Sunitinib
Sunitinib (marketed as Sutent by Pﬁzer, and previously
known as SU11248) is an oral, small-molecule, multitargeted receptor tyrosine kinase (RTK) inhibitor that
was approved by the FDA for the treatment of renal cell
carcinoma (RCC) and imatinib-resistant gastrointestinal
stromal tumor (GIST) on January 26, 2006. Sunitinib
was the ﬁrst cancer drug simultaneously approved for two
diﬀerent indications.[1]

cer agent proven eﬀective for metastatic GIST and represented a major development in the treatment of this rare
but challenging disease. However, approximately 20%
of patients do not respond to imatinib (early or primary
resistance), and among those who do respond initially,
50% develop secondary imatinib resistance and disease
progression within two years. Prior to sunitinib, patients
had no therapeutic option once they became resistant to
imatinib.[7]

Sunitinib oﬀers patients with imatinib-resistant GIST a
new treatment option to stop further disease progression
and, in some cases, even reverse it. This was shown in a
Sunitinib inhibits cellular signaling by targeting multiple large, Phase III clinical trial in which patients who failed
imatinib therapy (due to primary resistance, secondary
receptor tyrosine kinases (RTKs).
resistance, or intolerance) were treated in a randomized
These include all receptors for platelet-derived growth
and blinded fashion with either sunitinib or placebo.[7]
factor (PDGF-Rs) and vascular endothelial growth factor receptors (VEGFRs), which play a role in both tumor The study was unblinded early, at the very ﬁrst interim
angiogenesis and tumor cell proliferation. The simulta- analysis, due to the clearly emerging beneﬁt of sunitinib.
neous inhibition of these targets therefore reduces tumor At that time, patients receiving placebo were oﬀered to
vascularization and triggers cancer cell apoptosis and thus switch over to sunitinib. In the primary endpoint of this
study, median time to tumor progression (TTP) was more
results in tumor shrinkage.
than four-fold longer with sunitinib (27 weeks) compared
Sunitinib also inhibits CD117 (c-KIT),[2] the receptor tywith placebo (six weeks, P<.0001). These are based on
rosine kinase that (when improperly activated by mutathe assessments of an independent radiology lab assesstion) drives the majority of gastrointestinal stromal cell
ment. The beneﬁt of sunitinib remained statistically sigtumors.[3] It has been recommended as a second-line
niﬁcant when stratiﬁed for a multitude of prespeciﬁed
therapy for patients whose tumors develop mutations in
baseline factors.[7]
c-KIT that make them resistant to imatinib, or who the
Among the secondary endpoints, the diﬀerence in
cannot tolerate the drug.[4][5]
progression-free survival (PFS) was similar to that in TTP
In addition, sunitinib binds other receptors.[6] These in(24 weeks vs six weeks, P<.0001). Seven percent of
clude:
sunitinib patients had signiﬁcant tumor shrinkage (objective response) compared with 0% of placebo patients
• RET
(P=.006). Another 58% of sunitinib patients had disease
stabilization vs. 48% of patients receiving placebo. The
• CD114
median time to response with sunitinib was 10.4 weeks.[7]
• CD135
Sunitinib reduced the relative risk of disease progression
or death by 67%, and the risk of death alone by 51%.
The fact that sunitinib targets many diﬀerent receptors, The diﬀerence in survival beneﬁt may be diluted because
leads to many of its side eﬀects such as the classic hand- placebo patients crossed over to sunitinib upon disease
foot syndrome, stomatitis, and other dermatologic toxic- progression, and most of these patients subsequently reities.
sponded to sunitinib.[7]

