1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Med Res Arch. Author manuscript; available in PMC 2020 June 24.

-, HHS Public Access
«

Published in final edited form as:
Med Res Arch. 2020 May ; 8(5): . doi:10.18103/mra.v8i5.2091.

To Be or “Node” to Be: Nodal Disease and the Role of
Lymphadenectomy in the Treatment of Renal Cell Carcinoma

Hiren V. Patel, Arnav Srivastava, Eric A. Singer
Section of Urologic Oncology, Rutgers Cancer Institute of New Jersey and Rutgers Robert Wood
Johnson Medical School, New Brunswick, New Jersey, USA

Abstract

Lymph node involvement in renal cell carcinoma (RCC) correlates with poor oncologic outcomes.
However, current RCC staging guidelines may not fully reflect the survival impact of lymph node
positive disease. Recent data demonstrates that nodal disease has significant impact on survival
and modifications to current staging guidelines have been proposed. Lymph node dissection
(LND) at the time of surgical intervention for RCC remains controversial. While clinical trial data
have demonstrated conflicting evidence for LND, some institutional studies suggests that carefully
selected patients at high-risk for recurrence may benefit from LND. Prospectively, clinical trials
are examining treating nodal disease and disease at high-risk of recurrence in the neoadjuvant
and/or adjuvant setting at the time of nephrectomy. These promising trials are poised, if successful,
to influence the treatment paradigm for localized RCC.
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Introduction:

In 2020, an estimated 73,750 incident cases and 14,830 deaths due to renal cell carcinoma
(RCC) are expected in the United States alone. Lymph node involvement in RCC is
associated with a poor prognosis in both locally advanced and metastatic disease.? 3 Several
studies have demonstrated that pathologic lymphadenopathy predicts worse survival.*~*

The gold standard for RCC is surgical extirpation with either partial nephrectomy (PN) or
radical nephrectomy (RN). For many urologic malignancies, lymph node dissection (LND)
has been shown to be an important surgical intervention for disease staging and improving
oncologic outcomes. Nevertheless, LND during PN or RN remains controversial. More
recent data suggests that lymph node disease has significant impact on staging and survival.
In fact, the American Urological Association advocates for LND at the time of nephrectomy
for clinically concerning regional lymphadenopathy.8 This review will examine the role of
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lymph node disease in RCC and its impact on disease staging and survival. Finally, we will
review current clinical trials that are examining nodal disease in localized RCC.

1. The Role of Lymph Node Dissection in Renal Cell Carcinoma

Despite worse outcomes with lymph node metastases, the role of LND in RCC remains
controversial. LND can provide diagnostic information; however, the lack of a consistent
template for LND, lack of strong evidence supporting a survival advantage, and low
incidence of LN metastases in the absence of clinical suspicion has led to poor adoption of
LND in clinical practice.®-11

Lymphatic drainage for the kidneys remains unpredictable. Elegant injection studies by
Parker et al. in cadavers demonstrated that the right kidney drains into the paracaval,
precaval, retrocaval, and interaortocaval nodes and left kidney drain into the para-aortic,
preaortic nodes, and retroaortic nodes.2 However, inter-connections between the
retroperitoneal lymphatic system make lymphatic drainage unpredictable.13: 14 Furthermore,
posterior efferent lymphatic vessels in some cases drain directly into the thoracic duct,
which may contribute to distant metastasis without any nodal disease in the retroperitoneum.
12 To this end, in up to 29% of cases with distant disease there is a lack of ipsilateral hilar
involvement.11 The complex lymphatic drainage of both kidneys makes it difficult to
reliably predict the pattern of nodal involvement during surgical intervention.

