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TREATMENT OF METASTATIC RENAL CELL CARCINOMA: A
COMPREHENSIVE REVIEW AND INDIAN PERSPECTIVE

ABSTRACT

Renal cell carcinoma (RCC) is the eighth most common type of cancer, with more than one-third of
patients having metastases when first diagnosed. There is a paradigm shift in metastatic RCC
(mRCC) management with the advent of newer therapy options. The development.of new:innovative
diagnostic and therapeutic tools has improved the prognosis of patients with advanced-stage disease.
Inclusion of agents targeting the vascular endothelial growth factor (VEGF). pathway (predominantly
VEGFR-directed tyrosine kinase inhibitors (TKIs)), immune-checkpoint inhibitors (ICls) and parallel
efforts to uncover new targets unveil the underlying biological differences between heterogeneous
disease subtypes. Thus, new systemic therapies have become increasingly complex and optimising
patient selection and treatment sequence for better patient outcomes has become crucial. This review
provides a comprehensive overview of advances in the treatment landscape, emphasising the
importance of individualised treatment approaches for. specific subgroups of patients and also
discusses the Indian perspective on the-management of metastatic renal cell carcinoma with real-

world case studies.

Keywords: Metastatic RCC, Targeted Therapy, Immunotherapy, Systemic Therapy

INTRODUCTION

4GLOBOCAN 2020 reported kidney cancer as the 14th and 15th leading cause of new cases and
deaths because of cancer, respectively. The projected incidence of renal cell carcinoma (RCC)
among males was about 2/100,000 population, while for females was about 1/100,000 population in
the year 2020 [1]. The incidence rate of RCC has risen recently, with more than 50% of RCC cases
currently detected incidentally. About 20%-30% of patients will have metastatic disease at
presentation. Furthermore, 20-30% of patients with previously non-metastatic diseases are

anticipated to exhibit a recurrence within five years [2].

Molecular and genomic advances have increased the understanding of the underlying
pathophysiology of kidney cancer. The updated classification by the "WHO described 16 subtypes of

kidney cancer divided according to genomic, molecular, and syndromic characteristics [3]. In addition,
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immune-checkpoint inhibitors (ICI), novel targeted agents, and combination strategies are now
available therapeutic options. Thus, treatment selection based on risk stratification and optimal
sequencing is critical for better clinical outcomes and improving patients' quality of life [4,5]. Moreover,
a better understanding of molecular characteristics, genomics, and biology of the tumour and its

microenvironment drives the development of innovative diagnostic and therapeutic tools [6].

Metastatic RCC (mRCC) is often considered a chemotherapy and radiotherapy resistant tumour.
Traditionally, treatment of mMRCC was based on cytokine therapy, which had low response rates with
a high level of treatment-related toxicity. Subsequently, the treatment strategy for mRCC has
significantly shifted towards targeted therapy directed against angiogenesis, mTOR pathways, and
immune checkpoint pathways (Figure 1) [7]. Biological heterogeneity of the disease is.responsible for

varying response rates to current treatment options [7].

The current review highlights the importance of risk stratification, active surveillance of metastatic
RCC patients, and principles of RCC management decision-making; In addition, the treatment
paradigm is reported based on individual factors, coupled with.the management of naive and special

patient populations.

°ESMO clinical practice guidelines for diagnosis and treatment of RCC were updated for 2021 [8].
However, it was decided by both ESMO and the Singapore Society of Oncology (SSO) to convene a
special, virtual guideline meeting in May 2021 to adopt. ESMO 2019 recommendations, considering
ethnic differences associated with the treatment of. RCC in Asian patients. Experts made consensus
opinions from India (1SMPO), China ((CSCO), Japan (fJSMO), Korea (°’KSMO), Singapore (SSO),
Malaysia ("MOS), and Taiwan (TOS) [9].
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FICATION OF METASTATIC RCC PATIENTS

Several risk models have been developed to guide treatment selection in mRCC patients. The most
common risk models used for mRCC patients were developed by researchers from the International
Metastatic Renal Cell Carcinoma Database Consortium (IMDC) and the Memorial Sloan Kettering
Cancer Centre (MSKCC). These risk models incorporate various clinical and laboratory parameters

for disease risk stratification [10,11].
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The IMDC model overlaps with the MSKCC model in the targeted therapy era, except for the criterion
that includes thrombocytosis and neutrophilia instead of elevated 'LDH. IMDC is validated for different
therapy settings, especially in patients with non-clear histologies [12]. In addition, the MSKCC tool
was developed to assist clinicians to better-predicting prognosis based on risk stratification, which
incorporates Karnofsky's performance status (<80%), time from the initial diagnosis to systemic

therapy, low haemoglobin, hypercalcaemia, and LDH for treatment and diagnosis [13].

IMDC and MSKCC models include 6 and 5 risk factors, respectively, out of which four risk factors are
common (Table 1) [14,15]. Treatment outcomes generally vary according to risk stratification, and
poorer outcomes are observed in patients with three or more prognostic factors [16]. According to the
IMDC and MSKCC prognostic models, more than 50% of patients are stratified into an.intermediate-
risk group [17]. However, various studies suggest that the intermediate-risk group isheterogeneous,
which plays a vital role in treatment selection, patient counselling, and stratification [18,19].. The IMDC
model was initially developed and validated as a prognostic model for patients treated with targeted

therapy, and the MSKCC model was often used in conventional immunotherapy [20].

Table-.1." Comparison’ between IMDC and MSKCC prognostic models for risk
stratification'of mMRCC patients [14]

Risk factors Values IMDC MKCC

KPS <80 Present Present
Diagnosis to treatment <12 months Present Present
Hb concentration <LLN Present Present

For men: <13.2 g/dL

For women: <11.6

ILactate Dehydrogenase
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g/dL

Corrected calcium >10 mg/dL Present Present

concentration

Neutrophil count 7x10° Present Absent
Platelet count >400k Present Absent
LDH 1.5x normal Absent Present

IMDC: International Metastatic Renal Cell Carcinoma Database Consortium; MSKCC:
Memorial Sloan Kettering Cancer Centre; Hb: Hemoglobin; KPS: Karnofsky

performance status; LLN: Lower limit of normal; RF: Tx: ULN: Upper limit of hormal.

