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Abstract

:

Background: Renal cell carcinoma with sarcomatoid dedifferentiation represents a rare histological entity characterized by aggressive behavior, limited efficacy of tyrosine kinase inhibitors or mTOR inhibitors, and poor outcome. The immune checkpoint inhibitor therapy regimen combining ipilimumab with nivolumab represents a new standard of care for this patient population due to a hitherto unprecedented response rate and overall survival. On the other hand, the role of cytoreductive nephrectomy in metastatic renal cell carcinoma, in particular, with sarcomatoid histology, remains controversial. Patient and Methods: In the present case series, we report six patients with locally advanced or synchronous metastatic sarcomatoid renal cell carcinoma and intermediate or poor International Metastatic RCC Database Consortium (IMDC) risk score, five of whom were successfully subjected to cytoreductive nephrectomy. Results: All six patients received the combination regimen of ipilimumab with nivolumab. Five of these patients underwent upfront cytoreductive nephrectomy followed by systemic treatment without any significant delay, with a durable treatment outcome. Notably, two patients with poor prognostic features achieved a long-term major partial response to therapy. We also performed a review of the literature on optimal treatment strategies for patients with sarcomatoid renal cell carcinoma. Conclusion: Herein, we highlight the feasibility of performing cytoreductive nephrectomy in patients with intermediate/poor prognosis metastatic renal cell carcinoma with sarcomatoid dedifferentiation followed by immunotherapy with ipilimumab and nivolumab. To enhance the chances of immunotherapy success, cytoreductive nephrectomy should also be considered for patients presenting with a disease with adverse prognostic parameters.
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1. Introduction


Renal carcinoma (RCC) was diagnosed in 431,288 people and contributed to 179,358 deaths worldwide in 2020, according to the GLOBOCAN report [1]. Sarcomatoid differentiation is a relatively unusual feature encountered in about 4–5% of all cases across most histological RCC subtypes, although it is most commonly observed in clear cell RCC (ccRCCs) and chromophobe RCC [2]. Once sarcomatoid features have been detected in a tumor sample, the tumor is classified as a sarcomatoid RCC (sRCC). The prognosis of metastatic sRCC is poor, with a median overall survival (OS) in the majority of cases being less than one year [3,4,5]. Notably, the percentage of cells with sarcomatoid features determines the prognosis, and a higher proportion is associated with an increased risk of local relapse and inferior OS [2,6]. The International Society of Urologist Pathologists (ISUP) classification recognizes sRCC and rhabdoid RCC as aggressive RCC subsets [7]. sRCC is known to have an especially aggressive behavior, evidenced by a high number of recurrences and death, and, historically, is generally considered to have very limited therapeutic options [8]. Although the data supporting the activity of commonly used drugs such as tyrosine kinase inhibitors (TKIs) and mammalian target of rapamycin (mTOR) inhibitors are either retrospective or extrapolated from trials involving mainly ccRCC and overall very limited in sRCC [9], the systemic therapy recommendations broadly follow treatment approach in ccRCC. Furthermore, the role of CN in sRCC remains somewhat unclear with regard to the rapid evolution of systemic therapy, because of conflicting data and the absence of prospective randomized trials [10]. Moreover, the role of CN has often been disputed in this patient population due to unfavorable outcomes [11]. The question of whether to perform CN in all mRCC patients remains one of the most pertinent issues affecting to a great extent patient outcomes.



