 4.2 months (95% CI, 2.4–6.0). In terms of the secondary endpoints of the study, the 

ORR was 20% (6/30) and the disease control rate (CR+PR+SD) was 73% (22/30). Median 

OS was 12 months (95% CI, 10.6–13.4). Three patients completed study per protocol after 

receiving 12 cycles of chemotherapy. Thirty-one of the 34 patients (91%) discontinued 

treatment. Reasons for discontinuation were PD in 24 patients (71%), toxicity in 2 patients 

(6%, acute congestive heart failure in 1 patient, grade 3 hand-foot syndrome in the other 

patient), patient’s choice in 2 cases (6%), other reasons in 2 cases (6%, 1 patient had acute 

kidney injury unrelated to investigational regimen, and the other patient had delay in 

treatment per protocol), and sudden death of unknown etiology in 1 patient (3%). Among 

patients evaluable for response, disease control rate between groups with ≤20% versus >20 

sarcomatoid element was 71% (5/7) and 73% (8/11) respectively, p=0.95. No patients went 

on to receive consolidative surgery in this cohort.

Discussion

We demonstrated feasibility and objective response with combined cytotoxic and anti-

angiogenic therapy in patients with sRCC. The ORR was 20%, median TTF was 4.2 months, 

and median OS was 12 months. These results are comparable with the phase II trial by 

Michaelson et al. using sunitinib and gemcitabine in 39 patients with sRCC, which showed 

ORR of 26%, a median time to progression (TTP) of 5 months, and a median OS of 10 

months.16 The most common grade 3/4 toxicities encountered were neutropenia (51%), 

anemia (28%), and fatigue (21%). Conversely, the most common grade 3 toxicities in our 

cohort were rash in 24% patients, fatigue in 9% of patients and catheter related thrombosis 

in 6% of patients. There were no grade 4 toxicities in our cohort.

A summary of studies reporting on systemic treatments in sRCC is provided in 

Supplementary Table 2. The French federation genitourinary group phase II trial of 

doxorubicin and ifosfamide in 25 patients with sRCC did not show any objective responses 

and had a median TTP of 2.2 months and median OS of 3.9.19 Nanus et al reported some 

activity with gemcitabine and doxorubicin (GD).32 Out of 10 sRCC patients evaluated 2 had 

complete response (CR), 1 had PR, 1 had SD, 1 had mixed response, while 4 patients had no 

response. However, the ECOG 8802 phase II trial of GD in 39 patients concluded that the 

regimen was inactive in sRCC showing a median PFS of 3.5 months and a median OS of 8.8 

months.17 They noted more responses in patients with higher proportion of sarcomatoid 

elements. The study by Staehler et al. with GD followed by sorafenib in 15 patients showed 

median TTP of 6.6 months with GD and 10.9 months for those who received sorafenib after 

GD.18 No responses were seen with GD, but out of the patients who received sorafenib one 

had PR and four had SD. The OS for patients with metastatic disease who received both GD 

and sorafenib was 8 months.18

One retrospective study by Golshayan et al. on VEGF-targeted therapy in 48 patients with 

sRCC reported a PR rate of 19%, SD in 49%, TTP of 5.3 months, and OS of 11.8 months.14 

In another report by Molina et al, out of 34 sRCC patients who received sunitinib as 

frontline or second-line therapy, CR was observed in 1 (3%), PR in 4 (12%), and SD in 17 
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(50%) of patients with a median PFS of 4.4 months and OS of 10 months. These responses 

to VEGF-targeted therapy are congruent with pre-clinical observations of HIF pathway 

proteins, e.g. VEGF expression in sRCC.37 However, one study by Beuseliunk et al reported 

that patients with >25% sarcomatoid component have very poor outcomes with anti-VEGF 

tyrosine kinase inhibitors.39 It is interesting to note that in the series from Golshayan et al, 

patients who had <20% sarcomatoid elements in their tumor fared better with VEGF-

targeted therapy; however the differences were not statistically significant.14 The PRs in 

their patients were limited to this population, and they had better PFS (6.8 vs. 4.3 months) 

and OS (14.9 vs. 8.6 months) compared to those who had >20% sarcomatoid elements.14 In 

our cohort, there was no difference in the disease control rate between patients with ≤20% 

versus >20% sarcomatoid elements. However, the number of patients was very small. These 

results suggest that patients with higher degree of sarcomatoid component (more than 20–

