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Abstract

Objectives: The use of prognostic factors that can correctly predict the clinical outcomes of patients with mRCC has
particular importance for individualized risk assessment. In this study, we aimed to address the prognostic factors in
mRCC patients.

Methods: Eighty-six patients who were diagnosed with de-novo metastatic renal cell cancer or developed metastasis
during follow-up between January 2007-January 2020 were included and their files were retrospectively evaluated.
From patient files; demographic characteristics [age, gender, EGOC PS (Eastern Cooperative Oncology Group perfor-
mance status), tumor localization, tumor size, metastasis status, metastatic sites], histopathological characteristics and
laboratory tests (hemoglobin, serum albumin, lactate dehydrogenase), treatments they received were recorded.
Results: Factors determined to be significant in univariate analysis were assessed using multivariate analysis and the
results identified a tumor size larger than 6 cm (p= 0.032), ECOG PS >2 (p< 0.001), a hemoglobin level below 13 gr/dI
(p=0.016) and a serum albumin level below 3.6 gr/dl (p=0.006) as independent unfavorable prognostic factors associ-
ated with overall survival.

Conclusion: Our study determined tumor size>6cm, hemoglobin <13gr/dL, serum albumin <3,6 gr/dL and ECOG PS =2
as factors influencing the prognosis unfavorably in mRCC patients.
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distant metastasis occurs.”! The use of prognostic factors

Renal cell carcinoma (RCC) is the most prevalent solid
that can correctly predict the clinical outcomes of patients

renal tumor and accounts for 87% of all renal cancers.

Mt is a common malignancy that is estimated to result in
403.000 new annual cases and 175.000 deaths worldwide.
21 RCC constitutes 5% of all cancers in males and 3% of all
cancers in females.®! Curative intervention with surgical
resection (partial or radical nephrectomy) is the standard
treatment method for patients with clinically localized RCC.
¥ Following curative treatment for localized RCC, 30% of
the patients show recurrence.” The prognosis is poor once
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with metastatic RCC (mRCC) has particular importance for
individualized risk assessment.”? The TNM classification as-
sesses the anatomical extent of the tumor and it is the best
indicator of the prognosis in RCC. Five-year survival rates
are above 90% in stage |, 75-95% in stage Il and 59-70% in
stage lll. In stage 4, a median overall survival of 28 months
has been achieved by administering targeted therapies.®!
Apart from the stage, scoring systems associated with the
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prognosis have been developed. The most widely used risk
scoring systems are the Memorial Sloan Kettering Cancer
Center (MSKCC) system and the risk scoring system devel-
oped by the International Metastatic RCC Database Con-
sortium (IMDC).' Patients are stratified into risk groups
based on these scoring systems and individualized treat-
ment decisions are made. Although the parameters includ-
ed in the MSKCC and IMDC scoring indices are involved in
the recommended models, some studies have revealed
that there may be other prognostic factors besides these.
In this study, we aimed to investigate the effects of param-
eters that are easily accessible in routine practice on the
prognosis.

Methods

Data of 135 patients who presented to the Medical On-
cology Clinic of Dicle University, Faculty of Medicine due
to renal cell cancer between January 2007-January 2020
were retrospectively evaluated. The study was approved
by the Dicle University Medical Faculty Ethics Committee
(25.02.2021-124). All of the ethical considerations had been
strictly followed in accordance with the Helsinki declara-
tion. Data of 86 patients who either presented with de-no-
vo metastasis or relapsed after resection during follow-up
were acquired and these patients were enrolled.

Patients aged 18 years or older with a histopathologically
confirmed renal cell cancer diagnosis who were either de-
novo metastatic or developed metastasis during follow-up
were included in the study.

From patient files; demographic characteristics (age, gen-
der, EGOC PS, smoking, tumor localization, tumor size,
nephrectomy status, metastasis status, metastatic sites),
histopathological characteristics, laboratory findings (he-
moglobin, creatinine, serum albumin, lactate dehydroge-
nase), treatments they received were recorded.

For univariate and multivariate analyses, 13 variables that
could influence overall survival were selected based on
previous studies. The variables identified were as follows:
age (<65 years or =65 years), gender (female or male),
smoking exposure (yes or no); nephrectomy (yes or no),
metastatic sites (liver, bone and lung), histopathological
subtype (clear cell, sarcomatoid, papillary and chromo-
phobe type), localization (right or left), tumor size (large or
small), ECOG PS (0-1 or 2), first-line treatment (sunitinib, pa-
zopanib, sorafenib and everolimus), hemoglobin (normal
or low), serum albumin (normal or low) and LDH (normal
or high).