The administration of immune checkpoint inhibitors (ICI) has become an accepted standard of care for patients with many tumor types [12]. Subgroup analyses of sRCC in the first line setting in recent phase 3 clinical trials confirmed the efficacy of ICI-based regimens compared to sunitinib [13,14,15,16]. In a post hoc analysis of the phase III CheckMate 214 trial, anti-PD-1 therapy with nivolumab plus anti-CTLA4 therapy with ipilimumab showed an impressive overall response rate (ORR) and OS benefit in comparison with sunitinib in treatment-naive sRCC patients with intermediate and poor-risk prognosis [13,17]. Notably, the complete response rate (CR) in nivolumab-plus-ipilimumab-treated sRCC patients reached 18.9% versus 3.1% for the sunitinib arm, demonstrating a tremendous benefit for so far hopeless patients [13]. Indeed, with ORR over 50%, CR of 18.9%, and median OS (mOS) exceeding two years, the combination of nivolumab plus ipilimumab has established a new therapeutic standard for sRCC patients. Other active regimens for sRCC include the combination of pembrolizumab plus axitinib in the KEYNOTE-426 trial, with a subset analysis showing ORR of 58.8%, CR of 11.8%, 12-month OS of 83.4% [14], and the avelumab plus axitinib regimen in the JAVELIN Renal 101 trial, with ORR of 47%, CR of 4%, and 12-month OS of 83% [18]. Moreover, atezolizumab plus bevacizumab in the subset analysis of the IMmotion 151 trial showed significant benefit in all parameters regardless of the prognostic group, including response rate of 49%, CR of 10%, and 12-month OS of 69% [15]. Finally, based on a meta-analysis published by Iacovelli et al., ICI-based combinations showed an improved outcome in all parameters, including progression-free survival (PFS) and OS, in comparison with sunitinib (until recently considered a standard of care), with a decline of over 40% of progression (HR = 0.56; p < 0.0001) and mortality (HR = 0.56; p = 0.001) risks [19]. It should be noted that the sarcomatoid proportion within the tumor (<10%, >50%, or pure sarcomatoid histology) was not addressed in the results of effectivity in these trials.



We reviewed our database from 2015 until 2021 and identified six patients with synchronous mRCC with sarcomatoid histology who received a combination of nivolumab with ipilimumab as front-line therapy. Herein, we report the six cases, focusing on the timing of cytoreductive nephrectomy that was considered upfront or delayed depending on patient response to immunotherapy.




2. Case Presentation


The clinical characteristics of the patients included in this case series are described here, and important data are summarized in Table 1.



2.1. Case 1


A 68-year-old man presented in March 2020 with a large tumor of the right kidney with synchronous metastases to the lungs, mediastinum, left adrenal gland, and extensive retroperitoneal lymphadenopathy (Figure 1a). The medical history was otherwise unremarkable. The patient underwent cytoreductive nephrectomy regardless of the presence of poor prognostic features according to the IMDC, including anemia, hypercalcemia, thrombocytosis, interval to therapy initiation, and Karnofsky performance status (KPS) 2, in April 2020. Histological examination confirmed a renal cell carcinoma with sarcomatoid and rhabdoid features. In May 2020, the patient received four cycles of nivolumab (3 mg/kg) plus ipilimumab (1 mg/kg) given every three weeks. Within a few weeks of therapy, the patient reported significant relief. Lab tests, including blood count and serum calcium, normalized, and KPS improved to 0. A follow-up CT scan showed partial response in all evaluated lesions (Figure 1b). The only adverse event was itching, that did not require any intervention. The patient continued with nivolumab monotherapy at a 480 mg flat dose until April 2021, when the therapy was interrupted due to Common Terminology Criteria for Adverse Events (CTCAE) grade 3 dermatitis. Systemic prednisone was initiated at 0.5 mg/kg, and the rash decreased within a few weeks. Upon improvement, the therapy with nivolumab was reintroduced. After 25 months, in June 2022, the patient remains on therapy, with a minimal residual tumor on CT scan and no additional adverse events.




