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The role of delayed cytoreductive
nephrectomy following axitinib–
toripalimab for the mRCC patient
in current immunotherapy era: a
case report and literature review
Quan Zhou1,2†, Junlong Wang1†, Ma WenJing1, Ye ZeLin1,2,
Jiasheng Yan1* and Xiaodong Jin1,2*

1Department of Urology, The First Af�liated Hospital of Zhejiang Chinese Medical University (Zhejiang
Provincial Hospital of Chinese Medicine), Hangzhou, Zhejiang, China, 2Zhejiang Chinese Medical
University, Hangzhou, Zhejiang, China
The global incidence of renal cell carcinoma (RCC) has shown a signi�cant
upward trend in recent years, with growing health inequities related to its
incidence. RCC remains the most lethal urological cancer. Although with the
gradual popularization of physical examination screening, an increasing number
of RCC patients have been detected and treated at an early stage, approximately
30% of patients are still diagnosed with locally advanced or metastatic RCC at the
time of initial diagnosis. The treatment landscape for advanced or metastatic RCC
has evolved substantially with the introduction of immune checkpoint inhibitors
(ICIs) combined with tyrosine kinase inhibitors (TKIs). Neoadjuvant ICI– TKI
combinations may downstage primary tumors and enable deferred
cytoreductive nephrectomy (CN), but evidence regarding feasibility, ef�cacy,
and safety remains limited. We present the case of a 50-year-old man with
advanced clear-cell RCC and pulmonary metastases who received three cycles of
neoadjuvant axitinib plus toripalimab. The regimen resulted in marked tumor
shrinkage and necrosis, allowing safe robotic-assisted deferred CN. Pathology
revealed extensive necrosis with minimal viable tumor. The treatment was overall
well tolerated, and the patient recovered without recurrence. This case supports
the feasibility and potential ef�cacy of neoadjuvant axitinib plus toripalimab
followed by delayed CN in selected patients. Further studies are warranted to
validate this sequential strategy and optimize perioperative safety management.

KEYWORDS

axitinib, case report, deferred cytoreductive nephrectomy, neoadjuvant therapy, renal
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Introduction

Renal cell carcinoma (RCC) accounts for approximately 3% of all adult malignancies
(1). From 1992 to 2021, the global age-standardized incidence rate of kidney cancer
increased signi�cantly. In 2021, its disability-adjusted life year rate rose steadily with
advancing age. The global population of individuals aged 65 and older is projected to reach
1.6 billion by 2050. Given that RCC is more common in the elderly, the burden on the
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healthcare system is also increasing. Additionally, from 1990 to
2021, the social inequality index increased while the concentration
index decreased slightly, indicating that sociodemographic index-
related health disparities in kidney cancer have intensi�ed, and
high-SDI countries remain the primary regions with concentrated
kidney cancer burden. Against this, nearly one-third of patients
have developed metastatic lesions at the time of diagnosis, and
approximately 20%-40% of patients treated for localized RCC will
eventually develop distant metastases (2).

While localized early-stage RCC can be managed surgically,
locally advanced or metastatic RCC (aRCC/mRCC) are often
inoperable due to tumor progression, dissemination, and
metastasis . Furthermore, traditional radiotherapy and
chemotherapy yield poor results, leading to an unfavorable
prognosis and signi�cantly threatening patient survival (3). Over
the past two decades, the �rst-line treatment landscape for aRCC/
mRCC has undergone a profound transformation, evolving from
cytokine-based therapies to vascular endothelial growth factor
receptor (VEGFR)-targeted agents, and more recently, to immune
checkpoint inhibitors (ICIs) and their combinations with tyrosine
kinase inhibitors (TKIs) (4). Angiogenesis is a key driver of solid
tumor growth and invasion, and antiangiogenic therapy has become
an established strategy across multiple malignancies, providing a
mechanistic rationale for VEGFR-TKI–based neoadjuvant
downsizing (5). Immune checkpoint blockade and emerging co-
inhibitory targets, together with key oncogenic signaling pathways
linked to immune evasion, provide a biological rationale for
combination immunotherapy strategies in RCC (6). Among these,
axitinib, a second-generation anti-angiogenic targeted agent, is a
potent and selective TKI of VEGFR-1, -2, and -3. It has been
approved by global health authorities for the treatment of aRCC,
both as monotherapy in the second-line setting and in combination
with avelumab or pembrolizumab for �rst-line treatment (7).
Toripalimab is a humanized anti-programmed cell death protein-
1 (PD-1) IgG4k monoclonal antibody. Notably, the RENOTORCH
study investigating axitinib plus toripalimab—the �rst successful
trial of targeted-immunotherapy combination in Chinese
intermediate-/poor-risk RCC patients—demonstrated clinical
ef�cacy that was non-inferior or even superior to previous studies,
although overall survival data remain immature (8). Additionally,
patients with aRCC/mRCC may still derive bene�t from surgery.
CN was proposed to improve antitumor immune system response
by reducing the burden of RCC that was producing factors
interfering with T-cell function (9). While upfront cytoreductive
nephrectomy (CN) is no longer considered the standard of care for
intermediate-risk, asymptomatic patients with primary clear cell
RCC(ccRCC) and all poor-risk, asymptomatic patients with
metastatic disease, retrospective data from the International
Metastatic RCC Database Consortium (IMDC) suggest that
cytoreductive nephrectomy retains clinical value in patients
receiving vascular endothelial growth factor (VEGF)-targeted
therapy (4, 9). The ef�cacy of novel systemic therapies is
challenging standard management approaches for some patients
with metastatic disease.

