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Abstract

Renal cell carcinoma (RCC) with rhabdoid features is an uncommon and
highly aggressive malignancy. We report a case of adult clear-cell RCC with
extensive rhabdoid features treated with the tyrosine kinase inhibitor sorafenib.
A review of the literature summarizes important aspects of this malignancy. We
discuss clinical and histological findings as well as the patient’s response to
sorafenib therapy.
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Introduction

Adult clear-cell renal cell carcinoma (RCC) with extensive rhab-
doid features is a rare clinical entity. Renal cell carcinoma with rhab-
doid features is an uncommon and highly aggressive malignancy most
often found in the pediatric population. Although only few cases
of adult pure rhabdoid renal tumours are reported, Gokden and
colleagues' found that 5% of RCC exhibited rhabdoid features. Despite
the relative rarity of rhabdoid features, they are universally recog-
nized as an indicator of a highly aggressive neoplasm.? Little success
has been reported in treating patients with these tumours.

Antiangiogenic therapy is the use of drugs or other substances to
alter the flow of blood around or to a tumour. Vascular endothelial
growth factor (VEGF) can be inhibited through a number of mech-
anisms. Agents such as bevacizumab target VEGF directly and other
small molecule tyrosine kinase inhibitors target receptors to VEGF and
inhibit downstream cell signaling. Examples of these orally available
compounds are sunitinib and sorafenib. Newer agents such as tem-
sirolimus and everolimus target the mammalian target of rapamycin
pathway and inhibit downstream cell signaling, leading to the inhib-
ition of further VEGF production.

Current tyrosine kinase inhibitors (e.g., sorafenib, sunitinib) have revo-
lutionized the treatment of conventional clear-cell RCC. However, atyp-
ical pathology has usually been an exclusion for most tyrosine kinase
inhibitor trials. We present the treatment results of a rare, atypical RCC
with rhabdoid features treated with the tyrosine kinase inhibitor sorafenib.
A review of the literature about adult rhabdoid RCC highlights impor-
tant aspects of this malignancy.

The medical records of a 47-year-old female patient with clear-cell RCC
with extensive rhabdoid features were searched. Consultation notes,
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operating room notes, pathological records and
other relevant documents were used as a
resource to compile information on this case.
We also included recent assessments of
the patient in this report. A literature review
was conducted using a search of EMBASE,
MEDLINE/PubMed and the Cochrane Database.
We used the search terms “rhabdoid,” “renal
cell carcinoma,” “adult” and “tumor.”
References of articles found were also searched
for relevant articles.

A 47-year-old woman presented to her fam-
ily physician with a 3-month history of left-
sided flank pain and nausea. On physical
examination a hard palpable mass was found
in her abdomen. Her past medical history
included hypertension, migraine headaches,
anemia and a previous right inguinal hernia.
She had no family history of urological malig-
nancies, but had a paternal cousin with colon
cancer and paternal uncle with lung cancer.
The patient was a lifelong nonsmoker.
Ultrasonography of her abdomen revealed
a complex hypervascular mass in the upper
pole of her left kidney measuring 11.1 x 11.8
x 7.5 cm. The mass enlarged the left kidney to
16.0 cm in length. The right kidney appeared
to be healthy. A contrast-enhanced computed
tomograpy scan showed a hypervascular
tumour in her left kidney infiltrating the left
psoas and spleen, with evidence of retroperi-
toneal lymphadenopathy and tumour throm-
bus extending to the infrahepatic vena cava.
Lesions highly suspected as metastastic deposits
were found in the liver. A chest radiograph
showed multiple nodules in both lung fields,
also suggestive of metastatic disease. A bone
scan revealed an ill-defined area in the left sixth
rib and abnormal uptake in both distal femurs,
consistent with metastasis to these sites.
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An open left radical nephrectomy was per-
formed through a chevron incision. The left kid-
ney mass was removed en bloc with the adrenal
gland and the thrombus was treated with
venacavotomy and thrombectomy. Hard lymph-
adenopathy was resected along the aorta to the
level of the aortic bifurcation.

