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Abstract 

In advanced Renal Cell Carcinoma (aRCC), systemic therapy is the mainstay of treatment, with no or little role 
for surgery in these patients. Tyrosine kinase inhibitors (TKIs) and immune-oncological (IOs) therapies, either alone 
or in combination, are recommended in these patients depending on patient and tumour factors. The sequencing 
of therapies is critical in RCC because the choice of subsequent line therapy is heavily dependent on the response 
and duration of the previous treatment. There are additional barriers to RCC treatment in India. Immunotherapy 
is the cornerstone of treatment in ccRCC, but it is prohibitively expensive and not always reimbursed, effectively 
putting it out of reach for the vast majority of eligible patients in India. Furthermore, in advanced RCC (particularly 
the clear cell variety), Indian oncologists consider the disease burden of the patients, which is particularly depend-
ent on the quantum of the disease load, clinical symptoms, and performance status of the patient, before decid-
ing on treatment. There are no India-specific guidelines for clear cell RCC (ccRCC) treatment or the positioning 
and sequencing of molecules in the management of advanced ccRCC that take these country-specific issues 
into account. The current consensus article provides expert recommendations and treatment algorithms based 
on existing clinical evidence, which will be useful to specialists managing advanced ccRCC.
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Introduction
Renal cell carcinoma (RCC) constitutes almost 3% of all 
cancers. RCC is the most frequent solid tumor in kidney 
which accounts for almost 90% of all kidney malignan-
cies with clear-cell renal cell carcinoma (ccRCC) being 
the most common type [1, 2]. The yearly incidence of kid-
ney cancer in India is 16,861 with a 5-year prevalence of 
2.84/ 100,000 population [3]. However, mortality rates in 
developing countries like India are higher as compared to 
that of the developed countries [4]. Nearly one-third of 
the RCC patients present with advanced disease at diag-
nosis and almost one-third of the localized RCC patients 
treated with curative intent ultimately progress to the 
advanced stage [5, 6]. Moreover, advanced RCC has poor 
prognosis, with a 5-year survival rate as low as 8% when 
compared with an overall rate of 74% for all RCCs [7, 8]. 
Sarcomatoid histology constitutes almost 15% of all RCC 
cases which can be seen either as a separate entity or as 
a sarcomatoid differentiation together with other histo-
logic subtypes and portends an especially poor prognosis 
and have shown responses to immunotherapy regimens 
[9, 10].

Systemic treatment forms the mainstay of treatment 
in advanced RCC with no or minimal role of surgery in 
these patients [6]. The topography of systemic therapies 
has evolved rapidly over the past few years [11]. ccRCC is 
a highly vascularized tumor characterized by an increase 
in the level of angiogenic factors, including vascular 
endothelial growth factor (VEGF). Hence, anti-VEGF 
therapies have a noteworthy role in the treatment of 
advanced ccRCC and have replaced the earlier standard 
of therapies such as interferon (IFN)-α and interleukin-2 
that were in use 2 decades ago [9]. Moreover, ccRCC is 
also a highly immunogenic cancer distinguished by an 
affluence of immune cells leading to an increased pur-
pose for the use of immune-oncological (IO) therapies. 
As a consequence of this, treatment options for advanced 
ccRCC include agents that target angiogenesis pathway 
or IO pathways or both. These include VEGF receptor 
(VEGFR) targeting tyrosine kinase inhibitors (TKIs) such 
as cabozantinib, lenvatinib, axitinib, pazopanib and suni-
tinib, mammalian target of rapamycin (mTOR) inhibitors 
namely everolimus and immune check point inhibitors 
(ICIs) acting as anti-PD-1 such as pembrolizumab, ave-
lumab and nivolumab, or anti-CTLA-4 ICI namely ipili-
mumab [12, 13].

TKIs and IOs as single agent or in combination are 
recommended for advanced RCC depending upon vari-
ous factors (patient and tumor related) [14]. Choice of 
treatment is often governed by prognostic factors such 
as performance status, laboratory parameters, prior his-
tory of nephrectomy, etc. [15]. The recent guidelines 
for advanced ccRCC treatment [16, 17] mention about 

preferred and alternative first line and second line sys-
temic treatment options for ccRCC but optimal sequenc-
ing of therapies still remains a dilemma. Besides, majority 
of the immunotherapies and TKIs for RCC are approved 
very recently with lack of direct comparison among 
themselves. To add to this, there is evidence to suggest 
that as high as 50% of patients with metastatic RCC 
receive a second-line therapy, thus clinicians need to be 
familiar with the clinical and molecular aspects of each 
therapy used in the various lines of treatment [18, 19]. 
Hence, sequencing of therapies is very important in RCC 
as the subsequent line therapy choice is hugely depends 
upon the response and duration of the same to the previ-
ous treatment [20].