Originally, the use of LND was first described in 1969 by Robson and colleagues and was
suggested to be associated with higher overall survival (OS) when used in conjunction with
radical nephrectomy for RCC.1° Several studies have weighed in on the role and efficacy of
LND in treatment of RCC since.> 16-19 The only prospective phase 3 clinical trial, EORTC
30881, to assess the efficacy of LND during nephrectomy for RCC demonstrated that there
were no significant differences in OS and progression-free survival between the
nephrectomy/LND group and nephrectomy only group.® Importantly, in this study the rate
for unsuspected LN metastases was 4%, suggesting that there was no additional survival
advantage of performing an LND at time of nephrectomy. However, patients selected for this
trial, representing a lower risk subset of those undergoing nephrectomy, had a resectable
renal mass with cNgMg; such a patient population that would likely not benefit from LND in
any case. Subsequent retrospective trials have suggested that patients with “high risk”
features would benefit from LND and that increased LN yields can improve disease-specific
survival in these patients.> 10. 1619 However, work by Farber et al. evaluating 11,867
patients that underwent LND for RCC demonstrated that there was no overall survival
advantage with LND among the general population, patients with clinical node positive
disease, or in any subgroup of patients undergoing LND20 Moreover, this study also
highlighted the overutilization of LND among patients with pT1 and pT2 RCC, which
Capitanio et al. have shown that only 1.1% and 2.3% of patients, respectively, have nodal
disease.” 20

The diagnostic accuracy of staging LN disease has also been assessed. Radadia et al.
demonstrated that among patients that received a lymph node dissection, preoperative
clinical LN staging had a 95% specificity to detect positive pathological LN compared to the
67% sensitivity to detect positive pathological LN.21 Furthermore, this study demonstrated
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patients with clinical node negative LN disease were likely to have pathologically negative
LN disease with a negative predictive value of 94%, compared to the positive predictive
value of 74%. However, the most recent American Urological Association guideline based
on expert opinion supports the surgical excision of clinically positive LN disease, despite
poor sensitivity and PPV. Clinical risk factors such as >10cm primary tumor, cT3/T4, high
tumor grade, sarcomatoid features, and histologic tumor necrosis are associated with
increased incidence of positive nodal disease, as patients with 2 or more of these risk factors
have a >40% increased risk of nodal disease.22 This suggests that a comprehensive
preoperative evaluation is needed prior to the surgical resection, especially in patients with
risk factors.

2. Nodal disease in Renal Cell Carcinoma

Pathologic staging for RCC is a critical aspect in the management and treatment of RCC as
surveillance and adjuvant treatment selection vary based on staging. This is especially true
when a staging system is used to determine the risk of RCC progression or mortality from
the disease. The tumor-node-metastasis (TNM) classification has been critical for
classifying, prognosticating, treating cancers, as well as enrolling patients into clinical trials.
Nevertheless, a system that has remained rather important for all the aforementioned reasons
has seen minimal changes despite contemporary evidence. In 2016, the American Joint
Commission on Cancer updated the TNM staging guidelines for RCC to update staging
definitions based on contemporary pathology terminology, clarify histological
classifications, present predictive factors in a methodical fashion.

In fact, nodal involvement in RCC has been shown to be associated with a poor prognosis,
despite the absence of metastatic disease.23 24 Several studies have shown that the 5-year
cancer-specific survival (CSS) ranges between 25% and 40% in this subgroup of patients.
5.25,26 gn et al. examined the 5-year CSS after nephrectomy in patients with nodal disease
relative to patients without nodal disease in non-metastatic RCC using the Surveillance,
Epidemiological and End Results (SEER) database.?” Furthermore, they stratified the cohort
based on pathological tumor stage. Multivariable analysis demonstrated that there was 6-,
3.6-, 3.2-, and 2-fold increased risk of death after nephrectomy in patients with nodal disease
among pTq, pTo, pT3, and pT4 RCC, respectively. Taken together, the prognostic impact that
nodal disease has on accurate staging is critical.

Recently, several studies have questioned the prognostic accuracy of the TNM staging
system. Shao et al. examined used a single institution database of 2120 patients to determine
the overall survival (OS) each TNM group.28 TNM groups with similar survival curves were
grouped together to create a modified TNM stage grouping. They validated this modified
grouping of 74,506 patients with RCC from the SEER database. Using a modified AJCC
staging system, they were able to better predict OS in stage 11-1V RCC compared to the
current TNM staging method. Importantly, patients with T1_3N;Mg had similar OS to
patients with T4NgMg disease, suggesting that nodal disease has significant impact on OS
and prognostication.

A recent single-institution retrospective study from MD Anderson Cancer Center compared
the overall survival in patients with Stage 111 RCC with and without disease.3 Patients with
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pT1-3N1Mg RCC had a significant survival disadvantage compared to those with pT3NgMg
RCC (0S: 10.2 vs 2.4 years, p<0.0001). Furthermore, T1_3N1 Mg patients had an OS and
cancer-specific survival (CSS) that was similar to T1_3Ngn My RCC (OS: 2.4 vs 2.4 years,
p=0.62; CSS: 2.8 vs 2.4 years, p=0.10). This underscores the prognostic implication of nodal
disease and in line with this, Yu et al. recommended that pT1_3N;Mg RCC should be
considered Stage IV disease rather than current AJCC recommendations for Stage 1ll
disease.

