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Abstract

Introduction: The aim of this retrospective study was to elu-
cidate predictors of survival in metastatic renal cell carcino-
ma (mRCC) patients in an International Metastatic Renal Cell
Carcinoma Database Consortium favorable risk group treat-
ed with frontline therapy withoutimmune checkpoint inhib-
itors. Methods: A total of 238 patients with mRCC were re-
viewed. Among them, 55 patients in favorable risk group
treated with single-agent systemic therapy were retrospec-
tively analyzed. Clinical and pathological data were retrieved
and analyzed retrospectively. The prognostic effect of each
marker on overall survival (OS) was investigated with uni-
variate and multivariate Cox’s proportional hazards regres-
sion models. Results: After a median follow-up of 46.2
months after first-line treatment initiation, the median pro-
gression-free survival (PFS) was 29.3 months, and the medi-
an OS has not been reached. The estimated percentage of
patients who were alive at 12 and 24 months were 96.1 and
94.1%, respectively. Multivariate analysis revealed that the
long-term duration of first-line treatment (hazard ratio [HR]:

0.972, 95% confidence interval [Cl]: 0.944-0.997, p = 0.0299)
and the metastases limited to lung (HR: 3.852, 95% Cl: 1.080-
24.502, p = 0.0361) were independent predictors for longer
OS in favorable risk mRCC patients. Conclusion: First-line
systemic therapy for favorable risk mRCC patients with a sin-
gle agent resulted in relatively longer PFS and OS. A longer
duration of first-line treatment and lung only metastases are

correlated with longer OS. © 2022 The Author(s)
Published by S. Karger AG, Basel

Introduction

With the development of effective molecular targeted
drugs and immune checkpoint inhibitors (ICIs), much
progress has been made in the treatment of advanced or
metastatic renal cell carcinoma (mRCC) and survival has
been prolonged. An improved understanding of the func-
tional loss of the von Hippel Lindau tumor suppressor gene,
which contributes to clear cell carcinoma initiation and tu-
mor angiogenesis, has led to the development of tyrosine
kinase inhibitors (TKIs) targeting mainly vascular endothe-
lial growth factor receptors (VEGFR). Sunitinib and pazo-
panib are VEGFR-TKIs which block several pathways im-
plicated in tumor growth and angiogenesis. Each agent has
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been shown to improve disease control in randomized clin-
ical trials in frontline settings [1, 2]. In recent years, immu-
notherapy using ICIs, targeting the programmed death-1/
programmed death-ligand 1 axis to drive antitumor im-
mune responses have also been incorporated into the first-
line treatment of mRCC. More recently, combination regi-
mens, which include ICIs, have been replacing TKI mono-
therapy in the first-line treatment for mRCC [3-5]. Today,
a spectrum of single-agent TKI to TKI/ICI and ICI/ICI
combinations can be considered and decisions about the
best regimen are complex.

In clinical practice, treatment decisions are frequently
made based on risk stratification, such as the International
Metastatic Renal Cell Carcinoma Database Consortium
(IMDC) model. Among these risk groups, IMDC favorable
risk patients have demonstrated much longer survivals
even before the approval of ICIs for first-line treatment [6].
Several phase 3 studies comparing ICI combination thera-
pies with a single agent have demonstrated that combina-
tion regimens improved progression-free survival (PES)
even in favorable risk patients [4, 5]. However, overall sur-
vival (OS) outcomes were immature as of the primary anal-
ysis, especially in favorable risk patients. Based on those re-
sults, the National Comprehensive Cancer Network treat-
ment guideline recommends some ICI regimens and single
TKI treatment equally as preferred regimens in favorable
risk patients (https://www.nccn.org/). Thus, there exist no
indices with which to make first-line treatment decisions in
favorable risk patients, especially for the use of ICIs. In ad-
dressing preliminary issues surrounding frontline treat-
ment for patients in favorable risk groups, the elucidation
of first-line treatment efficacy would help make treatment
decisions. The main purpose of this study was to evaluate
the correlation between clinical features and subsequent
outcome of mRCC patients in an IMDC favorable risk
group treated with frontline therapy without ICIs.

Materials and Methods

A total of 238 patients with mRCC, who were treated with sys-
temic therapy at Keio University Hospital between 2008 and 2020,
were reviewed. Among them, 60 cases were categorized into the
IMDC favorable risk group. Five cases who received IO containing
first-line regimen were excluded. Therefore, 55 cases in the IMDC
favorable risk group were analyzed in this study. Clinical and path-
ological data from medical records including age, gender, tumor
pathology, location of metastatic sites, type of first-line systemic
therapy, baseline serum lactate dehydrogenase level, baseline C-
reactive protein (CRP) level, duration of first-line systemic thera-
py, and baseline body mass index were retrieved and analyzed ret-
rospectively. All patients were assessed by medical examination
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Table 1. Clinicopathological characteristics of 55 patients in favor-
able risk group

IMDC favorable risk (n = 55) (%)

64 (30-81)
47 (85.5)/8 (14.5)
51(92.7)/4 (7.3)

Median age, years (range)
Gender male/female

Pathology clear/non clear
Location of metastatic sites, n (%)