In the current immune checkpoint inhibitor era, the prognostic value of MSKCC' and IMDC
classifications has emerged as a potential predictive role. It has been, used to conceptualise and
design recent clinical trials (CABOSUN, Checkmate-214, and CARMENA) with an evolving predictive

use of these scores [21].
ACTIVE SURVEILLANCE

Progression of mMRCC can either be rapid or have an indolent course [22]. Active surveillance (AS) is
a term used to describe a watchful-waiting period in a subset of the mRCC population before starting
systemic therapy. An increase in treatment-induced toxicities leads to impaired quality of life (QOL);
hence, AS is a commonly used strategy in mMRCC patients with low tumour burden or slow-growing
diseases. Evaluation and assessment of comorbid conditions in patients are necessary to stratify the
risk of treatment before choesing a management strategy. The multicentre trial study characterised
the time to initiate systemic therapy under active surveillance and monitored 52 asymptomatic mRCC
patients with a 38-month median, follow-up [20]. Patients were assessed radiographically at baseline
every three months in:-the first year, every four months in the second year, and every six months. It
concluded that a subgroup.of mMRCC patients could safely undergo active surveillance before starting

systemic therapy [23].

AS.is a safe and appropriate alternative approach to immediate systemic treatment in clinical practice
[23]. An extensive study done by Harrison et al. in 2021 provided beneficial evidence to define the
population:and outcomes in which AS can be considered [23]. The study included 504 patients with
mRCC, initially managed by AS or systemic therapy. The disease was present in 69% of patients who
received AS, whereas the remaining 31% had no evidence of disease. In the MaRCC study, AS was
the initial management strategy in >25% (n = 143) of enrolled patients, with a median follow-up of 33
months from enrolment. However, follow-up was too short to assess long-term outcomes; the median
overall survival (OS) has still not been reached in the AS cohort compared with 30 months median OS
in the systemic therapy cohort [23]. Therefore, a considerable number of mRCC patients can be safely

spared from treatment-induced toxicities and impaired QOL associated with systemic therapies for a
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substantial duration. However, more research is required to identify relevant clinical and laboratory

factors, including biomarkers, for more accurate and standardised characterisation of AS patients.
TREATMENT PARADIGM BASED ON INDIVIDUAL FACTORS

Metastatic RCC is a complex disease with different prognostic factors, stages, and therapeutic
options. The following discussion will assist in developing an individual treatment paradigm for mRCC

patients based on specific clinical factors [24].
PATIENT SELECTION FOR CYTOREDUCTIVE NEPHRECTOMY

Cytoreductive nephrectomy (CN) had become the standard of care for the management of mRCC for
nearly two decades, [25] which is based on the prospective trials of interferon- immunotherapy era, an
outdated and inferior treatment modality [26,27]. Before 2006, therapy for mRCC included a single-
agent or a combination of cytokine-based regimens (e.g., IFN-a and IL-2) with or without CN. Level 1
evidence supported the use of CN to eradicate the primary tumour in combination with IFN-a
[28,29] as it conferred a significant survival advantage over medical therapy alone.* Perioperative
mortality was 1.4%, and more than 90% of patients undergoing CN received subsequent systemic
therapy (ST) [30].

The choice of CN in patients is based on the performance status, which is the most critical factor. The
*SWOG and 'EORTC studies reported favourable performance status as an independent predictor of
survival [31,32]. The study by Mathieu et.al. demonstrated that only patients with an "ECOG score of
0 to 1 or a good/intermediate MSKCC prognostic score;benefited from CN. On the contrary, patients
with an ECOG score of 2 to 3 orpoor MSKCC score did not take advantage of CN. Therefore, it is
unclear whether this population benefits from CN or not [33]. In SWOG and EORTC trials, 20-25% of

patients with poor performance showed limited survival [34].

The "EAU 2021 guidelines recommend CN for patients with good ECOG PS (0-1), large primary
tumours, and low metastatic volume. In addition, these guidelines do not recommend CN use in
patients with:poor. performance’ status (PS) or intermediate to poor risk diseases, small primary
tumours, ésignificant metastatic burden, or sarcomatoid tumours [35]. Another functional paradigm
involves identifying:preoperative risk factors as a predictor of better outcomes. A retrospective study
identified seven preoperative factors that correlate with median overall survival (OS): elevated lactate
dehydrogenase (LDH), decreased albumin, symptomatic metastases, liver metastases,
retroperitoneal metastases, supradiaphragmatic metastases, and stage T3 or above [36]. Patients
with 24 of these factors do not benefit from CN when compared to patients having <3 factors.
According to the ESMO 2021, which has been adopted Pan-Asia, CN is recommended for patients
with good PS, low metastatic burden, and symptomatic primary tumours either as up-front surgery or

delayed nephrectomy [8,9].

¥ Southwest Oncology Group

' European Organisation for Research and Treatment of Cancer
™ Eastern Cooperative Oncology Group

"European Association of Urology
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Bex and colleagues examined 16 patients with mRCC treated initially with two courses of IL-2 and
interferon-a [37]. Five of these patients progressed and did not require surgery, whereas the
remaining patients underwent CN, followed by additional immunotherapy with a mean OS of 11.5
months. The results were compared to the CN arm survival in the SWOG and EORTC trials. This
demonstrated that cytokine therapy might determine the subset of patients who are unlikely to benefit
from surgery, thereby protecting them from morbidity. The SURTIME trial, in which deferred CN was
part of the study design, indicated that 83% of patients treated initially with sunitinib, followed by CN,

had fewer surgical complications than patients who underwent CN first [24].
PATIENT SELECTION FOR METASTASECTOMY

