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Abstract

PURPOSE: Tyrosine kinase inhibitors (TKIs) have been widely used in the management of patients with metastatic renal cell carcinoma

(RCC). However, the use of systemic therapies in the adjuvant setting of localized and locally advanced RCC has shown conflicting results

across the literature. Therefore, we aimed to conduct an updated systematic review and meta-analysis comparing the efficacy and safety of

TKIs in the adjuvant setting for patients with localized and locally advanced RCC.

MATERIALS AND METHODS: The MEDLINE and EMBASE databases were searched in December 2020 to identify phase III

randomized controlled trials of patients receiving adjuvant therapies with TKI for RCC. Disease-free survival (DFS) and overall sur-

vival (OS) were the primary endpoints. The secondary endpoints included treatment-related adverse events (TRAEs) of high and any

grade.

RESULTS: Five trials (S-TRAC, ASSURE, PROTECT, ATLAS, and SORCE) were included in our meta-analysis comprising 6,531

patients. The forest plot revealed that TKI therapy was associated with a significantly longer DFS compared to placebo (pooled HR: 0.88,

95% CI: 0.81−0.96, P= 0.004). The Cochrane’s Q test (P = 0.51) and I2 test (I2 = 0%) revealed no significant heterogeneity. Adjuvant TKI

was not associated with improved OS compared to placebo (pooled HR: 0.93, 95% CI: 0.83−1.04, P= 0.23). The Cochrane’s Q test

(P = 0.74) and I2 test (I2 = 0%) revealed no significant heterogeneity. The forest plot revealed that TKI therapy, compared to placebo, was
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associated with higher rates of high grade TRAEs (OR: 5.20, 95% CI: 4.10−6.59, P< 0.00001) as well as any grade TRAEs (OR: 3.85, 95%

CI: 1.22−12.17, P= 0.02). The Cochrane’s Q tests (P < 0.0001 and P < 0.00001, respectively) and I2 tests (I2 = 79% and I2 = 90%, respec-

tively) revealed significant heterogeneity.

CONCLUSIONS: The findings of our analyses suggest an improved DFS in patients with localized and locally advanced RCC receiving

adjuvant TKI as compared to placebo; however, this did not translate into any significant OS benefit. Additionally, TKI therapy led to sig-

nificant toxicity. Adjuvant TKI does not seem to offer a satisfactory risk and/orbenefit balance for all patients. Select patients with very

poor prognosis may be considered in a shared decision-making process with the patient. With the successful arrival of immune-based thera-

pies in RCC, these may allow a more favorable risk/benefit profile. � 2021 The Author(s). Published by Elsevier Inc. This is an open access

article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
Keywords: Adjuvant Therapy; TKI; RCC; Renal Cell Carcinoma; Meta-Analysis
1. Introduction

Up to 40% of patients treated surgically for localized

and locally advanced renal cell carcinoma (RCC) can

experience recurrence and even develop metastases [1].

Tyrosine kinase inhibitors (TKIs) have been widely used

in the management of patients with metastatic RCC [2].

However, despite successful application of adjuvant

therapies in various malignancies, there does not seem

to be consensus or benefit of adjuvant therapy in local-

ized and locally advanced RCC [3−8]. Except for the

NCCN (National Comprehensive Cancer Network)

guidelines which includes adjuvant sunitinib as a treat-

ment option [9], guidelines from major urologic socie-

ties do not recommend adjuvant targeted therapies

following radical nephrectomy for high-risk clear-cell

RCC [10]. Multiple reasons impede the widespread

uptake of adjuvant therapy in localized and locally

advanced RCC, such as the fear of unnecessary toxicity,

and the absence of a survival benefit, and/or cost-effi-

cacy. Thereby, the use of adjuvant systemic therapies

for high-risk localized and locally advanced RCC patient

is still not widely adapted.

In a recent meta-analysis, the authors compared multi-

ple adjuvant treatment options with TKIs in high-risk RCC

patients [5]. It was reported that TKIs in the adjuvant set-

ting in these patients did not improve either disease-free

survival (DFS) or overall survival (OS). Moreover, a sig-

nificantly increased risk of toxicity was observed. How-

ever, since the last meta-analysis was conducted, updated

results of the ASSURE and the S-TRAC trials have been

reported [11,12]. Furthermore, the recent release of the

SORCE trial has reported new results of sorafenib use in

the adjuvant setting of patients with intermediate- and

high-risk RCC [13].