25%) may not benefit from single agent VEGF-targeted therapy. At the time of this trial 

design, data supporting the 20–25% prognostic cutoff was not availabe. Thus, while patients 

with >10% sarcomatoid component were included on trial, analysis of outcomes 

incorporated 20% cutoff. Epithelial to mesenchymal transition has been reported as one of 

the mechanisms involved in such resistance to anti-VEGF therapies in sarcomatoid tumors.
44,45

One retrospective study from our institution on 108 patients by Mian et al. showed response 

rates of 32%, 33% and 14% to interferon-α, interleukin-2 and interferon-γ based regimens, 

respectively. However, there was considerable heterogeneity in the treatment regimens, 

many of which included cytotoxic agents such as 5-flurouracil, mitomycin C, 

cyclophosphamide, vincristine, doxorubicin, and dacarbazine. The higher grade, 

proliferation index, and rapid growth of the sarcomatoid component in sRCC can partly 

explain the susceptibility to such cytotoxic agents noted in the present report and in prior 

studies.

A difficulty in this study was patient accrual, in large part due to the rarity of this tumor. It is 

an unfortunate reality that rare and orphan tumors are often treated with data gleaned from 

case series and retrospective analysis. Multicenter collaboration is essential to gather larger 

cohorts of patients with rare tumors and perform prospective studies to better understand 

disease biology and advance the field.

Ongoing trials in patients with sRCC or advanced RCC with sarcomatoid features are 

currently evaluating sunitinib with or without gemcitabine (NCT01164228), pazopanib 

(NCT01767636), sorafenib with bevacizumab (NCT00126503), and sunitinib versus 

bevacizumab with atezolizumab (NCT02420821). sRCC has among the highest expression 

of c-MET among the different RCC subtypes making it an excellent candidate for clinical 

trials involving cabozantinib.46 There is also higher co-expression of programmed death 

ligand-1 (PD-L1) on tumor cells, as well as programmed death 1 (PD-1) on tumor-

infiltrating lymphocytes in sRCC compared with ccRCC (50% vs. 3%)47 making anti-PD-1 / 

PD-L1 checkpoint inhibitors an attractive option in sRCC. Phase 1 data with atezolizumab, a 

PD-L1 antibody, showed early evidence of anti-tumor activity in sRR with an ORR of 22%; 

safety data indicated a favorable profile, with no grade 4 or 5 events. Further studies of 
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immune checkpoint inhibition are needed in sRCC, both as single agent and combination 

therapy options.48

Conclusions

The combination of capecitabine, gemcitabine, and bevacizumab was well tolerated in 

patients with sRCC and had PFS, ORR, and OS comparable to other regimens tested in this 

population. Further studies need to establish the optimal combination of cytotoxic 

chemotherapy, targeted agents, and immunotherapy to improve outcomes in these patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Practice Points

• Patients with sarcomatoid renal cell carcinomas (sRCC) have poor outcomes 

and limited treatment options. Pre-clinical and clinical data suggest 

susceptibility to cytotoxic agents and vascular endothelial growth factor-

targeted therapies.

• In this phase II trial of capecitabine, gemcitabine, and bevacizumab including 

34 patients, the median progression free survival was 5.5 months, median 

overall survival was 12 months, objective response rate was 20%, and disease 

control rate was 73%. Most common grade 3 toxicity was rash. There were no 

grade 4 toxicities.

• Capecitabine, gemcitabine, and bevacizumab is an option for patients with 

sRCC, however, response rates are low. Future studies need to evaluate 

combination of cytotoxic, anti-angiogenic, and immunotherapy in sRCC.
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Figure 1. 
Kaplan-Meier plots of progression-free survival (A), time to treatment failure (B), and 

overall survival (C).

