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An update on the systemic treat-
ment of renal cell cancer

V. Kruse, N. Lumen, F. D’'Hondt, S. Rottey

Renal cell carcinoma is a common malignancy affecting men and women sporadically or as
part of an inherited syndrome. Upregulation of VEGF and other growth factors due to ac-
cumulation of HIF in combination with an activation of the mTOR pathway are known to be
important parts of the pathogenesis. These signaling pathways are therapeutic targets of
monoclonal antibodies, small-molecules kinase inhibitors (TKI’s) and mTOR-pathway inhib-
itors and currently constitute the mainstay of metastatic RCC treatment. During the last
decade, treatment options for patients with advanced renal cell carcinoma, a disease resis-
tant to cytotoxic chemotherapy, have improved significantly with increasing survival rates.
Several clinical trials are ongoing and new results are expected in the coming years. In Bel-
gium, three TKI’s, two mTOR-inhibitors and one anti-VEGF monoclonal antibody in combi-
nation with IFN-a are reimbursed for the treatment of advanced renal cell carcinoma. Suni-
tinib can be administered in first line and everolimus from second line on to patients with
low- or intermediate risk disease. Therapy with bevacizumab/IFN-a is an alternative first line
option. Temsirolimus is an option in first line for patients with high risk disease. Sorafenib
has shown positive results in patients pretreated with cytokines. Recently, pazopanib has
become available as a first line treatment for patients with advanced renal cell carcinoma.

(Belg J Med Oncol 2012,6:13-21)

Introduction

Kidney cancer is among the 10 most frequently
occurring cancers in Western societies. About 20-
30% of all patients are diagnosed with metastatic
disease. In addition, another 20% of patients under-
going nephrectomy will relapse and develop meta-
static renal cell cancer (mRCC) during follow-up.'
The estimated age-standardised kidney cancer in-
cidences per 100,000 Europeans are 15.8 for males
and 7.1 for females.?

The causes of renal cell cancer (RCC) are poorly

understood, but specific life style factors such as
cigarette smoking, obesity and hypertension are
important etiological factors. Recent cohort studies
show that moderate alcohol consumption reduces
the risk of developing RCC. RCC is not a typical
occupational disease, but some exposures, such as
to lead, glass fibers and brick dust, are significantly
associated with increased RCC risk. On the other
hand, asbestosis does not seem to be a risk factor.?
Overall, 2-3 % of RCCs are familial. The risk of RCC
for a first-degree relative of a patient with RCC is
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about two-fold increased, suggesting a hereditary
component. The best-known family syndrome for
clear cell RCC is the von Hippel Lindau (VHL) syn-
drome, in which patients can also develop haeman-
gioblastomas of the central nervous system, retinal
angiomas and pheochromocytomas. The VHL gene
is mutated or silenced in up to 75% of sporadic clear
cell RCC, suggesting that genetic abnormalities in-
volved in inherited RCC syndromes may also play a
central role in sporadic RCC. Loss of function of the
VHL gene leads to accumulation of hypoxia induc-
ible factors (HIFs) and subsequent upregulation of
vascular endothelial growth factor (VEGF), platelet
derived growth factor (PDGF), c-Met and other fac-
tors that promote angiogenesis and tumour growth.
Signaling pathways initiated by these effecters,
VEGF and PDGF in particular, are therapeutic tar-
gets of monoclonal antibodies and small-molecules
kinase inhibitors (TKI’s) that currently constitute
the mainstay of metastatic RCC treatment.*” Genet-
ic abnormalities leading to activation of the mTOR
pathway will, among other effects, cause increased
synthesis and accumulation of HIF. A direct link
between HIF/angiogenesis and the mTOR pathway
to renal carcinogenesis is thus created. Because
unregulated angiogenesis is a prominent feature of
RCC, the inhibitions of mTOR are clinically relevant
and may inhibit angiogenesis through a mechanis-
tic approach that differs from that of VEGF recep-
tor-targeted agents (Figure 1).°