Additionally, in India there are further barriers to RCC 
treatment. Immunotherapy forms the cornerstone of 
treatment in ccRCC, but immunotherapy is available at 
a considerably high price [21, 22] and is not always reim-
bursed, practically making it out of reach of the majority 
of the eligible patients. Although the guidelines recom-
mend about upfront use of immunotherapy and TKI as a 
combination therapy, use of single agent TKI is still prac-
ticed in the Indian setting [22]. Moreover, in advanced 
RCC (specially the clear cell variety), apart from the risk 
stratification criteria, experts were also of the opinion 
that Indian oncologists also take into account the disease 
burden of the patients, which particularly depends upon 
the quantum of the disease load, clinical symptoms and 
performance status of the patient before deciding the 
treatment. Hence, it will also be important to gauge the 
choice of treatment based on disease burden. In spite of 
the regulatory approval of the different TKIs and immu-
notherapies in India, there are no India specific guide-
lines for ccRCC treatment and the positioning as well as 
sequencing of molecules in the management of advanced 
ccRCC, which takes into account these country specific 
issues [19]. In the above context, an exercise was done to 
arrive at a consensus regarding sequencing of systemic 
therapies in the management of advanced ccRCC using 
the modified Delphi method. The current consensus 
article provides expert recommendations and treatment 
algorithms based on the existing clinical evidence which 
will be of aid to specialists involved in the management of 
advanced ccRCC.

Methodology
This consensus document was developed using a modi-
fied Delphi method by a geographically diverse panel of 
subject experts from April 2022 to September 2022. The 
class of recommendation and level of evidence grading 
used in this manuscript are based on the grading system 
used by Knuuti et al. which was modified for suitability in 
the current study. The same has been depicted in Table 1 
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below [23]. The class of recommendations and level of 
evidence are two independent evaluations, thereby allow-
ing a strong recommendation even in the absence of the 
highest quality evidence.

Figure 1 provides a brief description of the consensus 
process used to create the clinical consensus statement 
(CCS) used in the current manuscript.

Panel of 13 medical oncologists was selected based on 
clinical experience, academic achievements and engage-
ment in clinical research in the area of RCC which 
included 4 experts that were a part of the core panel 
for preparing and reviewing the clinical statements. An 
electronic search of PubMed and Embase database was 
conducted in order to develop the clinical statements 
for the current consensus. A rigorous literature search 
was carried out to identify the relevant articles written 
in English and published over the last 15 years between 
1 January 2007 to 1 August 2022, using keywords renal 
cell carcinoma, sequencing, tyrosine kinase inhibitors, 
immunotherapy, disease burden, sunitinib, pazopanib, 
axitinib, cabozantinib, lenvatinib, pembrolizumab, ave-
lumab, nivolumab, ipilimumab, everolimus and combi-
nation therapy. Final results of the literature search were 
disseminated among the panel members in the electronic 
full-text version. Experts were asked to review the arti-
cles identified during the literature search to identify the 

evidence gaps and unmet need for the systemic treat-
ment of aRCC to assist in the development of clinical 
statements.

Panel members completed two Delphi surveys (89 
clinical statements in round one and 21 clinical state-
ments in round two via email, using a 9-point Likert 
scale). First round of the Delphi survey consisting of 89 
statements was disseminated in two parts, i.e., part I 
for first line therapies and part II for second line thera-
pies in aRCC. This was followed by a face-to-face meet-
ing with the experts, during which results from the first 
round were presented and clinical statements where ‘no 
consensus ‘or ‘near consensus’ were achieved were dis-
cussed to determine whether they should be refined and 
added to the Delphi survey or omitted completely. Cri-
teria used for this includes – Clinical practice relevance 
of the statement, Look back at evidences for and against 
the statement, Personal opinion of the experts. Later on, 
the redefined clinical statements were shared with core 
experts for evaluation and approval and later were shared 
with all expert as a part of Delphi round 2.

Finally, algorithms for the sequencing of treatment for 
advanced ccRCC were prepared based on the consensus 
statement responses and the available clinical evidence. 
Post the meeting, 21 clinical statements were re-framed 
or formulated to be taken for second Delphi round. 13 

Table 1 Class of recommendation and level of evidence

Class of Recommendation Consensus Response

I Evidence and/or general agreement that a given treatment or procedure is beneficial, useful, 
effective

Consensus (It is recommended or is indicated)

II Conflicting evidence and/or a divergence of opinion about the usefulness/efficacy 
of the given treatment or procedure

Near consensus (May be considered)

III Evidence or general agreement that the given treatment or procedure is not useful/effec-
tive, and in some cases may be harmful

No consensus (It is not recommended)

Level of evidence

A Data derived from multiple randomized clinical trials or meta-analysis

B Data derived from a single randomized clinical trial or large non-randomized studies

C Consensus of opinion of the experts and/or small studies, retrospective studies, registries