Therefore, we aimed to conduct an updated systematic

review and meta-analysis comparing the efficacy and

safety of different TKIs in the adjuvant setting for

patients with localized and locally advanced RCC. Such

findings would help in decision making and patient

counseling.
2. Materials and methods

2.1. Literature search

This systematic review and meta-analysis were con-

ducted according to the Preferred Reporting Items for Sys-

tematic Reviews and Meta-analyses (PRISMA) [14].

The MEDLINE and EMBASE databases were searched

in December 2020 to identify phase III randomized con-

trolled trials (RCT) of patients receiving TKIs in the adju-

vant setting for localized and locally advanced RCC. A

comprehensive systematic literature search was indepen-

dently performed by 2 authors. Terms and keywords such

as renal cell carcinoma, adjuvant therapy, tyrosine kinase

inhibitors, sorafenib, sunitinib, pazopanib, and axitinib

were used to perform the search. DFS and OS were the pri-

mary endpoints. The secondary endpoints included treat-

ment-related adverse events (TRAEs) of high and any

grade.

After removing duplicates, two independent reviewers

screened the titles and abstracts. Any citation which either

reviewer thought should be included or unclear for inclu-

sion was identified for full text screening. Subsequently,

full texts of eligible articles were reviewed for final inclu-

sion and data extraction. Any discrepancies during the pri-

mary and secondary literature screenings were resolved by

referring to the senior author.
2.2. Inclusion and exclusion criteria

We included phase III RCTs that reported on the onco-

logic outcomes of adjuvant therapy with TKI in patients

with localized and locally advanced RCC. The PICO (popu-

lation, intervention, control, and outcomes) in this study

was the following: patients with localized and locally

advanced RCC treated with TKIs in the adjuvant setting

compared to the control group who received a placebo. The

outcomes were oncologic outcomes, including DFS, OS, as

well as TRAEs of high and any grades.

We excluded reviews, letters to editors, editorials, animal

studies, study protocols, case reports, meeting abstracts,

http://creativecommons.org/licenses/by/4.0/
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replies from authors, brief correspondence, and articles not

published in English. Studies were included only if they

involved patients who received a placebo in the control arm.

References of all papers included were scanned for addi-

tional studies of interest.

2.3. Data extraction

Two investigators independently extracted the following

information from the included articles: first author’s name,

update year, study name, national clinical trial number ,

number of participants, treatment arms, oncologic out-

comes, TRAEs outcomes, and follow up. The hazard ratios

(HR) and 95% confidence intervals (95% CIs) associated

with OS and DFS were retrieved. All discrepancies regard-

ing data extraction were resolved by consensus with the

committee of investigators.

2.4. Risk of bias assessment

The quality of articles and the risk of bias evaluation of

each study were assessed according to The Cochrane Col-

laboration’s tool for assessing risk of bias [15]. The items

under consideration were selection bias (random sequence

generation and allocation concealment), performance bias

(blinding of participants and personnel), detection bias

(blinding of outcome assessors), attrition bias (incomplete

outcome data), reporting bias, and other sources of bias

(Supplementary Figures 2 and 3). The risk of bias of each

study was assessed independently by two authors. Bias

studies were illustrated using Review Manager 5.3 Software

(RevMan; The Cochrane Collaboration, Oxford, UK).

2.5. Statistical analyses

Meta-analysis. First, forest plots were used to assess the

HRs and 95% CIs to describe the relationships between

treatment and survival outcomes (TKIs therapy versus pla-

cebo). Subgroup analyses of DFS were performed among

patients with a lower and higher risk of tumor relapse.

Higher risk patients were patients with 1 or more of the fol-

lowing features: positive lymph nodes, T4 tumors and T3

tumors, with higher Fuhrman grades (3-4). Lower risk

patients were patients with none of the above-mentioned

features. Second, forest plots were used as the summary

variables for dichotomous outcomes and to describe the

relationships between treatment and TRAEs of high-grade

(grade≥3) and all-grade TRAEs (TKIs therapy versus pla-

cebo). Dichotomous variables are presented as proportions

and compared with odds ratios (ORs) and 95% confidence

intervals (CIs). Heterogeneity among the outcomes of

included studies in this meta-analysis was evaluated using

Cochrane’s Q test and the I2 statistic. Significant heteroge-

neity was indicated by a P < 0.05 in Cochrane’s Q tests and

a ratio >50% in I2 statistics. We used fixed effects models

for calculation for non-heterogeneous results. Random
effect models were used in cases of heterogeneity. Publica-

tion bias was assessed with funnel plots (Supplementary

Figure 5). All statistical analyses were performed using

Review Manager 5.3 Software (RevMan; The Cochrane

Collaboration, Oxford, UK); the statistical significance

level was set at P< 0.05.

