
Durable Remission of Metastatic Renal Cell
Carcinoma With Gemcitabine and Capecitabine

After Failure of Targeted Therapy

Case Report

Patient 1. A 56-year-old man presented with weight loss and
hematuria. Evaluation revealed a large left renal mass with extensive
retroperitoneal lymphadenopathy and caval tumor thrombus. After
two cycles of high-dose bolus interleukin-2 (IL-2), he underwent total
resection of his abdominal disease. Pathology revealed a 15-cm con-
ventional (clear cell) renal cell carcinoma (RCC)—Fuhrman nuclear
grade 4—with involvement of the renal vein and left adrenal gland
and intrahepatic caval tumor thrombus. Follow-up computed tomog-
raphy scans showed tumor recurrence in the cava, liver, and second
lumbar vertebral body (Fig 1A). He was enrolled onto a phase II study
of sorafenib (BAY 43-9006; Bayer Pharmaceuticals, Wayne, NJ) 400
mg orally twice daily. After 9 weeks of therapy, imaging studies showed
progression of liver metastases (Fig 1B); he also required palliative
radiation to the lumbar spine. He was then enrolled onto a phase II
study of gemcitabine plus capecitabine and received gemcitabine
1,000 mg/m2 over 30 minutes on days 1, 8, and 15 and capecitabine

830 mg/m2 twice per day for 21 days of a 28-day cycle. After six cycles
of therapy, he achieved a partial response in the liver with resolution of
the caval thrombus and return to full physical function (Fig 1C).
Therapy with gemcitabine and capecitabine was continued for 26
cycles then stopped because of fatigue and pancytopenia. The patient
has remained progression free for more than 6 years, without addi-
tional therapy (most recent staging, June 2010; Fig 1D).

Patient 2. A 49-year-old man presented with gross hematuria
and was found to have a left renal mass and lung nodules. The patient
underwent cytoreductive left radical nephrectomy, with retroperito-
neal lymph node dissection. Pathology demonstrated a conventional
(clear cell) RCC—Fuhrman nuclear grade 4—with extensive necro-
sis, extending to the perinephric adipose tissue and renal vein, and
metastasis to one retroperitoneal lymph node. He received two cycles
of high-dose bolus IL-2, with disease progression in the lungs and
mediastinum. He also developed a 5-cm metastatic lesion in segment
VII of the liver. He then received bevacizumab 10 mg/kg intravenously
every 2 weeks plus erlotinib 150 mg orally daily. Two months later,
imaging studies revealed marked disease progression, especially in the
liver (Figs 2A, 2B), and hypercalcemia. Chemotherapy was then ad-
ministered with gemcitabine 1,200 mg/m2 intravenously over 2 hours
biweekly plus capecitabine 1,750 mg/m2 divided twice daily for 21
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days of a 28-day cycle. He achieved partial response after 2 months of
treatment and complete response (CR) after 16 months of treatment.
Three months after documentation of CR, chemotherapy was discon-
tinued. Figures 2C and 2D show continued CR in the lung, mediasti-
num, and liver, off therapy. Twenty-one months after stopping all
therapy, the patient developed recurrent disease in the mediastinum,
bilateral hilar, and retroperitoneal lymph nodes. Sunitinib was admin-
istered 50 mg daily on a 4-week on, 2-week off, schedule. After two
cycles, computed tomography scans of the chest, abdomen, and pelvis
showed progressive intrathoracic lymph node metastases and new
liver metastases (Fig 2E). Chemotherapy with gemcitabine and cape-
citabine was restarted. After two cycles, imaging studies showed im-
provement of metastatic disease in all sites. At last follow-up, after 10
months of this chemotherapy regimen, he achieved a near CR (Fig 2F).
The patient is currently physically active and continues to receive
gemcitabine and capecitabine at reduced doses because of grade 2
hand-foot syndrome.