Fig. 1 Consensus process using modified Delphi method



Page 4 of 13Sahoo et al. BMC Cancer          (2023) 23:737 

experts participated in the first round of Delphi survey 
while 12 experts participated in second round of Delphi 
survey. Class of recommendation was based on a 9-point 
Likert scale [24] and was as follows:

• Consensus: Statements achieving a mean score of 
7.00 or higher and having no more than one outlier

• Near consensus: Statements achieving a mean score 
of 6.50 or higher and having no more than two outli-
ers

• No consensus: Statements that did not meet the cri-
teria of consensus or near consensus

Statistical analysis: Responses from both rounds of the 
survey were collected and analyzed by the chair and staff 
liaison. Descriptive statistics were calculated for each 
statement to include the mean score and outliers. Outlier 
was defined as any rating ≥ 2 Likert points from the mean 
in either direction. Statements were further grouped into 
the corresponding class of recommendation.

Ethics committee approval was not required for this 
methodology because this was a modified Delphi-based 
consensus document with no human/subject involve-
ment (active/passive) or use of human tissue samples. 
Furthermore, all of the data utilised to generate the con-
sensus guideline were publicly available in the public 
domain and did not include any mention of new drugs 
(as defined by CDSCO). The Indian national ethical 

guideline, ICMR, [25] additionally stated that ethics com-
mittee permission is required in any biomedical, social, 
and behavioural health research involving human partici-
pants and biological material. As a result, ethics commit-
tee approval was not required for the methodology we 
utilised, which involved voting among recognised experts 
in the field. However, all experts who participated in this 
consensus process were aware about the objectives of 
the study, and the participants were also aware that this 
consensus document would be utilized for publication 
purposes. Participant consent was taken prior to dissemi-
nation of the survey. Participants provided independent 
responses on the Delphi survey based on their previous 
clinical experience. The final responses of all expert par-
ticipants were analyzed to calculate mean and outliers for 
each consensus statement. All methods were carried out 
with adhering guideline and regulation.

Results
During the consensus process, the expert panel engaged 
in a thorough discussion and evaluated relevant evi-
dences. Experts provided recommendations on 89 clini-
cal statements that were categorized into 3 groups: Risk 
stratification (2 statements), First line therapy (36 state-
ments), and Second line therapy (51 statements). A sum-
mary of key recommendations based on expert responses 
and level of evidence is represented in Figs. 2 and 3. Fur-
thermore, of the 89 clinical statements, 22 statements laid 

Fig. 2 First line treatment in advanced clear cell RCC 
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emphasis on RCC treatment selection in special circum-
stances including non-availability or non-affordability or 
contraindication of immune (IO) therapy, high and low 
disease burden, cardiovascular comorbidity), which has 
been depicted in Table  2. The class of recommendation 
(COR) and level of evidence (LOE) for each statement 
has been mentioned in the supplementary appendix.

Discussion
The treatment for advanced clear cell RCC (ccRCC) has 
evolved in the recent decades due to the availability of 
several new molecules especially immunotherapy. This 
expert consensus focuses on the treatment selection and 
sequencing strategies for advanced ccRCC based on the 
available evidence disease burden, affordability, comor-
bidities and symptoms of the patients in Indian setting.

Risk stratification criteria
The risk stratification models for mRCC were developed 
primarily with an intent to predict individual patient 
prognosis [26]. The International Metastatic renal cell 
carcinoma Database Consortium (IMDC) and Memorial 
Sloan- Kettering Cancer Center (MSKCC) scoring crite-
ria are two most widely accepted and internationally vali-
dated models for risk stratification in mRCC. Both of the 
above models are used as a prognostic index to stratify 

patients into three subgroups: Favourable/ Good, inter-
mediate and poor-risk groups [26, 27].

According to the IMDC criteria [28], prognostic fac-
tors such as Karnofsky score-based performance status 
and laboratory parameters such as Serum calcium, Blood 
Haemoglobin, platelet and Neutrophil are parameters 
considered in risk stratification; MSKCC considers LDH 
in place of Platelet and Neutrophil. Either of the criteria 
is applied on a global scale. The  1st step in initiating sys-
temic treatment in patients with aRCC is risk assessment. 
According to the IMDC criteria, scores are assigned to 
the parameters, and patients are classified as favourable 
(scoring -0), intermediate (score 1–2), or poor (score ≥ 3) 
prognostically based on the existence of elevated or low-
ered lab parameters and an 80% Karnofsky score. Risk 
stratification models has demonstrated a predictive 
capability in the context of these treatments including 
immune checkpoint inhibition. The treatment is then 
determined accordingly.

Systemic inflammatory markers, which are included 
in the IMDC risk model but not the MSKCC risk model, 
are useful predictors, particularly for the poor progno-
sis category [29]. It is important to appropriately classify 
poor risk patients as patients with poor risk have a short 
survival expectancy and unlike the case with low risk 
patients, cytoreductive nephrectomy may not be the pri-
mary treatment in poor risk patients [30].

