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Sunitinib is an inhibitor of the vascular endothelial growth factor and platelet-
derived growth factor receptors, and it has antitumor activity in metastatic renal
cell carcinoma and gastrointestinal stromal tumors. To further investigate the
fatigue associated with sunitinib therapy, thyroid function tests were performed on
patients with metastatic renal cell carcinoma who were receiving sunitinib. Seventy-
three patients with metastatic renal cell carcinoma were treated with sunitinib at
the Cleveland Clinic Taussig Cancer Center, and 66 of them had thyroid function
test results available. Fifty-six (85%) of the 66 patients had one or more abnormality
in their thyroid function test results, consistent with hypothyroidism, and 47 (84%)
of the 56 patients with abnormal thyroid function tests had signs and/or symptoms
possibly related to hypothyroidism. Thyroid hormone replacement was undertaken
in 17 patients, and symptoms improved in nine of them. Thyroid function test
abnormalities appear to be common in patients with metastatic renal cell carci-

noma treated with sunitinib, and routine monitoring is warranted.

J Natl Cancer Inst 2007;99:81-3

Sunitinib, an orally bioavailable oxindole, is
small-molecule tyrosine kinase inhibitor
for vascular endothelial growth factor
(VEGF) and platelet-derived growth factor
receptors (1,2). The antitumor activity of
this agent was initially established in two,
sequential single-arm phase II trials in
patients with cytokine-refractory metastatic
renal cell carcinoma. Objective response
rates to sunitinib of approximately 40%
and progression-free survival of 8.2 months
were observed in these trials (3,4). A sub-
sequent, randomized phase III trial in
untreated patients with metastatic renal cell
carcinoma that compared sunitinib with
interferon a observed a statistically signifi-
cantly increased objective response rate
(31% versus 6%, respectively; P<.001,

jnci.oxfordjournals.org

Pearson chi-square test) and progression-
free survival (11 months versus 5 months,
respectively; P<.001, unstratified log-rank
test) (5). In addition, activity of sunitinib
against imatinib-resistant gastrointestinal
stromal tumors led the Food and Drug
Administration to approve sunitinib for
treatment of imatinib-refractory gastroin-
testinal stromal tumor and advanced renal
cell carcinoma in January 2006 (6).
Common toxic effects in the renal cell
carcinoma trials of sunitinib included
fatigue, diarrhea, hand/foot syndrome,
stomatitis, and hypertension. Fatigue was
the most common and was often the dose-
limiting toxicity of sunitinib in patients
with metastatic renal cell carcinoma.
Fatigue in these patients prompted us to

measure their thyroid function. In this
report, we summarize the investigation of
biochemical and clinical thyroid abnormal-
ities in a cohort of patients with metastatic
renal cell carcinoma treated with sunitinib.
All patients, regardless of sex, were ana-
lyzed as a single cohort.

The medical records of patients with
metastatic renal cell carcinoma enrolled in
one of four institutional review board—
approved clinical trials of sunitinib mono-
therapy were reviewed. All patients signed
a written informed consent form that was
approved by the institutional review board.
All patients received 50 mg of sunitinib
orally daily for the first 28 days of a 42-day
cycle, with dose adjustment to 37.5 or 25
mg daily for toxicity, as required. Thyroid
function test assessment (i.e., thyroid-stim-
ulating hormone, T3, and T4 levels and
free thyroxine index) was undertaken ini-
tially on some patients because the treating
physicians suspected thyroid dysfunction
and later on all patients prospectively.
Thyroid hormone replacement therapy
and/or more frequent thyroid function
testing were undertaken at the discretion of
the treating physician. The frequency and
results of thyroid function tests and any
signs or symptoms of thyroid dysfunction

Affiliations of authors: Department of Solid
Tumor Oncology, Taussig Cancer Center (BIR, IT,
PS, RS, JG, LW, RD, RMB), and Department of
Endocrinology, Diabetes, and Metabolism (SR),
Cleveland Clinic, Cleveland, OH.

Correspondence to: Brian I. Rini, MD, Departments
of Solid Tumor Oncology and Urology, Taussig
Cancer Center, Cleveland Clinic, 9500 Euclid Ave.,
Desk R35, Cleveland, OH 44195 (e-mail: rinib2@
ccf.org).

See “Notes” following “References.”

DOI: 10.1093/jnci/djk008

© The Author 2007. Published by Oxford University
Press. All rights reserved. For Permissions, please
e-mail: journals.permissions @ oxfordjournals.org.