1

Mechanism of action

Sunitinib was relatively well tolerated. About 83% of
sunitinib patients experienced a treatment-related ad2 Indications
verse event of any severity, as did 59% of patients who
received placebo. Serious adverse events were reported
2.1 Gastrointestinal stromal tumor
in 20% of sunitinib patients and 5% of placebo patients.
Adverse events were generally moderate and easily manLike RCC, GIST does not generally respond to standard aged by dose reduction, dose interruption, or other treatchemotherapy or radiation. Imatinib was the ﬁrst can1
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INDICATIONS

ment. Nine percent of sunitinib patients and 8% of Sunitinib treatment trended towards a slightly longer
placebo patients discontinued therapy due to an adverse overall survival, although this was not statistically signifevent.[7]
icant.
Fatigue is the adverse event most commonly associated
with sunitinib therapy. In this study, 34% of sunitinib patients reported any grade of fatigue, compared with 22%
for placebo. The incidence of grade 3 (severe) fatigue
was similar between the two groups, and no grade 4 fatigue was reported.[7]

2.2

Meningioma

Sunitinib is being studied for treatment of meningioma
which is associated with neuroﬁbromatosis.[8]

2.3

Pancreatic neuroendocrine tumors

• Median overall survivability was 26 months with
sunitinib vs 22 months for IFNα regardless of stratiﬁcation (P-value ranges from .051 to .0132, depending on statistical analysis).
• The ﬁrst analysis includes 25 patients initially randomized to IFNα who crossed over to sunitinib therapy, which may have confounded the results; in an
exploratory analysis that excluded these patients, the
diﬀerence becomes more robust: 26 vs 20 months,
P=.0081.
• Patients in the study were allowed to receive other
therapies once they had progressed on their study
treatment. For a “pure” analysis of the diﬀerence
between the two agents, an analysis was done using only patients who did not receive any post-study
treatment. This analysis demonstrated the greatest
advantage for sunitinib: 28 months vs 14 months
for IFNα, P=.0033. The number of patients in this
analysis was small and this does not reﬂect actual
clinical practice and is therefore not meaningful.

In November 2010, Sutent gained approval from the European Commission for the treatment of 'unresectable or
metastatic, well-diﬀerentiated pancreatic neuroendocrine
tumors with disease progression in adults’.[9] In May
2011, the USFDA approved Sunitininb for treating patients with 'progressive neuroendocrine cancerous tumors located in the pancreas that cannot be removed by
surgery or that have spread to other parts of the body Hypertension (HTN) was found to be a biomarker of
(metastatic)'.[10]
eﬃcacy in patients with metastatic renal cell carcinoma treated with sunitinib.[14] Patients with mRCC
and sunitinib-induced hypertension had better outcomes
2.4 Renal cell carcinoma
than those without treatment-induced HTN (objective response rate: 54.8% vs 8.7%; median PFS: 12.5 months,
Sunitinib is approved for treatment of metastatic 95% conﬁdence interval [CI] = 10.9 to 13.7 vs 2.5
RCC. Other therapeutic options in this setting are months, 95% CI = 2.3 to 3.8 months; and OS: 30.9
pazopanib (Votrient), sorafenib (Nexavar), temsirolimus months, 95% CI = 27.9 to 33.7 vs 7.2 months, 95% CI =
(Torisel), interleukin-2 (Proleukin), everolimus (Aﬁni- 5.6 to 10.7 months; P < .001 for all).
tor), bevacizumab (Avastin), and aldesleukin.
RCC is generally resistant to chemotherapy or radiation.
Prior to RTKs, metastatic disease could only be treated 2.5 Other solid tumors
with the cytokines interferon alpha (IFNα) or interleukin2. However, these agents demonstrated low rates of eﬃ- The eﬃcacy of sunitinib is currently being evaluated in a
broad range of solid tumors, including breast, lung, thycacy (5%−20%).
roid and colorectal cancers. Early studies have shown
In a phase 3 study, median progression-free survival was single-agent eﬃcacy in a number of diﬀerent areas.
signiﬁcantly longer in the sunitinib group (11 months) Sunitinib blocks the tyrosine kinase activities of KIT,
than in the IFNα group (ﬁve months), a hazard ratio of PDGFR, VEGFR2 and other tyrosine kinases involved
0.42.[6][11] In the secondary endpoints, 28% had signiﬁ- in the development of tumours.
cant tumor shrinkage with sunitinib compared to 5% with
IFNα. Patients receiving sunitinib had a better quality of
• A Phase II study in previously treated patients with
life than IFNα.
metastatic breast cancer found sunitinib “has signifAt ASCO 2008, Dr Robert Figlin presented updated data
icant single agent activity”.[15]
from the ﬁnal study analysis, including overall survival.
• A Phase II study of refractory non-small-cell lung
The primary endpoint of median progression-free surcancer found “Sunitinib has provocative single-agent
vival (PFS) remained superior with sunitinib: 11 months
activity in previously treated pts with recurrent and
versus 5 months for IFNα, P<.000001. Objective readvanced NSCLC, with the level of activity similar
sponse rate also remained superior: 39-47% for sunitinib
to currently approved agents.” [16]
versus 8-12% with IFNα, P<.000001.[12][13]
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• In a Phase II study of patients with nonresectable
neuroendocrine tumors, 91% of patients responded
to sunitinib (9% partial response + 82% stable
disease).[17]