A disease-free interval of more than 12 months from treating the primary tumour to metastasis is
essential in predicting favourable outcomes after metastasectomy. Other .components that influence
results are sites of metastasis, number of metastases, and ability to. complete resection. The
importance of complete resection is shown in a retrospective study in which all patients had multiple
sites of metastasis, and only 14% of patients could undergo complete surgical resection [38]. A more
prolonged cancer-specific survival was observed in patients with complete resection, particularly in
cases of lung-only metastases. However, patients with multiple metastases involving organs other
than the lung also benefited from complete resection [24].'A study reported the clinical benefit of
metastasectomy in 44 patients across all three MSKCC risk categories in synchronous and
metachronous metastatic settings. It revealed that metastasectomy were each independently
associated with more favourable survival [39]. A:study by Kavolius and colleagues reported that lung
metastases, solitary metastases, and.age. less than 60 were independently predictive of improved
survival with metastasectomy [40]. Another study found good-risk stratification by MSKCC criteria and

patients undergoing metastasectomy were independently associated with improved survival [39].
PATIENT SELECTION FOR SYSTEMIC THERAPY

Clinical risk characterisation and histologic subtype are essential for optimising systemic mRCC
therapy as an individualised treatment approach [24]. Figures 2 & 3 provide an approach for selecting
treatment in mMRCC patients with a primary tumour, systemic treatment naive, and a failed first-line

therapy.
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survival (OS) in the first-line setting [42]. Furthermore, for IMDC favourable-risk patients, axitinib with

pembrolizumab or single-agent VEGF inhibitors such as pazopanib and sunitinib are preferred as a
first-line treatment [43]. Moreover, based on improved response rate (RR) and progression-free
survival (PFS), combination therapy of axitinib and avelumab acts as an alternative option in a first-
line setting [44]. According to the ESMO 2021 guidelines, a combination of axitinib and
pembrolizumab is used as first-line therapy for patients with advanced diseases, irrespective of IMDC
prognostic subgroups PD-L1 biomarker [8]. Figure 2 elucidates the first-line treatment approach for
mRCC.
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PD-1/PD-L1 targeted immune checkpoint inhibitors (ICI) have supplanted IFN-a and high-dose IL2
and have become the preferred immunotherapeutic agent for the treatment of mRCC [45]. Table 1
summarises selected randomised trials that established standard of care options in mMRCC [46]. The
CheckMate-214 trial has shown superiority for nivolumab/ipilimumab over sunitinib in patients with
IMDC intermediate/ poor risk mMRCC [47]. Updated results of this trial indicated a persistent OS benefit

favouring nivolumab/ipilimumab in intermediate-/poor risk groups.

In the Javelin-101 Renal trial, 886 patients were enrolled, 442 randomised to the avelumab plus
axitinib arm and 444 to the sunitinib arm. After a minimum follow-up of 13 months, PFS was
significantly longer in the avelumab plus axitinib arm than in the sunitinib arm median of 13.8 versus
7.0 months and concluded the superiority of avelumab /axitinib (VEGFR-TKI) over sunitinib.for mRCC
patients regardless of PD-L1 status [48].

In the KEYNOTE-426 study, the combined effect of pembrolizumab plus axitinib showed improved
0OS, PFS and ORR in the first interim analysis compared with sunitinib.*? Nevertheless, across all
IMDC risk categories, a combination of an ICI with VEGFR-TKI such as axitinib/pembrolizumab is

considered the most preferred treatment option [42].

In addition, in phase 3 randomised trial, 651 patients with previously untreated clear-cell, advanced
renal-cell carcinoma (aRCC) received either nivolumab plus cabozantinib (323 patients) or sunitinib
(328 patients). Cabozantinib plus nivolumab also showed significantly improved PFS, OS and better

quality of life in treatment-naive RCC patients compared:to sunitinib [49].

Furthermore, in patients with IMDC-Int. or IMDC-Poor risk disease, nivolumab/ipilimumab is
considered a reasonable option. In addition, while offering nivolumabl/ipilimumab upfront, some
clinicians choose to preserve-the introduction of VEGF-TKI therapy for second-line settings in IMDC-
Intermediate and IMDC-Poor disease status. However, the impact of the sequencing of VEGFR-TKI in
anti-PD-1/PD-L1 era has not, been, adequately investigated. Therefore, dual immunotherapy
(ipilimumab/nivolumab, [0/I0) and immunotherapy/tyrosine kinase inhibitor (I0/TKI) combinations
(pembrolizumab/axitinib) ‘are recommended as first-line therapy for intermediate/poor risk mRCC
patients [24]. According to the CLEAR trial, lenvatinib plus pembrolizumab was associated with
significantly longer. progression-free survival and overall survival than sunitinib in intermediate/poor
risktmRCC patients. Hence, this combination can also be recommended as first-line therapy for
intermediate/poor risk mMRCC patients [50]. In addition, a multicentre phase Il trial studied
atezolizumab and bevacizumab and demonstrated safety and OR in patients with variant histology
RCC or RCC with = 20% sarcomatoid differentiation—this regimen warrants additional exploration in

patients with rarer histological variants of RCC, particularly those with PD-L1—positive tumours [51].

In India, the standard management practice for mRCC patients is sunitinib or pazopanib in the first-
line setting and everolimus as the disease progresses. In real-world scenarios, especially in low-
middle income countries (LMIC), only a small number of patients can receive a combination of 10s in
the first row. The use of IO in resource-constrained configurations is primarily restricted to later

treatment lines. A study reported that only 1.61% of patients with advanced, i.e., relapsed or
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metastatic solid tumours had an approved indication for 10 use [52]. In the pre-10 era, the results of
second-line treatment were disappointing, and a study by Zanwar S et al., 2016 showed 3.5 months
of event-free survival and 6.2 months of OS for second-line targeted therapy for patients with mRCC
[53].