JNCI | Brief Communications 81

220z 1snbny 9| uo Jasn sonsnr jo Juswpedaq "S N Aq 9012252/1.8/L/66/2101e/10ul/woo dnoolwspeoe//:sdiy wolj papeojumoq



CONTEXT AND CAVEATS

Prior knowledge

Fatigue was the most common toxic effect
in patients with metastatic renal cell carci-
noma in trials of sunitinib. Thyroid dysfunc-
tion has been associated with anticancer
treatment for renal cell carcinoma.

Study type
Single clinic-based case series.

Contribution

Sunitinib treatment of patients with meta-
static renal cell carcinoma can cause bio-
chemical and clinical thyroid dysfunction.
Symptoms improved in some patients after
thyroid hormone replacement therapy.

Implications

Thyroid function test abnormalities are
common in patients with metastatic renal
cell carcinoma treated with sunitinib, and
routine monitoring may be of value.

Limitations

The number of patients was small and
there were no control subjects, so it could
not be determined whether thyroid dys-
function was associated with outcome.

were collected. An objective response, as
defined by Response Evaluation Criteria in
Solid Tumors (RECIST) criteria, was
recorded for all patients (7).

Between May 1, 2004, and March 31,
2006, 73 patients with metastatic renal cell
carcinoma were treated with sunitinib at

Table 1. Characteristics of 73 patients with
metastatic renal cell carcinoma*

Characteristics Value
Median age, y (range) 56 (23-72)
Sex, No. (%)
Male 55 (75)
Female 18 (25)
Eastern Cooperative Oncology
Group performance status,
No. (%)
0 56 (77)
1 17 (23)
Sites of metastasis,T No. (%)
Lung 54 (74)
Lymph node 42 (58)
Bone 32 (44)
Liver 13 (18)
Brain 4 (5)
Soft tissue 46 (63)

* All 73 patients had had a prior nephrectomy, and
all tumors had clear cell histology.

1t Categories are not mutually exclusive.
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Table 2. Thyroid function characteristics of patients with metastatic renal cell carcinoma

receiving sunitinib (n = 66)

Characteristic Value
Median baseline TSH* (range) 2.56 mIU/L (0.8-34.8)
No. of patients with one or more TFT abnormality after treatment (%) 56 (85)

No. of patients with elevated TSH levels after treatment (%) 46 (70)

No. of patients with decreased T3 levels after treatment (%) 45 (68)

No. of patients with decreased T4 levels after treatment (%) 15 (23)

No. of patients with decreased FTI after treatment (%) 20 (30)
Median cycle of TFT abnormality development (range) 2 (1-14)

* Baseline results for TSH were available for 40 patients. TSH = thyroid-stimulating hormone; TFT = thyroid

function test; FTI = free thyroxine index.

the Cleveland Clinic Taussig Cancer
Center. The demographic characteristics
of all patients treated are presented in
Table 1. Sixty-six patients had thyroid
function test results available, initially
obtained because of the clinical suspicion
of treating physicians (n = 29) and later
prospectively as routine laboratory assess-
ment performed at baseline and on day 28
of every even-numbered cycle (n = 37). All
patients with thyroid function test results
had metastatic renal cell carcinoma. Patients
in this study were treatment naive (n = 30)
or had been treated with cytokine-based
therapy (n = 30) or bevacizumab (Avastin,
Genentech, South San Francisco, CA)-
based therapy (n = 6) and then relapsed, as
required by the eligibility criteria for the
clinical trials in which they participated.
Table 2 presents the thyroid function
characteristics of the patients with meta-
static renal cell carcinoma who were receiv-
ing sunitinib. Median thyroid-stimulating
hormone at baseline was 2.56 mIU/L
(range = 0.8-34.8; a normal range is 0.40—
5.50 mIU/mL). Fifty-six (85%; 95% confi-
dence interval (CI) = 74% to 92%) of the 66
patients with test results had one or more
thyroid function test abnormalities. Such
abnormalities were consistent with hypothy-
roidism in all patients and primarily included
elevation of thyroid-stimulating hormone
and decreased levels of T3 and, less com-
monly, decreases in T4 and/or of the free
thyroxine index. Thyroid function test
abnormalities were detected relatively early
in the treatment course (median = at cycle
2), with a broad range. There were 43 males
and 13 females with abnormal thyroid
function test results, with a median age of
23-72 vyears). The

demographics and disease characteristics

58 years (range =

of patients with thyroid function test
abnormalities were similar to those patients

