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Abstract

Chromophobe renal cell carcinoma is a rare entity with an excellent prognosis compared with clear renal cell
carcinoma and is characterized by distinct molecular and genetic specificity. The presence of a sarcomatoid
component is an uncommon phenomenon, which indicates a high risk of metastasis and a poor prognosis.
We present the case of a 44-year-old patient with chromophobe renal cell carcinoma with a sarcomatoid
component. Therapeutic management presents a significant challenge given the absence of standards of
care for this rare entity. The current treatments are based on vascular endothelial growth factor tyrosine
kinase inhibitors, mammalian target of rapamycin pathway inhibitors, and immune checkpoint inhibitors.
Close monitoring based on clinical, biological, and radiological examinations is necessary for rapid and
appropriate interventions. Moreover, this histological variant represents a major clinical challenge, not only
because of its aggressive behavior but also due to the absence of specific clinical manifestations and its
frequent incidental discovery at an advanced stage, further complicating early diagnosis and management.

Categories: General Surgery, Oncology
Keywords: chromophobe carcinoma, immune checkpoint inhibitors, prognosis, sarcomatoid differentiation, target
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Introduction

Chromophobe carcinoma represents the third histological subtype of kidney cancer after clear renal cell
carcinoma and papillary carcinoma [1]. It accounts for 5% of all kidney cancers [1] and is distinguished by
distinct molecular and genetic specificity. It is asymptomatic and usually discovered incidentally on
imaging. The presence of symptoms is suggestive of advanced disease, and the prognosis for chromophobe
carcinoma is excellent, with a survival rate of up to 80% to 90% [2].

However, the presence of sarcomatoid differentiation is a rare histological transformation that contains
both carcinoma-like and sarcomatoid features. Its incidence is estimated to be between 2% and 11% [2]. Its
presence indicates a poor prognosis with a high risk of metastasis [2].

The treatment of metastatic chromophobe renal cell carcinoma with a sarcomatoid component is complex
due to the lack of clearly established therapeutic protocols. It is based on the use of tyrosine kinase inhibitors
targeting the vascular endothelial growth factor, such as sunitinib, mammalian target of rapamycin (mTOR)
pathway inhibitors like everolimus, and immune checkpoint inhibitors, notably pembrolizumab or
nivolumab.

Case Presentation

We present the case of a 44-year-old patient with a history of type 2 diabetes managed with insulin, who was
a chronic smoker (40 pack-year) with no history of drug use or allergy and no family history of similar cases.
The disease onset occurred six months prior with right lower back pain, prompting the patient to seek
outpatient treatment. A computed tomography (CT) scan revealed a voluminous right renal mass with
massive fluid containing thick partitions and a tissue portion, moderate uretero-hydronephrosis with
lithiasis of the inferior calcific group and an infracentimetric renal hilar (Figure 7). Subsequently, the patient
was referred to the University Hospital for management.
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FIGURE 1: Axial CT scan image (arrow).

The CT scan image shows a large right renal mass (arrow) with massive fluid containing thick partitions and a
tissue portion.

The patient underwent an extensive work-up, which revealed a locally advanced necrotic right renal tumor
process with endopyelic extension associated with infiltration of the surrounding fat, likely related to
localized carcinosis, and retroperitoneal latero-aortic and inter-aorto-caval adenopathy. Bilateral
pulmonary parenchymal micronodules were observed, to be considered in the context of the patient's
condition. Mirror erosion and condensation of the upper C6 and lower C5 vertebral plateaus were noted. The
work-up was supplemented by a cervical magnetic resonance imaging to investigate potential bone
metastases, suggesting spinal cord conversion. A review of the imaging indicated the absence of metastases,
particularly in the bone and lung.

The therapeutic decision made during the multidisciplinary consultation meeting was to perform a radical
nephrectomy. The patient underwent an enlarged radical nephrectomy. Anatomopathological examination
revealed a 12.5 cm-long tumor that had invaded the renal vein and pyelocaliceal cavities, exhibiting a
macroscopic thrombus. The tumor was classified as pT3aN1Mx, with tumoral vascular surgical margins,
positive lymph node dissection (two nodes positives out of three nodes), and extensive necrotic remodeling
over 80% with a 40% sarcomatoid component and no rhabdoid component (Figures 2, 5).
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FIGURE 2: Microscopic findings of the right total nephrectomy
specimen.