Fig. 3 Second line treatment in advanced clear cell RCC 
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Consensus recommendation
In the current consensus, the expert panel highlighted 
important points in support of IMDC. The inclusion 
of easily assessable parameters in IMDC such as blood 
counts, clinical features and corrected calcium levels, 
apart from the evidence in the recent publications with 
TKIs, weighs it over MSKCC.

Active surveillance
An active surveillance-based approach at the start of 
treatment has been explored prospectively in the man-
agement of breast cancer [31]. However, there is rela-
tively limited prospective evidence for active surveillance 
in RCC patients [32]. Among patients with mRCC, there 

is a subset with slow-growing metastases for whom sys-
temic therapy can be safely delayed and active surveil-
lance offered sparing treatment related toxicity without 
affecting the survival while preserving the quality of 
life (QoL). Rarely do these therapies lead to complete 
responses that allow for permanent treatment discon-
tinuation, which suggests that most patients receiving 
systemic therapies will be treated indefinitely, sequenc-
ing from one therapy to the next. These patients have not 
been well defined because contemporary mRCC trials do 
not include an arm without treatment. Recognizing that 
some of these patients may not require systemic thera-
pies for months or years can be an important and prob-
ably makes AS a discussion point with the right patients. 

Table 2 First line systemic therapy for accRCC in special circumstances

Clinical statement Mean score Outliers Consensus result COR and LOE

I Preferred clinical practice therapy when immune therapy is not available/not affordable or is contraindicated
Favourable risk category

1 Pazopanib/ Sunitinib is the preferred therapy 8.31 1 Consensus I-A

Intermediate/poor risk category
1 Pazopanib/ Sunitinib is the preferred therapy 5.77 4 No consensus III-A

2 Cabozantinib is the preferred therapy 7.31 1 Consensus I-A

II Preferred class of therapy/therapy in clinical practice in high disease burden: Symptomatic and/or rapidly progressive 
disease requiring rapid control (In disease burden categorization stated above, type and nature of symptoms to be judged clinically 
along with risk stratification while managing the patient)

Favourable risk category
1 TKI (Pazopanib/sunitinib) is the preferred therapy 7.08 2 Near consensus II- C

2 IO + TKI is the preferred class of therapy 8 0 Consensus I- C

3 IO + IO is the preferred class of therapy 5.31 5 No consensus III- C

Intermediate/poor risk category
1 TKI (Pazopanib/sunitinib) is the preferred therapy 5.38 8 No consensus III- C

2 TKI (Cabozantinib) is the preferred therapy 7.46 2 Near consensus II- C

3 IO + TKI is the preferred therapy 8.46 0 Consensus I- C

4 IO + IO is the preferred class of therapy 6.85 1 Near consensus II- C

III Preferred therapy/class of therapy in clinical practice in low disease burden
Favourable risk category

1 TKI (Pazopanib/sunitinib) is the preferred therapy 8.31 0 Consensus I- C

2 IO + TKI is the preferred class of therapy 7.77 1 Consensus I- C

3 IO + IO is the preferred class of therapy 5.08 5 No consensus III-C

Intermediate/poor risk category
1 TKI (Pazopanib/sunitinib) is the preferred therapy 5.54 6 No consensus III-C

2 TKI (Cabozantinib) is the preferred therapy 7.38 1 Consensus I-C

3 IO + TKI is the preferred class of therapy 8 1 Consensus I-C

4 IO + IO is the preferred class of therapy 7.08 1 Consensus I-C

IV Preferred clinical practice therapy in cardiovascular comorbidity (ejection fraction < 45%) irrespective of risk stratification
1 IO + TKI is preferred 6.31 1 No consensus III-C

2 IO + IO is preferred 7.15 1 Consensus I-C

3 Single agent TKI (Cabozantinib) is preferred 6.62 1 Near consensus II-C

4 Single agent TKI (Pazopanib) is preferred 6.23 2 No consensus III-C

5 Single agent TKI (Sunitinib) is preferred 4.54 1 No consensus III-C
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Currently, the NCCN guidelines list AS as a level 2A rec-
ommendation in selected patients, but with limited sup-
portive evidence.

In a recent observational study by Harrison et  al. 
the median overall survival was not reached (95% 
CI, 122  months to not estimable) in patients who 
received active surveillance versus 30  months (95% CI, 
25–44  months) in those who received systemic ther-
apy. Quality of life at baseline was significantly better in 
patients who were managed with active surveillance ver-
sus systemic therapy [33].