Herein, we report a case of advanced ccRCC in which
neoadjuvant toripalimab plus axitinib enabled deferred
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cytoreductive nephrectomy. A literature search of PubMed,
Embase, and Web of Science (through January 2026) did not
identify previous case reports describing this exact sequence in
aRCC/mRCC.
Case presentation

A 50-year-old male presented with a six-month history of fatigue
without an obvious cause and an approximate 5 kg weight loss over
the same period. In May 2025, the patient self-palpated a mass in his
left abdomen, prompting imaging studies. An abdominal CT scan
performed on May 16, 2025, revealed a large space-occupying lesion
in the left kidney, measuring approximately 107×135×133 mm,
highly suggestive of renal malignancy. A PET-CT scan on May 19,
2025, con�rmed a large mass in the left renal region with signi�cantly
increased FDG metabolism, alongside multiple bilateral pulmonary
nodules, some with increased metabolism, indicating pulmonary
metastases. A percutaneous needle biopsy was performed on May
20, 2025. Pathological examination con�rmed a malignant tumor,
and immunohistochemistry (IHC) supported the diagnosis
of ccRCC. IHC results were as follows: P53(5%+),Ki-67(5%+),PAX-
8(+), CAIX(+), CD10(+), EMA(+), E-cad (+), Vim (+), P504S(+),
TFE3(+). There was no signi�cant family history. The patient was
clinically assessed as belonging to the IMDC high-risk group and the
MSKCC high-risk group (10).

Beginning on May 27, 2025, we established a neoadjuvant
therapy regimen of “axitinib (5mg, orally, twice daily) in
combination with toripalimab (160mg, intravenous infusion,
every 3 weeks)” for the patient and obtained the patient’s consent.
Following initial treatment, laboratory tests showed a hemoglobin
level of 82 g/L and a high-sensitivity C-reactive protein (hs-CRP)
level of 107.70 mg/L. On June 10, 2025, the patient was admitted to
the hospital for review due to abdominal pain. CT urography (CTU)
and renal artery CTA revealed a large solid mass in the left kidney
(approximately 147×125×133 mm) with markedly heterogeneous
enhancement and destruction of some calyces; a complete blood
count showed elevated white blood cells, indicating a signi�cant
in�ammatory response. After receiving anti-infective and
nutritional support therapy, the patient underwent the second
cycle of immunotherapy on June 16. Post-treatment, hemoglobin
was 97 g/L, and hs-CRP had decreased to 68.33 mg/L.

The third cycle of immunotherapy was completed on July 16,
2025. During this period, the lowest recorded hemoglobin was 75 g/L,
and hs-CRP was 68.01 mg/L. The patient experienced intermittent
fever and mild anemia, which resolved after symptomatic and
supportive treatment.