SPSS 18.0 statistics software package was used to analyze
the data obtained in this study. Overall survival (OS) was
defined as the time from the date of diagnosis to the date

of last examination or death from any cause. Descriptive
parameters were presented as median values in a 95%
confidence interval. We used descriptive statistics in or-
der to evaluate patient characteristics and the frequency
of parameters, student's t-test for normally distributed
numerical data, Mann-Whitney-U test for the analysis of
non-parametric variables. A ROC analysis was performed
to determine the optimal cut-off value for certain variables
that could be associated with survival. Survival analysis
(OS) was conducted using Kaplan-Meier analysis. The Cox
regression test was used for multivariate analyses. The level
of significance was accepted as p<0.05.

Results

This study included a total of 86 patients diagnosed with
metastatic renal cell carcinoma, of whom 21 (24.4%) were
female and 65 (75.6%) were male. Patients' median age at
diagnosis was 54.2 (range; 25-81) years. Sixty-six patients
were histopathologically diagnosed by performing ne-
phrectomy and 20 (23.3%) by performing tru cut biopsy.
According to the TNM classification, 38 (44.2%) of the
patients were de-novo metastatic at diagnosis while 48
(55.8%) developed metastasis later. Laboratory results ob-
tained at diagnosis were as follows: hemoglobin (gr/dl) 13
(7-20), platelet count (103/microl) 265 (63-627), creatinine
(mg/dL) level 1 (0,4-9), serum albumin (gr/dL) level 3,7 (1,5-
4,9), lactate dehydrogenase (LDH) (U/L) 206 (102-880). At
the time of data analysis, 64 of the patients (74.4%) had
died, while 22 (25.6%) were still alive. General characteris-
tics of the patients are described in detail in Table 1.

The ROC analysis conducted to determine the optimal cut-
off values for the parameters that could be associated with
survival found cut-off values of 13 gr/dl for hemoglobin
(68% sensitivity, 50% specificity, AUC=0.648, p=0.040), 3,6
gr/dl for serum albumin (86% sensitivity, 54% specificity,
AUC=0.737, p=0.001), 6 cm for tumor size (78% sensitivity,
50% specificity, AUC=0.671, p=0.018).

Median follow-up duration in our study was 32 (1-152)
months. Univariate analysis determined undergoing ne-
phrectomy (33 months vs. 19 months, p=0.032), tumor size
(47 months vs. 26 months, p=0.021), ECOG PS (33 months
vs. 8 months, p<0.001), hemoglobin level (39 months vs.
13 months, p=0.015) and serum albumin level (28 months
vs. 13 months, p>0.001) as prognostic factors associated
with OS. Factors determined to be significant in univariate
analysis were assessed using multivariate analysis and the
results identified a tumor size larger than 6 cm (HR: 1.87,
95% Cl 1.05-3.33, p= 0.032), ECOG PS =2 (HR: 4.15, 95% ClI
2.02-8.51, p< 0.001), hemoglobin level below 13 gr/dl (HR:
0.49, 95% Cl 0.28-0.87, p=0.016) and a serum albumin level



Table 1. Demographic and Clinical Characteristics of Patients

Value
n (%)

Age (years) (median, range) 54.4 (25-81)
Gender

Female 21(24.4)

Male 65 (75.6)
Smoker

Yes 64 (74.4)

No 22 (25.6)
Tumor localization

Right kidney 50 (50)

Left kidney 50 (50)

Tumor size (median, range) (cm) 7 (2-21)
Nephrectomy

Yes 66 (76.7)

No 20 (23.3)
Histological subtype

Clear cell 70 (81.4)

Papillary 9(10.5)

Chromophobe 3(3.5)

Sarcomatoid 2(2.3)

Others 2(2.3)
Metastasis status

Metastatic at diagnosis 38 (44.2)

Later developing metastasis 48 (55.8)
Location of metastases

Lung 57 (63.3)

Bone 38 (44.2)

Liver 11(12.8)

Others 13 (15.1)
ECOG PS (no)

0-1 71 (82.6)

>2 15(17.4)
Heamoglobin (median, range) (gr/dL) 13 (7-20)

>13gr/dL 37 (43.1)

<13gr/dL 49 (56.9)
Creatinine (median, range) (mg/dL) 1(0.4-9)
LDH (median, range) (U/L) 206 (102-880)
Albumin (median, range) (gr/dL) 3.7 (1.5-4.9)

>3.6 gr/dL 37 (43.1)

<3.6gr/dL 49 (56.9)
First line treatment

Sunitinib 54 (62.8)

Pazopanib 24 (27.9)

Sorafenib 5(5.8)