Prognostic factors of Renal Cell Car-
cinoma

According to the World Health Organization (WHO)
there are at least three major histological subtypes
of RCC: clear cell (cRCC, 80-90%), papillary (pRCC,
10-15%) and chromophobe (chRCC, 4-5%).” Cancer-
specific survival rates at 5 years for patients with
clear cell, papillary, and chromophobe RCC are
68.9%, 87.4%, and 86.7% respectively. Patients with
clear cell RCC generally have a poorer prognosis
compared to patients with papillary and chromo-
phobe RCC (p <0.001).® Prognostic factors can be
classified into: anatomical, histological, clinical and
molecular. The anatomical factors are gathered in the
TNM classification which is clinically and scientifi-
cally recommended to use. The histological factors
include, among others, the Fuhrman nuclear grade
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and the RCC subtype. Clinical factors include pa-
tients performance status, localised symptoms, ca-
chexia, anaemia end platelet counts. To date, several
molecular markers have been investigated, including
VEGEF, HIF, Ki67 proliferation index, p53 and PTEN,
but none of them has been shown to improve the pre-
dictive accuracy of current prognostic systems and
their use is not recommended in routine practise.’
A prognostic scoring system, combining different
independent prognostic factors, has been proposed
by the Memorial Sloan Kettering Cancer Centre, also
called the MSKCC risk score or the Motzer Criteria.
The MSKCC risk score assigns patients to favourable,
intermediate and poor risk categories, based on per-
formance status, time from diagnosis to treatment,
serum haemoglobin levels, calcium levels and serum
LDH. This score can help to guide the systemic treat-
ment although the score dates from and was validated
in the era of immunotherapy."

Treatment of Renal Cell Carcinoma
Localised disease

Surgery

Surgical therapy is the only curative therapeutic ap-
proach for the treatment of local RCC. According
to the guidelines from the European Association
of Urology T1 tumours (tumours <7 c¢m in greatest
dimension, limited to the kidney) nephron-sparing
surgery should be performed whenever possible.
Extended lymphadenectomy does not improve
survival and can be restricted to staging purposes.
Laparoscopic, whenever possible, or open radical
nephrectomy is recommended from T2 renal cell
cancer on (>7 c¢cm in greatest dimension, limited to
the kidney). Tumour nephrectomy is curative only if
surgery can excise all tumour deposits. For patients
with metastatic disease, tumour nephrectomy is
palliative but can control disease.’

In patients with locally advanced renal cell carci-
noma (venous tumour thrombi, extracapsular ex-
tension, adjacent organ involvement, nodal disease)
currently the only curative treatment is aggressive
surgical resection.'

Metastatic Disease
Surgery
Primary tumour removal is currently part of the
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standard of care in mRCC, although recent studies
suggest a limited role in poor-risk patients. For most

patients with metastatic disease, tumour nephrec-
tomy is palliative, and complementary systemic
treatments are necessary.

Complete removal of metastatic laesions contributes
to improvement of clinical prognosis. Therefore,
surgical resection of metastases should be consid-
ered as a valuable therapeutic option, particularly
in cases of delay between RCC diagnosis and oc-
currence of metastasis >1 year, young age, or fa-
vourable prognostic features, and when a complete
resection is expected.'?

Immunotherapy

For many years, the mainstay of treatment of meta-
static renal cell cancer was immunotherapy with ei-
ther IFN-a or interleukin-2. These treatments had
modest overall response rates (ORRs) from 10%-20%
with durable complete responses in only 6% of pa-
tients and a high incidence of toxic effects.’® Side-ef-
fects of cytokine therapy included fatigue, peripheral
neuropathy, mood disruption and endocrine dys-
function. The health-related quality of life was sig-
nificantly lower in immunotherapy-treated mRCC."
Given the serious side-effects in combination with a
small, but realistic chance of a long lasting complete
response (CR), only selected patients (low risk dis-
ease, only lung metastases) should be considered for
immunotherapy.

Bevacizumab and INF-a.