Work from our group, utilizing the National Cancer Database (NCDB), has further
corroborated these findings using a nationally representative cohort of patients.2 The
outcomes were compared for patients with Stage I11 node-positive (pT1_3N1Mp), Stage 111
node-negative (pT3NgMg) disease or Stage 1V metastatic disease (pT1-3NgM1). Patients
with Stage 111 node-negative disease had increased survival compared to Stage 111 node-
positive and Stage IV metastatic disease. Like Yu et al., our data shows that Stage 111 node-
positive disease (22.7%; 95% CI: 20.6%-24.9%) and Stage IV RCC patients and (15.6%;
95% CI: 11.1%-23.8%) have similar 5-year survival rates. Recently, Han et al. used the
Surveillance, Epidemiology, and End Results (SEER) database performed a similar analysis
to compare survival outcomes for patients with pT1_3N;Mg to pT3NgMg and pT1_3NgM;
RCC.30 Using propensity score matching to adjust for baseline confounders, patients with
Stage 111 nodal-positive had similar OS and cancer-specific survival (CSS) to patients with
Stage IV disease (median OS 41.0 vs. 38.0 months, p=0.77; CSS 45.0 vs. 39.0 months,
p=0.59). This study then created modified AJCC staging where Stage Il1a (pT3NgMyp), Il1b
(PT1-3N1Mo, pT4NanyMo), and IV (pTanyNanyM;) showed higher predictive accuracy than
AJCC stage system. These studies strongly suggest that lymph node positive disease should
be considered as Stage IV disease, which has significant implications for survival as well as
prognostication and treatments that may be offered to this cohort of patients. We have
proposed an integrated staging system to aid in better classifying these patients. We suggest
creating a subdivision of Stage 1V disease, where Stage 1Va would include patients with
T1-3N1Mg and T4NgMg disease and Stage 1\VVb would encompass T4N1 Mg, T4N1My,
T4NoM; RCC (Table 1).31

3. Future

Upward of 40% of patients who undergo surgical resection have recurrence due to
micrometastatic disease at the time of surgery.32 Nodal disease is one of the high-risk
features that portends a high likelihood for recurrence and may explain decreased overall
survival in patients with nodal disease. Other factors besides nodal status such as
histological grade, =T3 staging, performance status may also contribute to overall survival.
Contemporary studies have therefore been interested in augmenting overall survival and
recurrence-free survival in patients undergoing nephrectomy for RCC.

The discovery of oxygen-sensing pathways, essential for the growth of RCC, was recently
recognized by the 2019 Nobel Prize in Physiology and Medicine.33 This discovery has led to
targeted therapies against vascular endothelial growth factor (VEGF), its receptor (VEGFR),
and the mammalian target of rapamycin (MTOR) that have been successful in treating
metastatic RCC. Application of these agents earlier in the disease process was thought to be
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a rational choice for patients with increased likelihood of recurrence. To date over 13
randomized trials have evaluated systemic adjuvant therapies for RCC; however, only one
study has yielded positive results.3*

Of the reported trials, only the S-TRAC trial has demonstrated improved disease-free
survival (DFS; HR 0.74, 95% CI 0.55-0.99, p=0.04) in patients with high risk for RCC
recurrence (T3, unknown or no nodal involvement, T4+nodal disease, Fuhrman grade =2),
but no difference in OS at median follow up of 5.4 years.3> Furthermore, no subgroup
analysis has specifically evaluated nodal disease. Importantly, only 56% of patients were
able to complete the full 1-year treatment, with 28% of patients having to discontinue
sunitinib due to adverse events. Hand-foot skin reactions were prevalent in 15% of patients
receiving sunitinib. Furthermore, a large proportion of patients required dose reduction in
order to continue taking sunitinib. Data from this study supported the approval by the US
FDA in November 2017 for sunitinib in the adjuvant setting for high-risk clear cell RCC
after nephrectomy, although its use seems muted. Nevertheless, the other trials using
targeted therapies have demonstrated no significant differences and does provide conflicting
evidence on the efficacy of adjuvant TKI therapy for patients with high-risk nonmetastatic
RCC (Table 2).

