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Abstract

Background: Sarcomatoid renal cell cancer (RCC) is a
distinct histological variant of  RCC that is associated
with rapid progression and a poor prognosis. the op-
timal treatment for patients with sarcomatoid RCC re-
mains to be defined. Gemcitabine plus doxorubicine
(GD) has shown some efficacy, however durability of
response is limited. we carried out a prospective,
open-label study to investigate the efficacy and safety
of  sorafenib in patients after GD failure in sarcoma-
toid RCC.
Methods: fifteen patients with pure sarcomatoid RCC
and objective progressive disease were treated with
GD (gemcitabine 1500mg/m2, doxorubicine 50
mg/m2 administered by weekly intravenous infusion)
until progression of  disease. Subsequently 9 patients
were switched to sorafenib (400 mg twice daily). tu-
mor response was measured by physical examination
and computerized tomography scans and evaluated ac-
cording to Response Evaluation Criteria in Solid tu-
mors criteria.
Results: Median time to progression (ttP) under GD
was 6.6 months (range 0.8 – 8 months). During GD
treatment there were no remissions and 6 patients died
from progressive disease. Median ttP for the 9 pa-
tients switched to sorafenib was 10.9 months (range
0.6 – 25.5 months). During sorafenib therapy one pa-
tient had a partial remission lasting for 3 months and 4
patients experienced stable disease with a duration of
3 to 9 months. four patients immediately progressed
on sorafenib treatment but had a slower dynamic of
tumor progression than under GD. Dosing in both
treatment phases was generally well tolerated with
manageable toxicities and no requirement for dose re-
duction.
Conclusions: Chemotherapy with GD was ineffective
in our patients with pure sarcomatoid RCC. Subse-
quent anti-angiogenic treatment using the multi-tyro-
sine kinase inhibitor sorafenib resulted in additional
progression-free survival in 5 of  9 patients. further
evaluation of  targeted anti-angiogenic agents for the
treatment of  sarcomatoid RCC is warranted. 
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baCKGRounD

Sarcomatoid renal cell carcinoma (RCC) is a distinct
histological variant of  RCC observed in around 0.7%
to 13.2% of  renal parenchymal carcinomas [1-4]. this
form of  the disease is associated with rapid progres-
sion and a very poor prognosis and there is currently
no uniform consensus regarding the treatment of  pa-
tients with metastatic sarcomatoid RCC [5]. because
most histological subtypes of  RCC are considered to
be highly resistant to cytotoxic chemotherapy [6-8],
systemic therapy of  RCC has, until recently, been based
mainly on immunotherapy with interferon (Ifn) and
or interlekin-2 (Il-2). However, response rates are con-
sistently low and of  limited durability [9]. with sarco-
matoid RCC, the very fast and aggressive growth of
the tumor provides more of  a rationale for the use of
chemotherapy in patients with this sub-type of  the dis-
ease. Several approaches to the treatment of  sarcoma-
toid RCC with chemotherapeutic agents have been in-
vestigated with varying degrees of  success. Regimes
based on the combination of  gemcitabine, docetaxel
and carboplatin have shown some effect in individual
cases [10, 11]. a number of  case studies and sub-analy-
ses have reported complete responses in patients treat-
ed with combinations including doxorubicin [12-14],
although one larger study, in 23 patients, reported the
combination of  ifosfamide and doxorubicin to be inef-
fective [15]. In contrast, nanus et al. confirmed the ef-
fectiveness of  doxorubicine in 18 patients with rapidly
growing metastatic RCC or sarcomatoid RCC treated
with doxorubicine and gemcitabine [16]. with this regi-
men a complete response was observed in two patients,
a partial response in five patients, a mixed response in
three patients and stable disease in one patient. the
median duration of  response was 5 months. 