Bevacizumab is an intravenous (IV) administered
anti-VEGF monoclonal antibody given in combina-
tion with SQ injected IFN-a as first line therapy.
Two clinical trials; AVOREN, comparing beva-
cizumab plus IFN-a to placebo plus IFN-a, and
CALBG 90206, comparing bevacizumab plus
IFN-a to IFN-a, showed that median progression-
free survival (PFS) was significantly longer with
bevacizumab plus IFN-a (AVOREN: 10.2 months
versus 5.4 months respectively; p =0,0001; CAL-
BG 90206: 8.5 months versus 5.2 months re-
spectively p <0,000D). In the AVOREN trial, the
ORRs were 31% with bevacizumab plus IFN-a and
13% with placebo plus IFN-a (p =0.0001); in the
CALBG 90206 trials, the ORRs were 25.5% with
bevacizumab plus IFN-a and 13.1% with IFN-a
(p <0,000D). In both trials, bevacizumab showed
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Figure 1. Current development of mTOR inhibitors as antican-

cer agents.!

a tendency towards a longer overall survival (OS)
time, but the differences were not statistically sig-
nificant. However, in both phase III studies, the
overall toxicity was greater in patients receiving
combination therapy. Toxicities included grade 3
hypertension, anorexia, fatigue and proteinuria."*!’
Toxicities were significantly greater with bevaci-
zumab plus interferon than with interferon alone.
The overall incidence of grade 3 or 4 cardiac isch-
aemia/infarction, left ventricular dysfunction and
gastrointestinal perforation were less than 1%. Due
to the risk of hypertension (11% in the bevacizum-
ab/IFN group versus 0% in the IFN group) and
proteinuria (15% in the bevacizumab/IFN group
versus 0% in the IFN group) routine blood pressure
monitoring every 2-3 weeks and urine analysis to
quantify urine protein are recommended.*®

TKT’s

Sunitinib has emerged as the current standard of
care for first or second line therapy for patients with
good or intermediate risk RCC. Sunitinib is an oral
inhibitor of receptor tyrosine kinases (TKI), c-kit
and Flt-3. The full approval of sunitinib was based
on a phase III study that compared single agent
sunitinib to IFN-a in 750 previously untreated pa-
tients with mRCC. Patients received oral sunitinib,
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Figure 2a. Treatment regimens in first and second line. '

50 mg, once daily in 6-weeks cycles (4 weeks of
treatment and 2 weeks of no treatment; n =350)
or SQ IFN-a three times a week (dose escalating
from 3-6 MU per dose; n =350). The median PFS
interval was significantly longer with sunitinib
than with IFN-a (11 months versus 5 months, p
<0,001) and this result was unaffected by patients’
age, sex or MSKCC risk score. In the final analysis
ORRs were 47% and 12% respectively (p <0.00D).
Results of the final analysis showed a marginally
greater median OS time with sunitinib than with
[FN-o. (26.4 months versus 21.8 months, respec-
tively, p =0.051). An exploratory analysis, account-
ing for confounding effects and cross-over, showed
that OS time was significantly longer with sunitinib
than with IFN-a (26.4 months versus 20 months
respectively; p =0.036). In addition, quality of life
(QOL) with sunitinib was superior to that with
IFN-a; scores indicated clinically meaningful dif-
ferences in kidney cancerrelated symptoms and
overall QOL (p <0,001). The most frequent ad-
verse events included hypertension (12%), fatigue
(11%), diarrhoea (9%) and hand-foot skin reaction
(99%).1*2° Recent data have shown that cardiotoxic-
ity is a greater problem associated with sunitinib
than was first expected. Left ventricular dysfunc-
tion is the main cardiac side effect of sunitinib and
might be a result of cardiomyocyte toxicity exacer-
bated by hypertension.?! Therefore, blood pressure
and cardiac function have to be closely monitored
during treatment with sunitinib for patients with a
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history of cardiac disease. For patients without risk
factors, a baseline evaluation of the ejection fraction
should be considered.