CheckMate 025 trial led to the nivolumab approval in the second-line setting for mMRCC post-TKI [54].
Patients receiving 10 in the first line and TKI are selected for second-line therapy or beyond becomes
intriguing given the absence of data in this setting. Patients receiving pembrolizumab plus axitinib
might develop resistance to VEGFR-targeted therapies [55]. Cabozantinib has activity against RET,
AXL, MET, and TIE-2 besides VEGFR-1-3, making it a plausible option post IO + TKI; [56]; however,
cabozantinib has limited availability in the LMICs. Another combination therapy can be considered in
such a scenario, such as everolimus plus lenvatinib. Lenvatinib is known for/its activity against RET,
KIT, PDGFR and VEGFR-1-3 [57]. It is well known that activating the mTOR pathway is:a mechanism
for RCC development. Therefore, lenvatinib and everolimus combination seems to be a good choice.
In the phase-II trial, 153 patients were randomly assigned to receive. either lenvatinib plus everolimus
or lenvatinib or everolimus. In case of median PFS, lenvatinib plus everolimus was more significant

than that for single-agent everolimus and single-agent lenvatinib [58].

The study provides small but real-world data on 10 as second-line:therapy for mRCC patients treated
with VEGFR TKis in the first line. Out of all eligible patients, 38% (19/50) received 10. Though this
number is low compared to that reported from the western:countries; however, it is still much higher
than that reported by the previous real-world studies of IO from India. In this study, data were
obtained from a single centre, and the percentage of patients receiving 10 is highly dependent on the
patient's economic status. In this study, the median PFS and OS of the mRCC patients receiving
nivolumab in the second line-were eight months and 13 months, respectively, while the ORR was
26.3%. It should be noted that the median ©S in this study was nearly half of that in the CheckMate
025 study (25.8 months [95% Cl,;22.2-29.8]) [59].

CASE STUDY 1: A 48-year-old male was diagnosed with renal cell carcinoma with a

high visceral disease burden.

A forty-eight-year-old man was diagnosed with renal cell carcinoma in 2013 with no history of smoking
and other comorbidities. He underwent a right radical nephrectomy in April 2013. The tissue dissected
was sentifor the histochemical examination, revealing clear cell carcinoma, grade Il. Since then, the
patient was provided with appropriate treatment and was on regular follow up and doing well. After a
few years, the patient returned to the hospital in December 2020 with slurred speech and focal
convulsion complaints. Again, the patient was directed towards evaluation with PET CT and MRI
Scan. Patient had multiple brain lesions/metastasis visualised on MRI. In addition, PET-CT revealed
multiple lungs, lymph nodal, adrenal and brain metastasis. However, there was no local recurrent
lesion in the right renal fossa. The patient was prescribed immunotherapy from Jan 2021 with
pembrolizumab 100mg and Tab. Axitinib 5mg BD every three weeks. The patient has well tolerated

the treatment and was doing well.
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During the first follow up in April 2021, a partial response to the treatment (4 cycles to date) was
demonstrated via PET CT scan reports, as shown in figure 1. Hence, the patient was advised to
continue the treatment, and the responses were evaluated at regular intervals in July 2021, Dec 2021

and April 2022. The patient follow-up results show a partial response to the treatment, as shown in

figure 2.

Casel: Figure 1: PET-CT revealed multiple lungs, lymph nodal, adrenal and brain metastasis; Figure

2: PET-CT revealed partial response to the treatment.

Table 2: Pivotal trials in the treatment advancement [24, 49, 50]

Pivotal Trial Year | No. Response Median Median OS
Rate (%) PFS (Mo) | (Mo)

Sunitinib vs IFN-a 2007 | 750 47 vs 12 11vs5 26.4vs. 21.8

Pazopanib vs sunitinib 2013 | 1,110 | 31vs. 25 8.4vs 9.5 28.4 vs 29.3

Cabozantinib 'vs Sunitinibg 2017 | 157 46 vs 18 8.2vs56 |30vs.21.8

(poorf/intermediate risk)

Temsirolimus Vs IEN-a 2007 | 626 8.6vs 4.8 55vs3.1 |109vs. 7.3

Nivolumab/ipilimumab vs | 2018 | 1,070 | 41.6 vs 26.5 11.5vs 8.4 | NRvs 26

sunitinib

Avelumab/axitinib vs | 2019 | 886 55vs 25.5 13.8vs 8.4 | NR
Sunitinib
Pembrolizumab/axitinib  vs | 2019 | 840 59 vs 36 15vs 11 NR
Sunitinib

Nivolumab / Cabozantinib | 2021 | 651 55.7vs 22.0 109vs 4.2 | NRvs 19.7

VS sunitinib

Pembrolizumab/ Lenvatinib | 2021 | 1069 | 71 vs 36.1 23.9vs 9.2 | NR
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Vs Sunitinib

Table 3: Adverse events reported by pivotal trials [49,50,92]

+

+

© © s ©
o £ 5 Ex s + 2 €
Qo e}
E s 8% |2 | g 5 E 8 |2 &
E S EE o= £o NN ER = ©
= o = = S % S¢S S g 2N S o
° £ Q.= £ T = NS 23 =
= [o 2= ot > gq_) 2@ =20
z oo z2 o o < ® < o Z o Joa
— Ll = Ll | =
< = o = <
— S0 z S z u< B Sl <
8 28 N 28 o8 >&g E o e 4
S 0o v v O d v v SxS =" 4 G .o 3}
Fatigue 2.50% - 4% 2.80% 3.50% 4.30% 3.4% 4.3%
Rash <1% 1.80% 1% 0.20% 0.50% Not reported: | 1.9% --
Palmar-plantar -- -- -- 5.10% 5.80% -- 7.5% 4%
erythrodysesthe
sia
Hypertension - - <1% 22.10% 25.60% 13.90% 34.7% 27.6%
Proteinuria -- -- -- 2.80% -- <3% 2.8% 7.7%
Diarrhoea 1.20% 3.60% 4% 9.10% 6.70% 22% 6.9% 9.7%
Transaminitis -- 1.80% -- - - Not reported | -- Not
reporte
d
AST elevation -- Not -- 13.30% 6% Not reported | 3.4% Not
reported reporte
d
ALT elevation -- Not - 7% 3.90% Not reported | 5.3% Not
reported reporte
d
Colitis -- 2.70% -- - -- -- - Not
reporte
d
Anaemia 1.80% - <1% 0.70% 1.60% -- 1.9% Not
reporte
d
Thyroid -- -- <1% 0.2 0.2 Not reported | 0.3% 1.4%
dysfunction
Pneumonitis 1.50% 0.90% -- 0.20% -- -- -- --
BEYOND FIRST-LINE TREATMENT OF METASTATIC RENAL CELL CARCINOMA
The disease management after first-line therapy, particularly after receipt of ICI, requires

consideration of many diseases- and patient-related factors for better overall survival of mRCC

patients [60].