On August 1, 2025, the patient was admitted due to left lumbar
pain and fatigue, with hemoglobin dropping to 63 g/L. Following a
hematology consultation, the axitinib and toripalimab treatment
was temporarily held, and subcutaneous erythropoietin was
administered. On August 21, the patient was readmitted with
fever (peak temperature 39 °C), which improved after anti-
infective treatment. A follow-up contrast-enhanced CT scan on
August 26, 2025, demonstrated signi�cant shrinkage of the left renal
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mass (approximately 90×77×98 mm). Gas shadows were visible
within the tumor, suggesting tumor necrosis, and the surrounding
in�ammatory changes had resolved. Radiographic response to
neoadjuvant therapy was assessed using RECIST 1.1 criteria (11).
The primary renal mass was selected as the target lesion (pulmonary
nodules were not measurable). The longest diameter decreased
from 135 mm at baseline (May 16, 2025) to 98 mm on the
preoperative CT (August 26, 2025), corresponding to a 27.4%
reduction and meeting criteria for stable disease (SD). Notably,
intratumoral gas and liquefactive necrosis were observed on
imaging. After evaluation by a multidisciplinary team (MDT) and
upon improvement of the patient’s general condition, he underwent
robot-assisted laparoscopic radical left nephrectomy on September
2, 2025. During the operation, it was found that the renal tumor
protruded signi�cantly and was closely adherent to the left colon,
lateral peritoneum, and spleen. During the separation process,
leakage of intestinal contents occurred. Considering the possibility
of renal cancer invading the intestine, a portion of the colonic tissue
suspected to be invaded by the tumor was resected and sent for
pathological examination. Subsequently, a partial colectomy with
enterorrhaphy was performed (before this operation, the patient
had completed intestinal cleaning by taking polyethylene glycol
powder orally, so a primary intestinal anastomosis was performed
after resecting part of the intestine).The surgery was completed
successfully with a bleeding volume of approximately 200 milliliters,
and one left renal fossa drainage tube was indwelled.

Postoperative pathology con�rmed ccRCC (WHO/ISUP Grade
3) with treatment-related changes. The tumor measured
approximately 11.5×7.5×6.5 cm, predominantly composed of
necrotic tissue with only a small residual component of viable
tumor cells. No vascular or perineural invasion was identi�ed, and
the renal sinus fat was uninvolved. Tumor invasion was present in the
renal pelvis, calyces, and renal capsule. The ureteral margin was free
of carcinoma. None of the 5 resected hilar lymph nodes contained
metastasis (0/5). Immunohistochemistry results included: P53
(scattered positive/wild-type expression), Ki-67 (10% positive),
CK7(-), CK20(-), CK34bE12(-), E-cad (+), EMA(+), CD10(+),
CAIX(+), PAX-8(+), CD117(-), P504S(+), SDHB (+/no loss),
Vim (+), TFE3 (focally weak positive), CD68 (histiocytes+), CD163
(histiocytes+), ALK(-), PAX-2(+), Oct3/4(-), P63(-). These �ndings
indicated low proliferative activity in the residual tumor cells post-
treatment. The submitted “colonic tissue” showed no carcinoma,
consisting instead of �broadipose and smooth muscle tissue with
histiocytic reaction.

On September 20, 2025, the patient developed fat liquefaction at
the surgical incision site, accompanied by mild exudate. A CT scan
showed local exudation and gas shadows in the operative area, with
blurring of the peritoneal planes. The condition improved after
wound cleansing and dressing changes, anti-infective therapy, and
nutritional support. The patient’s hemoglobin level is 117g/L, and
the high-sensitivity C-reactive protein level is 55.34mg/L.

On October 16, 2025, the patient’s rechecked the high-
sensitivity C-reactive protein level was 6.36mg/L.

On November 21, 2025, the patient was hospitalized to continue
the postoperative adjuvant therapy of “axitinib (5mg, oral
administration, twice a day) combined with Toripalimab (160mg,
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intravenous drip, once every 3 weeks)”. During this period, a
rechecked PET-CT indicated low-metabolism small nodules in
both lungs. Compared with the PET-CT image on May 17, 2025,
the lesions were signi�cantly reduced, some disappeared, and the
metabolism was decreased, which was considered to be a signi�cant
inhibition of tumor activity after treatment.