Gross pathology revealed a kidney weighing
460 g. The upper pole was occupied by a large
irregularly lobulated tumour, measuring 14.5 x
8.5 x 8.0 cm. The tumour had infiltrated the renal
capsule and extended into the perinephric adipose
tissues, and had invaded the renal vein.

Histologically, the tumour was a clear-cell RCC
with very extensive rhabdoid features and was
Fuhrman nuclear grade 3 (Fig. 1). The tumour cells
demonstrated hyaline globular inclusions, vesic-
ular nuclei and prominent nucleoi (Fig. 2). Vimentin
was strongly positive (Fig. 3 and Fig. 4).

Fig. 1. Histological section showing rhabdoid features with areas
of necrosis (hematoxylin—eosin stain, original magnification x 20).

Postoperatively, the patient recovered unevent-
fully and was subsequently referred to the region-
al cancer centre, where chemotherapy treatment
with doxorubicin and gemcitabine were discussed
with the patient. Tyrosine kinase inhibition was
also discussed with the patient, specifically detail-
ing the results with conventional clear-cell RCC
histology, and the paucity of data regarding the
effectiveness of tyrosine kinase inhibitors in atyp-
ical histology. After a 1-month course of conven-
tional chemotherapy, disease progression was
documented and sorafenib 400 mg twice a day
orally was initiated after extensive discussion with
the patient. Eleven months postoperatively, the
patient was alive and living at home with her fam-
ily, with stable disease. She was tolerating sorafenib
with minimal side effects, and dose reduction was
not necessary.

Fig. 2. Histological section showing cytoplasmic eosinophilic in-
clusions and nuclei with prominent nucleoli (hematoxylin—eosin
stain, original magnification x 40).

Fig. 3. Histological section showing tumour cells strongly positive
(vimentin stain, original magnification x 20).

Fig. 4. Histological section showing strong cytoplasmic positivity
for vimentin (vimentin stain, original magnification x 40).
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Primary carcinomas with rhabdoid features have
been reported in various anatomical sites includ-
ing the bladder,** the prostate,® the liver,®” the
uterus,®'" the central nervous system'>'® and the
vulva.”" In the kidney, pure rhabdoid carcinomas
are usually found in the pediatric population, in
which they account for 2% of pediatric renal
tumours.™* Pure rhabdoid carcinomas in the pedi-
atric population were first described as a variant
of Wilms tumour by Beckwith and Palmer in
1978;* however, it is now clear that they are a dis-
tinct malignancy.” Conversely, in adults, pure
rhabdoid variant RCC is exceedingly rare, with
only 5 reports in the literature.>**” Gokden and col-
leagues' proposed that in several of these cases,
partial examination may have missed a mixed
RCC. Renal cell carcinoma with rhabdoid features
are more commonly found alongside clear-cell
carcinoma in adults and, in one recent report,
alongside chromophobe carcinoma.? In 4 retrospec-
tive series of RCC patients, encompassing a total
of 1131 patients, the incidence of rhabdoid features
ranged from 3% to 7% of RCC cases. In Gokden and
colleagues” review of 480 patients, 23 had rhab-
doid features mixed with clear-cell carcinoma. Leroy
and coauthors* found 14 rhabdoid tumours in 310
cases. Shannon and colleagues’” series of 68 RCC
cases yielded 5 rhabdoid tumours. Kuroiwa and
coauthors? found 8 cases among 253 cases of RCC.