PATIENT SELECTION FOR SECOND-LINE THERAPY AND BEYOND
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If disease progression is confirmed, switching to an alternative class of agents is recommended. If ICI
is used in the first line, a TKI is preferred; the only available data in this setting is from a phase-II trial
for axitinib, [61] though subgroup analysis of the phase Il METEOR trial showed activity for
cabozantinib in the post-ICI setting [62]. If single-agent TKI is used in first-line therapy, data from
CheckMate-025 support the use of nivolumab as a second line [63]. However, the combination of
ipilimumab/nivolumab is also used in practice [64]. In mMRCC patients, if the disease progresses
beyond first-line therapy, clinical risk stratification becomes less critical in decision making, and prior
systemic therapy becomes the most crucial factor (figure 4). Although nivolumab with ipilimumab has
been adopted recently, there is little evidence regarding therapy sequence after exposure to ICI
therapy. However, a small retrospective study indicates that VEGF TKls can have efficacy after
exposure to anti-PD-1 therapy [65]. Thus, VEGF TKI is considered the preferred treatment in patients

who have progressed on a combination of nivolumab and ipilimumab.

Individualised axitinib dosing in patients with mRCC previously treated with. checkpoint inhibitors did
not meet the prespecified threshold for PFS. However, a multicentre, phase 2 trial of axitinib data
showed a feasible individualised titration scheme with robust clinical activity and warranted
consideration of axitinib in this setting [62]. In the phase-lII' AXIS study, axitinib showed a prolonged
PFS compared to sorafenib in aRCC patients previously treated with sunitinib or cytokines. However,
responses to previous treatments did not affect the outcome of axitinib or sorafenib as second-line
treatment. In addition, PFS was significantly longer .in axitinib-treated patients who had been
previously treated with cytokines and in sorafenib-treated patients who had less tumour volume after
sunitinib [66]. In addition, cabozantinib as a second-line therapy showed improved PFS and OS
compared to everolimus in VEGF-TKI pre-treated patients [58,67]. The combination of
lenvatinib/everolimus improves PFS compared to everolimus as a second-line treatment in mRCC
patients [68]. Although there “is limited .experience with the optimal second-line treatment after
temsirolimus in the first-line setting, patients are currently treated with second-line VEGF TKIs such as
cabozantinib or axitinib: with nivolumab. Again, combining nivolumab and ipilimumab may be
considered. Everolimus:has been relegated to the third-line (and beyond) setting due to trials
demonstrating supetior efficacy of cabozantinib and nivolumab. However, it remains an option for

patients who have not previously received an mTOR inhibitor [49].

According to.the ESMO guidelines, TKIs, such as nivolumab or cabozantinib, are recommended for
second-line treatment. The combination of lenvatinib/everolimus is FDA- and EMA-approved after TKI
failure and is used for progression after first-line TKI monotherapy or a TKI combined with an ICI. In
addition, either cabozantinib or nivolumab is considered in patients treated with two lines of TKI

therapy and those who show disease progression [8,9].
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Chart 1: Approach for second-line treatment for patients with-mRCC

Case 2: A 58-year-old female diagnosed with right renal cell'earcinoma having progressed on
first-line therapy.

A 58-year-old female was diagnosed with right renal cell cancer in August 2020. She underwent a
right radical nephrectomy in August 2020. Subsequently, a CT scan was performed for the whole
abdomen with contrast revealed multiple peritoneal metastatic deposits, retroperitoneal
lymphadenopathy, soft tissue metastatic deposits in the right lateral abdominal wall and bilateral
gluteal muscles- pulmonary and left adrenal metastases.

PET CT done after four months showed an ill-defined intensely hypermetabolic pulmonary nodule
involving the left upper lobe-hypermetabolic pulmonary, lymphatic, adrenal and diffuse soft tissue
metastases and skin nodule in the left occipital region.

She was started on Tab Pazopanib in December 2020, which was given till May 2021, when she had
disease progression with the development of pleural effusion requiring pleural drainage and
pleurodesis.

From May 2021 to July 2021, she was started on Tab Lenvatinib, and Tab Everolimus which were
given till July 2021 and the disease continued to progress. Meanwhile, patient was counselled for
immunotherapy, and she finally agreed to immunotherapy-based treatment in July 2021.
Subsequently started on Inj Nivolumab and Cabozantinib 40mg combination from July 2021 onwards.
Good response and still ongoing response with regression of pleural fluid and metastatic lesions as
documented on PET scan in April 2022.