without such abnormalities. Two patients
had a history of well-controlled hypothy-
roidism before the initiation of sunitinib
treatment. The thyroid function tests of
these two patients were consistent with
more severe hypothyroidism during therapy
with sunitinib. Among patients with abnor-
mal thyroid function tests, signs and symp-
toms possibly related to hypothyroidism
were found in 47 patients (84%; 95% CI =
72% to 92%), including fatigue, cold intol-
erance, anorexia, periorbital edema, fluid
retention, and changes in skin or hair.
Thyroid hormone replacement was under-
taken at the discretion of the treating physi-
cian (on the basis of the degree of biochemical
abnormality and/or clinical symptoms) in 17
patients (30% of those with abnormal thy-
roid function tests, 95% CI = 19% to 44%)
and resulted in resolution of biochemical
abnormalities in all patients and improved
symptoms in nine patients. Thyroglobulin
antibodies were measured in 44 patients and
were abnormal (i.e., >10.0 TU/mL) in 13
patients 30%, 95% CI = 17% to 45%; eight
patients at baseline and five patients after
treatment). There was no association
between the presence of thyroglobulin auto-
antibodies and either the incidence or sever-
ity of thyroid function test abnormalities.
No other thyroid autoantibodies were mea-
sured. Among the 56 patients with abnormal
thyroid function test results, 55 had tumor
The best
response as defined by RECIST criteria was

evaluation results available.
partial or complete response in 26 patients
47%, 95% CI = 34% to 61%). Among the
29 patients who did not achieve an objective
response, 25 (44%) had stable disease and 4
(7%) had progressive disease.

In vitro and in vivo studies (8-10) have
found the expression of VEGF and VEGF
receptor mRINA and protein in normal thy-
roid follicular cells, mediated at least in part

Vol. 99, Issue 1 | January 3, 2007

220z 1snbny 9| uo Jasn sonsnr jo Juswpedaq "S N Aq 9012252/1.8/L/66/2101e/10ul/woo dnoolwspeoe//:sdiy wolj papeojumoq



by thyroid-stimulating hormone. Expression
of VEGF protein and its receptor has not
been well characterized in human thyroid
tissue, and the dependence upon VEGF for
normal thyroid function is unknown. It is
possible that sunitinib, a VEGF receptor
inhibitor, decreases thyroid function by
preventing binding of VEGF to normal
thyroid cells and/or by impairing thyroid
blood flow, which results in thyroiditis.
"This hypothesis requires prospective testing
and further examination of normal thyroid
tissue in a cancer population. Sunitinib-
induced hypothyroidism does not appear to
be specific to patients with renal cell carci-
noma because prior reports (11,12) in
patients with gastrointestinal stromal tumor
have also noted a substantial number of
patients with hypothyroidism.

Anticancer treatment in metastatic renal
cell carcinoma has previously been associ-
ated with thyroid dysfunction (13-15).
Development of thyroid autoantibodies has
been associated with improved outcome in
patients with metastatic renal cell carcinoma
receiving immunotherapy, such as therapy
with interleukin 2 or interferon o (13,14).
Although the mechanism of this potentially
enhanced response remains unclear, it may
involve a treatment-induced alteration of
immune responsiveness and self-tolerance.
The association of hypothyroidism without
autoantibodies and improved clinical out-
come in patients with metastatic renal cell
carcinoma receiving cytokines has been
observed in some, but not all, studies (15,16).
The objective response rates observed in
patients with thyroid dysfunction in the
present series approximate those observed in
the general experience among sunitinib-
treated patients with metastatic renal cell
carcinoma. Thus, it cannot be determined
from this small series of patients whether
thyroid dysfunction is associated with clini-
cal outcome in patients with metastatic renal
cell carcinoma receiving sunitinib. This
conclusion is tempered by certain study lim-
itations, including the lack of baseline thy-
roid function tests in some patients, the
relatively small number of total patients, and
the high prevalence of biochemical hypo-
thyroidism. Further examination of hypo-
thyroidism, thyroid autoantibodies, and
additional clinical outcome measures, such
as tumor shrinkage and progression-free
survival, are warranted to investigate a pos-
sible association.

jnci.oxfordjournals.org

In conclusion, sunitinib treatment in
metastatic renal cell carcinoma patients can
cause biochemical and clinical hypothy-
roidism. Routine monitoring of thyroid
function tests is warranted, and replace-
ment therapy should be undertaken as clini-
cally indicated.
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