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ABSTRACT: Renal cell carcinoma (RCC) is the most common solid tumour of the kidney and accounts for 3% of all cancers. While immune
checkpoint inhibitor (ICl)-based combination therapies have emerged as the first-line treatment for metastatic renal cell carcinoma (mRCC), the
role of surgery has become more controversial. This review summarizes the evidence, current role and future directions for surgery in mRCC
management. The survival benefits of cytoreductive nephrectomy (CN) shown in the interferon era have encountered increasing disputes in the
tyrosine-kinase inhibitor (TKI) and ICl eras. Undoubtedly, several systematic reviews based on retrospective data have supported the survival
benefits of CN. Nevertheless, 2 prospective trials, CARMENA and SURTIME, proved that sunitinib as the upfront therapy resulted in noninferior
survival outcomes compared with immediate CN. The safety of CN does have solid ground in the current literature. Several studies suggested
that preoperative systemic therapy did not seem to aggravate perioperative complications or mortality rates, in experienced centres. Meticulous
patient selection is the rule of thumb in the modern management of mMRCC patients. The limitations of the existing prognostication models, how-
ever, must be acknowledged. Clinicians should adopt a multidisciplinary and holistic approach and contemplate all patient, disease, surgeon
and socio-economical factors, before deciding who should go for surgery. The advent of metastasis-directed therapy (MDT) and survival ben-
efits of adjuvant pembrolizumab shown in the oligometastatic subgroup, where complete metastasectomy could be achieved (M1 NED), calls for
more comparative studies against upfront ICI combinations. In summary, CN brings survival benefits to well-selected good-to-intermediate-risk
mRCC patients. Individualized and multidisciplinary care is pivotal.
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Introduction

Renal cell carcinoma (RCC) is the most common solid tumour
of the kidney and accounts for 3% of all cancers.! Every year,
more than 430000 people are diagnosed with kidney tumours
globally, and approximately 179000 people die from kidney
tumours.”> An updated epidemiological study, using the
GLOBOCAN database, suggested that the incidence of kid-
ney cancer is rising globally, particularly for European coun-
tries and younger populations aged 50 or below.® Therefore,
kidney cancer undoubtedly represents an enormous health
issue in modern uro-oncology practice.

The terminology of metastatic renal cell carcinoma (mRCC)
actually encompasses de novo (ie, RCC which presents with
metastases in the first place), oligometastatic (typically defined
as 5 or fewer sites of metastases,* albeit in the absence of a
global consensus) and oligoprogressive disease (ie, any new-
onset metastasis that happens after treatment for initial local-
ized disease). According to the International Metastatic Renal
Cell Carcinoma Database Consortium (IMDC) model, the
median overall survival (OS) of mRCC patients can be highly
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variable, ranging from 43 months for favourable risk patients to
less than 8 months for poor-risk patients.®

The advent of combination therapies based on immune
checkpoint inhibitors (ICls) has revolutionized the treat-
ment landscape for mRCC and improved their survival
compared with the tyrosine-kinase inhibitor (TKI) era.t
However, this brings about 2 important clinical questions.
This first one is whether there is still a role for surgery in the
contemporary mRCC management, amid the breakthrough
in systemic therapy. Second, if so, how we should choose the
best patients to receive systemic therapy versus surgery
remains a myth.

In this review, we would elucidate the role of surgery and
address the evidence and controversies in the contemporary
management of mRCC.

Cytoreductive Nephrectomy in the Interferon Era

The high immunogenicity and hypervascularity of RCC has
rendered the disease resistant to conventional chemotherapy.”
The systemic therapies for mRCC have been evolving over the
past 2 decades from interferons and TKIs, to ICI-based com-
binations.®? Consequently, on top of palliating local symptoms,
the survival benefits of cytoreductive nephrectomy (CN) in
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mRCC ought to be considered separately in the different eras
of systemic therapy.