the introduction of  multi-kinase inhibitors target-
ing the vEGf-R and PDGf-R pathway, such as so-
rafenib and sunitinib, has transformed the treatment
of  metastatic or advanced RCC [17, 18]. In patients
previously treated with immunotherapy sorafenib dou-
bled progression free survival from 12 to 24 weeks
with a manageable toxicity profile [17]. It is not yet
know whether these new inhibitors will show similar
activity in patients with sarcomatoid RCC. unfortu-
nately, data from the phase III clinical trials of  target-
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ed agents cannot be applied to this question since the
inclusion criteria specified the presence of  predomi-
nantly clear cell carcinoma, thus excluding patients
with pure sarcomatoid RCC. 

we carried out a prospective, open-label study to in-
vestigate the efficacy and safety of  sorafenib in patients
with metastatic sarcomatoid RCC who progress on pri-
or chemotherapy. based on the encouraging results of
nanus et al. [16], at the time of  initiation of  the study
(01/2007) the standard treatment for all patients with
metastatic sarcomatoid RCC in our clinic was the com-
bination of  gemcitabine and doxorubicine (GD). al-
though multi-kinase inhibitors were yet to be approved
for RCC treatment we commenced the study in antici-
pation of  the imminent availability of  sorafenib. 

PatIEntS anD MEtHoDS

Study participants were treatment-naïve patients with
metastatic RCC confirmed by high resolution comput-
erized tomography (Ct) scans. all patients had previ-
ous nephrectomy, pure sarcomatoid RCC, based on
advanced immunhohistochemical evaluation by a sin-
gle pathologist, and progressive disease determined by
imaging over at least one month. Patients had to have
an Eastern Cooperative oncology group (ECoG)
performance status of  0 or 1, normal cardiac and or-
ganic function, assessed by electrocardiography
(ECG), and normal serum analysis was mandatory. Pa-
tients with brain metastases, evidence of  new york
Heart association functional Class III or Iv heart dis-
ease or severe arrhythmias (including first, second or
third degree heart block) were excluded from the ob-
servational study. the risks and benefits of  the thera-
py were thoroughly discussed in detail with each pa-
tient before treatment initiation. Since the study was a
non-interventional study, no formal ethics committee
and competent authority approvals were required and
no patient informed consent had to be obtained. 

this was a single centre, non-randomized, prospec-
tive, open-label non-interventional evaluation of  treat-
ment with gemcitabine and doxorubicine followed by
sorafenib in patients with disease progression. the
subjects received therapy according to medical need
and the recommendations provided in the summary of
product characteristics Patients received doxorubicin
as intravenous (i.v.) bolus infusion plus gemcitabine by
i.v. infusion over 1 hour. the initial doses were
1500mg/m2 for gemcitabine and 50 mg/m2 for dox-
orubicin. Recombinant human granulocyte-colony-
stimulating factor was administered at 5µg/kg per day
by subcutaneous injection if  necessary. the duration
of  one cycle was 4 weeks with chemotherapy adminis-
tered every week. Gemcitabine dose reductions of  20-
30% were planned in the event of  toxicity. treatment
with gemcitabine plus doxorubicin was continued until
disease progression occurred. In patients who pro-
gressed on gemcitabine plus doxorubicin, sorafenib
was initiated at a dose of  400mg orally, twice daily. for
toxicity management sorafenib dose could be reduced
by 200mg/day until side effects diminished and then
re-escalated again. 

Sorafenib treatment was continued until confirmed
disease progression was observed. 