Subsequently, the patient was hospitalized for the sequential
treatment on December 9, 2025, and January 4, 2026, respectively.
On January 3, 2026, the hemoglobin level was 168g/L. At the time of
writing this article, the patient’s KPS score had increased from 70 at
the onset of the disease to 100. Imaging examinations showed no
recurrence or new metastases, and hemoglobin and platelets
remained normal. Adjuvant therapy (axitinib + toripalimab) was
resumed postoperatively and well-tolerated, with no grade � 2
adverse events, further supporting sustained disease control
potential. Figure 1 shows CT images throughout the timeline,
Figure 2 includes intraoperative video screenshots and the
postoperative specimen, Figure 3 illustrates the changes associated
with incision fat liquefaction, and Figure 4 provides a
timeline graphic.
Discussion

In recent years, accumulating evidence indicates that the tumor
microenvironment (TME) is a major determinant of antitumor
immunity and immunotherapy outcomes, supporting the biological
rationale for combining VEGFR inhibition with PD-1 blockade in
RCC (12). A number of key international phase III studies (such as
CLEAR, KEYNOTE-426 and other pivotal trials) have con�rmed
that the combined application of ICIs and TKIs has signi�cantly
improved outcomes for patients with aRCC/mRCC, establishing
itself as a standard �rst-line treatment recommended by
international and Chinese clinical guidelines (7, 8, 13–16).
According to the latest NCCN (v1.2026) guidelines and Chinese
expert consensus on the systemic treatment of aRCC/mRCC,
axitinib combined with a PD-1 inhibitor is one of the preferred
regimens for intermediate- and poor-risk patients, offering high
objective response rates (ORR) and durable disease control (7, 17).
However, none of these studies included the Chinese population,
making the applicability of their results in Chinese clinical practice
questionable. The phase III RENOTORCH study, published in
2024, �lls this gap and is of landmark signi�cance (8). As the �rst
large-scale randomized trial conducted in a Chinese population,
demonstrated that toripalimab plus axitinib signi�cantly prolonged
progression-free survival compared to sunitinib (median 18.0
months vs. 9.8 months; HR = 0.65) and achieved a higher ORR
(55.7% vs. 29.6%). This treatment plan has been included in the
latest edition of “GUIDELINES OF CHINESE SOCIETY OF
CLINICAL ONCOLOGY (CSCO) KIDNEY CANCER” and has
received a Level I recommendation (Category IA evidence) (13). It
is expected to bring survival bene�ts to Chinese patients with
aRCC/mRCC, especially those with intermediate and high-risk
IMDC/MSKCC scores (18). Regarding safety, according to the
previous studies (8, 14, 15), axitinib-based combination therapies
frontiersin.org

https://doi.org/10.3389/fimmu.2026.1755688
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Zhou et al. 10.3389/fimmu.2026.1755688
have demonstrated a favorable and manageable safety pro�le while
maintaining comparable ef�cacy bene�ts. Among them, according
to the RENOTORCH study (8), toripalimab combined with axitinib
exhibits a manageable toxicity pro�le. The most common adverse
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events include hypothyroidism (10.1%), hyperthyroidism (6.3%),
rash (4.8%), reversible liver dysfunction (2.9%), diarrhea (2.9%),
adrenal insuf�ciency, increased TSH, increased serum creatinine,
and immune-mediated pneumonia (2.4% each), which is
FIGURE 1

CT images at different time points: (A) Initial Presentation: A large left renal mass, measuring approximately 107 mm x 135 mm x 133 mm, is
identi�ed, highly suggestive of a malignant neoplasm, likely ccRCC. The left renal artery is tortuous, with its distal branches supplying the tumor.
Splenomegaly is noted; (B) 3 Weeks Post-First Cycle of Immunotherapy and Targeted Therapy: The left renal mass shows no signi�cant
enlargement. The distal tumor-feeding branches of the renal artery exhibit mild attenuation. A left hilar mass is observed, with a larger cross-
sectional dimension of approximately 17 mm x 19 mm; (C) Pre-operative, Post-Three Cycles of Combined Targeted and Immunotherapy: The left
renal mass has signi�cantly decreased in size compared to previous scans, now measuring approximately 90 mm x 77 mm x 98 mm. Internal
liquefactive necrosis accompanied by gas shadows is evident within the mass; (D) 17 Days Post-operation: The left renal surgical bed shows multiple
exudative changes with localized gas shadows. The local fat planes in the abdomen and pelvis appear blurred. A localized exudative change
accompanied by gas shadows is seen in the subcutaneous incision site of the left abdomen. (E) Six weeks after the operation, a signi�cant amount of
absorption of the exudate in the surgical area of the left kidney can be observed. There are scattered small nodules in both lungs, which are roughly
similar to the images before the operation.
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