In the interferon era, the survival benefit of CN in selected
mRCC patients was indisputable. Flanigan et al reported, in
their randomized controlled trial (RCT) of 241 mRCC
patients, that CN followed by interferon alpha-2b (IFN)
resulted in longer OS, compared with IFN-2b alone (median
OS 11.1months vs 8.1 months, P=.05). Furthermore, such a
benefit was shown to be independent of performance status,
metastatic sites and the presence or absence of a measurable
metastatic lesion.’® In a combined analysis of 2 prospective
randomized trials (N=331) using the same protocol, the
CN-plus-IFN arm also outperformed the IFN arm in median
OS (13.6 months vs 7.8 months, P=.002).11

Cytoreductive Nephrectomy in the Targeted Therapy
Era

With the advent of vascular endothelial growth factor (VEGE)-
targeted therapy (T'T), the role of CN in mRCC management
has become more controversial, despite improved survival and
response rates compared with ITFN.12-14

Several retrospective studies have supported CN in the TKI
era. From a retrospective study based on the IMDC data, the
median OS of mRCC patients with CN versus without CN was
20.6 versus 9.5months (P<<.0001). The hazard ratio (HR) of
mortality was 0.60 (95% confidence interval, 0.52-0.69;
P<.0001)." The patients with estimated survival of fewer than
12months or 4 or more IMDC prognostic factors were found
not to benefit from CN. Similarly, according to a systematic
review of 10 non-randomized studies by Bhindi et al, CN was
associated with improved OS among patients with mRCC.1¢
However, such findings from retrospective studies were bound to
be subjected to selection bias, because patients with better pre-
morbid and performance status, together with lower metastatic
burdens, were more likely to have received CN.

Nevertheless, the alleged survival benefit of CN in the
TKI era does not appear to be reproducible in prospective
settings. CARMENA and SURTIME are 2 landmark pro-
spective studies in this aspect. The CARMENA trial was a
prospective noninferiority randomized trial including 450
mRCC patients of intermediate-to-poor risk by the Memorial
Sloan Kettering Cancer Center (MSKCC) prognostic model.
It demonstrated that sunitinib alone resulted in noninferior
OS versus CN followed by sunitinib (18.4months vs
13.9 months).'” This trial is criticized for its poor accrual
rates, contamination with high metastasis burden (42% of
total tumour volume), poor-risk patient in 57% and nonpul-
monary metastasis in 72%. An updated post hoc analysis of
the CARMENA trial showed that sunitinib monotherapy
continued to result in noninferior OS, but CN may still be
beneficial to patients with 1 IMDC risk score and lung-only
metastases.!8 SURTIME was another RCT that randomized
99 patients to either upfront CN followed by 4 cycles of suni-
tinib, or to 3 cycles of sunitinib followed by CN and 2

adjuvant cycles of sunitinib. In short, the deferred surgery
group had better median OS compared with the upfront sur-
gery group (32.4months vs 15months; HR=0.57; 95%
CI=0.34-0.95)." While these findings are not completely
against surgery for mRCC, caution must be exercised in
interpreting the results. This trial was underpowered due to
its poor accrual and high metastatic burden with 89% patients
having at least 2 metastatic sites.

Cytoreductive Nephrectomy in the ICI Era

As of now, despite the paucity of prospective data, retrospective
data still cast an affirmative vote for CN in the ICI era. In
2022, Bakouny et al reported a retrospective analysis of 4639
patients from the prospectively maintained IMDC cohort,
which compared survival outcomes of CN versus no CN in
mRCC patients who received upfront ICI or T'T. The key find-
ings on multivariable analyses were that patients receiving CN
had significantly longer OS than those not, no matter in the
TT-treated or ICI-treated populations (HR=0.72, P<<.001;
HR=0.61, P=.013, respectively).?

Similarly, an American multi-centre retrospective cohort
study by Gross et al reported longer OS for CN versus no CN
in 367 mRCC patients treated with ICI at any point in their
disease course. A 67% reduction in risk of all-cause mortality
was found on multivariate analyses.?!

