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Intolerance to Sunitinib Treatment in Hemodialysis Patients With

Metastatic Renal Cell Carcinoma
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Sunitinib is a multiple tyrosine kinase receptor inhibitor that is approved for the treat-
ment of metastatic renal cell carcinoma (RCC). However, neither an appropriate dose
nor dosing schedule of sunitinib has yet been established for patients with metastatic
RCC who are on hemodialysis. Here, we report on two hemodialysis patients who re-
ceived sunitinib to treat metastatic RCC. Sunitinib was planned to be administered
at a dosage of 25 mg/d for 4 of every 6 weeks. Although sunitinib toxicity was manageable
in one patient, disease progression occurred after 4 months of treatment. In the second
patient, acute pulmonary edema, caused by uncontrolled hypertension, developed on
the 15th day of sunitinib therapy and the drug had to be discontinued. Sunitinib is thus
not well tolerated in a hemodialysis setting. Close monitoring of toxicity and dose ma-
nipulation may be required if such therapy is attempted.
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INTRODUCTION

In the setting of metastatic renal cell carcinoma (mRCC),
recent advances in the molecular understanding of onco-
genic pathways have led to the development of new ther-
apeutic strategies using targeted therapies in an adjuvant
setting. Sunitinib is an orally administered inhibitor of ty-
rosine kinases that targets the vascular endothelial and
the platelet-derived growth factor receptors (PDGFRs).
Sunitinib, which is approved by the U.S. Food and Drug
Administration, currently serves as the standard manage-
ment of mRCC patients on the basis of data from phase IT1
trials [1]. However, those trials excluded patients with
chronic renal failure who were undergoing dialysis. Recen-
tly, the sunitinib tolerance and oncologic outcomes of dialy-
sis patients have been explored in several case series [2-5].
The appropriate dose of and dosing schedule for sunitinib
have yet to be established in mRCC patients on hemodia-
lysis. In addition, neither long-term treatment outcomes
nor the tolerability of sunitinib has been explored in such
patients. Here, we report on two patients treated with suni-
tinib during hemodialysis and the safety issues and onco-
logic outcomes that we noted.
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CASE REPORTS

Case 1

A 57-year-old man underwent right radical and left partial
nephrectomy to treat stage III (pT3NOMO) and stage II pap-
illary RCC (pT2NOMO), respectively, in January 2007.
Thereafter, his renal function became impaired; his blood
urea nitrogen level was 88 mg/mL and his creatinine level
was 8.5 mg/mL. Hemodialysis was commenced, three
times a week, in May 2007. Three years later, multiple
metastatic lesions appeared in the lungs. He also devel-
oped additional lymph node metastases in the retro-
peritoneum and multiple lesions in the liver. Biopsies of the
liver masses revealed the presence of mRCC. His prog-
nostic risk category was high, as defined by the Memorial
Sloan-Kettering Cancer Center (MSKCC) risk model, with
a Karnofsky performance status of 70%, a serum hemoglo-
bin level of 12.1 mg/mL, a serum-corrected calcium level of
10.7 mg/mL, and a serum lactate dehydrogenase (LDH)
concentration of 568 U/L. Twenty-five milligrams of suniti-
nib was administered orally, on a daily basis, for 4 weeks
of every 6, commencing in July 2010. Several toxicities, in-
cluding facial edema, yellowish skin pigmentation, muco-
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sitis, hypertension, and general weakness, were manage-
able (grades 1-2). However, no attempt was made to in-
crease the dose because of a gradual increase in anemia
(from grades 1-4) associated with a requirement for fre-
quent packed red blood cell infusion and increasingly prob-
lematic chronic fatigue and general weakness. There was
no evidence of hypothyroidism. Computed tomography
conducted after two cycles of treatment showed that his dis-
ease was progressive. Sunitinib was discontinued in
November 2010.