Consensus recommendation
No consensus was obtained regarding active surveil-
lance in asymptomatic or minimally symptomatic 
patients. Most of the experts felt the need to start some 
form of accepted treatment in a metastatic patient and 
also expressed their concerns about patients who would 
be lost to follow up, potentially losing out of a chance 
for systemic treatment and also the cost of radiological 
tests that is required with such an approach. However, 
experts recognized need for further studies to determine 
the optimal selection of patients with mRCC for active 
surveillance.

First line systemic therapy: IO + TKI combinations
In an indirect comparison of IO-based combination, 
the improved PFS and survival advantage of IO combi-
nation, particularly for Lenvatinib-Pembrolizumab, are 
highlighted Table 3.

Immunotherapies are often used in the treatment 
of aRCC, in addition to anti-angiogenesis therapy. 
Diarrhoea, hypertension, fatigue, hypothyroidism 
and reduced appetite were the most common adverse 
effects reported in the Phase III Keynote-426 trial 
using Pembrolizumab. In contrast, fatigue, nausea, 
pruritus, diarrhoea were reported more frequently 
with Nivolumab in a Phase III study Checkmate 025 
trial; and Diarrhoea, hypertension, fatigue, nausea 
and palmar-plantar erythrodysesthesia syndrome with 
Avelumab in a Phase III JAVELIN Renal 101 study. In 
a Phase III CheckMate 214 trial, Ipilimumab reported 
fatigue, rash, pruritus, nausea and arthralgia [40].

Based on the Pan-Asian ESMO recommendations, 
patients with advanced disease, regardless of their 
IMDC prognostic subgroup, should initially be treated 
with either axitinib and pembrolizumab, Cabozantinib 
and nivolumab, or Lenvatinib and pembrolizumab [41].

Table 3 First-line IO Combination Trials in mRCC [34–39]

CheckMate 214 
(Ipi/Nivo)[34] 
(n = 550 vs 
n = 546)

KEYNOTE-426 
(Axi/Pembro)
[35] (n = 432 vs 
n = 429)

CheckMate 9ER 
Final analysis 
(Cabo/Nivo)
[36] (n = 323 vs 
n = 328)

CLEAR (Len/
Pembro)[37]
(n = 355 vs 
n = 357)

JAVELIN Renal 
101 (Axi/Ave)
[38] (n = 442 vs 
n = 444)

Cabosun 
(Cabozantinib vs. 
Sunitinb)[39] (n = 79 
vs. n = 78)

mOS, mo HR (CI) NR vs 38.4
0.69 (0.59–0.81)

45.7 vs 40.1
0.73 (0.60–0.88)

37.7 vs 34.3
0.70 (0.55–0.90)

NR vs NR
0.66 (0.49–0.88)

NR vs NR
0.80 (0.61–1.02)

26.6 vs. 21.1
0.80 (0.53- 1.21)

Landmark OS 12 
mo
Landmark OS 24 
mo

83% vs 78%
71% vs 61%

90% vs 79%
74% vs 66%

86% vs 76%
72% vs 60% (est)

90% vs 79%
79% vs 70% (est.)

90% vs 85%

mPFS, mo
HR (CI)

12.2 vs 12.3
0.89 (0.76–1.05)

15.7 vs 11.1
0.68 (0.58–0.80)

16.6 vs 8.3
0.56 (0.46–0.68)

23.9 vs 9.2
0.39 (0.32–0.49)

13.3 vs 8.4
0.69 (0.57–0.82)

8.6 vs. 5.3
0.48 (0.32–0.78)

ORR, % 39 vs 32 60 vs 40 56 vs 28 71 vs 36 53 vs 27 33 vs 12 (Invst)
20 vs 9 ( Expl)

CR, % 11 vs 3 10 vs 4 12 vs 5 16 vs 4 3.8 vs 2

Med f/u, mo 55 42.8 32.9 27 19 21
Prognostic risk, %

▪ Favorable 23 32 23 31 21 0

▪ Intermediate 61 55 58 59 61 81

▪ Poor 17 13 19 9 16 19

Prior nephrectomy 82% 83% 69% 74% 72%

Subsequent 
systemic

Overall (69%) Overall (69%) Overall (45%) Overall (71%) Overall (82%)

therapies for suni-
tinib arm, %

IO (42%) IO (48%) IO (34%) IO (53%) IO (43%)

Grade 3 or more 
Toxicity (%)

46% 76% 65% 82% 71% 68 vs. 65
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Additionally, in the favourable and intermediate/
poor risk categories, NCCN 2022 recommends axi-
tinib + Pembrolizumab, Lenvatinib + Pembrolizumab, 
and Cabozantinib + Nivolumab, respectively, with 
nivolumab + Ipilimumab as the recommended treatment 
in the intermediate/poor risk group [16].

