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Does CARMENA mark the end of cytoreductive nephrectomy for

metastatic renal cell carcinoma?
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Abstract

Cytoreductive nephrectomy (CN) was established as the standard of care for the management of metastatic renal cell carcinoma (mRCC)

in the early 2000s. Since that time, systemic therapeutic options for mRCC have rapidly expanded and progressed. The CARMENA trial

was a phase III prospective, randomized clinical trial that accrued patient from 2009 to 2017, and the results show that treatment with suniti-

nib is noninferior to treatment with CN followed by sunitinib. Because the findings of CARMENA suggest that systemic therapy should be

considered alongside CN as frontline therapy for mRCC, it is therefore important to define the clear indications for CN in the management

of mRCC which include palliation, nonclear cell histology, consolidative therapy after systemic therapy, and oligometastic disease. Further-

more, CN may become increasingly important as immunotherapeutic options become widely adopted in the future. Given the heterogeneous

nature of mRCC, a multidisciplinary approach should be taken to tailor the use of systemic therapy and CN for each individual patient.
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Renal cell cancer (RCC) is one of the few cancers where

it has been common practice to surgically remove the pri-

mary tumor (i.e., cytoreductive nephrectomy [CN]) in the

setting of metastatic disease. RCC is notable for its hetero-

geneity even once metastatic, and its spectrum of clinical

presentations can range from indolent asymptomatic can-

cers to symptomatic disease with associated paraneoplastic

syndromes thought related to the primary tumor’s secretion

of inflammatory cytokines. Similarly, while some primary

tumors can be easily resected with a minimally invasive

technique others are locally advanced with encasement of

the renal hilar vessel as well as extension into the inferior

vena cava necessitating a drastically more complex surgical

approach. The burden of disease beyond the kidney may be

solitary, oligometastatic or more extensive and widespread

disease affecting multiple organ systems. Furthermore,

metastatic RCC (mRCC) encompasses a host of histologies

with varied prognoses from the most common clear cell his-

tologic subtype to more than ten distinct entities under the
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umbrella term “nonclear cell.”[1] Given the clinical hetero-

geneity of mRCC and consequential heterogeneity in effect

of available therapies, it is not surprising that there has

been substantial challenge in establishing a uniform

approach for its management.

CN was established as the standard of care for mRCC after

2 randomized studies in the early 2000s, comparing CN fol-

lowed by interferon alpha (IFN) versus IFN alone, demon-

strated statistically and clinically significant improvements in

overall survival for patients with mRCC [2,3]. Combined, the

studies revealed a median survival of 13.6 months for patients

undergoing CN followed by IFN compared with 7.8 months

for those receiving IFN alone, representing a 31% risk reduc-

tion for mortality [4]. However, the role of CNwas questioned

once more broadly effective systemic therapies were devel-

oped for mRCC. In the mid-2000s, cytokine therapy was sup-

planted, as the mainstay of systemic therapy for mRCC, by

the targeted therapies (TT), which were comprised mainly of

vascular endothelial growth factor-targeted tyrosine kinase

inhibitors. Given the ability to control disease in upwards of

80% of patients with significant improvements in progression
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free survival and overall survival compared to the cytokine

era [5], experts questioned whether CN was still necessary

and worth the associated morbidity and mortality risks. These

questions led to retrospective and population-based studies

[6,7], which continued to demonstrate support for frontline

CN reporting overall survival benefits associated with surgery

even in the setting of TT. Consequently, when the primary

tumor was deemed resectable, CN remained a standard of

care initial step in management of mRCC with systemic ther-

apy employed postoperatively [8].

To determine the role of CN in the TT era, the phase III

clinical trial, CARMENA (Cancer du Rein Metastatique

Nephrectomie et Antiangiog�eniques, NCT00930033), was
designed specifically to assess overall survival for upfront

CN in addition to sunitinib compared to sunitinib alone,

akin to the design of the prior IFN trials [9]. After nearly a

decade of slow accrual between 2009 and 2017, interim

analysis was performed after 450 of the planned 576

patients were enrolled. At a median follow-up of 50.9

months, overall survival for sunitinib alone was comparable

to CN and sunitinib (hazard ratio [HR] 0.89, 95% confi-

dence interval [CI]: 0.71−1.10; the threshold for noninfer-

iority was HR ≤1.20). The study concluded that systemic

therapy with sunitinib alone produced noninferior survival

outcomes compared to upfront CN followed by sunitinib.