Discussion

Targeted therapy is the current standard of care for the systemic
treatment of metastatic RCC. The multitargeted tyrosine kinase inhib-
itors sunitinib and pazopanib as well as the combination of bevaci-
zumab plus interferon alfa are the accepted first-line therapies for
patients with metastatic clear cell RCC at good to intermediate risk.1-4

The mammalian target of rapamycin (mTOR) inhibitor temsirolimus
is the accepted first-line therapy for patients with advanced poor-risk
RCC.5 Sorafenib, sunitinib, and pazopanib are accepted second-line
therapies after cytokine failure; the mTOR inhibitor everolimus is the

approved treatment after sorafenib and/or sunitinib failure.6,7 Ap-
proximately 20% of patients with metastatic RCC have primary
resistance to anti–vascular endothelial growth factor (VEGF) ther-
apies. Furthermore, there is no established third-line therapy for
patients who develop progressive disease after VEGF- and mTOR-
targeted therapies or for patients who are intolerant of these tar-
geted agents. Metastatic RCC has traditionally been considered
unresponsive to cytotoxic chemotherapy.8 The combination of
gemcitabine and capecitabine has been studied in several case
series and four single-arm phase II trials in patients with metastatic
RCC refractory to immunotherapy and, to a lesser extent, refrac-
tory to targeted therapy. Response rates have ranged from 8.4%
to 16%, stable disease rates from 48% to 67%, and median
progression-free survival from 4.6 to 7.6 months.9-12

We report two patients with metastatic RCC who achieved dura-
ble remissions after treatment with the chemotherapy regimen of
gemcitabine and capecitabine after failure of targeted therapies. One
patient has been in remission more than 6 years since rapid disease
progression while receiving high-dose IL-2 and sorafenib. The second
patient demonstrated a second tumor response on rechallenge with
this chemotherapy regimen after rapid disease progression while re-
ceiving two prior anti-VEGF therapies (bevacizumab and sunitinib).
The mechanisms of resistance of RCC to anti-VEGF agents and
mTOR inhibitors are poorly understood. Clinicopathologic studies
have demonstrated that higher tissue levels of phosphorylated Akt in
nephrectomy specimens from patients with metastatic RCC subse-
quently treated with sorafenib are associated with shorter progression-
free survival.13 A study evaluating nephrectomy specimens from
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patients with metastatic RCC who received bevacizumab-based ther-
apy before nephrectomy demonstrated that critical components of the
PI3-kinase pathway are upregulated in individuals with shorter
progression-free survival.14 Although these data do not prove a direct
mechanistic association between PI3-kinase pathway upregulation
and poor clinical outcome in patients treated with antiangiogenic
agents, they provide hypothesis-generating studies for testing.

Gemcitabine (2�,2�-difluorodeoxycytidine, LY188011, dFdCyd)
is a pyrimidine antimetabolite. Cell-cycle kinetic studies with gemcit-
abine have shown specificity for proliferation in the S phase of the cell
cycle, with no effect on progress through the early G1, G2, or M
phase.15 We postulate that c-Myc activation may provide a specific
vulnerability to this class of agents by driving cells to accumulate
higher levels of abnormal DNA in the presence of gemcitabine, gener-
ating in effect a synthetic lethal phenotype. Evan et al16 reviewed
mechanisms by which increased DNA damage in conjunction with
c-Myc activation could lead to susceptibilities to DNA-damaging pro-
cesses. In patients with rapidly progressing disease with high cell-cycle
activity, RCC tumors may be more susceptible to cytotoxic chemo-
therapy. A DNA analog like gemcitabine, in the background of the
pre-existing gross chromosomal abnormalities seen in RCC, may be
sufficient to drive a c-Myc–dominant tumor—the DNA repair mech-
anisms of which are down-regulated—into apoptosis.17,18 The
combination of gemcitabine and capecitabine is an effective and
well-tolerated regimen, with the potential for achieving durable
remissions in metastatic RCC. We believe this regimen should be
evaluated in the treatment paradigm of metastatic RCC refractory
to targeted therapies.
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