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Signi� cant response to
toripalimab plus axitinib for
metastatic chromophobe renal
cell carcinoma with sarcomatoid
differentiation: a case report and
literature review
Xin Chen1†, Gonglin Tang1†, Weicheng Sun2, Chengyue Liu2,
JunDong Zhao3 and Hongwei Zhao1*

1Qingdao University Medical College Af�liated Yantai Yuhuangding Hospital, Yantai, Shandong, China,
2Second Clinical Medical College, Binzhou Medical University, Yantai, China, 3School of Clinical
Medicine, Shandong Second Medical University, Weifang, China
Chromophobe renal cell carcinoma (chRCC) is a rare subtype of renal cell
carcinoma (RCC). Sarcomatoid differentiation is considered a result of
dedifferentiation of the primary tumor. The coexistence of both components
(chromophobe and sarcomatoid) in a single renal tumor has been infrequently
reported. Currently, only isolated cases of metastatic sarcomatoid chRCC treated
with immune checkpoint inhibitors (ICIs) or targeted therapies have been
documented. Here, we present the �rst case of metastatic sarcomatoid chRCC
treated with toripalimab plus axitinib and provide a review of the relevant
literature. During a routine physical examination, a 58-year-old male was
found to have a left renal mass. Subsequent imaging with computed
tomography urography (CTU) revealed a 3.4 × 2.3 cm hypovascular tumor
located in the middle pole of the left kidney, which was clinically diagnosed as
left renal cell carcinoma. The patient underwent robotic-assisted laparoscopic
left radical nephrectomy, and histological analysis con�rmed the presence of
chromophobe renal cell carcinoma with sarcomatoid differentiation.
Unfortunately, twelve months post-surgery, the patient was diagnosed with
retroperitoneal lymph node metastasis. Treatment with toripalimab (3mg/kg,
every 2weeks) plus axitinib (5 mg orally twice daily with a 12-hour interval) was
initiated, and a signi�cant response was observed after eight months. The
treatment was well tolerated, with no signi�cant adverse reactions, and the
patient is currently continuing the treatment. Metastatic chromophobe renal cell
carcinoma with sarcomatoid differentiation is an extremely rare occurrence. The
combination of toripalimab and axitinib may represent a promising treatment
option for patients with chRCC and sarcomatoid differentiation.
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Background

ChRCC represents the third most prevalent histologic subtype
of renal cell carcinoma, constituting approximately 5% of all
primary renal malignancies (1). Distinct from other kidney
cancers, which typically arise from more proximal structures, the
pathogenesis of chRCC suggests that this subtype originates from
the distFal convoluted tubules (2). ChRCC demonstrates a more
favorable prognostic pro�le with reduced metastatic propensity
compared to clear-cell RCC.

Sarcomatoid differentiation is a rare feature that can occur in
most histological subtypes of RCC and is associated with a notably
poor prognosis (3). Only 1 to 2% of chRCC cases exhibit
sarcomatoid differentiation, signi�cantly fewer than those seen in
clear-cell RCC (4, 5). While chRCC typically has a good prognosis,
the presence of sarcomatoid differentiation transforms the disease
biology, resulting in a high-grade, aggressive phenotype with poorer
outcomes (6).

Currently, there are no reliable data regarding the clinical
ef�cacy of systemic therapy agents in advanced chRCC with
sarcomatoid differentiation, and only isolated cases involving ICIs
or targeted therapy have been reported. Here, we present the �rst
case of a patient with chRCC with sarcomatoid differentiation who
demonstrated a positive response to toripalimab combined
with axitinib.
Case presentation

A 58-year-old male presented to our hospital with a left renal
tumor incidentally detected during a routine abdominal
ultrasonography as part of a physical examination. Subsequent
computed tomography urography (CTU) revealed a 3.4 × 2.3 cm
hypovascular tumor in the middle pole of the left kidney. The tumor
displayed irregular low-density shadow with punctate high-density
foci, and its boundary was unclear (Figure 1A). The enhanced scan
demonstrated slightly heterogeneous enhancement (Figures 1B, C).
Further abdominal magnetic resonance imaging (MRI) con�rmed a
hypovascular tumor in the left kidney with heterogeneous delayed-
phase enhancement (Figures 1D-F). No evidence of metastatic
disease was found on the CT and MRI scans. The tumor was
clinically diagnosed as a left RCC and was classi�ed as cT1aN0M0
according to the TNM system. With the family’s consent, a robotic-
assisted laparoscopic left radical nephrectomy was performed. The
cut surface of the tumor appeared grayish-yellow in color, with
areas of focal hemorrhage, necrosis, and calci�cation (Figure 2A).