The response to this trial has been mixed. While some have

concluded that CARMENA marks the end of the era for

CN, critics of CARMENA cite that the results may have

been impacted by the relatively high number of poor-risk

patients (»43%) who may not have generally considered

candidates for CN, a higher portion of T3/T4 tumors in the

CN arm (70.1% vs. 51.0%), and inclusion of low surgical

volume centers thus skewing the results in favor of suniti-

nib [10].

We assert that the CARMENA trial simply reinforces

that systemic disease needs systemic therapy and that CN

should not automatically be considered the initial step in

management of mRCC. We believe that CARMENA dem-

onstrates that the contemporary standard of care should be

a multimodal approach tailoring the treatment plan to the

individual patient whether it be frontline systemic therapy

or CN. Arguably, at least for some comprehensive cancers

centers, this practice has been the de facto standard for

years [11,12], and as such the CARMENA results are not

actually disruptive. Given the demonstrated efficacy of con-

temporary systemic therapy, which has now expanded to

include the newer generation immune checkpoint inhibi-

tors, the clinically relevant question then becomes: under

what situation(s) is it appropriate to perform CN?

Palliation of symptoms

Pain, hematuria, blood loss, and paraneoplastic symp-

toms are all plausible reasons to consider CN when those

symptoms are attributed to the primary tumor. Daily pain

can be a common symptom for patients with metastatic
disease [13], and 36% have pain severe enough to impair

the ability to function [14]. Albeit rarely, some patients

may require transfusions from the blood loss related to the

primary tumor and consequent symptomatic anemia. While

it may be reasonable to expect that pain and hematuria

attributed to the primary tumor can be effectively address

with CN, paraneoplastic symptoms may also resolve with a

palliative CN [15]. Hypercalcemia may be seen in as many

as 20%, hypertension in up to 40%, erythrocytosis in up to

8%, and constitutional symptoms in up to a third of patients

[16]. Stauffer syndrome, an IL-6 driven transaminitis is a

prime example of a paraneoplastic syndrome known to

resolve after surgery [17]. Because mRCC is still consid-

ered an incurable condition despite recent advances in ther-

apy, quality of life is of paramount importance and thus

intractable symptoms that fail supportive care measures are

an appropriate indication for CN.

Nonclear cell histology

The CARMENA trial restricted the study cohort to

patients with clear cell histology. Nonclear cell RCC, how-

ever, can nevertheless progress to metastatic disease at

which point there are fewer effective systemic therapy

options [18]. These varied histologic subtypes are geneti-

cally and histologically distinct cancers. Although nonclear

cell histology represent »15% of all RCC [1] some series

of CN reports up to one-third of patients with mRCC have

no clear cell component [19,20]. While TT may be effective

for nonclear cell mRCC [21,22], the magnitude of benefit

appears lower than for clear cell disease and thus CN may

be able to provide a more significant additive benefit in

terms of disease control for patients with nonclear cell his-

tologies. Retrospective analyses of large datasets including

the Surveillance, Epidemiology, and End Results (SEER)

database[23] and the International Metastatic Renal Cell

Carcinoma Database Consortium (IMDC)[24] suggest that

CN is associated with improved survival when compared to

no CN after adjustment for other know prognostic risk cri-

teria. Until clinical trials demonstrate substantial improve-

ment in overall survival with systemic therapy, we

recommend that upfront CN is an appropriate initial therapy

for patients with metastatic nonclear cell RCC, especially in

the light of less efficacious systemic agents.