The advent of novel immunotherapies has revolutionized how RCC is managed and treated.
36 Immune checkpoint proteins, such as CTLA-4, PD-1, LAG-3, and TIM-3, are key
regulators of the immune system that when stimulated can inhibit the anti-tumor response.3’
The expansion of new immunotherapies has exploited this evasion strategy to develop
therapies that target these immune checkpoints, which was awarded the 2018 Nobel Prize in
Physiology and Medicine.38 These therapies have largely been evaluated for patients with
metastatic RCC, where surgical intervention may not be feasible. In fact, the efficacy of
ipilimumab/nivolumab has brought much fervor into the field, as the combination has
improved OS, progression-free survival, and objective responsive rates with manageable
toxicities in patients in metastatic RCC.39 Since this combination was approved, several
additional combination therapies have been shown to also have similar efficacy and are
FDA-approved for management of metastatic RCC.40: 41 Given the success of this
combination in metastatic RCC, the efficacy of immunotherapies in treating micrometastatic
disease after nephrectomy remains to be understood. Several ongoing trials are currently
investigating the use of adjuvant immunotherapy and one trial is investigating the use of
perioperative immunotherapy in patients with high-risk of recurrence post-nephrectomy for
RCC (Table 3).

Enhancing the immune response in metastatic RCC has been an important aspect of
immunotherapies. Current trials examining the use of neoadjuvant, perioperative, and
adjuvant immunotherapies have sought to use this response to curtail disease progression in
patients with high-risk of recurrence after nephrectomy (Table 3). However, the immune
response in these three different settings may also be different.

In the adjuvant setting, the nephrectomy is thought to decrease the PD-1 expression on all
peripheral mononuclear cell types and subsequent administration of anti-PD-1 therapy elicits
antitumor T cells within the tumor microenvironment, lymph node, and any additional
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distant site. On the contrary, neoadjuvant dose of anti-PD-1 therapy can elicit the antitumor
response prior to nephrectomy and lead to the treatment of possible areas of
micrometastases. Perioperative therapy combines neoadjuvant and adjuvant dosing in order
to maintain the antitumor response post-nephrectomy.42

As the results from these trials are still pending, it remains to be seen what strategy is
sufficient to generate a durable recurrence-free survival. Particularly, patients with nodal
disease represent a subpopulation of patients that are at high-risk for recurrence and likely to
benefit from adjuvant or neoadjuvant immunotherapy. However, neoadjuvant therapy may
help curtail disease progression and increase oncologic favorability prior to tumor resection.
While the use of a single dose of neoadjuvant nivolumab in the PROSPER RCC trial may
not be enough to eliminate all micrometastatic disease, it may help elicit a strong antitumor
response prior to nephrectomy, since the tumor antigens are still present, which can further
downregulate PD-1 expression.42

4. Conclusion

Funding

Accurately detecting nodal disease in RCC is of paramount importance for clinical staging,
as prognostic and survival outcomes are drastically reduced in the presence of nodal disease.
Even though LND during nephrectomy for RCC remains controversial, a select group of
patients at high-risk for recurrence may benefit from LND. Therefore, developing detection
methods to identify patients with nodal disease will help determine who will benefit most
from LND and potential systemic therapy. Furthermore, LND provides important staging,
prognostic, and counseling value, which based on recent studies has drastic survival
outcomes.3 2930 The onus of creating a more accurate TNM staging system will need to be
a multidisciplinary effort in order to provide physicians with reliable information for
counseling patients and accurately stratifying patients within clinical trials and standard of
care practice.

Clinical trials targeting nodal disease in the neoadjuvant and adjuvant setting are currently
underway (Table 3) and if successful, they will change the paradigm for managing and
treating high risk RCC. As recent clinical trials for metastatic RCC have shown that
combination therapies have improved overall survival and progression-free survival, the role
of these combination therapies in localized RCC remains to be understood.*3: 44 Urologists
and medical oncologists should encourage all potential research participants to consider
enrolling in a clinical trial so we may answer these critical questions about the role of
lymphadenectomy and perioperative therapy in the management of renal cell carcinoma.

This work is supported by a grant from the National Cancer Institute (P30CA072720).
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