SYSTEMIC TREATMENT CONSIDERATIONS BASED ON HISTOLOGY

Non-clear cell RCC (nccRCC) accounts for approximate 20% of renal cell carcinoma [69] and is
primarily excluded or underrepresented in clinical trials evaluating systemic therapy, leading to

15| Page



challenges in developing a management strategy. Two small-randomised phase 2 trials compared
sunitinib to everolimus in patients with nccRCC and ccRCC patients [67,70]. Both suggested an OS
and PFS benefit to sunitinib compared to everolimus in these patients. Thus, sunitinib should be
strongly considered the initial therapy in patients with nccRCC, while mTOR inhibitors can be utilised
in TKI-refractory settings. Trials establishing the efficacy of nivolumab and nivolumab plus ipilimumab
in MRCC excluded nccRCC patients [71]. However, a small retrospective study in patients with
nccRCC, who received nivolumab, showed responses to therapy on par with clear cell disease [72].
Thus, more studies are required to establish the use of nivolumab with or without ipilimumab in
nccRCC patients. The PAPMET trial in metastatic papillary RCC patients demonstrated that
cabozantinib is the preferred TKI, likely because of its MET-inhibitory properties [73]. Similarly,
another study reported the benefits of savolitinib in papillary RCC patients, although completion of
such trials has been challenging.”* According to the ESMO guidelines, cabozantinib.is the preferred
first-line agent in patients with advanced papillary RCC [8]. Succinate dehydrogenase-associated
RCC can be histologically composed of clear cell, chromophobe, or papillary RCC..Genomic profile of
chromophobe RCC, which often has mutations that upregulate mTOR pathways, the use of the

MTOR inhibitor everolimus is considered.

Further, small clinical trials have shown the efficacy of anti-VEGF therapy and everolimus
combinations—either lenvatinib/everolimus or bevacizumab/everolimus -for patients with advanced
chromophobe RCC [75]. The panel recommends enrolment in a clinical trial as a preferred option for
these patients. It has been established.that specific isystemic therapy options recommended for
patients with ccRCC may also have some efficagy in those with nccRCC, even in the absence of
clinical trial data (NCCN, 2021) [76]. The systemic therapy options for metastatic nccRCC include
targeted therapies, such as TKiIs, ICls, and, for specific rare subtypes, mainly collecting duct and

medullary carcinomas, cytotoxic chemotherapy [9].

CASE STUDY 3: A"40-year-old male diagnosed with an eosinophilic variant of clear cell

carcinoma

A 40 years old man with a history of dry cough, weight loss, weakness and anorexia for one and half
months. presented initially in November 2019. Upon general examination, his vital signs were in
normal range. He had been previously diagnosed with clear cell RCC based on his DICOM data from
his previous investigations.

He was advised for a PET CT scan. There were no remarkable abnormalities found in the PET-CT of
the head and neck region. However, PET CT of the abdomen and pelvis revealed heterogeneous
density mass lesion in retroperitoneal space in the left lumbar region, as shown in figure 1. In addition,
the thoracic CT revealed enlarged retroperitoneal and mediastinal lymph nodes along with a soft

tissue lesion in the left lower lobe of the lung, prompting the possibility of RCC-lung metastasis.
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Case 3: Figure 1: PET CT of the abdomen and pelvis revealed heterogeneous density mass lesion in
retroperitoneal space in the left lumbar region.

The patient was directed to undergo a biopsy for further diagnosis. Percutaneeus image-guided
biopsy of renal masses showed features of poorly differentiated carcinoma.’ After that,
immunohistochemical analysis revealed poorly differentiated carcinoma and deposit of renal cell
carcinoma; Gradell (Likely eosinophilic variant of Clear cell carcinoma). Therefore, the patient was
immediately directed towards neoadjuvant chemotherapy (NACT) and followed that he was
prescribed four cycles of axitinib and pembrolizumab.

The patient was called for a review in March 2020 post four treatment cycles. PET-CT was repeated,
and the reports revealed a complete metabolic resolution (figure 2) with a significant reduction in the
size of exophytic lesions arising from the upper pole of the left kidney and retroperitoneal lymph node
and no new lesion was found. Therefore, the patient was instructed to continue eight more
chemotherapy sessions with axitinib and pembrolizumab:

In June 2020, the patient was called for a second review, where he underwent a radical nephrectomy.
Prominent chemotherapy-related changes were seen. Most of the tumours had been resolved, and
there was no viable tumour expression. In:addition to these reports, the left radial nephrectomy with
left paraaortic lymph node dissectionirevealed scanty viable clear cell renal cell carcinoma, Fuhrman
nuclear grade Ill.-The patient was further advised to continue with the same chemotherapy as an

adjuvant till Jan 2022, and,during follow up, after two years, the patient continues to do well.

0.00
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Case 3: Figure 2: PET-CT revealed a complete metabolic resolution with a significant reduction in the

size of exophytic lesions arising from the upper pole of the left kidney.

MANAGEMENT APPROACH TO SPECIAL PATIENT POPULATION
POOR PERFORMANCE STATUS

In past years, locally advanced or metastatic cases of RCC with significant laboratory abnormalities,
site-related symptomology, and low-performance status resulted in a contraindication for systemic
therapy. As the systemic therapy landscape progresses, immunotherapy is added to the first-line
treatment for patients of all IMDC risk groups. The findings from CheckMate-214 and CheckMate-040
[47,77] reinforced this recommendation. In these trials, ICl was compared with sunitinib in formerly
untreated advanced clear cell RCC patients. In both studies, a significant percentage.of patients were
stratified as IMDC-Int or IMDC-Poor risk patients. Combination immunotherapy was preferred in both
trials, owing to a higher overall response rate, improved quality of life, and more, prolonged overall
survival seen in patients of all risk groups and levels of tumour PD-L1 expression. Patients with poor-
risk diseases getting a combination of nivolumab and ipilimumab.showed better responses than those
with favourable-risk diseases [57]. Despite more frequent dose modification, elderly patients (>age
70) treated with sunitinib had a satisfactory safety status and similar clinical outcomes compared to
younger patients [28]. It is believed that the clinical benefit, manageable toxicities of immunotherapy,
and improvements in quality of life seen in practice support.its use in patients with low-performance
status. Ernst et al. analysed outcomes of patients older than 70 years treated in the first-line setting
with ipilimumab, nivolumab, or pembrolizumab, moneotherapy or combination. They found that the
median OS of patients aged 70-99 years was not significantly different from those aged 50-69 years:
10 vs 11.8 months, respectively [78]. Another study by Hale et al. suggested that the combination of
nivolumab and ipilimumab was the most efficacious treatment in terms of both progression-free
survival and OS for ‘patients >65 years in the first-line setting compared to VEGF inhibitors as

monotherapy [79].