Microscopic examination shows tumor proliferation made up of large cells with abundant acidophilic or
eosinophilic cytoplasm with well-defined clear boundaries and an irregular, ovoid nucleus with coarse
chromatin (hematoxylin and eosin, x200).
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FIGURE 3: Microscopic findings of the right total nephrectomy
specimen.

Microscopic examination shows the presence of a sarcomatoid component (hematoxylin and eosin, x200).

The immunohistochemical analysis revealed that the tumor cells were positively labeled with cluster of
differentiation 117 protein (CD117) (Figure 4), cytokeratin 7 (CK7) (Figure 5), and epithelial membrane
antigen and negatively labeled with vimentin and cluster of differentiation 10 protein (CD10).
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FIGURE 4: Inmunohistochemical findings of the right total nephrectomy
specimen.

Immunohistochemical analysis shows diffuse membranous expression of CD117 (immunohistochemical staining,
x200).
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FIGURE 5: Immunohistochemical findings of the right total nephrectomy
specimen.

Immunohistochemical analysis shows diffuse cytoplasmic expression of CK7 (immunohistochemical staining,
x200).

The patient was referred to the oncology center for further treatment. The initial clinical examination
revealed a conscious patient with hemodynamic and respiratory stability, a performance status index of 1, a
clean nephrectomy scar, and free lymph nodes. The multidisciplinary team determined that a positron
emission tomography (PET) scan was necessary to complete the diagnostic procedure. However, due to
resource limitations and the high cost of the PET scan, the patient was placed under close surveillance.

After three months, the patient developed an inflammatory syndrome associated with intractable vomiting.
Laboratory tests provided the following results, summarized in Table 1.
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Laboratory test
Leukocytes (cells per mm?)
Neutrophils (cells per mm?)
Eosinophils (cells per mm?)
C-reactive protein (mg/L)
Procalcitonin (ng/L)

Ferritin (ng/mL)

Amoebiasis (stool antigen test)

Results Reference Range
17,610 4,000 - 10,000
10,566 1,500 - 7,000
3,170 100 - 400

177 <10

0.11 <0.5

1,022 20 - 300

Positive Negative

TABLE 1: Results of laboratory tests.

The patient was administered antiemetics and antibiotics, and a CT scan revealed secondary pleural and
pulmonary locations, as well as diffuse tissue masses and nodules indicative of peritoneal carcinomatosis.

The multidisciplinary team decided to initiate treatment with sunitinib 50 mg/m?, administered in cycles of
four weeks ON and two weeks OFF, for three cycles before re-evaluating the patient. Despite initiation of
targeted therapy, the patient's condition rapidly deteriorated, and he succumbed 15 days after starting
treatment.

Discussion

Chromophobe renal cell carcinoma is a rare anatomo-clinical entity initially described by Thoenes and Colls
in 1985 [3] and constitutes 5% of all kidney cancers [1]. It originates in the intercalated cells of the collecting
duct [4] and is categorized into three subtypes based on the proportion of cells: classic, eosinophilic, and
mixed [4]. It is typically discovered incidentally through imaging, and the presence of an abdominal mass,
hematuria, and abdominal pain is indicative of advanced tumors.

The identified risk factors for chromophobe renal cell carcinoma include elevated body mass index and
tobacco use [5]. While predominantly sporadic, familial forms are infrequent and may manifest as genetic
syndromes such as Birt-Hogg-Dubé syndrome [6] and Cowden syndrome (Phosphatase and Tensin Homolog
(PTEN)) [7]. Molecular analysis is characterized by chromosomal aneuploidies, mutations in protein 53 (P53)
and PTEN, and increased mitochondrial activity [8].

Chromophobe renal cell carcinoma presents a major diagnostic challenge due to the absence of symptoms
observed at an early stage and the accidental discovery of the disease. In chromophobic renal cell carcinoma,
Hale staining and the presence of intracytoplasmic microvesicles are characteristic features. Positive
staining for CK7, CD117, and kidney-specific cadherin and negative staining for vimentin, carbonic
anhydrase IX (CA9), and CD10 are essential markers in immunohistochemistry for confirming the diagnosis

191

The presence of a sarcomatoid component is an uncommon finding in 9% of chromophobe renal cell
carcinomas [10]. This component results from the process of epithelial-mesenchymal transformation and
exhibits both carcinoma-like and sarcomatoid histological features, characterized by spindle cells, cellular
atypia, and necrosis with microvascular invasion [10].