Summary points for IO + TKI combinations:

➢ All the IO based combinations had a better OS in 
comparison to sunitinib
➢ IO based combinations showed a significant 
reduction in the risk of death in the intermediate/
poor risk category but no such significant benefit 
seen in the favourable risk category in comparison to 
sunitinib
➢ Maximum reduction in the risk of death with 
cabozantinib/nivolumab and lenvatinib/pembroli-
zumab
➢ Greatest PFS benefit (61%) seen with lenvatinib/
pembrolizumab

Consensus recommendations
In the favourable risk category, there was a con-
sensus for the use of axitinib + pembrolizumab and 
lenvatinib + pembrolizumab as  1st line systemic ther-
apy while there was a near consensus for cabozan-
tinib + nivolumab. Most of the experts highlighted the 
lack of survival benefit in this subgroup of the combina-
tion over the single agent TKIs, and this should be con-
sidered while choosing the first line treatment in this 
subgroup.

In intermediate or poor risk category patients, con-
sensus was obtained for the use of any TKI + IO 
combinations (Cabozantinib + Nivolumab, Len-
vatinib + Pembrolizumab, Axitinib + Pembrolizumab) as 
well as IO + IO combination (Ipilimumab + Nivolumab) 
as  1st line systemic therapy, while near consensus was 
obtained for single agent cabozantinib.

First line systemic therapy: Single agent TKI
At a median follow-up of 24 months, the phase II CABO-
SUN study demonstrated a median OS of 26.6  months 
with cabozantinib compared to 21.2  months with suni-
tinib (HR = 0.80). When comparing cabozantinib and 
sunitinib, the median progression-free survival (PFS) was 
8.6  months versus 5.3  months, respectively (HR = 0.48, 
p = 0.0008) [38]. Cabozantinib has the highest probabil-
ity of being the best treatment in terms of PFS (NMA P 
scores: 0.9481), followed by sunitinib, pazopanib, and 
tivozanib, according to a Network Meta-Analysis of first-
line TKI therapies approved for mRCC [42]. Cabozan-
tinib also significantly increased PFS in intermediate-, 

and poor-risk categories, according to another network 
met analysis that indirectly assesses the efficacy of cabo-
zantinib versus standard-of-care (SoC) comparators, 
prior to the IO era [43].

A meta-analysis comparing sunitinib and pazopanib 
found that both drugs had comparable PFS (HR = 1.06, 
P = 0.13), OS (HR = 0.92, P = 0.29), objective response 
rate (RR = 1.03, p = 0.58), and disease control rate 
(RR = 1.03, P = 0.54). Sunitinib had more cases of severe 
fatigue, thrombocytopenia, and neutropenia, while pazo-
panib had more liver toxicity [44].

Though anti-VEGF therapies are generally well toler-
ated and in use since decades, hypertension, renal insuf-
ficiency, Fatigue/asthenia, nausea-vomiting are common 
side effect seen with TK/VEGF-directed treatment [45]. 
Aside from VEGF-I, m-Tor inhibitors such as everolimus 
used in combination with lenvatinib are associated with 
stomatitis, rash, tiredness, hypercholesterolemia, hyper-
triglyceridemia, and hyperglycemia [46].

Regarding the favorable risk group, results of recent 
systematic review suggests a benefit in PFS from IO–TKI 
compared to sunitinib in this population, but not in OS. 
Therefore, treatment selection should be made carefully 
in favorable-risk patients, taking into account other fac-
tors (need to define these factors) that may influence 
treatment decisions.

Summary points for single agent TKIs
Sunitinib and pazopanib have been shown to have PFS, 
OS, and ORR that are comparable, while cabozantinib 
has been shown to have a greater benefit for PFS.

Pan-Asia ESMO recommendations [41]
Sunitinib, Pazopanib, and are first-line IO alternatives 
when IO is contraindicated or unavailable. Cabozantinib 
may also be used to treat IMDC intermediate- and poor-
risk disease in patients who are not candidates for first-
line IO therapy. Sunitinib or pazopanib are alternatives 
to IO-based combination therapy in patients with IMDC 
favourable-risk disease due to the lack of clear superiority 
of IO-based combinations over sunitinib.

NCCN 2022 [16]
For single agent TKIs, NCCN recommends, Cabozan-
tinib as a preferred therapy in patients with intermedi-
ate/poor risk and as an alternative preferred therapy 
in patients with favourable risk. It also recommends 
pazopanib and sunitinib as other preferred therapies for 
patients in the favourable and intermediate/poor risk 
categories.
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Consensus recommendations
As a single agent TKI, near consensus was obtained for 
single agent cabozantinib in patients with intermediate/
poor risk category.

Special circumstances for  1st line treatment
When IO is not available/ not affordable or contraindicated
When IO is not available/ not affordable or contraindi-
cated, experts recommended pazopanib/sunitinib as  1st 
line systemic therapy for favourable risk category and 
cabozantinib as  1st line systemic therapy for intermedi-
ate/poor risk category.