On the contrary, the criticisms that upfront CN might limit
the use of systemic therapy should not be understated. We should
be cautious that around 20% of the patients treated with CN in
the CARMENA and SURTIME trials did not receive systemic
therapy, because of complications or deconditioning after sur-
gery.1$1 Likewise, the European Urology review by Bakouny et al
did not include the subgroup of patients who did not receive sys-
temic therapy after CN, raising concerns about its selection bias.?

Cytoreductive Nephrectomy in Nonclear-cell RCC
(nccRCC)
Contrary to conventional wisdom about the favourable prog-
nosis of localized nccRCC (namely, papillary RCC and chro-
mophobe RCC) compared with localized ccRCC treated with
surgery,? there have been reports that metastatic nccRCC
patients tend to have shorter survival compared with their met-
astatic ccRCC counterparts.?32* There are considerable differ-
ences in their response to systemic therapies and hence their
different first-line systemic therapies.®

Amid the rarity of prospective studies, the role of CN in
nccRCC can only be evaluated using retrospective studies.
According to the studies by Marchioni et al®> and Luzzago
et al,?0 both using data from the Surveillance, Epidemiology
and End Results (SEER) registry before 2015, the combina-
tion of CN and systemic therapy was associated with improved
OS, compared with systemic therapy alone. However, we must
be vigilant in acknowledging that the use of most ICI combi-
nations was popularized after 2015, and that ICI has been
yielding encouraging initial results in metastatic nccRCC 2728,



Leung et al

Moreover, while the European Association of Urology (EAU)
guidelines still recommend sunitinib as the first-line therapy
for metastatic nccRCC other than the papillary subtype
(pRCC),* agents including pembrolizumab, cabozantinib and
savolitinib have shown promising results over sunitinib for
metastatic pRCC.262930 Therefore, it is imperative for further
studies to evaluate the role of CN in nccRCC.

Considerations in Patient Selection

Given all the conflicting evidence, it is pivotal for practicing
urologists and oncologists to identify the ideal candidates for
CN. Patient selection is where patient factors, disease factors
and surgeon factors all come into play.

Currently, the MSKCC and IMDC models are prevalently
used to prognosticate mRCC patients. For instance, the EAU
guidelines recommend that immediate CN be offered to
patients with good performance status who do not require sys-
temic therapy, and to patients with oligometastases where
complete metastasis-directed therapy (MDT) can be achieved.
In addition, delayed CN should be considered for good
responders to systemic therapy. On the contrary, CN is not rec-
ommended for MSKCC poor-risk patients or intermediate-
risk patients who have an asymptomatic synchronous tumour
and require systemic therapy.®

There are several limitations to such an approach of model-
based prognostication. First, these models were derived from
TKI and interferon data before the popularization of ICI.
Second, there was no consideration for the volume, sites and
numbers of metastases, which were shown to have prognostic
significance.?* Besides, the disease entities of oligometastatic
and oligoprogressive RCC would not have any bearing in
changing management, when indeed the development of
MDT and adjuvant therapy after metastatectomy has been
blossoming;, as we would discuss in the following section.

Abel et al proposed a 7-item SCREEN score (3 or more meta-
static sites, total metastatic tumour burden =5 cm, bone metasta-
sis, systemic symptoms, low serum haemoglobin, low serum
albumin and neutrophil/lymphocyte ratio =4), which was derived
from their 914 mRCC patients treated with upfront CN. It was
found to outperform the IMDC model in the predicting accuracy
of first-year mortality (receiver operating characteristic [ROC]
curves 0.76 for SCREEN versus 0.55 for IMDC).3!

There are also studies suggesting that the use of multidisci-
plinary team discussion involving urologists, radiologists,
oncologists, radiotherapists, pathologists and specialist nurses
may improve survival outcomes for mRCC patients.3?

In this regard, the development of better prognostication
methods and adoption of coordinated multidisciplinary care
are high in order, to make the best personalized clinical deci-
sions for mRCC patients.