Lung 27 (49.0)
Lymph nodes 17 (30.9)
Adrenal glands 6(10.9)
Bone 5(9.1)
Pancreas 5(9.1)
Liver 4(7.3)
Other 17 (30.9)
Prior nephrectomy 55 (100.0)
First-line systemic therapy, n (%)
TKI 45 (81.8)
mTOR inhibitor 5(9.1)
Cytokines 5(9.1)

mTOR, mammalian target of rapamycin; IMDC: International
Metastatic RCC Database Consortium.

and a blood test every 2-4 weeks during systemic therapies. We
conducted computed tomography for radiographic evaluation ev-
ery 3-6 months. The radiographic response to systemic therapy
was assessed using response evaluation criteria in solid tumors,
version 1.1 [7]. Patients were stratified into 4 groups as follows:
those with complete remission or partial response (PR), stable dis-
ease (SD), and progressive disease (PD). All procedures performed
in studies involving human participants were in accordance with
the ethical standards of the Keio University Research Ethics Com-
mittee (Approval No. 20130424) and with the 1964 Helsinki Dec-
laration and its later amendments or comparable ethical standards.

PFS was defined as the time that had elapsed between the ini-
tiation of first-line systemic therapy and tumor progression. OS
was defined as the time from initiation of first-line systemic ther-
apy to death from any cause. PFS and OS were determined using
the Kaplan-Meier method and analyzed using the log-rank test.
The prognostic effect of each marker on OS was investigated with
Cox’s proportional hazards regression model. Univariate and mul-
tivariate analyses were performed to identify independent prog-
nostic factors for OS. Statistical analysis was performed by JMP
version 15.0.0 (SAS Institute, Inc., Cary, NC, USA) and p values
less than 0.05 were judged as statistically significant. We also as-
sessed treatment-related adverse events by using the Common
Terminology Criteria for Adverse Events version 4.0 in this cohort.

Results

The clinical and pathologic features of this cohort are
summarized in Table 1. All patients had prior nephrecto-
my. Pathological diagnoses were clear cell carcinoma
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Fig. 1. Kaplan-Meier curves of PES for first-line systemic therapy
(a) and OS from first-line systemic therapy initiation of metastat-
ic renal cell carcinoma patients in favorable risk group (b). + cen-
sored case.

(51/55; 92.8%), papillary (1/55; 1.8%), chromophobe (1/55;
1.8%), Xp11.2 translocation (1/55; 1.8%), and unclassified
(1/55; 1.8%), respectively. In total, 5 (9.1%), 45 (81.8%), and
5 (9.1%), patients received cytokine, vascular endothelial
growth factor-targeted, and mammalian target of rapamy-
cin-targeted therapy as a first-line treatment, respectively.
Four patients (7.3%) achieved complete remission, 4 (7.3%)
had PR, 40 (72.7%) had SD, and 5 (9.1%) had PD. At the
time of analysis, 43 patients (78.2%) had discontinued their
first-line therapies and 17 patients (30.9%) had died. After
a median follow-up of 46.2 months after treatment initia-
tion, the median PFS was 29.3 months (95% confidence in-
terval [CI]: 20.8-33.6), and the median OS had not been
reached (95% CI: 56.8 — not reached) (Fig. 1). The estimat-
ed percentages of patients who were alive at 12 and 24
months were 96.1 and 94.1%, respectively.

We next evaluated some clinical indices that could pre-
dict OS. In univariate Cox proportional hazards model

Predictors for Favorable Risk Renal
Cancer

Table 2. Univariate and multivariate cox regression analyses for OS
of patients in favorable risk group

Univariate pvalue Multivariate 95% Cl

p value HR
Age 0.8804
Gender 0.8989
Pathology 0.9825
LDH 0.4488
CRP 0.1826
Metastatic sites 0.0355 0.0361 1.080-24.502
Exclusive lung 1.000
Others 3.852
BMI 0.2820
Duration of first-line
systemic therapy  0.0294 0.0299 0.972 0.944-0.997

LDH, lactate dehydrogenase; CRP, C-reactive protein BMI, body mass in-
dex; HR: hazard ratio Cl: confidence interval

Table 3. Summary of adverse events during first-line systemic ther-
apy

Adverse events N=55

All grades Grade 3/4

N

Hypertension 33
Hand foot syndrome 32
Hypothyroidism 17
Diarrhea

Fever

Proteinuria

Liver dysfunction
Stomatitis

Acute kidney injury
Anemia

Appetite loss
Hemorrhage
Stroke
Hyperthyroidism
Hyperlipidemia
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analyses, the long-term duration of first-line treatment (p =
0.0294) and the metastases limited to the lung (p = 0.0355)
were significantly correlated with prolonged OS (Table 2).
No correlations were found between OS and age, gender,
pathology, baseline lactate dehydrogenase, baseline CRP,
and body mass index. Multivariate analysis revealed the
long-term duration of first-line treatment (hazard ratio:
0.972, 95% CI: 0.944-0.997, p = 0.0299) and the metastases
limited to the lung (hazard ratio: 3.852, 95% CI: 1.080-
24.502, p = 0.0361) were independent predictors for longer
OS in the favorable risk mRCC patients (Table 2).
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The rates of adverse events are summarized in Table 3.
Among those who discontinued first-line treatment due
to toxicities (N = 8; 14.5%), the only toxicities leading to
discontinuation occurring in more than 1 patient were
renal dysfunction (N = 3), hemorrhage (N = 2), hyperthy-
roidism, stroke, and liver function test abnormalities
(N =1 each). Twelve out of 55 (21.8%) cases had an esti-
mated glomerular filtration rate decline of >10% during
first-line systemic therapy.