Network meta-analysis. We conducted network meta-

analysis with random and fixed effect models using a Bayes-

ian approach for the comparison of direct and indirect treat-

ments, with placebo as the common comparator arm [16,17].

In the assessment for DFS, contrast-based analyses were

applied with estimated differences in the log HR and the stan-

dard error calculated from the published HR and CI [18]. The

relative treatment effects were presented as HR and 95%

credible interval (CrI) [17]. For the assessment of the high

risk TRAEs (grade≥3), arm-based analyses were performed

to estimate ORs and 95% CrI from raw data presented in the

selected manuscripts [17]. We also estimated the relative

ranking of different treatments for each outcome using the P-

score, which can be considered a frequentist analog to the

surface under the cumulative ranking curve [19,20]. Network

plots were utilized to illustrate the connectivity of the treat-

ment networks in terms of DFS and high risk TRAEs. All sta-

tistical analyses were performed using R 3.6.3 and Review

manager 5.3; statistical significance was set atP < 0.05.
3. Results

The literature search identified 943 unique references.

Among them, 91 records were removed due to duplication,

and 791 articles were excluded due to unrelated outcomes

during the screening process (Supplementary Figure 1). Of

the 61 full-text articles assessed for eligibility, 54 were

excluded based on the selection criteria.

Five trials (S-TRAC, ASSURE, PROTECT, ATLAS,

and SORCE), comprising 6,531 patients, were included in

the meta-analysis [11−13, 21−24]. Table 1 summarizes the

characteristics of included studies. The TKI agents that

were evaluated in the included trial are sorafenib, sunitinib,

axitinib, and pazopanib.
4. Meta-analysis

4.1. Disease-free survival (DFS)

Five studies provided data on DFS in patients receiving

adjuvant TKIs versus placebo for localized and locally

advanced RCC [13, 21−24]. The forest plot (Fig. 1A)

revealed that TKI therapy was associated with a signifi-

cantly longer DFS compared to placebo (pooled HR: 0.88,

95% CI: 0.81−0.96, P = 0.004). The Cochrane’s Q test

(P = 0.51) and I2 test (I2 = 0%) revealed no significant het-

erogeneity among trials.

In the subgroup analysis of patients with clear-cell his-

tology, the forest plot (Supplementary Figure 4) revealed

that TKI therapy was associated with a significantly longer



Table 1

Characteristics of included phase III randomized control trials of adjuvant therapies for localized and locally advanced renal cell carcinoma.

Author,

publication year

Updated results Trial name NCT Number of

patients

(treatment/

control)

Treatment Control Follow-up,

median (range)

Definition of high

risk of relapse

Ravaud, 2016 [21] 2018 S-TRAC NCT00375674 309 / 306 Sunitinib Placebo 6.6 yr T3 High and T4

and any T, N+

Haas, 2016 [20] 2017 ASSURE NCT00326898 647 / 649 / 647 Sunitinib or

sorafenib

Placebo 5.8 yr

(4.9−6.9)
Very high risk:

pT3/4 grade 3/4

or any T N+

Motzer, 2017 [23] - PROTECT NCT01235962 571 / 564 (600mg)

198 / 205

(800mg)

Pazopanib 600 mg

or Pazopanib

800 mg

Placebo NR NR

Gross-Goupil,

2018 [22]

- ATLAS NCT01599754 363 / 361 Axitinib (5 mg

twice daily)

Placebo NR Highest risk: pT3

with Fuhrman

grade ≥3 or
pT4 and/or N+,

any T, any

Fuhrman grade,

M0

Eisen, 2020 [12] - SORCE NCT00492258 642 / 639 / 430 Sorafenib 1yr or

Sorafenib 3 yr

Placebo 6.5 yr

(4.9-8.0)

Highest risk:

Leibovich high

risk
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DFS compared to placebo (pooled HR: 0.88, 95% CI: 0.81