2.6

Leukemia

Sunitinib was used to treat the leukemia of a Washington
University in St. Louis leukemia researcher who developed the disease himself. His team used genetic sequencing and noticed that the FLT3 gene was hyperactive in his
leukemia cells and used sunitinib as a treatment.[18]

2.7

Unsuccessful trials

Between April 2009 and May 2011 Pﬁzer has reported
unsuccessful late-stage trials in breast cancer, metastatic
colorectal cancer, advanced non-small-cell lung cancer,
and castration-resistant prostate cancer.[19]
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History

The drug was discovered at SUGEN, a biotechnology
company which pioneered protein kinase inhibitors. It
was the third in a series of compounds including SU5416
and SU6668. The concept was of an ATP mimic that
would compete with ATP for binding to the catalytic
site of receptor tyrosine kinases. This concept led to
the invention of many small-molecule tyrosine kinase inhibitors, including Gleevec, Sutent, Tarceva and many
others.
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Side eﬀects

lipase, amylase, neutrophils, lymphocytes, and platelets.
Hypothyroidism and reversible erythrocytosis have also
been associated with sunitinib.[6][21]
Most adverse events can be managed through supportive
care, dose interruption, or dose reduction.[7][11] A recent
study done at MD Anderson Cancer Center compared the
outcomes of metastatic renal cell cancer patients who received sunitinib on the standard schedule (50 mg/4 weeks
on 2 weeks oﬀ) with those who received sunitinib with
more frequent and short drug holidays (alternative schedule). It was seen that the overall survival, progression
free survival and drug adherence were signiﬁcantly higher
in the patients who received Sunitinib on the alternative
schedule. Patients also had a better tolerance and lower
severity of adverse events which frequently lead to discontinuation of treatment of metastatic renal cell cancer
patients.[22]

5 Interactions
Epigallocatechin-3-gallate, a major constituent of green
tea, may reduce the bioavailability of sunitinib when they
are taken together.[23]

6 Costs
Sunitinib is marketed by Pﬁzer as Sutent, and is subject
to patents and market exclusivity as a new chemical entity until February 15, 2021.[24][25] Sutent has been cited
in ﬁnancial news as a potential revenue source to replace
royalties lost from Lipitor following the expiration of the
latter drug’s patent expiration in November 2011.[26][27]
Sutent is one of the most expensive drugs widely marketed. Doctors and editorials have criticized the high cost
for a drug that does not cure cancer, but only prolongs life.