The prognosis is excellent, given that chromophobe carcinoma is most often restricted to the kidney and

of low nuclear grade. Increased tumor size and sarcomatoid differentiation are poor prognostic factors and
increase the risk of metastatic development [11]. Local and distant recurrence of chromophobe renal cell
carcinoma is rare, accounting for 5-6% of cases [11]. The most frequent sites of metastasis are lymph nodes,
lungs, bone, and liver [12].

Therapeutic management is a real challenge, given the lack of specific standards of care for this rare entity
and the small number of patients enrolled in studies, as well as the fact that dedicated clinical data for
chromophobe renal cell carcinoma are limited and excluded from phase 3 controlled trials or extrapolated
from clear cell carcinoma algorithms. Our knowledge of molecular mechanisms enabled us to develop new
therapeutic options, in particular anti-angiogenic agents, mTOR pathway inhibitors, and immune
checkpoint inhibitors.

The preferred first-line treatment options are sunitinib and everolimus. Sunitinib, an oral multi-targeted
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inhibitor of vascular endothelial growth factor receptor tyrosine kinase, was evaluated in a single-arm
prospective trial including 57 patients, only five of whom had chromophobe carcinoma. Progression-free
survival was 12.7 months with an objective response rate of 40% [13]. Then the phase 2 trial (ASPEN)
compared the activity of sunitinib 50mg/day for four weeks with a two-week rest to everolimus 10mg/day
(mTOR pathway inhibitor) including 108 patients including 16 patients with chromophobe renal cancer and
16 patients with a sarcomatoid component. Progression-free survival was 11.4 months for everolimus versus
5.5 months for sunitinib [14]. A second prospective phase 2 trial (ESPN) included 68 patients including 12
patients with chromophobe renal cell carcinoma, progression-free survival was 8.9 months for sunitinib and
not reached for everolimus, while overall survival was 31.6 months for sunitinib and 25.1 months for
everolimus [15].

Cabozantinib is the preferred option according to National Comprehensive Cancer Network (NCCN)
recommendations [16]. It was approved in a retrospective study including 30 patients of which six patients
had chromophobe carcinoma and only one patient had a sarcomatoid component. Progression-free survival
was 8.6 months, and overall survival was 25.4 months [17]. Another study was evaluated including 112
patients of whom 10 patients had chromophobe carcinoma and six patients had a sarcomatoid component,
and the median time to treatment failure was 5.7 months for chromophobe carcinoma and 5.1 months for
the presence of a sarcomatoid component with an overall survival at 12 months of 60% for chromophobe
carcinoma alone and 25% for sarcomatoid differentiation [18].

Pazopanib 800 mg/day for four weeks was evaluated in a single-arm, open-label, multicenter, phase 2 trial
involving 29 patients without sarcomatoid involvement and only three patients with chromophobe
carcinoma. Progression-free survival was 18.3 months and overall survival was 18.9 months [19].

The activity of immune checkpoint inhibitors was confirmed by the phase 2 KEYNOTE-427 trial, which
showed the efficacy of pembrolizumab 200mg/day every three weeks for 35 cycles. The objective response
rate was 9.5% for chromophobe carcinoma [20]. Another retrospective study evaluated the clinical activity of
nivolumab, including 41 patients, five of whom had chromophobe carcinoma. Stability was observed in
three patients, progression in a single patient, and a patient who could not be evaluated. Progression-free
survival for the study as a whole was 3.5 months [21].

The combination of a tyrosine kinase inhibitor (lenvatinib 18mg) with an inhibitor of the mTOR pathway
(everolimus 5mg) was approved in a phase 2 multicenter trial including 31 patients, nine of whom had
chromophobe carcinoma. Progression-free survival was 13.1 months with an objective response rate of 44%
[22].

The available data on the medical treatment of patients with chromophobe renal cell carcinoma with a
sarcomatoid component is highly limited; therefore, participation in specific clinical trials is strongly
recommended.

Conclusions

Metastatic chromophobe renal cell carcinoma is rare and presents a significant diagnostic and therapeutic
challenge. The identification of sarcomatoid differentiation is essential because the chromophobe variant of
renal cancer has a more favorable prognosis than the clear cell variant; however, the sarcomatoid component
of chromophobe is paradoxically aggressive and associated with a poor prognosis.
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