−0.96, P = 0.003). The Cochrane’s Q test (P = 0.58) and I2

test (I2 = 0%) revealed no significant heterogeneity.
Fig. 1. The forest plot showing the association between adjuvant therapies and o

and (B) overall survival (OS).
Three studies provided DFS data on the subgroup of

patients with a lower risk of tumor relapse [21−23]. The
forest plot (Fig. 2A) revealed that TKI therapy was not
ncologic outcomes in renal cell carcinoma: (A) disease-free survival (DFS)

ctgov:NCT00375674
ctgov:NCT00326898
ctgov:NCT01235962
ctgov:NCT01599754
ctgov:NCT00492258


Fig. 2. The forest plot showing the association between adjuvant therapies and disease-free survival (DFS) in renal cell carcinoma comparison among

patients with: (A) low risk and (B) high risk of tumor relapse.
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associated with a longer DFS compared to placebo (pooled

HR: 0.98, 95% CI: 0.82−1.18, P = 0.86). The Cochrane’s Q

test (P = 0.83) and I2 test (I2 = 0%) revealed no significant

heterogeneity.

Four studies provided DFS data on the differential

impact of TKI therapy versus placebo in localized and

locally advanced RCC patients with a higher risk of tumor

relapse [1321−23]. The forest plot (Fig. 2B) revealed that

TKI therapy was not associated with a longer DFS com-

pared to placebo (pooled HR: 0.91, 95% CI: 0.82−1.02,
P = 0.10). The Cochrane’s Q test (P = 0.43) and I2 test

(I2 = 0%) revealed no significant heterogeneity.
4.2. Overall survival (OS)

Five studies provided OS data on patients receiving

adjuvant TKI therapy versus placebo in localized and

locally advanced RCC [13,21]−24]. The forest plot

(Fig. 1B) revealed that adjuvant TKIs were not associated

with improved OS compared to placebo (pooled HR: 0.93,

95% CI: 0.83−1.04, P = 0.23). The Cochrane’s Q test

(P = 0.74) and I2 test (I2 = 0%) revealed no significant het-

erogeneity.
4.3. Treatment related adverse events (TRAEs)

Four studies provided data on high-grade TRAEs of

adjuvant TKIs versus placebo in patients with localized or

locally advanced RCC [13,21,22,24]. The forest plot

(Fig. 3A) revealed that TKI therapy was associated with

significantly higher rates of high-grade TRAEs compared

to placebo (OR: 5.20, 95% CI: 4.10−6.59, P < 0.00001).

The Cochrane’s Q test (P < 0.0001) and I2 test (I2 = 79%)
revealed a significant heterogeneity, therefore, a random-

effect model was used for the analysis.

Three studies provided data on all-grade TRAEs

[13,22,24], the forest plot (Fig. 3B) revealed that TKI ther-

apy was associated with higher rates of all-grade TRAEs

compared to placebo (OR: 3.85, 95% CI: 1.22−12.17, P=
0.02). The Cochrane’s Q test (P < 0.00001) and I2 test

(I2 = 90%) revealed a significant heterogeneity, therefore, a

random-effect model was used for the analysis.
5. Network meta-analysis

Networks of eligible comparisons were graphically rep-

resented in network plots with respect to DFS and high

grade TRAEs (Fig. 4A and B). Network plots show inter-

connections between different therapy regimens (repre-

sented by a node). Connections between different therapy

regimens are represented through links, the numbers indi-

cate the number of studies.

5.1. Disease-free survival (DFS)

A network meta-analysis of eight treatments was per-

formed with regards to DFS. Compared with placebo, only

sunitinib resulted in significantly improved DFS (HR 0.62,

95% CrI 0.41−0.93) (Fig. 5A). Based on analysis of the

treatment ranking, sunitinib had the highest likelihood of

providing the longest DFS (P score: 0.9610) (Table 2).
5.2. High-grade treatment related adverse events (TRAEs)

A network meta-analysis of seven treatments was per-

formed with regards to TRAEs of high grade. Compared



Fig. 3. Forest plots showing the association of adjuvant therapies with adverse events (AEs) in renal cell carcinoma: (A) high grade AEs and (B) any grade

AEs.
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with placebo, all treatments resulted in significantly higher

rates of high grade TRAEs. Among them, pazopanib

800 mg and sorafenib with long treatment duration had the

highest likelihood of high-grade TRAEs (OR 7.59, 95%

CrI 4.55−12.65 and OR 7.92, 95% CrI 5.71−11.00,

respectively) (Fig. 5B). Based on analysis of the treatment

ranking, sorafenib for 1-year treatment duration had the

lowest likelihood of high-grade TRAEs (P score: 0.8224)