Whether alone or in combination, rhabdoid fea-
tures are a marker of poor prognosis. These tumours
are more likely to present at higher grades, twice
as likely to show extrarenal invasion and more
likely to metastasize.! It is thought that this malig-
nant behaviour results from high cell-proliferative
activity.> Median patient survival was found to be
only 8 months in some studies.>

It remains unclear whether rhabdoid features
arise de novo or from other histological types of
RCC. Some propose that they represent divergent
differentiation of established pathological subtypes,
much like sarcomatoid change, which also carries
poor prognostic implications. Others suggest these
features represent the end point of clonal evolu-
tion on a continuum beginning with clear-cell car-
cinoma.? Although our case does not clarify the
pathogenesis of this disease, it certainly adds to
the growing body of literature confirming the
aggressive nature of rhaboid RCC in adults.

Treatment of adult rhabdoid RCC

Sorafenib is an oral multikinase inhibitor that
was originally identified as a Raf kinase inhibitor.
It was also found to inhibit other receptors, includ-
ing vascular endothelial growth factor receptor
1, 2 and 3. The recent Treatment Approaches in
Renal Cancer Global Evaluation Trial*® was an inter-
national phase 3 study, in which 903 patients who
were resistant to prior systemic therapy were ran-
domized to oral sorafenib at a dose of 400 mg twice
daily continuously, or placebo. The primary end
point of the study was overall survival and the main
secondary end point was progression-free survival
(PFS). Most patients had clear-cell histology. Ninety-
three percent of patients had had nephrectomy and
82% had received cytokine therapy as their prior
systemic treatment. The median duration of treat-
ment was 23 weeks in the sorafenib group and
12 weeks in the placebo group.

The first analysis of overall survival was performed
immediately before crossover was allowed, when
220 deaths (41% of the protocol-defined 540 deaths)
had occurred. With a median follow-up of
6.6 months, the median actuarial overall survival
was 14.7 months in the placebo group but had not
been reached in the sorafenib arm, for a hazard
ratio (HR) of 0.72 (95% confidence interval [CI]
0.54-0.94, p = 0.02). When survival was assessed
6 months later, 216 of 452 patients receiving place-
bo had switched to sorafenib and 367 deaths had
occurred. Median overall survival was 19.3 months
in the sorafenib group and 15.9 months in the place-
bo group, with an HR of 0.77 (95% Cl 0.63-0.95,
p=0.02). For both analyses, p value was 0.02, which
was less than the prespecified O’Brien—Fleming
values for statistical significance for preliminary
analyses.

The first analysis of PFS observed a median PFS
of 5.5 months in the sorafenib arm, compared with
2.8 months in the placebo arm, with an HR of 0.44
(95% CI 0.35-0.55, p < 0.001). Best radiological
response was assessed by independent reviewers.
Among the 451 patients in the sorafenib group,
1 patient had a complete response and 43 patients
(10%) had a partial response; 333 (74%) had stable
disease. In the placebo group of 452 patients, no
patients had a complete response, 8 patients (2%) had
a partial response and 239 patients (53%) had sta-
ble disease. Among the 44 patients with a complete
or partial response on sorafenib, the median time to
response was 80 (range 35-275) days and the medi-
an duration of response was 182 (range 36-378) days.
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The results of this phase 3 trial have demon-
strated that sorafenib has a significantly better
PFS compared with placebo in patients with
advanced RCC who have received prior systemic
therapy. The trial reports a large PFS benefit with
a high stable-disease rate but a low objective
response rate. Whether similar outcomes can
be achieved in patients with non—clear-cell his-
tology remains unclear. This report details
response to sorafenib with overall stable dis-
ease in a patient with adult rhabdoid RCC. Other
reasonable agents to treat this patient would have
been sunitinib or temsirolimus, although there is
a lack of data of the potential efficacy of these
agents in rhabdoid RCC patients. Further study
and larger case series are needed to fully clari-
fy the natural history and ideal treatment regimen
for these aggressive tumours.

Conclusion

A review of the literature confirms that adult rhab-
doid RCC is a rare but aggressive tumour with a
distinctly poor prognosis. In our patient, sorafenib
appeared to confer prolonged disease stabilization
and warrants further study in this and other rare
subtypes of RCC.
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