Case 2

An 80-year-old female patient underwent left radical neph-
rectomy after a diagnosis of stage II clear cell carcinoma
of the left kidney (pT2NOMO) in 2002. The patient was put
on a hemodialysis program (three times per week) 6 years
after nephrectomy. Her medical history included essential
hypertension, which had been controlled with amlodipine
(5 mg/d), for 10 years. In February 2009, she complained
of pelvic and lower extremity pain. Abdominopelvic mag-
netic resonance imaging (MRI) revealed a lytic lesion with
dimensions of 7 cmx6 cm at the sacrum. Systemic screening
did not reveal any additional metastatic site. Histopatho-
logic evaluation of the lesion showed clear cell RCC metas-
tasis. Although radiotherapy was delivered to the sacrum,
the patient was referred to our department for further eval-
uation because the lytic lesion became enlarged 8 months
after radiotherapy. The prognostic risk category was inter-
mediate, as defined by the MSKCC risk model, with a
Karnofsky performance status of 90%, a serum hemoglobin
level of 10.6 mg/mL, a serum-corrected calcium level of 9.4
mg/mL, and an LDH level of 216 U/L. Twenty-five milli-
grams of sunitinib was prescribed daily, commencing in
March 2010. On the 15th day of treatment, acute pulmo-
nary edema developed as a result of uncontrolled hyper-
tension. Sunitinib could not be continued, but 15 days later,
MRI showed that the disease was stable. She refused fur-
ther oncologic treatment and 10 months after sunitinib
withdrawal, she has not developed any new metastatic le-
sion or progressive disease in the sacrum.

DISCUSSION

Radical nephrectomy is associated with a significant risk
of developing chronic kidney disease. Patients with RCC
who have undergone nephrectomy can develop chronic re-
nal failure and require hemodialysis more frequently than
is the case in normal populations. The long-term treatment
outcomes and tolerability of sunitinib in patients on hemo-
dialysis have recently been evaluated in several case series
[2-5].

The targets of sunitinib include stem cell factor receptor
(Kit), Fms-like tyrosine kinase 3, colony-stimulating factor
receptor type 1, glial cell line-derived neurotrophic factor
receptor (RET), PDGFR, fetal liver tyrosine kinase re-
ceptor 3, and vascular endothelial growth factors 1, 2, and
3 [6]. Sunitinib and its principal metabolite, SU12662, are
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eliminated principally in the feces; only 15% to 20% of the
drug is cleared by the kidney [7].

Prior reports on patients undergoing chronic hemodial-
ysis suggested that sunitinib treatment was usually
well-tolerated when the drug was given at a dosage of 50
mg/d for 4 weeks of every 6 weeks. No pharmacokinetic data
were available for our patients; hence, we could not de-
termine whether a change in the elimination kinetics of su-
nitinib might have increased drug toxicity. However,
Izzedine et al. [8] found wide interpatient variability in
terms of sunitinib pharmacokinetics in two patients on he-
modialysis, but no increase in toxicity was evident. It was
concluded that the pharmacokinetic features were similar
to those found in patients with normal renal function.
Therefore, sunitinib could be administered at any time, re-
gardless of hemodialysis status. However, clinicians treat-
ing such patients must closely monitor the side effects of
fatigue, hypertension, and cardiac dysfunction, because
these toxicities can be exaggerated if sunitinib is prescri-
bed. Sunitinib dose reduction is indicated if significant tox-
icity develops.

Hypertension is a major side effect of sunitinib. Similar-
ly, hypertension is of concern in dialysis patients and af-
fects up to 72% of such patients [9]. Another very significant
side effect of both the drug and dialysis is fatigue. Follow-up
data from the phase III clinical trial of sunitinib (compared
to y-interferon) suggested that 21% of patients will develop
a left ventricular ejection fraction (LVEF) less than the low-
er limit of normal. Furthermore, changes in electrocardio-
graphic readings, elevations in cardiac enzyme (creatine
kinase-myoglobin and troponin T) levels, and echocardio-
graphic abnormalities (reduced LVEF and impaired con-
traction/relaxation) have been documented in such pa-
tients [10]. In addition, cardiovascular mortality in pa-
tients undergoing dialysis is much higher than that of the
general public.

Our patients did not tolerate sunitinib well at a dose of
25 mg per day on 4 weeks out of every 6. Sunitinib treatment
aggravated underlying hypertension and general weak-
ness. We were unable to increase the dose to a level higher
than that given initially. Thus, sunitinib may not be effec-
tive in mRCC patients who are being treated with chronic
hemodialysis.

In conclusion, we have described the reactions of two di-
alysis patients to sunitinib treatment for mRCC. Contrary
to recent reports indicating that sunitinib is an effective
drug with manageable toxicity in the treatment of patients
on chronic hemodialysis, our results indicate that sunitinib
may not be well-tolerated in such patients, despite the fact
that therapy was commenced with a low daily dose in those
undergoing hemodialysis. It is thus important to de-
termine a dose that is both effective and that causes mini-
mal toxicity. Toxicity must be carefully monitored in pa-
tients on hemodialysis. Additionally, more extensive col-
laboration between oncologists and nephrologists is essen-
tial to ensure patient safety; future research efforts should
focus on this area.
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