2.2. Case 2


A 58-year-old male patient presented in November 2014 with a left renal mass and bulky retroperitoneal lymphadenopathy (Figure 2a). The patient had a short history of arterial hypertension and sinus tachycardia. Laboratory examinations at the time of diagnosis showed anemia, thrombocytosis, neutrophilia, and alanine aminotransferase (ALT) and aspartate aminotransferase (AST) CTCAE grade 1 elevation. The patient had the tumor removed in November 2014, but the surgery was only cytoreductive and not radical, leaving a left residual mass in the retroperitoneum. Histological examination revealed sRCC pT3pN1M0. A CT scan two months after surgery showed multiple lung metastases, 3 cm in size (Figure 2b), and a large mass in the retroperitoneum (Figure 2c). The patient had a poor prognosis score according to IMDC (anemia, neutrophilia, thrombocytosis, KPS, and interval to therapy initiation). The laboratory parameters of liver function improved after surgery and were within normal range. In March 2015, the patient was enrolled in the CheckMate 214 trial and received the combination therapy of nivolumab plus ipilimumab at a standard dose for four cycles, then continued with nivolumab monotherapy (3 mg/kg) every two weeks, achieving major partial response on CT examination within two months (Figure 2d). Soon after therapy initiation, the patient felt relieved, and his blood count was normalized. The patient continued with the therapy until October 2021, when the therapy was permanently stopped due to grade 3 ALT and AST elevation. Intravenous methylprednisone 1 mg/kg was immediately initiated. Liver tests gradually returned to normal, and all clinical symptoms accompanying the course of therapy that the patient did not consider, including grade 1 diarrhea, grade 2 insomnia, and grade 1 joint pain, disappeared. The patient continues to be followed. At the last visit in May 2022, he was without evidence of disease activity.




2.3. Case 3


A 53-year-old man presented in March 2020 with nausea and vomiting. Gastroscopy detected a duodenal ulcer that was subsequently treated with proton pump inhibitors, while an abdominal ultrasound showed an incidental tumor mass in the left kidney. A CT scan confirmed a large heterogenous tumor of the left kidney and revealed multiple small lung metastases. The patient was scheduled for CN to be followed by systemic immunotherapy. In June 2020, the tumor was surgically removed, with negative margins, and histology confirmed it as sRCC. Given the IMDC poor-risk score (anemia, neutrophilia, and interval to therapy initiation), combination immunotherapy was initiated in July 2020. The therapy was stopped for meningoencephalitis caused by Lyme disease a week after therapy initiation. Two weeks after recovery, the patient had to be rehospitalized for grade 3 ALT, grade 4 AST elevation, and grade 3 hyperbilirubinemia. Rapid improvement of liver tests after intravenous methylprednisone (2 mg/kg) confirmed immune-related adverse events (irAE). A follow-up CT scan showed partial response of the lung metastasis and a large cystic lesion in the original tumor site suspicious of disease recurrence. The patient remained asymptomatic but refused to undergo any therapy at that time. After confirmation of disease progression in April 2021, therapy with cabozantinib was started, which, however, was poorly tolerated, and early progression was evident on CT examination in August 2021. The patient was then unsuccessfully screened (due to only one preceding cycle of ICI therapy, with a minimum of two cycles required) for the clinical trial with belzutifan. Consequently, a nivolumab 240 mg flat dose was reintroduced in December 2021, leading to stable disease and no further adverse events. At the last visit in July 2022, the patient had stable disease on CT examination.




2.4. Case 4


A 70-year-old male patient presented in December 2019 with significant weight loss, anorexia, and pain in the lumbar spine. The patient had a history of arterial hypertension and a pacemaker for a complete heart block and had undergone a recent surgery for total endoprosthesis of the left hip (in December 2019). A CT examination showed a right kidney tumor and a thrombus in vena cava inferior (VCI) with bilateral retroperitoneal and mediastinal lymphadenopathy, stage cT3bN1M1. Laboratory examination at the time of diagnosis showed anemia, neutrophilia, thrombocytosis, and coagulopathy. Considering the poor prognostic score as well as coagulopathy, it was decided to perform a biopsy and administer a systemic therapy, followed by deferred CN. The renal tumor biopsy confirmed an sRCC, and the patient received nivolumab plus ipilimumab in July 2020. KPS was 70% on the day of therapy initiation. The patient died ten days later, presumably due to rapid disease progression.