Pre-treatment evaluation included a complete med-
ical history with ECoG performance status and physi-
cal examination. baseline analyses included ECG, Ct
scans of  the brain, thorax and whole abdomen, com-
plete blood count and measurement of  serum levels of
creatinine, aspartate aminotransferase, alanine amino-
transferase, gamma-Gt, lactate-dehydrogenase activity,
calcium, albumin and thyroid-stimulating hormone.
bone scans were performed if  there was clinical evi-
dence of  metastases of  the arms or legs. on-treatment
evaluation was performed every 8 weeks (± 3 days)
throughout the study. tumor response was evaluated
by physical examination and Ct-scans of  the thorax
and abdomen. Ct scans were evaluated according to
the according to Response Evaluation Criteria in Solid
tumors (RECISt) criteria [19]. a complete response
(CR) was defined as the disappearance of  all lesions in
clinical and radiological examinations. Partial response
was defined as a 30% decrease of  the summed diame-
ters of  no more than ten extra-osseous lesions without
any lesions progressing. Stable disease was an increase
in no more than 20% of  the summed diameters com-
pared to the smallest achieved size or a reduction of
the summed diameters of  less than 30%. Progressive
disease was an increase in the sum of  the lesions of
more than 20% compared to the summed smallest di-
ameters achieved at any time or the appearance of  any
new lesions. Response had to be confirmed after 6
weeks by another tumor measurement. toxicity was
graded according to the national Cancer Institute
Common toxicity Criteria, version 3.0.

RESultS

fifteen patients were treated, 4 female and 11 male.
Patient characteristics are given in table 1. the medi-
an age was 58 years (range 39-80 years). all patients
had undergone nephrectomy and had histologicaly
confirmed pure sarcomatoid differentiation of  RCC.
Clear-cell or other underlying histological entities of
RCC were not identified in any patients. all patients
had 2 or more metastatic sites and were classified as
low risk according to the Memorial Sloan Kettering
Cancer Center 1999 risk assessment score.

Patients received a median of  4 courses per patient
(range 1-7 courses) of  gemcitabine plus doxorubicin.
Chemotherapy was generally well tolerated with no
Grade 3 or 4 toxicities. Diarrhea and hypertension
were the most common side effects. no patients re-
quired dose attenuation. none of  the patients experi-
enced remission with gemcitabine plus doxorubicin.
the median time to progression (ttP) under gemc-
itabine plus doxorubicin was 6.6 months (range 0.8 – 8
months). Six patients died from progressive disease
prior to being switched to sorafenib. 

nine patients were treated with sorafenib. one pa-
tient had a partial remission (fig. 1) lasting for 3
months and four patients experienced stable disease
with a duration of  3 to 9 months. the four remaining
patients continued to experience progressive disease
under sorafenib, however, progression was slower than
that observed under gemcitabine plus doxorubicin as
evidenced by smaller increases in tumor size between
measurements. the median ttP on sorafenib treat-
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ment was 10.9 months (range 0.6 – 25.5 months).
among the nine patients treated with sorafenib overall
survival (oS) from initial diagnosis was 36.4 months
and oS from diagnosis of  metastatic disease was 8.0
months. 

DISCuSSIon

the treatment of  non-clear cell histological variants of
RCC with chemotherapy or immunotherapy is a sub-
ject of  controversy. Chemotherapy has clearly been
proven to be ineffective for the treatment of  clear-cell,
metastatic RCC [6, 7, 20-23] In contrast, several small
studies and case reports indicate that chemotherapeu-
tic combinations can be beneficial in aggressive sub-
types of  RCC, such as collecting duct carcinomas, sar-
comatoid RCC and rapidly progressing clear cell RCC
[4, 12, 13, 24, 25]. although these reports are encour-
aging, contradictory data has also been published [15].
no clear conclusions can be drawn since the defini-
tions of  response vary from study to study and are not
consistent with RECISt criteria. variations in re-
sponse criteria have been shown to significantly alter
estimates of  time to progression [26] and this may ac-
count, to some extent, for the lack of  consistency be-
tween reported ttP data. 

nanus et al. previously reported successful GC
treatment of  RCC patients with sarcomatoid or rapid-
ly progressing tumors. Response rates in this study
were higher than observed by us, with 7/18 patients
experiencing a partial or complete response. However,
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Table 1. Patient characteristics.

baseline at time of switch 
to sorafenib

number of patients 15 9
Median age (range) in yrs 58 (39-80)
Gender, n

Male 11
female 4

ECoG Performance status, n
0-1 7
2 4
3 3
4 0

Previous nephrectomy, n 14

no. of disease sites, n
1 0
2 10
>= 3 45

Metastatic sites, n
lung 7
lymph nodes 3
bone 4
Peritoneum 4
Pancreas 1
liver 5
CnS 1