Evorilimus 3(3.5)

ECOG PS: Eastern Cooperative Oncology Group Performance Status; LDH:
Lactate dehydrogenase.

below 3.6 gr/dl (HR: 0.46, 95% Cl 0.26-0.81, p= 0.006) as in-
dependent unfavorable prognostic factors associated with
overall survival. Table 2 and Table 3 present the results of
univariate and multivariate analyses.
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Discussion

This retrospective study was conducted to investigate the
effects of parameters that are easily accessible in routine
practice on the prognosis. Although mRCC used to be as-
sociated with a median overall survival of around 10-15
months, median survival has surpassed two years with the
use of novel therapies [targeted therapies, immunothera-
pyl. Many patients show disease recurrence caused by local
recurrence and distant metastases. However, the absence
of an optimal surveillance strategy and consensus as to
the prognostic biomarkers counters disease management.
12131 Thys, the identification of reliable and precise prog-
nostic biomarkers is gradually becoming more important.
The classical anatomical prognostic factor is the tumor,
lymph node and metastasis (TNM) classification, which has
been the most commonly used staging system for years.
M4 TNM includes various prognostic properties such as tu-
mor size, invasion of the venous system, invasion of the
collecting system, extension to the adrenal gland, invasion
beyond the renal capsule or Gerota fascia (T classification)
and spread to regional lymph nodes and distant regions
(N and M classification). In all RCC subtypes, the prognosis
worsens with a more advanced TNM classification.!"”!

Although the primary tumor size is an important predictor
of the outcome in patients with localized disease, its role
in the prognosis of MRCC has not been clearly explored.
¢l In a study conducted by DiNatale RG. and colleagues,
mMRCC patients were classified as those with a primary tu-
mor size larger than 4 cm and those with a primary tumor
size smaller than 4 cm, and the patient group with a tumor
size smaller than 4 cm was shown to have a longer survival.
071 In RCC, there is a correlation between tumor diameter
and stage, with 5-year survival rates declining as the tumor
diameter increases (particularly =10 cm). It has been shown
previously that tumor size alone is an independent prog-
nostic factor.'® Siddiqui and colleagues reported 10-year
cancer-specific survival rates of 77%, 54% and 46% in T3a
tumors for the tumor sizes <4 cm, 4-7 cm, >7 cm, respec-
tively."" In our study, median OS was 47 months in patients
with a tumor size <6 cm and 26 months in those with a tu-
mor size >6 cm. A primary tumor size >6 cm was associated
with a short survival and this corroborated the literature.

It was observed that the patients’ prognoses vary and that
some show longer survival times. Accordingly, pre-treat-
ment prognostic factors that are correlated with a longer
survival have been revealed. Numerous clinical prognos-
tic factors including performance status (PS), presence
of symptoms, paraneoplastic syndromes and laboratory
values such as calcium, serum albumin, hemoglobin and
C-reactive protein (CRP) have been investigated. The Me-
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Table 2. Factors affecting survival results of univariate and multivariate analysis

Univariate Analysis Multivariate Analysis

HR 95% CI p HR 95% CI P
Age 1.01 0.99-1.03 0.19
Gender 0.92 0.52-1.61 0.77
Smoker 1.13 0.63-2.02 0.67
Nephrectomy (yes/no) 1.85 1.05-3.25 0.032 1.20 0.63-2.29 0.56
Metastasis status at baseline 1.23 0.74-2.02 0.41
Liver metastasis 1.00 0.47-2.13 0.98
Lung metatasis 1.00 0.59-1.71 0.98
Bone metastasis 1.10 0.67-1.81 0.69
Histological subtype 0.76
Clear cell type reference
Sarkomatoid type 0.83 0.11-6.05 0.85
Papillary type 1.43 0.61-3.35 0.40
Chromophobe type 0.65 0.15-2.69 0.55
Localization 1.19 0.72-1.95 0.48
Tumor size (cm) (>6/<6) 1.91 1.10-3.32 0.021 1.87 1.05-3.33 0.032
ECOG PS(0-1/22) 3.69 2.02-6.73 <0.001 4.15 2.02-8.51 <0.001
First line treatment 0.79
Pazopanib reference
Sunitinib 1.11 0.62-1.99 0.71
Evorilimus 0.76 0.17-3.35 0.72
Sorafenib 3.62 1.29-10.1 0.014
Heamoglobin gr/dL (>13/<13) 0.53 0.31-0.88 0.015 0.49 0.28-0.87 0.016
Serum albumin gr/dL (>3,6/<3,6) 0.39 0.23-0.64 <0.001 0.46 0.26-0.81 0.005
LDH(U/L) 1.00 0.99-1.00 0.44

ECOG PS: Eastern Cooperative Oncology Group Performance Status; LDH: Lactate dehydrogenase; HR: Hazard ratio; Cl:confidence interval.