2.5. Case 5


A 71-year-old female patient presented in January 2019 with a significant weight loss. A CT scan showed a tumor in the right kidney, 75 mm large in size, a metastasis in the right adrenal gland, and several small nodules in the lungs and pleura, suspicious of metastases. The patient had a history of diabetes mellitus, arterial hypertension, chronic obstructive lung disease, gastric ulcer, and glaucoma. Laboratory tests were within normal ranges, categorizing the patient as having an intermediate prognosis. The CN was performed in March 2019, resulting in the removal of the affected kidney and of the metastasis in the adrenal gland. Histological examination revealed sRCC stage pT3N0M1. The subsequent CT in June 2019 showed a solitary metastatic lesion in the left adrenal gland and stable nodules in the lungs. The therapy with nivolumab plus ipilimumab was initiated in August 2019. Two months later, a control CT scan demonstrated progression of the metastatic lesion in the adrenal gland, but this finding could not be verified on the confirmatory CT scan in January 2020. The patient continued with the immunotherapy, completing four cycles of combination treatment followed by nivolumab monotherapy until disease progression manifested by clinical deterioration and an increase in the size of the metastasis in the left adrenal gland in March 2020. At the end of March 2020, therapy with sunitinib was initiated, which was interrupted after the first cycle due to grade 2 thrombocytopenia. The dose of sunitinib was decreased to 37.5 mg/day, which was well tolerated. Sunitinib administration was terminated in September 2020 for disease progression (enlargement of the left adrenal gland), headache, and overall worsening. In May 2022, the patient was still alive, 18 months after the last CT examination, with a stable overall condition and without any further systemic therapy.




2.6. Case 6


A 66-year-old male patient with a history of recurrent urolithiasis, diabetes mellitus on insulin therapy, and stroke (with no permanent disability) presented with lumbar pain in October 2017. A CT examination revealed a large expansion in the retroperitoneum (93 × 67 × 112 mm) in close proximity to the right kidney, several enlarged retroperitoneal lymph nodes, two lesions in the right adrenal gland, and a small lesion (24 mm × 18 mm) in the right kidney. Given the intermediate risk score (thrombocytosis and interval to therapy initiation) according to IMDC and KPS 90%, the patient underwent radical right nephrectomy in October 2017, accompanied by the removal of the large metastasis in the retroperitoneum, with surgical stage being pT3apN1pM1, and histological classification as sRCC. Subsequently, the patient participated in the WO39210 trial, receiving only a placebo, not atezolizumab, as ascertained in March 2020, when disease progression with a growing lymph node in the retroperitoneum was detected on CT. The systemic therapy with nivolumab plus ipilimumab was initiated in April 2020. The patient received three cycles of ICIs, and the therapy had to be terminated in June 2020 due to grade 4 colitis with concurrent acute renal failure (urea 39 mmol/L and creatinine 265 µmol/L) and thyrotoxicosis. Therapy with methylprednisolone 1mg/kg was immediately started, and the dose was increased to 2 mg/kg three days later because of no response. A coloscopic biopsy confirmed colitis. Since colitis was steroid-refractory, infliximab (5 mg/kg) was administered, resulting in prompt relief within ten days after symptoms initiation. Despite the very slow titration of steroids lasting over a year, the patient had to continue the therapy (prednisone 5 mg/day) permanently due to repeated diarrhea recurrence. The patient died, probably due to disease progression, in June 2022.