Maiti et al. Page 12

Clin Genitourin Cancer. Author manuscript; available in PMC 2019 February 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Maiti et al. Page 13

Table 1

Patient characteristics (n=34)

Characteristic Patients, n (%)

Gender

 Male 26 (76)

 Female 8 (24)

Age, y

 Median 54

 Range 38–77

Race

 Caucasian 30 (88)

 Latin-American 2 (6)

 African-American 2 (6)

ECOGa performance status

 0 12 (35)

 1 16 (47)

 2 6 (18)

Disease status at enrollment

 Newly diagnosed metastatic disease 21 (62)

 Recurrent metastatic disease 10 (29)

 Progressive metastatic disease 3 (9)

Number of prior lines of therapy received

 0 27 (79)

 1 5 (15)

 2 2 (6)

Prior therapies

 Sunitinib 3 (9)

 Sorafenib 2 (6)

 Radiation 1 (3)

 Immunotherapy 0 (0)

Nephrectomy

 Prior to enrollment 26 (77)

 After enrollment 0 (0)

Epithelial component

 Clear cell 16 (47)

 Chromophobe 1 (3)

 Papillary type 2 1 (3)
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Characteristic Patients, n (%)

 Undeterminedb 16 (47)

Sarcomatoid component

 > 40% 12 (35)

 ≤ 20% 7 (21)

 21–40% 2 (6)

 Unquantified 13 (38)

a
ECOG = Eastern Cooperative Oncology Group;

b
Diagnosis of renal cell carcinoma was based on typical imaging findings
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Table 2

Treatment-related adverse eventsa

Adverse event Any grade (n) % Grade 3/4 (n) %

Non-hematological adverse events

Pain (body, limb, head) 28 82 1 3

Rash 26 76 8 24

Fatigue 22 65 3 9

Anorexia 16 47 0 0

Nausea 14 41 0 0

Dry skin 13 38 0 0

Proteinuria 13 38 0 0

Dyspnea 12 35 0 0

Sensory neuropathy 11 32 1 3

Diarrhea 10 29 1 3

Hyperglycemia 10 29 0 0

Oral mucositis 10 29 0 0

Hemorrhage (epistaxis, hemoptysis, genitourinary) 8 24 0 0

Elevated AST 7 21 0 0

Taste alteration 7 21 0 0

Elevated ALT 6 18 0 0

Constipation 6 18 0 0

Elevated creatinine 6 18 0 0

Hyperpigmentation 6 18 0 0

Vomiting 6 18 0 0

Hypoalbuminemia 5 15 0 0

Edema 5 15 0 0

Oral sensitivity 5 15 0 0

Abdominal symptoms (cramps, diarrhea) 5 15 0 0

Hyponatremia 5 15 1 3

Elevate alkaline phosphatase 4 12 0 0

Hyperbilirubinemia 4 12 1 3

Cough 4 12 0 0

Dry mouth 4 12 0 0

Cold intolerance 4 12 0 0

Motor neuropathy 4 12 1 3

Hypocalcemia 3 9 0 0

Alopecia 3 9 0 0

Hypertension 3 9 1 3

Nail changes 3 9 0 0
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Adverse event Any grade (n) % Grade 3/4 (n) %

Hyperkalemia 3 9 0 0

Sweating 3 9 0 0

Catheter related thromboembolism 2 6 2 6

Prolonged PTT 2 6 0 0

Night sweats 2 6 0 0

Dyspepsia 2 6 0 0

Hiccups 2 6 0 0

Hyperkalemia 2 6 0 0

Insomnia 2 6 0 0

Pruritus 2 6 0 0

Thromboembolism 1 3 1 3

Hypernatremia 1 3 1 3

Hematological adverse events

Anemia 13 38 0 0

Lymphopenia 5 15 1 3

Thrombocytopenia 5 15 0 0

Leukopenia 3 9 1 3

Neutropenia 3 9 1 3

a
Treatment-related adverse events were defined as events that the investigators deemed to have a possible, probable, or definite relationship to the 

study regimen. Listed are the treatment-related adverse events that were reported in at least 5% of the patients, along with any incidence of grade 3 
or 4 events in more than 1% of the study population.
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