Consolidative surgery

Among patients with an objective response to systemic

therapy, CN can serve as consolidative therapy to eradicate

residual disease in hopes of achieving the goal of a durable

remission. Though data are limited, phase II studies have

shown that some patients can have substantial reductions in

disease burden with consolidative CN following initial sys-

temic therapy with sunitinib [25] and pazopanib [26]. Argu-

ably the most compelling data in favor of consolidative CN is

derived from the SURTIME trial (Immediate Surgery or
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Surgery After Sunitinib Malate in Treating Patients with Met-

astatic Kidney Cancer, EORTC 30073), which was a phase

III prospective randomized study comparing immediate CN

followed by sunitinib versus initial sunitinib with subsequent

delayed CN. While the validity of the study findings are lim-

ited due to small cohort size, the results demonstrated a statis-

tically significant prolongation of overall survival by

approximately 15 months for patients who underwent suniti-

nib followed by CN (versus CN followed by sunitinib, HR

0.57, 95% CI: 0.34 to 0.95, P = 0.032) [27]. Another potential

benefit of this strategy is that it serves as a litmus test to iden-

tify patients with more favorable tumor biology who will ben-

efit from a multimodal approach. For instance, patients who

progress rapidly in their metastatic disease on systemic ther-

apy may be less likely to benefit from CN.

Management of oligometastatic disease

We believe that another indication for CN is the patient

with oligometastatic disease, an intermediate state between

locally advanced disease and widespread metastatic dis-

ease, which was not a well-represented type of patient in

the CARMENA study cohort. For mRCC, prolonged sur-

vival has been reported for patients with oligometastatic

disease amenable to resection. The first such report was in

1945 in which a pulmonary metastasectomy achieved a sur-

gical complete remission; that patient had a durable

response without ever developing evidence of disease

recurrence [28]. While the literature on this topic is admit-

tedly limited and suffers from selection bias, prior investi-

gations report that for patients with oligometastatic disease,

complete surgical resection of all known disease, primary

and metastatic, has been associated with a significant

increase in median cancer-specific survival by 3.5 years

[29]. While the site of metastatic disease may be addressed

with extirpative surgery, thermal ablation, or radiation ther-

apy, CN is the critical step to remove the primary burden of

disease among patients with oligometastatic disease.

CN in the era of immuno-oncology

With the rapid pace of developing therapeutic agents, the

landscape of systemic therapy continues to evolve and

arguably sunitinib, the pharmacotherapeutic agent of inter-

est for the CARMENA trial, is no longer the optimal choice

for most patients with treatment-naive mRCC. We are now

observing a transition from TT monotherapy to immuno-

oncology (IO) and combinations of both pharmacothera-

peutic classes. The CheckMate 214 trial [30] recently led to

the FDA approval of frontline nivolumab-ipilimumab in

patients with poor and intermediate risk factors. Further-

more, strategies combining IO agents and TT are eliciting

promising results [31]. Patients undergoing therapy with an

IO agent potentially have an additional benefit from CN

because resection of the primary tumor may remove a

source of immunosuppressive cytokines and other proteins
that thwart the immune response [32]. Similarly, other

investigational strategies such as adoptive cell transfer to

individualize systemic therapy require surgical removal of

tumor as the initial step to obtain tumor-infiltrating lympho-

cytes (TIL) or neoantigens from the primary tumor. There-

fore, CN will likely continue to play an important role in

the era of IO though future studies will be necessary to

define the optimal role of surgery.

In conclusion, we view the CARMENA trial as a land-

mark study in the contemporary management of mRCC. It

is practice-changing in that it eliminates what has arguably

been a routine consideration for CN prior to systemic ther-

apy since the early 2000s. Due to the variability in treat-

ment effect of CN based on the clinical scenario, the

medical community as a whole must more selectively

choose which patients warrant CN as a complementary

measure alongside the growing number of options for sys-

temic therapy or for those with refractory disease. These

decisions will require a multidisciplinary approach between

urologists and medical oncologists as well as possibly radi-

ation oncology and radiology to customize a plan for the

individual patient with mRCC. Given the heterogeneous

nature of this disease, it is unlikely that there will ever be a

single therapeutic approach to care, and the role of CN will

continue in concert with the advances in systemic therapy

for mRCC.
Supplementary materials

Supplementary material associated with this article can

be found in the online version at https://doi.org/10.1016/j.

urolonc.2019.04.014.
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