3. Discussion


Here, we presented six cases of mRCC patients with sarcomatoid histology treated with the combination of nivolumab plus ipilimumab in the front-line setting. Five of the patients underwent upfront CN prior to systemic therapy, which resulted in durable responses. Considering the adverse histological subtype and poor prognosis of these patients, an OS exceeding 24 months is far beyond what would be expected. Moreover, two of the patients featuring poor prognostic characteristics and KPS of 70% at the beginning of therapy experienced a prompt symptomatic improvement and durable major partial response to ICIs following CN that would be unlikely prior to the advent of ICI. To the best of our knowledge, this may be the first report of its kind in the literature.



ICIs represent a major advancement in the therapeutic approach aiming at cancer cell elimination. ICIs are particularly effective in tumors with a high burden of immunogenic antigens, such as melanoma and non-small cell lung carcinoma (NSCLC), and present a great potential to control these tumor types. As our understanding of the immune profile of sRCC evolves, the findings that programmed cell death ligand-1 (PD-L1) and tumor-infiltrating lymphocytes (TILs) are frequently expressed in sRCC underpin the activity of ICIs and their use to treat this tumor type, as supported by successful clinical trials’ results. Given the activity of ICI-based regimens in sRCC reported in clinical trials [8,13,17], the incorporation of ICI, aimed to stimulate the immune response against tumors by targeting the regulatory checkpoints PD-1/PD-L1 and/or CTLA-4, as a standard of sRCC therapy is indisputable. On the other hand, the mechanism for this enhanced response to immunotherapy is unclear but may relate to the disease biology. Next-generation sequencing revealed different driver mutations in sRCC compared to ccRCC tumors [20]. The sarcomatoid as well as the epithelial parts of sRCC contain identical genomic features harboring high genomic instability, p53 mutations, lack of von Hippel–Lindau (VHL) gene mutations, high Ki-67, and increased Teff signature [20,21]. One of the mechanisms of the enhanced responsiveness could be a higher immunogenic profile and PD-L1 expression in sRCC, since higher PD-L1 expression and increased CD8-positive cell density have been observed in sRCC compared to non-sarcomatoid RCC tumors [8,15]. Moreover, PD-L1 expression has a prognostic implication, as demonstrated in prior studies [22,23]. Finally, higher PD-L1 expression is associated with a higher grade within a tumor [24]. However, Gupta et al. did not show a prognostic impact of PD-L1 expression in a cohort of patients with high-grade tumors [24]. Besides, these observations have the obvious limitation of tumor heterogeneity. The need to identify biomarkers of response is obvious. For example, 9p24.1 amplification, leading to constitutive expression of PD-L1, appeared to represent an encouraging predictor of response to immunotherapy in RCC [24]. Meanwhile, Yoshida et al. published data on three different histological phenotypes, i.e., eosinophilic, mixed, and clear-type ccRCC, underlined by different mechanisms, that significantly correlate with prognosis and show distinct responses to angiogenic or immune-mediated blockade [25]. Another critical factor is the tumor microenvironment (TME), characterized by an inflamed stroma with extensive immune infiltrates in sRCC [26]. Interestingly, Wang et al. described a correlation of inflammation in the TME with anemia and thrombocytosis, which are two out of six IMDC risk factors, suggesting a systemic immune reaction derived from the tumor [26]. Finally, the genetic heterogeneity of sRCC is reflected in the variability of the tumor response to ICI. Meanwhile, several molecular drivers of ICI resistance have been identified, including enrichment of transforming growth factor beta (TGF-beta) signaling [27].



sRCC is typically characterized by a large primary tumor or bulky disease at initial presentation, and up to 80% of patients have metastatic disease at the time of presentation [10]. The role of CN in sRCC remains a matter of debate. In general, defining the role of CN in mRCC represents not only a clinical challenge [28,29] but often a pivotal moment in determining a patient outcome. The high activity of ICI in patients with sarcomatoid histology underscores the need to re-evaluate CN role in the initial management of patients with this rare disease. Based on the experience with the present cohort, we speculate that removing the large primary tumor could have had an impact on the response to subsequent immunotherapy. This hypothesis is in concordance with the European Society for Medical Oncology (ESMO) guidelines recommending CN in the presence of large primary tumors [30]. Performing CN in five of the patients in the present series was feasible and facilitated the response to subsequent systemic therapy, possibly due to tumor debulking. Furthermore, two of the patients with initially poor prognosis had a prompt and very favorable responses, with major partial responses on CT examination. On the other hand, we do not know whether immunotherapy could have had the same effect without previous CN, since a reduction of the tumor mass might have not been necessary, and the tumor would have decreased in size anyway following immunotherapy.