Sorafenib is an oral multikinase inhibitor that inhib-
its signalling by Raf serine/threonine kinase, VEGF
receptors (VEGFRs) and platelet-derived growth
factor receptors (PDGFRs). Nine hundred and three
patients who failed one prior systemic therapy,
with favourable or intermediate risk factors were
randomised to receive oral sorafenib (400mg twice
daily; n =451) or placebo (n =453). The PFS time
was significantly longer with sorafenib than with
placebo (5.5 months versus 2.8 months respective-
ly, p>0,0001), regardless of age, MSKCC risk score,
prior cytokine therapy, the presence of metastases
at baseline, and time since diagnosis. Based on
these results, patients assigned to receive placebo
were allowed to cross-over to the other study arm
to receive sorafenib in May 2005. The final analysis
of OS did not reach statistical significance, with a
median OS time of 17.8 months with sorafenib and
15.2 months with placebo. A preplanned second-
ary analysis, accounting for confounding effects of
cross-over, showed that OS time was significantly
longer with sorafenib than with placebo (17.8
months versus 14.3 months, p =0.0287). The most
common adverse events during treatment with
sorafenib were fatigue, diarrhoea, anorexia, nau-
sea, mucositis and palmoplantar erytrhodysethesia
(PPE)‘ZZ’B

Pazopanib is an oral multikinase angiogenesis inhib-
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Figure 2b. Treatment regimens in first and second line.™

itor that inhibits signalling by VEGFRs, PDGFRs
and c-Kit. It was approved by the Food and Drug
Administration (FDA) in 20009 for the first line treat-
ment of patients with advanced/metastatic RCC.
In a randomised, double-blind, placebo-controlled
phase III trial, 453 patients were enrolled; 233 were
treatment naive (54%) and 202 were cytokine pre-
treated (46%). PFS was significantly longer with pa-
zopanib compared to placebo in the overall study
population (PFS 9.2 months versus 4.2 months
respectively, p <0,0001), in the cytokine pre-treat-
ed (74 months versus 4.2 months respectively; p
<0,0001) and in the treatment-naive (11.1 months
versus 2.8 months respectively; p <0,0001). The
objective response rate was 30% with pazopanib
compared to 3% with placebo (p <0.0001). The
median duration of response was longer than a
year. The most common adverse events were diar-
rhoea, hypertension, hair colour changes, nausea,
anorexia and vomiting. There was no evidence of
clinically important differences in quality of life for
pazopanib versus placebo.**

mTOR pathway inhibition

Temsirolimus, an inhibitor of mammalian target of
rapamycin (mTOR) has demonstrated prolonged
survival and PFS compared to IFN-a in patients
with advanced RCC and poor prognostic features.
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Patients with advanced disease, no prior systemic
therapy, and three or more of six poor-risk factors
according to the modified Motzer criteria, referring
to the classical five Motzer Criteria (performance
status, time from diagnosis to treatment, serum
haemoglobin levels, calcium levels and serum
LDH) and the criterion more than one metastatic
site, were randomly assigned to receive IFN up to
18 MU thrice weekly, temsirolimus 25 mg weekly
IV or temsirolimus 15 mg weekly plus interferon SC
6 MU thrice weekly. The median PFS intervals were
3.8 months with temsirolimus alone, 1.9 months
with IFN-a alone and 3.7 months with the com-
bination. The ORRs were 8.6% with temsirolimus
alone, 4.8% with IFN- a alone and 8.1% with the
combination. The median OS time was significant-
ly longer with temsirolimus alone than with IFN-a
alone (10.9 months versus 7.3 months respectively;
p =0,008). Combination therapy with temsiroli-
mus and IFN-a did not lead to significantly lon-
ger median OS. The most common temsirolimus-
related grade 3-4 adverse events are anaemia (13%),
hyperglycaemia (9%) and asthaenia (8%). Grade 3-4
hypercholesterolaemia (1%), hypertriglyceridaemia
(3%) and hypophosphataemia (4%) were also ob-
served.”?® A few lethal cases of pneumonitis/inter-
stitial lung disease have been reported in phase I
and 11 trials. Therefore, patients developing respira-



tory symptoms during a treatment course with tem-
sirolimus have to be monitored with chest X-ray, CT
scan and lung function, and the treatment has to
be stopped immediately when deterioration of the
clinical symptoms occurs.?’