Safety of Cytoreductive Nephrectomy
Similar to any major surgeries, the benefits must be weighed
against the risks, and CN is no exception. To surgeons, there

have been natural concerns about desmoplastic reactions that
may arise from presurgical systemic therapy, and increase peri-
operative morbidities. Specific to CN, whether or not systemic
therapy is administered before operation would have affect the
complication rates is also an intriguing question.

Chapin et al found, from their cohort of 173 CN patients,
that presurgical systemic therapy was not predictive of increased
Clavien-Dindo =3 complications, although it did predict more
wound complications, compared with the immediate CN
group.3

This finding was echoed by De Bruijn et al who reported,
from the SURTIME data, that the postoperative Clavien-
Dindo =3 adverse events, 30-day readmission and in-hospital
mortality rates were 6.5%, 13% and 4.3% in the upfront surgery
arm; and 2.5%, 7.5% and 2.5% in the deferred arm, respectively.
The authors concluded that the post-CN complication profiles
were not different, regardless of the sequence of surgery and
sunitinib therapy.3*

When it comes to post-ICI CN, a study by Shapiro et al
showed that 4% had intraoperative complications, 25% had
90-day postoperative complications, 3% had Clavien=3 com-
plications, and none had 90-day mortality.>®

Overall, the contemporary complication profiles for CN
appear acceptable both in the treatment-naive and postsys-
temic therapy settings.

The Concept of Metastasectomy for RCC (and
Subsequent Adjuvant Therapy)

Apart from attacking the primary tumour, surgery, radiother-
apy and/or ablation can be effective methods to control con-
fined sites of metastases. This principle is known as MDT.
Unlike oligometastatic prostate cancer where there have been
established definitions and treatment recommendations,® the
term ‘oligometastatic RCC’is not universally defined yet. Most
authors accept that it refers to 5 or fewer metastatic sites.

A systematic review conducted by Dabestani et al included
16 comparative studies investigating the role of surgery or radi-
otherapy in mRCC patients.3® It concluded that complete
MDT by surgery or radiotherapy improved survival and local
symptom relief, compared with incomplete or no MD'T,
although the risks of bias and confounding factors were high in
all the studies.

Another systematic review by Guevelou et al showed that
stereotactic ablative radiotherapy (SABR) achieved high local
control rates >90% for synchronous or metachronous mRCC,
delayed systemic therapy by 9 months and improved response

rates to systemic therapy from 17% to 56%, although there was

no clear OS benefit.3”

Moreover, the KEYNOTE 564 trial represents the only
positive study for adjuvant pembrolizumab to manifest disease-
free-survival (DFS) benefits in their initial release (HR for
recurrence or death=0.68;95% CI=0.53 to 0.87; P=.002), and
even OS benefit (38% lower risk of death) from its updates at
the 2024 ASCO Genitourinary Cancers Symposium, for
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Table 1. Key studies of CN in ICl era.

PUBLICATION NATURE OF STUDY TREATMENT ARMS
CARMENA 2021 RCT Sunitinib vs CN followed by sunitinib
SURTIME 2019 RCT Deferred surgery (sunitinib followed

by CN and adjuvant sunitinib) vs
upfront CN followed by sunitinib

Bakouny et al?® Retrospective study

received upfront ICl or TT

Gross et al?! Retrospective study

CN+IClvs no CN + ICI

Meagher et al3® Retrospective study

patients at high risk of recurrence after nephrectomy for
ccRCC. The authors defined high risk of recurrence as tumour
stage 2 with nuclear grade 4 or sarcomatoid differentiation,
tumour stage 3 or higher, regional lymph-node metastasis or
stage M1 with no evidence of disease (M1 NED).

Notably, the trial actually included 5.8% patients with M1
NED who were rendered disease-free by both CN and com-
plete metastasectomy. The DFS benefit for this subgroup
(HR for recurrence or death=0.29; 95% confidence inter-
val=0.12-0.69) was more prominent than that for the MO0
subgroup (HR=0.74; 95% CI=0.57-0.96).% Despite the
small sample size, this is the best existing evidence and is
thought-provoking for future development of a treatment
bundle of CN, complete metastasectomy, followed by adju-
vant Pembrolizumab, to optimize the outcomes for selected
oligometastatic RCC patients.