In the era of targeted therapy, CN was associated with improved OS in several large retrospective observational studies [31,32,33,34], and its benefit was also demonstrated in mRCC of non-clear cell histology [35]. Sarcomatoid differentiation portends a worse prognosis, regardless of a clear cell or non-clear cell origin [36]. Nevertheless, an improved outcome was also noted in patients with sRCC undergoing CN versus no surgery [10,33]. These results advocate for CN in this patient population [37]. However, data on the role of CN in patients with non-clear cell histology are scarce and only retrospective. Considering the optimal approach in a patient with mRCC of non-clear cell histology, we should adopt an individualized strategy and balance the pros and cons with regard to the benefit of CN versus delayed initiation of systemic therapy. Adashek et al. published data on patients with sarcomatoid dedifferentiation undergoing CN showing poor prognosis and limited or no benefit from the surgery [38]. The authors conclude that by performing a pretreatment biopsy with detection of unfavorable histology such as a sarcomatoid histology, the treatment should be switched to systemic therapy conferring meaningful strategic benefit to the patient [38]. A retrospective study (391 patients, 5.6% sRCC) reported by Singla et al. demonstrated a survival benefit in patients treated with CN plus ICIs compared to patients receiving ICIs alone, from a registry-based cohort of patients [39]. Meanwhile, patients with administered a preoperative setting of ICIs showed a better outcome in terms of grade and tumor stage compared to patients receiving CN upfront. Moreover, pathological CR (pCR) in the primary tumor was identified in 10% of patients receiving ICIs preoperatively [39]. However, it should be kept in mind that patients with upfront CN had more favorable tumor characteristics. On multivariable analysis, no predictors of favorable outcomes regarding CN timing were identified [39].



Most importantly, CN is not recommended for patients with poor prognostic features based on several retrospective studies [32,33,40] as well as the prospective CARMENA trial results [41], and this fact is reflected in international guidelines such as the European Association of Urology (EAU) and ESMO guidelines [30,42]. Data from the SURTIME trial support immediate (upfront) CN only for a subset of patients with mRCC [43]. In the present series, three of the patients were in the poor prognostic category but still showed a durable treatment response. Based on this experience, we do not think that a poor prognosis should be considered an absolute contraindication when deciding whether to perform an upfront CN. It should be noted that both CARMENA and SURTIME prospective trials challenge the role of CN as such. It is obvious that selecting the patients who benefit most from CN is of utmost importance. Recruitment into prospective trials of CN was rather difficult. Thus, there is little doubt that in rare conditions such as sRCC, no prospective trial dealing with the role of CN will ever be pursued.



A post hoc analysis of the SURTIME trial showed an advantage of deferred CN with regard to improved management of systemic therapy because of earlier administration of sunitinib as well as longer duration of therapy leading to better disease control [44]. In the cohort with immediate CN, 19.6% of the patients reported disease progression 4 weeks following surgery, with median time to systemic therapy initiation of 39.5 days and 46% of the patients showing disease progression 4 months from CN, in contrast with only 32.7% in the deferred arm [44]. From this point of view, it seems more convenient to start with systemic therapy to achieve disease control; on the other hand, the window of opportunity for removing the primary tumor can be missed irreversibly. Interestingly, a retrospective analysis of 71 mRCC patients treated with ipilimumab and nivolumab upfront with the option of deferred CN in responding patients showed a 33.3 % response rate in the primary site and a 91.3% overall response rate at metastatic sites regardless of the prognostic group [45]. CN was performed in 18.8% of the patients after a median time of 13 months [45].