Disease burden
For disease burden categorization into high or low dis-
ease burden, emphasis was laid on the clinical judgement 
based on the type and nature of symptoms along with 
risk stratification.

Overall, patients with high disease burden tend to have 
shorter PFS and OS and hence require rapid disease con-
trol to reduce tumour burden and thereby improve the 
symptoms. Such patients may benefit from TKI/IO com-
bination therapy, due to their superior responses [34–38]. 
It has also been shown to have a higher ORR than the IO/
IO combination, regardless of IMDC criteria [47]. Pem-
brolizumab/lenvatinib likely has the highest ORR and 
PFS among the three IO/TKI combinations, as well as the 
highest rate of grade 3 AEs and discontinuation rate [37].

The high ORRs of lenvatinib plus pembrolizumab 
(70%) and nivolumab plus cabozantinib (57%) compared 
to other regimens show that these combinations are par-
ticularly well-suited for patients with tumour involve-
ment of organs such as the liver and bones, who typically 
require a rapid therapeutic response. Patients in good 
performance status who are able to tolerate the treat-
ment’s side effects (such as hypertension and proteinu-
ria) may benefit such combinations to make note is the 
combination of lenvatinib plus pembrolizumab which 
has lead to the highest CR rate (16%) documented in the 
literature [37].

Consensus recommendations:

• In high disease burden patients, there was consen-
sus towards the use of TKI + IO and near consensus 
towards the use of pazopanib/sunitinib in the favour-
able risk group. Almost, similar result was seen in the 
intermediate/poor risk group where consensus was 
obtained for TKI + IO combination. However, in this 
category, near consensus was obtained for IO + IO 
combination and for cabozantinib but there was no 
consensus on the use of pazopanib/sunitinib.

• In low disease burden patients, experts recom-
mended use of TKI + IO or pazopanib/sunitinib 
(consensus) in the favourable risk group while in 
intermediate/poor risk group patients, TKI + IO, 
IO + IO combinations or cabozantinib were recom-
mended (consensus).

Ejection fraction < 45
RCC itself is one of the causative factor for heart fail-
ure, in addition to this, small TKIs also have cardiotoxic 
effect, can lead to hypertension, asymptomatic left ven-
tricular (LV) dysfunction and even congestive heart 
failure (CHF) have been reported. A meta-analysis pub-
lished in 2015 found that the relative risk of all grade 
and high-grade congestive heart failure was significantly 
higher for patients with TKIs as compared to those with-
out TKIs [47]. In general, to avoid the cardiac side effect 
of the TKIs, nivolumab plus ipilimumab is considered as 
the preferred choice of therapy and the same was con-
firmed by experts.

Consensus recommendation
In aRCC patients with an ejection fraction of < 45%, there 
was consensus on the use of IO + IO combinations and 
near consensus on the use of cabozantinib.

Second line systemic therapy in accRCC 
The choice of second line therapy was based on the 
best response on the first line therapy and was further 
stratified based on the time of progression with TKI/
IO combinations (Early progression: ≤ 12  months, Late 
progression: > 12  months) or to single agent TKI (Early 
progression: ≤ 6  months, Late progression: > 6  months) 
Table 4.

Summary points: Greater OS and PFS were achieved 
with lenvatinib and everolimus combination apart from 
the impressive responses of 35%.

In general, Second-line treatments should take into 
account the mechanisms of resistance shown with first-
line medications and incorporate new approaches to 
care. Since there are a variety of IO/TKI combinations 
that can be used in the first-line context for patients with 
advanced ccRCC, there is a pressing need to standardise 
the treatment of these patients going forward. In general, 
for patients who progress on an IO, a TKI or an IO/TKI 
combination; another anti-VEGFR (Vascular Endothelial 
Growth Factor Receptor) TKI, or mTOR inhibitor treat-
ment is recommended [56].

Pan-Asia ESMO recommendations [41]
For second-line treatment, following TKIs, nivolumab 
or cabozantinib is preferable. Lenvatinib + everolimus 
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is FDA and EMA-approved after TKI failure and could 
be considered following progression after first-line TKI 
monotherapy or a TKI in combination with an IO.

In patients already treated with previous two lines of 
TKI therapy and whose disease has progressed, either 
nivolumab or cabozantinib can be considered. Sequenc-
ing TKI therapy after PD-1-based first-line therapy is 
related with modest response rates. Therefore, patients 
should receive a TKI agent that they have not received 
previously. RCT data to support continued IO inhibition 
after established progression is sparse, and thus it is not 
recommended.

NCCN 2022 recommendation [16]
The NCCN recommends cabozantinib, Nivolumab (both 
Category 1), and lenvatinib + Everolimus as preferred 
therapy for subsequent therapy, with Axitinib and Tivo-
zanib as the other recommended category 1 drugs. The 
NCCN’s other recommended regimen includes IO com-
binations (IO-IO, TKI + IO).