Histological analysis revealed two distinct morphologic
components of the tumor. The chRCC areas were arranged in a
nested pattern, with polygonal cells having centrally located, round,
hyperchromatic nuclei, pale granular eosinophilic cytoplasm, and
Abbreviations: chRCC, Chromophobe renal cell carcinoma; RCC, Renal cell

carcinoma; ICIs, Immune checkpoint inhibitors; CTU, computed tomography

urography; MRI, magnetic resonance imaging; ccRCC, clear cell renal cell

carcinoma; nccRCC, non-clear cell renal cell carcinoma.
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faint cytoplasmic borders. The sarcomatoid component consisted of
large, pleomorphic, mitotically active spindle cells, accompanied by
extensive necrosis (Figure 2B). The chRCC cells were positive for
CK7, CD117, CA-9, SDHB and PAX-8, but negative for vimentin.
The sarcomatoid cells were strongly positive for vimentin. The Ki-
67 index in the sarcomatoid area was approximately 40%. Based on
histological and immunohistochemical �ndings, the tumor was
diagnosed as chromophobe renal cell carcinoma with sarcomatoid
differentiation and classi�ed as pT1aN0M0.

One year after the surgery, the patient developed enlarged
retroperitoneal lymph nodes, and tumor metastasis was
con�rmed via PET-CT (Figures 3A, B). Treatment with axitinib
and toripalimab was initiated. Following the initiation of
combination therapy with toripalimab (3 mg/kg every 2 weeks)
and axitinib (5 mg orally twice daily), the patient demonstrated a
marked clinical and radiographic response. The patient
demonstrated a favorable clinical and radiographic response. Pre-
treatment imaging revealed retroperitoneal lymphadenopathy
indicative of metastatic disease. Post-treatment contrast-enhanced
CT scans showed signi�cant regression of the metastatic lymph
nodes (Figures 3C, D). The treatment was well tolerated, with no
grade � 3 adverse events observed and no immune-related adverse
events occurred during therapy. To date, the patient has completed
8 months of follow-up, demonstrating sustained tolerance to the
treatment regimen with no treatment-related adverse events
reported. Ongoing active surveillance continues to assess long-
term clinical outcomes. The patient continued the regimen
without interruption. No immune-related adverse events,
including thyroid dysfunction or other endocrine abnormalities,
were observed during treatment or follow-up.
Discussion

RCC comprises a spectrum of neoplastic lesions originating
from the renal parenchyma, characterized by distinct
histopathological features. The most prevalent subtype, clear cell
renal cell carcinoma (ccRCC), accounts for approximately 80% of
RCC cases. The remaining 20% are classi�ed as non-clear cell renal
cell carcinoma (nccRCC), which includes various subtypes
distinguished by unique molecular and cytogenetic pro�les.
Among nccRCC, papillary and chromophobe subtypes constitute
the predominant histologic variant (7). Studies indicate that
patients diagnosed with chRCC exhibit signi�cantly better cancer-
speci�c survival rates compared to those with ccRCC (8).

Sarcomatoid differentiation is a histopathologic feature found in
5% to 20% of RCC tumors across different histological types and is
typically associated with an aggressive phenotype (3). Only 1 to 2%
of chRCC cases exhibit sarcomatoid differentiation, signi�cantly
fewer than in ccRCC (4, 5). The presence of sarcomatoid
differentiation in chRCC alters the disease biology, resulting in a
high-grade, aggressive phenotype with poor outcomes, including
early recurrence after nephrectomy and limited effectiveness of
standard targeted therapies in metastatic cases (6). The case
presented herein aligns with these observations. These �ndings
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emphasize the need for further investigation into the biological
mechanisms driving this variant of chRCC and the development of
systematic management strategies speci�cally tailored to this
subtype of the disease.

Toripalimab is a humanized PD-1 monoclonal antibody
that prevents the interaction between PD-1 and its ligands (PD-
L1 and PD-L2). It was approved by the National Medical
Product Administration in China in 2018 as a second-line
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therapy for metastatic melanoma (9). The randomized phase III
RENOTORCH trial evaluated toripalimab plus axitinib against
sunitinib in patients with previously untreated advanced RCC.
Patients receiving toripalimab plus axitinib showed signi�cantly
and clinically meaningful improvements in PFS and ORR compared
to those receiving sunitinib (10). Although this trial is design for
ccRCC, its �ndings underscore the potential of combining PD-1
inhibitors with VEGF-targeted agents to enhance antitumor
FIGURE 2

(A) The left kidney was completely resected, white arrows indicate the location of the tumor. The cut surface of the tumor appeared grayish-yellow
in color, with areas of focal hemorrhage, necrosis, and calci�cation. (B) Histological analysis revealed two distinct morphologic components of the
tumor. The chRCC region is composed of polygonal cell and the sarcomatoid component consisted spindle cells.
FIGURE 1

Representative CTU and MRI images of the patients, arrows indicate the location of the tumor. (A) Non contrast CTU scan showed irregular low-density
shadow with punctate high-density foci, and its boundary was unclear. (B, C) Arterial phase and venous phase CTU scan showed irregular and
inhomogeneous enhancement. (D-F) MRI scan con�rmed a hypovascular tumor in the left kidney with heterogeneous delayed-phase enhancement.
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