(Table 2).
Fig. 4. Network plot showing the association of adjuvant therapy with: (A) dis

advanced renal cell carcinoma.
6. Discussion

We conducted an updated systematic review and meta-

analysis to compare the efficacy and safety of TKIs in the

adjuvant setting in patients with localized and locally

advanced RCC. We also performed a network meta-analy-

sis to compare the DFS and high-grade TRAEs of these

therapies indirectly. These approaches led to several impor-

tant findings of interest.
ease-free survival (DFS) and (B) high grade AEs in localized and locally



Fig. 5. Forest plots showing the association of adjuvant therapy with: (A) disease-free survival (DFS) and (B) high grade AEs in localized and locally

advanced renal cell carcinoma.

Table 2

Analysis of the treatment rankings in patients with localized and locally

advanced renal cell carcinoma.

Disease-free survival P-score (fixed) P-score (random)

Sunitinib 0.9610 0.8457

Pazopanib 800 mg 0.8317 0.7125

Pazopanib 600 mg 0.5354 0.4956

Axitinib 0.5012 0.4830

Sorafenib 0.4416 0.4470

Sorafenib 1 yr 0.3517 0.4001

Sorafenib 3 yr 0.1973 0.3253

Placebo 0.1800 0.2909

G≥3 Adverse events

Placebo 1.0000 1.0000

Sorafenib 1 yr 0.8224 0.8014

Sorafenib 3 yr 0.6589 0.6528

Sunitinib 0.4387 0.4288

Pazopanib 600 mg 0.3819 0.3931

Pazopanib 800 mg 0.1203 0.1380

Sorafenib 0.0778 0.0860
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Interestingly, our analyses showed that TKIs in the adju-

vant setting were associated with a significantly longer DFS

compared to placebo. However, these results were driven

by only a single positive trial, while the other four trials

have not reported a DFS benefit. Our results are in contrast

with the results of the previously published meta-analyses

[4−6]. Riaz et al. reported no significant DFS improvement

with adjuvant TKI therapy when compared to placebo (HR:

0.92, 95% CI: 0.83-1.01, P = 0.08) [5]. The discrepancy in

our findings could be explained by the inclusion of the

updated results of ASSURE trial. Although the updated

results from ASSURE remained non-significant for DFS,

there was a slight tendency toward improving DFS. The

pooled analysis of these results might have contributed to

the improved DFS in our meta-analysis. Moreover, the

updated trial only included patients with clear-cell histol-

ogy. Furthermore, due to our aim to compare all different

previously reported TKIs schedules, we separately analyzed

the outcomes of the two pazopanib groups (600 mg and 800

mg) of the PROTECT trial in contrast to previously
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published analyses using pazopanib as a single group. The

only trials that reported a positive impact on DFS were the

pazopanib 800 mg of the PROTECT trial, and the sunitinib

of the S-TRAC trial. However, our network meta-analysis

found that only sunitinib resulted in a significantly

improved DFS compared to placebo and might be consid-

ered for the adjuvant setting of localized and locally

advanced RCC. On the other hand, sorafenib showed the

lowest likelihood of DFS improvement. The recent SORCE

trial has failed to show the benefit of sorafenib in the adju-

vant setting of intermediate- and high-risk RCC. Moreover,

there was no advantage of a longer treatment period with

sorafenib (3 years) compared to either short treatment

period with sorafenib (1 year of sorafenib followed by

2 years of placebo) or placebo alone. The SORCE trial

results confirm that sorafenib should not be used as adju-

vant therapy for patients with resected RCC at intermediate

or high risk of relapse. Nevertheless, the further updated

results and novel trials in that field might explain the dis-

crepancy in the findings.

We did not also observe the positive effect of TKI ther-

apy in separate analyses of DFS data in localized and

locally advanced RCC patients with a lower and higher risk

of tumor relapse. Whereas, in a previous meta-analysis of

four trials (S-TRAC, ASSURE, PROTECT, and ATLAS),

Massari et al. reported a significant DFS benefit in patients

with a higher risk of tumor relapse [6]. It should be

highlighted that one of the main limitations of our meta-

analysis was the discrepancy across the included studies in

the definition of the grades of risk of disease relapse; that

might contribute to heterogeneity among the studies. For

example, the SORCE trial used the Leibovich scoring sys-

tem [25], while most of the other studies reported a popula-

tion with a higher risk of tumor relapse as patients with T3/

T4 tumors, higher Fuhrman grades, and/or lymph nodes

involvement. This heterogeneity highlights the need for a

standardized grading system to assess the risk of disease

relapse. Consequently, this will guide appropriate selection

of RCC patients who are the best candidates for adjuvant

therapy.