The RECORD-1 trial investigated the use of the sin-
gle agent everolimus versus placebo among patients
with advanced RCC progressing after treatment
failure with sunitinib and/or sorafenib. Next to
this major inclusion criterion, prior treatment with
other anti-cancer agents (e.g. chemotherapy, immu-
notherapy, bevacizumab) was allowed. Everolimus
treatment resulted in a significantly longer medi-
an PFS interval (4.9 months versus 1.9 months, p
<0.0001). There was no difference based on prior
therapy or MSKCC risk score, and clinical benefit
maintained across all subgroups. Everolimus had a
positive effect on patient survival despite cross-over
design. When cross-over patients were censored
from the analysis, the estimated median survival
time of the everolimus-treated patients was 14.8
months compared to 10.0 months for the patients
treated with placebo. The safety profile of everoli-
mus was good. The most common adverse events of
any grade included stomatitis (40%), rash (25%) and
fatigue (20%). A few cases of grade 3 severity pneu-
monitis have also been described in the literature.”
Given the risk of hyperglycaemia, hyperlipidaemia
and a raise in serum creatinine, blood results have
to be followed during a treatment course.

Sequencing and combination
mens
Two different concepts of combination targeted

regi-

therapy for RCC have been presented. Horizon-
tal blockade is where numerous target molecules
downstream from HIF-o are individually or joint-
ly inhibited. In Vertical blockade the same path-
way is targeted at two or more different levels by
two or more different agents. By combining dif-
ferent treatments, resistance would be reduced.
Several phase I/11 trials have investigated combina-
tion therapy with TKI's and other targeted agents.
The combination of sunitinib with bevacizumab
was poorly tolerated in full doses and this combina-
tion is not recommended for use in clinical prac-
tice.?® Also, the combination of temsirolimus with
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sunitinib, investigated in a phase I trial, was ter-
minated because of dose-limiting toxicity observed
at low starting doses of both agents.” The combi-
nation of sorafenib and bevacizumab also resulted
in an unexpected level of toxicity at lower doses.*
Interestingly, the combination therapy with full
doses of IV temsirolimus and bevacizumab was ac-
tive and well-tolerated, and further trials are ongo-
ing, investigating the comparison of this regimen to
bevacizumab plus IFN. Combination therapy with
everolimus and the VEGFR TKI's showed promis-
ing results in initial studies. The combination of
sorafenib plus everolimus was safe and feasible in a
phase I trial of patients with advanced RCC. Also,
the combination of everolimus with bevacizumab
was well-tolerated.” Several trials investigating the
different regimens are ongoing and currently re-
cruiting new patients.** Sequential therapy can be
beneficial, ensuring that optimal drug levels are
achieved without the additional toxicity that often
occurs with combination approaches. Sunitinib
and sorafenib have shown activity among patients
refractory to bevacizumab.?”>* Recently, pazopanib
has also demonstrated a significant improvement in
PFS and tumour response compared to placebo in
cytokine-pretreated patients.”> The sequential use
of two TKI's has been investigated as well. Some
preliminary trials suggest that OS may be longer
in patients treated with sorafenib followed by suni-
tinib, rather than the reverse sequence. These stud-
ies suggest that sequential TKI therapy improves
response without cross resistance.” Numerous on-
going trials address these topics (Figure 2a and 2b).

Neoadjuvant and adjuvant therapy
Neoadjuvant Treatment

Several studies have been performed to evaluate the
neo-adjuvant treatment approach to patients with re-
nal cell tumours. Small prospective trials and retro-
spective studies of different VEGF pathway target-
ed agents with widely varied durations of therapy
prior to surgery demonstrated that the neoadjuvant
approach was feasible.’**" Further investigation is
necessary to determine the patient groups most
likely to benefit from neoadjuvant treatment, and
whether risk for disease recurrence can be reduced
by adding neoadjuvant systemic treatment. In ad-
dition, the optimal duration of treatment prior to
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Key messages for clinical practice

About 20-30 % of all patients with kidney cancer are diagnosed with metastatic
disease.

Surgery is the only curative therapeutic approach for treatment of localised RCC.

No clear benefit of neoadjuvant or adjuvant treatment has been identified to date.
Several trials are ongoing.