Discussion/Conclusion

The IMDC risk model consists of 2 clinical and 4 labora-
tory factors that are readily available and that have been
demonstrated to be associated with adverse outcomes. In
this model, patients without any risk factors, in other words
those who are classified into a favorable risk group, are ex-
pected to show prolonged survival. Introduction of several
targeted agents in a clinical setting has resulted in more pro-
longed survival in this favorable risk group [6]. Indeed, in
our cohort, the median PFS for first-line treatment was 29.3
months, which was much longer compared with the entire
cohort (13.3 months; data not shown). Furthermore, with
a median follow-up period of 46 months, the OS was not
reached in our cohort (45.5 months for entire cohort; data
not shown). Although our study cohort did not include fa-
vorable risk patients who were treated with first-line ICI
combination therapies, long-term disease control and sur-
vival were observed even when patients were treated with
single-agent therapy. On the other hand, our single-agent
first-line therapy demonstrated a modest objective re-
sponse rate (14.6%), suggesting that, when systemic thera-
pies are used to shrink tumors for symptom palliation, oth-
er treatment regimen should be considered.

Our study demonstrated that a longer duration of
first-line treatment and exclusive lung metastases pre-
dicted independently a longer OS in favorable risk pa-
tients. In this study, up to 81.8% of patients received first-
line systemic therapy with VEGFR-TKI and the median
duration of first-line systemic therapy was 21.5 months.
Based on these results, we believe favorable risk patients
would rarely show primary refractory disease, and the
prolonged first-line systemic therapy duration is impor-
tant for successful treatment. Heng et al. [8] have report-
ed that patients with an insufficient response to first-line
systemic therapy have poor survival outcomes. Patients
in their analysis were stratified into 2 groups according to
the best response to first-line systemic therapy [8]. In our
study, however, the duration of first-line systemic thera-
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py, rather than the primary refractory disease, predicted
OS. Because only 2 (3.6%) patients showed primary re-
fractory disease in our study, we could not stratify the
patients by primary refractory disease.

The common metastatic sites in RCC include the lung,
lymph nodes, and bone [9]. Previous studies reveled that
molecular profiles of metastatic sites might vary from the
primary site and each other, resulting in different cancer
biology [10]. These results imply that genetic heterogene-
ity in metastatic sites would be responsible for a mixed
response to systemic therapy. In our study, favorable risk
patients with lung only metastases acquired a significant
survival advantage from systemic therapy. We propose 2
possible explanations for our results. The first was that fa-
vorable risk patients with lung only disease would possess
favorable disease biology, especially in a favorable risk
group. As can be seen from the IMDC data, the clinical
outcomes of mRCC patients with lung metastases were
better compared to those with metastasis to liver, brain,
and pleura [9]. These results suggest systemic therapy
could control lung involvement compared with other me-
tastases. The second explanation is differences in the met-
astatic numbers, since it is known that oligo metastatic
disease, or fewer affected organs, would result in a better
prognosis [9]. It would not be surprising if favorable risk
patients with lung only disease showed a better prognosis
compared to patients with multiple metastatic organs.

In previous studies, we described the utility of CRP as
a prognostic marker in patients with mRCC treated with
systemic therapy [11-13]. However, in this study, the
baseline CRP level did not correlate with prognosis. The
mean baseline CRP value was 0.354 mg/dL, which was
significantly lower compared with the whole cohort
(1.904 mg/dL, p < 0.0001, data not shown). Based on these
results, we believe that in favorable risk patients, who
demonstrate a relatively lower baseline CRP level, the
baseline CRP could not predict the prognosis.

Our study has several limitations that should be ac-
knowledged. First, the selection bias of a retrospective study
exists. Second, the number of patients from a single institu-
tion is limited. Third, our cohort demonstrated a longer OS
despite the low objective response rate. One possible expla-
nation would be that, our cohort included some non-clear
histology cases, and first-line systemic therapy other than
TKIs. We believe our analyses resulted in lower PR and PD,
and a higher SD rate due to these factors. Prospective inves-
tigations of clinical and molecular features in a large num-
ber of patients with mRCC would be of great value.

Taken together, our results suggest that first-line sys-
temic therapy for favorable risk mRCC patients with a
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single agent resulted in relatively longer PFS and OS. Ad-
ditionally, these results also suggest that a longer duration
of first-line treatment with systemic therapies and lung
only metastases independently correlated with longer OS.
These results suggest the possibility that favorable risk
mRCC patients might be stratified by metastatic sites, and
maximizing first-line treatment duration for these pa-
tients would prolong OS.
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