CASE STUDY'4: A 68-year-old female diaghosed with metastatic renal cell carcinoma (elderly
patient with comorbidities)

A 68-year-old female with comorbidities such as hypertension, coronary artery disease and transient
ischemic, attack presented initially in October 2017. She had undergone a radical nephrectomy in
2015 at an outside centre. She was evaluated and was found to have renal bed recurrence. She
underwent a right hemicolectomy and tumour bed excision in June 2017 and was started on

pazopanib. She was on regular follow up.

In January 2020, she presented with fatigue and melena. She was evaluated and found to have a
jejunal lesion. She underwent segmental resection of jejunum. The histopathology was suggestive of
metastasis from renal cell carcinoma. She developed liver metastasis in June 2020, for which
microwave ablation was done, as shown in Figures 1 and 2. She was then started on everolimus, to

which she had poor tolerance. Hence, her regimen was changed to lenvatinib plus pembrolizumab
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from October 2020. Currently, she has completed 27 cycles of pembrolizumab. Her response
evaluation showed a complete response, and she tolerated treatment well without any grade 3-4

adverse events.

Case 4: Figure 1: Microwave ablation of liver metastasis; Figure 2: 'Shows patient post-ablation

evaluation reports.
END-ORGAN DYSFUNCTION

RCC treatment frequently involves a multimodality.approach comprising surgical management and
systemic therapy that affects liver and kidney function. The organ dysfunction extent is measured
while selecting systemic options; however, most therapies can be administered with close monitoring.
Although TKIs cause hepatotoxicity, impaired liver function-is not a contraindication for TKI treatment.
Studies assessing the administration:of sorafenib in hepatocellular carcinoma (HCC) showed that
even though outcomes were unlike in patients with Child-Pugh A vs Child-Pugh B liver function, safety
and tolerability were similar. ‘A further subgroup analysis in phase Il SHARP trial reported that
sorafenib showed a safety profile and efficacy in advanced HCC patients despite alterations in
baseline liver enzymes [80]. Moreover, patients with Child-Pugh B or C were omitted. Therefore, it is
challenging to extrapolate any safety assessment for patients with more progressive diseases. Recent
recommendations suggested a decrease in starting dose based on baseline liver function followed by

titration based on the tolerability of individuals.

IClgadministration has been safe in patients with underlying liver dysfunction. The CheckMate 040
study abserved that nivolumab caused objective response rates in phase I/1l trials with a controllable
safety profile-in advanced HCC patients with or without hepatitis B or C [76]. Hence, chronic hepatitis
is not considered a contraindication for immunotherapy based on these findings. In KEYNOTE-426,
patients in the pembrolizumab/axitinib group were observed to have a higher incidence of grade 3 or
4 liver enzymes elevation and were managed successfully with treatment breaks and
corticosteroids.”” Therefore, immunotherapy can be used safely and effectively in patients with
baseline organ dysfunction with appropriate clinical monitoring [81]. A study on pharmacokinetics (PK)
of a single sunitinib dose of 50mg in severe renal impairment (RI) subjects with end-stage renal
disease (ESRD) was performed [82]. The PK of sunitinib appeared similar to those with normal renal

function. However, plasma exposure to sunitinib and its metabolites appeared lower in ESRD subjects
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than in subjects with normal or severe RI. In addition, another study by Josephs et al. reported that
patients treated with sunitinib with severe Rl or ESRD on haemodialysis have PFS compared to
patients with normal renal function. Moreover, sunitinib appeared to be reasonably well tolerable

without excess toxicities [83].

Thus, newer molecularly targeted agents (MTASs) such as sunitinib, bevacizumab, temsirolimus, and
everolimus are well tolerated at standard doses and maintain efficiency in patients with mild to
moderate RI. Patients with RI have a more significant increase in blood pressure with sunitinib and
bevacizumab and a higher incidence of thyroid dysfunction with sunitinib. However, close monitoring

for these specific toxicities is recommended [84].
POST-METASTASECTOMY

Though metastasectomy in advanced RCC has been in clinical practice for several decades, no
randomised controlled trials have assessed the clinical benefits of such procedures. The evidence of
favourable outcomes mainly came from retrospective case series‘and case reportsin RCC and other
solid tumours. A study reported outcomes in patients who underwent metastasectomy at any time. In
addition, a complete metastasectomy was independently associated with decreased mortality and
better median overall survival compared with incomplete surgery [85]. There are no stringent
guidelines for patient selection who will benefit most from metastasectomy surgery. The National
Comprehensive Cancer Network (NCCN) guidelines .(USA) suggest metastasectomy could be
considered in patients with clear cell or non—clear cell histology who initially present with primary RCC
and oligometastatic sites or develop “oligometastases after a lengthy disease-free interval from
nephrectomy [86]. The European Society for Medical Oncology recommends localised surgery upon
recommendation by a multidisciplinary -team to select patients having good performance status,
solitary, or oligometastases; metachronous disease with the disease-free interval (>2 years); absence
of disease progression on systemic.therapy; or low/intermediate grade with complete resection [87].
Currently, there is no role for systemic adjuvant therapy after reported metastasectomy. A phase I
trial conducted by the Eastern Cooperative Oncology Group-American College of Radiology Imaging
Network groupiassessed the role of adjuvant pazopanib vs placebo in patients without disease after
metastasectomy. [87]. Patients received treatment for 52 weeks with several disease sites of resection
and, a disease-free interval. There was a trend towards worse overall survival with pazopanib. In
addition, negative results were also observed with sorafenib [88]. However, several ongoing trials
assess adjuvant sunitinib or checkpoint inhibitors, but currently, there is inadequate data to support

their use.

With emerging studies on molecular pathways as predictive markers and the introduction of systemic
immunotherapy and targeted therapy, the role of localised surgical intervention and consolidation are
unclear. Therefore, the clinical experience of physicians on multidisciplinary teams should guide the

recommendations for metastasectomy in advanced RCC patients [8].