The Sunitinib Malate Market for pancreatic cancer is
Sunitinib adverse events are considered somewhat manprojected to reach USD 76.7 million by 2021, at a
ageable and the incidence of serious adverse events
CAGR of 13.9% from 2016 to 2021. The growing inlow.[7][11]
cidence of pancreatic cancer (especially pNET) and inThe most common adverse events associated with suni- creasing adoption of sunitinib malate in patients with untinib therapy are fatigue, diarrhea, nausea, anorexia, hy- respectable, locally advanced, or metastatic pNET are the
pertension, a yellow skin discoloration, hand-foot skin major factors driving the sunitinib malate market for panreaction, and stomatitis.[20] In the placebo-controlled creatic cancer in G7 Countries.
Phase III GIST study, adverse events which occurred
more often with sunitinib than placebo included diarrhea,
anorexia, skin discoloration, mucositis/stomatitis, asthe- 6.1 U.S.
nia, altered taste, and constipation.[6][7]
In the U.S.,the insurance companies have refused to pay
Dose reductions were required in 50% of the patients for all or part of the costs of Sutent. Because it is an
studied in RCC in order to manage the signiﬁcant tox- oral therapy, the copay associated with this therapy can be
icities of this agent.
very substantial. If a patient’s secondary insurance does
Serious (grade 3 or 4) adverse events occur in ≤10% of not cover this, the cost burden to the patient can be expatients and include hypertension, fatigue, asthenia, di- treme. Particularly challenging is the "donut hole" for
arrhea, and chemotherapy-induced acral erythema. Lab Medicare part D coverage. Patients have to spend thouabnormalities associated with sunitinib therapy include sands of dollars out-of-pocket to get through the donut
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hole. If this is done at the end of a calendar year, it has to
be paid again at the beginning of the next calendar year,
which may be burdensome ﬁnancially.

6.2

UK

REFERENCES

[9] “Pﬁzer Scores New Approval for Sutent in Europe”. 2
Dec 2010.
[10] FDA approves Sutent for rare type of pancreatic cancer
[11] Motzer RJ, et al. (2007). “Sunitinib versus interferon
alfa in metastatic renal-cell carcinoma”. N Engl J Med.
356 (2): 115–124. doi:10.1056/NEJMoa065044. PMID
17215529.

In the UK, NICE refused (late 2008) to recommend
sunitinib for late-stage renal cancer (kidney cancer) due
to the high cost per QALY, estimated by NICE at [12] Figlin RA, et al. “Overall survival with sunitinib
£72,000/QALY and by Pﬁzer at £29,000/QALY.[28][29]
versus interferon alfa (IFN-α) as ﬁrst-line treatment
This was overturned in February 2009 after pricing
of metastatic renal cell carcinoma (mRCC). Abstract
no. 5024.”. Presented at ASCO 2008. Available at:
changes and public responses.[30]

6.3

AU

http://www.asco.org/ASCO/Abstracts+%26+Virtual+
Meeting/Abstracts?&vmview=abst_detail_view&
confID=55&abstractID=32895.

Sunitinib is available in Australia and is subsidised by the [13] “Overall survival and updated results for sunitinib compared with interferon alfa in patients with metastatic rePharmaceutical Beneﬁts Scheme for Stage IV Renal Cell
nal cell carcinoma”. J. Clin. Oncol. 27 (22): 3584–90.
Carcinoma (RCC). The cost to the patient who meets
August 2009. doi:10.1200/JCO.2008.20.1293. PMID
the clinical criteria of Stage IV RCC is AUD $35.40
19487381.
for 28 capsules, regardless of dose. Manufacturer pricing for Sunitinib ranges from AUD $1,834.30 to AUD [14] Hypertension as a biomarker of eﬃcacy in patients with
metastatic renal cell carcinoma treated with sunitinib. |
$6897.54, depending on dose (12.5 mg to 50 mg).[31]
CureHunter
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External links
• Sutent.com — Manufacturer’s site
• The Life Raft Group-The Life Raft Group (LRG)
is an organization that provides support, information and assistance to patients and families with a
rare cancer called Gastrointestinal Stromal Tumor
(GIST).
• GIST Support International — An international organization for the support of GIST patients, families, and friends. Includes detailed information from
some of the foremost experts on GIST, links to research, treatment options, and GIST registry.

• Cancer Management Handbook: Principles of Oncologic Pharmacotherapy
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