GD, gemcitabine plus doxorubicin ECoG, Eastern Coopera-
tive oncology Croup; CnS, central nervous system

Table 2. Initial stage and best response with sorafenib.

tnM stage best response best response 
on GD on sorafenib

pt2 pn0 SD PR

pt4 pnx cM1 SD SD

pt3b pn0 cM0 SD SD

pt1b nx pM1 R2 SD SD

pt3a pn0 cM0 SD SD

pt2 pn0 cM0 SD PD

pt3a nx R1 SD PD

pt3a pn2 pM1 SD PD

pt4 nx cMx SD PD

pt3b pn0 pM1 SD -

pt1b nx cM0 PD -

pt3b pn0 cM0 PD -

pt3b pn1 cM1 PD -

pt2 pn0 cM1 PD -

Fig. 1. Ct scans for a patient of a patient with bilateral dis-
seminated pulmonary metastasesshowing a partial response
on sorafenib treatment; a) solid lesions pretreatment, b) par-
tial response after 4 months of sorafenib treatment with cav-
ernisation and shrinkage of the lesions.
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the median ttP was similar (5 months [range, 2–21
months]). of  note, only 14 of  these patients were
nephrectomized and the percent of  sarcomoid tumors
in each specimen was not measured. In contrast, in
our study all patients were nephrectomized and
showed histological evidence of  pure sarcomatoid
RCC with no clear-cell or other underlying histological
entities of  RCC identified. In addition, our study used
more accurate response evaluation criteria based on
high resolution Ct scans in a very strict time-frame.
this might contribute to our apparently very low re-
sponse rate with GD. 

the introduction of  tyrosine-kinase inhibitors has
radically changed the treatment of  advanced clear-cell
RCC. although patients with non-clear-cell RCC were
not included in the phase III clinical trials, sub-analy-
ses of  expanded access programs along with some
small clinical studies do indicate that sorafenib may
have some activity in these patients, including those
with sarcomatoid features [27-30]. In our study so-
rafenib treatment was able to stabilize the disease in
the majority of  the patients (5/9) who had progressed
on previous GD therapy. that only one patient experi-
enced a PR is consistent with the 10% partial response
rate published for treatment with sorafenib after prior
cytokine therapy in clear-cell RCC [17]. Sorafenib has
been show to cause interior tumour necrosis rather
than tumour shrinkage [31]. Since the RECISt criteria
are based only on reductions in exterior tumour size
response rates may not provide a clear picture of  the
actual clinical benefit of  sorafenib 

our data are the first prospective data on the use
of  a tyrosine kinase inhibitor in a well defined and
rare entity of  RCC other than clear-cell histology. 
although little is known about sarcomatoid RCC and
alterations of  its angiogenic pathways, accumulating
clinical evidence makes it hopeful that we may see 
this mechanisms of  action leading to results that are
comparable with those seen in the first- and second-
line trials in patients with clear-cell histology [17, 18,
32]. Perhaps future regimes combining chemotherapy
and anti-angiogenic drugs could aid in the struggle
against extreme aggressive RCC entities that were re-
sistant to chemotherapy and immunotherapy in the
past. 

ConCluSIonS

Chemotherapy is of  limited efficacy for sarcomatoid
RCC, as seen for other RCC histologies [6, 10].
Chemo therapy with GD was ineffective in our patients
with pure sarcomatoid RCC. Subsequent anti-angio-
genic treatment using the multi-tyrosine kinase in-
hibitor sorafenib resulted in additional progression-
free survival in 5 of  9 patients. based on the results of
this small, single centre, prospective analysis further
evaluation of  targeted anti-angiogenic agents for the
treatment of  sarcomatoid RCC in a larger multicentre
clinical trial is warranted. 
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