BRAIN METASTASIS
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Brain metastases happen in approximately 15% of RCC patients, and 6 to 8% of patients present
symptomatic lesions. Initially thought to confer a poor prognosis, more active systemic therapies and
an increase in the use of stereotactic radiation have produced survival outcomes similar to patients
without brain metastases [89]. Corticosteroids are indicated in symptomatic patients, especially those
with cerebral oedema and/or brain radiotherapy (whole brain radiotherapy of SRS depending on the
number & location of the metastases) or surgery for the brain metastases (preferably single lesion). In
addition, antiepileptics should be started in patients with seizures. Based on hypotheses related to
neo-angiogenesis essential for metastatic spread to the brain, VEGFR TKIs have reported very
modest responses. A phase Il study presented no objective responses in sunitinib patients, although
central nervous system disease remained stable at 31% [90]. Results with immune, checkpoint
inhibitors seem more favourable. NIVOREN, a phase Il study of second-line nivolumab:in untreated,
asymptomatic brain metastases patients with RCC, showed an overall response rate of 23% [91].
Both stereotactic radiations to amenable lesions and systemic therapy with immune checkpoint

inhibitors showed promising results for RCC patients with brain metastases [24].

CASE STUDY 5: A 29-year-old male diagnosed with clear cell RCC with brain metastasis

A 29-year-old male presented to a local hospital with complaints of severe headache f/b altered
sensorium in Feb 2020. He had a history of headaches and.vomiting for the past six months. He was
a non-smoker and had no comorbidities. The patient was advised to take an MRI of the brain, which
revealed a right frontal lobe space-occupying lesion -with perilesional oedema. In addition, the
histopathological examination revealed clear cell:RCC. in the patient. The computed tomography
reports of the chest and abdomen also showed heterogeneously enhancing mass lesions measuring
16.7 x 18.8 x 21 cm with left renal hilar and retroperitoneal enlarged mediastinal and supraclavicular
lymph nodes. He was then directed toiundergo craniotomy, and the brain tumour was excised.

The patient was transferred to TMC, Kolkata, for further evaluation in May 2020. The IMDC risk
stratification of the patient indicated-intermediate risk. Therefore, therapy was initiated in the patient in
June 2020, which included the administration of Inj. Pembrolizumab 200 mg every three weeks and
oral administration of axitinib 5 mg b.i.d. He tolerated the therapy well without any significant toxicity,
except for grade Il hypertension, which was further managed with antihypertensives.

The patient was.called for a review post five cycles of pembrolizumab/axitinib chemotherapy and was
suggested to take a CT scan and brain MRI. The CT scan report showed partial response, whereas

the brain MRI'did not reveal any residual or recurrent brain metastasis, as shown in Figures 1 .
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Case 5: Figure 1: PET CT revealed of chest and abdomen showed heterogeneously enhancing mass
lesions measuring 16.7 x 18.8 x 21 cm with left renal hilar and retroperitoneal enlarged mediastinal
and supraclavicular lymph nodes.

Hence, the patient was suggested to continue the therapy. After 19 cyeles, the CT scan showed a
favourable response to treatment during follow-up. In addition, the MRI brain revealed controlled
disease by Dec 2020. The patient is currently doing well till.his last follow-up in the first week of April
2022, where he has received 23 cycles of therapy,to date.

The treatment of mMRCC has been revolutionised. after the “invention of anti-VEGF TKI and
immunotherapy (I0). The combination of 10. and anti-VEGF TKI has prolonged overall survival
substantially. The current patient achieved long term disease control in CNS disease with a

combination of pembrolizumab and axitinib with good quality of life.

CONCLUSION

Using the IMDC prognostic model, risk stratification remains a beneficial tool for predicting disease
outcomes and is-an excellent model for initial diagnostic workup for assessing a new patient. Active
surveillance may be preferred.for certain asymptomatic mRCC patients with slow-growing and low-
volume diseases in a favourable risk group. Cytoreductive nephrectomy is beneficial for selected
patients evaluated:by. multidisciplinary tumour experts. Metastasectomy may also be considered in

patients with-oligometastatic disease. However, prospective trials are required to confirm the benefit.

The introduction of ICI, either as a doublet or in combination therapy with VEGF-TKI, has led to the
overall survival of patients with advanced-stage RCC improving remarkably and is rapidly becoming
the standard of care in first-line treatment of mRCC. However, most patients eventually require
additional lines of treatment and treating oncologists must contemplate judiciously while substituting
for another therapy, mainly in conditions of drug intolerance or observable disease progression.
Systemic therapy options after ICI are generally TKI-based, and ongoing clinical trials help to optimise
the treatment algorithm. Nonetheless, despite many recent drug approvals for mRCC, there remains a

pressing need to recognise new therapeutic targets in this disease.
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New combination therapies that synergise these two therapeutic modalities or other drug classes are
developing, expanding the therapeutic armamentarium of first-line treatments. Advancements in
molecular techniques and genomic sequencing have also enabled precise disease prognostication. In
addition, diagnostic tools that integrate biomarker data help individualise treatment plans based on
distinct biological features. With the advent of newer treatment options in mMRCC, more local data from
the Indian perspective will be crucial through greater participation in clinical trials and more real-world

studies.

The phase Il trials for mRCC that are currently enrolling patients include PDIGREE (NCT03793166),
COSMIC313 (NCT03937219), and PIVOT-09 (NCT03729245). These trials are anticipated to answer
essential questions about intensity and duration of treatment, treatment sequence and
discontinuation, and novel immunotherapy combinations. Moreover, the upcoming phase 3 trial
PROBE is also expected to address the role of cytoreductive nephrectomy in.setting ipilimumab-
nivolumab immunotherapies. Treatment selection remains a challenge; however, biomarker
development is ongoing. In addition, trials such as BIONIKK are projected-to help elucidate treatment
strategies tailored to tumour characteristics. Success and outcomes from these contemporary trials
would ultimately improve the ability of clinicians to personalise treatments and optimise results for

each patient.
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