In Belgium, three TKI’s, two mTOR-inhibitors and one anti-VEGF monoclonal anti-
body are reimbursed for the treatment of advanced renal cell carcinoma:

e Sunitinib or pazopanib can be administered in first line.

e Bevacizumab/IFN-a is an alternative first line option.

e Temsirolimus can be used in first line for patients with high risk disease.

e Sorafenib has shown positive results in patients pre-treated with cytokines.

e Everolimus is reimbursed from second line onwards.

¢ Immunotherapy, a treatment with important side-effects, provides a small,

but realistic chance of a long-lasting complete response.

surgery has to be defined. Several trials are address-  timing of nephrectomy (sunitinib prior to nephrec-
ing this topic. tomy followed by re-administration of sunitinib ver-

sus nephrectomy followed by sunitinib).*

Adjuvant Treatment

Many adjuvant trials have been performed to estab-
lish a reduction in risk of recurrence among patients New Drugs
undergoing surgical resection for locally advanced —Axitinib, a small molecule indazole derivative, is an

renal cancer. However, no clear benefit has been oral, potent multitargeted tyrosine kinase receptor

identified to date. Several trials with vaccine ther- inhibitor, which selectively inhibits vascular endo-

apy, immunotherapy, cytotoxic chemotherapy and thelial growth factor receptors (VEGFR)-1, -2, and

hormone therapy failed to show an overall survival -3 at subnanomolar concentrations, in vitro. The
benefit.*® Given the positive results of using targeted ~ Phase III AXIS 103 study showed that Axitinib sig-
agents in the metastatic setting, trials have been de- nificantly extended PFS in patients with previously

signed to test these agents in the adjuvant setting.  treated advanced RCC in comparison to sorafenib
The S-TRAC study evaluates sunitinib compared to  (Nexavar®). Axitinib demonstrated a generally man-
placebo as adjuvant therapy following nephrectomy ageable safety profile. Common adverse events with

in high risk patients. The ASSURE trial investigates  axitinib versus sorafenib were hypertension (40%

sorafenib, sunitinib and placebo as adjuvant thera-  versus 29%, all grades), fatigue (39% versus 32%),

py in patients with intermediate or very high risk dysphonia (31% versus 14%), and hypothyroidism

disease after radical or partial nephrectomy. The (19% versus 8%). More frequent adverse events with

SORCE trial investigates high or intermediate risk sorafenib were hand-foot syndrome (27% versus

patients with completely resected clear cell RCC, 51%), rash (13% versus 32%), alopecia (4% versus

randomised to receive one or three years of sorafenib ~ 32%), and anaemia (4% versus 12%). A randomised

at standard dose or placebo. The PROTECT study phase III clinical trial is ongoing to determine the

compares pazopanib to placebo in the adjuvant set- efficacy of axitinib in patients with mRCC in the
ting. The SURTIME trial investigates the optimal first line setting. These results will help to deter-
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mine the place of axitinib in the mRCC treatment
algorithm.*

In addition, regorafenib and tivozanib (amongst
others) are investigated in RCC.

The Belgian Situation

Based on the clinical trials mentioned above, there
is evidence that the targeted agents are well tolerated
and that the treatment can be started at diagnosis of
metastatic disease in order to achieve the expected
survival benefit for patients with an advanced RCC.
However, the best moment to start systemic therapy
has to be decided individually, depending on disease
burden, localisation of metastases, age of the pa-
tient, co-morbidity, personal expectations etcetera.
In Belgium sunitinib, pazopanib, the combination
bevacizumab with IFN-a and temsirolimus can
be used as first line treatment for patients with ad-
vanced RCC. More specifically, temsirolimus is a
possible first line treatment for patients with high
risk disease according to the modified Motzer crite-
ria explained above.

The combination bevacizumab with IFN-o is
limited in Belgium to patients presented with at
least one adverse event grade III or IV during the
first 4 weeks of sunitinib administration. Suni-
tinib, pazopanib and sorafenib remain a useful
option for patients pre-treated with interleukins.
Everolimus can be prescribed from second
line onwards for patients with an advanced
cRCC pre-treated with VEGF-targeted therapy.
After the use of an mTOR-inhibitor (e.g. temsiroli-
mus in first line) there is no standard treatment and
patients should be referred to clinical trials when-
ever possible.
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