According to our meta-analysis results, TKIs in the adju-

vant setting were not associated with improved OS com-

pared to placebo. It is in agreement with the results of

previous meta-analysis, reporting no OS benefit after TKI

therapy compared to placebo (HR: 1.01, 95% CI: 0.89-1.15,

P = 0.43) [5]. Similarly, the recent SORCE trial as well as

the updated ASSURE and S-TRAC trials did not translate

into any significant OS benefit. From one side, such results

can be explained with the immature short follow-up period;

however, DFS results for RCC could be translated into OS

in general, so maybe it is unlikely that we will see OS bene-

fit in these adjuvant trials. On the other hand, due to the sig-

nificant quality of life-impacting toxicities of TKIs, it is

unlikely that patients can remain on treatment for long

enough periods of time that may ultimately translate into a

meaningful change in overall survival [26]. So, longer
follow-up does not seem to bring any different results. The

lack of a significant positive effect of TKIs in the adjuvant

setting of non-metastatic RCC compared to its benefits as

systemic therapy of metastatic RCC is quite puzzling [27].

Some researchers hypothesized that compared to macro-

metastases, micro-metastases may not require such

enhanced vascularization that is as susceptible to the effects

of anti-angiogenic TKI-therapy [28,29].

Finally, we found that all TKIs in the adjuvant settings

are associated with a high rate of high and any grade

TRAEs compared to placebo. Among the most common

TRAEs, diarrhea, fatigue, hypertension, and palmar and/or

plantar dysesthesia were reported [5]. According to our net-

work meta-analysis, the highest likelihood of TRAEs was

observed among patients who received pazopanib 800 mg

and sorafenib with a long treatment period. While based on

analysis of the treatment ranking, sorafenib with 1-year

treatment period in the SORCE trial had the lowest likeli-

hood of high grade TRAEs. Obviously, such results are

associated with higher dosing and longer treatment period,

leading to the prolong DFS as well as higher toxicity. The

introduction of more tolerable therapies such as immune

checkpoint inhibitors could alleviate this major limitation

and help incorporate adjuvant systemic therapies in the

treatment strategy of high-risk and locally advanced RCC

[30]. The upcoming EVEREST (Everolimus for Renal Can-

cer Ensuing Surgical Therapy) trial might provide further

understanding of the role of adjuvant mTOR-inhibition in

RCC patients. Moreover, we believe that better selection

criteria for patients with localized and locally advanced

RCC that are more likely to benefit from adjuvant therapy

is an unmet clinical need. Specific molecular signatures in

RCC may translate into different recurrence risks and hope-

fully allow for a more accurate adjuvant therapy assign-

ment. Further large-scale trials along the phased biomarker

validation paradigm might shed a light on the decision-

making process.

To the best of our knowledge, the present study was the

first network meta-analysis to compare the efficacy and

safety of different TKIs in the adjuvant setting in patients

with high-risk localized and locally advanced RCC. Never-

theless, there are several potential limitations in this study.

The main limitation is the heterogeneity across the included

studies in terms of different dosing regimens, the difference

in population and risk stratification, and the variable dura-

tion of follow-up. Second, the significant heterogeneity

across the studies was detected in the analysis of TRAEs,

thus limiting the value of these findings. Although the ran-

dom effects model was used to address heterogeneity

among studies, our conclusions should still be interpreted

with caution. Third, while an indirect comparative approach

was employed in the network meta-analysis to compare out-

comes from the RCTs, this approach is not equivalent to a

head-to-head treatment comparison. Thus, well-designed

comparative trials are required to validate the findings of

this study.
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7. Conclusions

The findings of our analyses suggest an improved DFS in

patients with localized and locally advanced RCC receiving

adjuvant TKI as compared to placebo; however, this did not

translate into any significant OS benefit. Additionally, TKI

therapy led to significant toxicity. Adjuvant TKI does not

seem to offer a satisfactory risk/ benefit balance for all

patients. Select patients with very poor prognosis may be

considered in a shared decision-making process with the

patient. With the successful arrival of immune-based thera-

pies in RCC, these may allow a more favorable risk/benefit

profile.
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