Recently, data from a cohort study from the National Cancer Database published by Chakiryan et al. did not demonstrate a survival benefit for CN in patients with mRCC using instrumental variable analysis [46]. The authors claim that the indication for CN is primarily driven by factors that are not reflected in observational studies, leading to confounding results. Distance from patient’s residence influencing the decision of CN could by one of these factors. It should also be noted that there are potential complications arising from CN, which may jeopardize further systemic therapy. In terms of wound healing after an extensive surgical procedure, the patient could be exposed to deterioration of immunosurveillance and rapid disease progression. Delay of systemic therapy is one of the major concerns regarding CN. On the other hand, immunotherapy itself may not influence wound healing, but fibrotic changes following successful immunotherapy do occur, making the surgical procedure a challenge. The morbidity of the surgical procedure should not be neglected [47,48]. Currently undergoing prospective trials addressing the role of CN in combination with ICIs in mRCC, including the PROBE trial and the NORDIC-SUN, are enrolling patients with all histological subtypes; nevertheless, the number of sRCC patients included will probably be limited [49]. Therefore, we can learn from retrospective data and case reports about this patient population [35,50,51] and perhaps joint multi-institutional efforts to establish a concept of treatment recommendations.




4. Conclusions


Tailoring the treatment strategy for an aggressive disease such as sRCC remains a challenge. Undoubtedly, immunotherapy represents a current gold standard of systemic therapy in sRCC. Due to the paucity of prospective data, defining the role of CN in the immunotherapy era continues to be a matter of debate. The present findings underscore the need for an individualized approach when considering a multimodality treatment to weigh the potential benefit of primary tumor mass reduction against the risk of perioperative complications and systemic therapy delay. Although this concept may warrant prospective validation, this may be difficult for rare RCC subtypes such as tumors with sarcomatoid features. The optimal management of rare types of mRCC, including sRCC, remains an unmet medical need but, in the foreseeable future, it will be guided by retrospective case series like the present cohort.
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Figure 1. (a) Patient 1, pretreatment CT of the chest demonstrating lung metastases. (b) Patient 1, marked tumor reduction after the combination regimen of ipilimumab with nivolumab. 
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Figure 2. (a) Patient 2, pretreatment CT of the renal tumor. (b) Patient 2, pretreatment CT of the chest demonstrating lung metastases. (c) Patient 2, a large mass in the retroperitoneum. (d) Patient 2, major partial response after the combination regimen of ipilimumab with nivolumab. 
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Table 1. Patient Characteristics.
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	Patient
	Age (Years)
	Sex

(Male/

Female)
	IMDC Score
	Initial Stage
	Size of the Primary Tumor (mm)
	% Sarcomatoid Component
	Number of Metastatic Sites
	Treatment Duration (Days)
	Time from CN to ICI Initiation (Days)
	Survival from Initial Diagnosis (Months)/Latest Control
	Toxicity





	1
	68
	M
	5
	T2bN1M1
	100
	100
	3
	720+
	22
	26+/(June 2022)
	dermatitis



	2
	58
	M
	5
	T3aN1M0
	70
	100
	2
	2419
	99
	90+/(May 2022)
	hepatotoxicity



	3
	53
	M
	3
	T3aN1M1
	90
	80
	1
	21
	36
	25+/(July 2022)
	hepatotoxicity



	4
	70
	M
	6
	T3cN1M1
	120
	NE
	1
	10
	NA
	0.3
	none



	5
	71
	F
	1
	T3aN0M1
	75
	75
	1
	188
	144
	35+/(May 2022)
	none



	6
	66
	M
	1
	T3aN1M1
	42
	95
	1
	42
	913
	56
	colitis







NA not applicable, NE not evaluable
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