Sequence of Treatment
With the blossoming options of surgical and systemic therapies
in mRCC, a pivotal clinical question will be what the optimal
sequence of treatment is. A recent multi-centre retrospective
study based on CN patients from the REMARCC (Registry of
Metastatic RCC) database concluded that among the 189
patients (148 TKI+ CN, 41 IO + CN), systemic therapy after
CN was associated with worse cancer-specific survival (HR =2.04;
P<.001),as well as worse OS (HR =1.49; P=.039) on multivari-
able analyses. Moreover, their ICI subgroup analysis stratified by
CN timing proved that delayed CN after ICI led to better 5-year
OS (50% vs 30%; P=.042) and CSS (90% vs 30%, P=.019), but
such findings did not hold true after TKI use.®

In the absence of prospective trials on the sequence between
ICI and CN, retrospective data appeared to incline towards
upfront ICI, to achieve better oncological outcomes. Table 1
summarized the key findings of selected up-to-date studies.

CN vs no CN among mRCC who

Upfront CN followed systemic therapy
(TKI or ICI) vs systemic therapy
followed by CN cancer-specific survival

POPULATION KEY RESULTS

N =450 intermediate-to-high
MSKCC risk mRCC

Noninferior OS (18.4mo
vs 13.9mo)

N=99

clear-cell mMRCC with
resectable primary tumour
and <3 surgical risk factors

Noninferior OS
(32.4mo vs 15mo)

N=4639
IMDC database

Improved OS for CN

subgroup, for both ICI
and TT use (HR=0.72
and 0.61, respectively)

N=367 Relative risk reduction
mRCC treated with ICI at in all-cause mortality by
any point 67%

N=189 Worse cancer-specific
REMARRC database survival (CSS)

(HR=2.04) and OS
(HR=1.49)

Future Directions

There are currently knowledge gaps in the prognostication,
treatment sequence, patient selection for CN and MDT in
the contemporary management of mRCC, where ICI-based
combinations are the first-line therapies. Genetics and bio-
markers are possible new gadgets for use, although concrete
clinical benefits must first be shown.*® Uro-oncologists and
researchers should aim at defining oligometastatic RCC, and
refining prognostication and possibly decision-making mod-
els for mRCC patients.

As of now, there are 2 ongoing phase 3 clinical trials. The
NORDIC-SUN  trial (NCT03977571) aims to compare
nivolumab/ipilimumab with or without CN, whereas the
PROBE trial (NCT04510597) aims to compare standard-of-
care systemic therapy with or without surgery. Both trials would
have OS as the primary endpoint. The CYTO-KIK trial
(NCT04322955) is a phase 2 trial investigating the effect of
upfront cabozantinib and nivolumab on the oncological out-
comes of subsequent CN. Their results would be eagerly awaited.

Another direction worth exploring would be the compari-
son between upfront ICI combination therapies and CN plus
complete MDT followed by adjuvant Pembrolizumab. It is
hoped that through concerted research efforts, we can optimize
the treatment pathways and patient selection for mRCC
patients in the foreseeable future.

Limitations

Our review is limited by its nonsystematic search strategy, and
the selection and publication biases resulting from the selected
retrospective studies.

Conclusions
For mRCC, CN can potentially optimize survival outcomes,
but case selection and timing of surgery are crucial. Upfront CN
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is no longer considered the standard of care for unselected inter-
mediate and all poor-risk mRCC patients. In addition, a
deferred CN approach is generally favoured to maximize chance
of receiving systemic therapy and to select patients who may
benefit most from surgery. In patients with oligometastatic dis-
ease, nephrectomy with MDT can be offered (to achieve M1
NED), followed by adjuvant pembrolizumab. ICI has revolu-
tionized the management of mRCC, and the role of CN in the
ICI era will be unveiled in years through clinical trials.
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