Consensus recommendations
When axitinib + pembrolizumab was used in the first line, 
experts came to a consensus that lenvatinib + everolimus 
or cabozantinib should be the second line treatment 
options in both early and late progression. Experts also 
agreed that if more than 12 months have passed since the 
discontinuation of axitinib + pembrolizumab, re-chal-
lenge with a pembrolizumab-based combination could be 
considered (near consensus).

When lenvatinib plus pembrolizumab was used in the 
first line, there was consensus on the use of cabozantinib 
in the second line in both early and late progression. 
When disease progression occurred after 12  months of 
stopping lenvatinib + pembrolizumab, a near consensus 

was reached on the use of a pembrolizumab-based 
combination.

When disease progression occurred after the use of 
first-line cabozantinib + nivolumab, experts recom-
mended lenvatinib + everolimus (consensus) in cases 
of early or late progression. Experts agreed that if dis-
ease progression occurs with cabozantinib + nivolumab 
in first line, re-challenge with any IO-based com-
bination is recommended (consensus) if more than 
12  months have passed since the discontinuation of 
cabozantinib + nivolumab.

In the case of patients who experienced early disease 
progression while receiving ipilimumab + nivolumab, 
experts reached a consensus for the use of cabozantinib 
and a near consensus for lenvatinib + everolimus. If the 
progression occurred later (after 12  months), there was 
agreement on using cabozantinib or lenvatinib plus 
everolimus in the second line. When disease progres-
sion occurred, there was near consensus on the use of a 
nivolumab-based combination after 12 months of discon-
tinuation of first-line ipilimumab + nivolumab.

As shown in Fig. 3, as the patient progressed with cabo-
zantinib in the first line, consensus was reached on the 
use of nivolumab in the second line, and near consen-
sus was reached on the use of ipilimumab + nivolumab 
in the second  line. If the progression occurred later 
(> 6  months), there was consensus on the use of 
nivolumab or lenvatinib + everolimus and near consensus 
on the use of ipilimumab + nivolumab in the second line.

If sunitinib/pazopanib was used in the first line, in case 
of early disease progression, a consensus was obtained 
on nivolumab or ipilimumab + nivolumab in the sec-
ond line while a near consensus was obtained on cabo-
zantinib or lenvatinib + everolimus combination. When 
there was a delayed progression (> 6  months) after first 
line sunitinib/ pazopanib, consensus was obtained on the 

Table 4 Pivotal randomized trials in accRCC post TKI therapy [48–55]

Parameter RECORD-1 [48, 49] AXIS [50, 51] METEOR [52, 53] CheckMate 025 [54] LEN EVE [55]
Everolimus 
vs
Placebo

Axitinib 
vs
Sorafenib

Cabozantinib 
vs
Everolimus

Nivolumab 
vs
Everolimus

Lenvatinib + Everolimus
Vs Everolimus

Patients, n 410 723 658 821 153

MSKCC risk, %

▪ Good 29 28 46 36 23

▪ Intermediate 56 37 42 49 36

▪ Poor 15 33 13 15 40

Prior TKI Anti-VEGF Sunitinib Anti-VEGF Anti-VEGF Anti-VEGF

Line of therapy 2nd or beyond 2nd 2nd or beyond 2nd or 3rd 2nd

ORR, % 2 vs 0 19 vs 9 21 vs 5 25 vs 5 43 vs 3

Median OS, mos 14.8 vs 14.0 20.1 vs 19.2 21.4 vs 17.1 25.0 vs 19.6 25.5 vs 15.4



Page 11 of 13Sahoo et al. BMC Cancer          (2023) 23:737  

use of nivolumab in first line while a near consensus was 
obtained on cabozantinib or ipilimumab + nivolumab or 
lenvatinib + everolimus.

Limitation
Few Limitations of Delphi-based consensus include the 
fact that it is a lengthy procedure that takes at least two 
rounds of interaction to reach consensus, as well as con-
tinual commitment from the experts participating in the 
consensus who are being asked the same question repeat-
edly. Genomic mutation is not routinely done in India for 
the evaluation of prognosis and drug response, hence it 
was not considered in the consensus development.

Conclusion
After the availability of multiple novel drugs, sequencing 
has become much more complex. In some ways, there are 
no right or wrong answers to sequencing these therapies 
beyond first-line therapy. The Most important question 
is if the patients are fit enough to tolerate combination 
treatment, they should start first-line therapy with a com-
bination immunotherapy with a TKI or another IO and 
then consider options for sequencing thereafter.

The current article describes comprehensive algo-
rithms for both treatment-naive and pre-treated patients 
with accRCC. This will assist oncologist in making 
informed treatment decisions. The algorithmic approach 
for accRCC management proposed here is dynamic and 
will need to be revisited as newer therapeutic agents 
become available in our country.
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