Table 3. Survival results by researched factors

OS (months) HR 95%Cl p
Overall survival 28 (20-36)
Nephrectomy 1.85 1.05-3.25 0.032
Yes 33(21.8-44.1)
No 19 (8.1-29.8)
Tumor size (cm) 191 1.10-3.32 0.021
<6 47 (17.2-76.7)
>6 26 (16.2-35.7)
ECOG PS 3.69 2.02-6.73 <0.001
0-1 33(26.2-39.7)
=2 8(1-18)
Heamoglobin (gr/dl) 0.53 0.31-0.88 0.015
>13 39(18.8-59.1)
<13 13(2.7-23.2)
Serum albumin (gr/dL) 0.39 0.23-0.64 <0.001
>3,6 28 (19.9-36.0)
<3,6 13 (7-18.9)

ECOG PS: Eastern Cooperative Oncology Group Performance Status; OS:
Overall survival; HR: Hazard ratio; Cl: Confidence interval.

morial Sloan Kettering Cancer Center (MSKCC) score, which
makes use of five factors including the time from diagnosis
to systemic treatment, Karnofsky performance score, he-
moglobin, LDH and calcium levels, determined the median
OS as 30 months for patients in the favorable risk group, 14
months for patients in the intermediate risk group, and 5
months for patients in the poor risk group.'® The Interna-
tional Metastatic RCC Database Consortium (IMDC) speci-
fied six prognostic factors for patients receiving targeted
therapy that consist of the time from diagnosis to systemic
treatment, Karnofsky performance score, hemoglobin, cal-
cium, neutrophil count and platelet count. The patients are
stratified into three groups based on the number of risk
factors. Median OS was determined as 43.2 months in the
favorable risk group, 22.5 months in the intermediate risk
group and 7.8 months in the poor risk group.? In these
two large studies, poor performance status was an unfa-
vorable risk factor; similarly, our study determined that a
poor performance status was associated with a short sur-
vival and that the median OS was 33 months in patients
with a PS of 0-1 as opposed to 8 months in patients with a



PS =2 (p<0.001). As is the case in other cancers, we reason
that a poor performance status also has a negative impact
on survival in RCC since it hampers treatment effectiveness
and continuation.

A contribution to survival was demonstrated in mRCC pa-
tients who received systemic treatment after cytoreductive
nephrectomy; in a prospective study conducted by The
Southwest Oncology Group (SWOG) that compared pa-
tients who received IFN after cytoreductive nephrectomy
and patients who only received interferon (IFN) without
cytoreductive surgery, the OS was longer in patients who
received IFN after nephrectomy (11.1 months, 8.1 months,
respectively, p=0.012).2" In the study performed by the
European Organisation for Research and Treatment of
Cancer (EORTC), an improvement was determined in pro-
gression-free survival and overall survival in patients who
received IFN after nephrectomy.?? In retrospective studies
conducted by the IMDC and the National Cancer Database
regarding patients receiving targeted therapy, cytoreduc-
tive surgery prior to systemic treatment was determined to
improve 0S.224 However, in the CARMENA study conduct-
ed on patients in the intermediate and poor risk groups, in
which sunitinib therapy was used, median OS was longer
in patients who used sunitinib alone than in patients who
used sunitinib after nephrectomy (23.4 months versus 19
months in the intermediate risk group, 13.3 months versus
10.2 months in the poor risk group).?! In our study, median
OS was 33 months in patients who underwent nephrec-
tomy and 19 months in those who did not, in support of
the SWOG and EORTC studies. However, our study was not
consistent with the CARMENA study. This may be because
patients in the CARMENA study were in the intermediate
and poor risk groups.

Anemia was detected in 29-88% of mRCC patients.?! In
our patients, anemia was found at a rate of 56.9%. In the
study Negrier S. and colleagues conducted on 782 patients
diagnosed with mRCC; hemoglobin <11.5 g/dL (female),
<13 g/dL (male), ECOG PS =1, nephrectomy (yes) were de-
termined to be linked to poor survival.?”! In the study by
Chrom and colleagues, 266 patients who received first-line
tyrosine kinase inhibitor (TKI) therapy were evaluated and
this study reported that anemia, hypercalcemia and high
LDH had a negative effect on the 0S.128 Similarly, our study
determined a median OS of 39 months in patients with
a hemoglobin level >13 gr/dL and 13 months in patients
with a hemoglobin level <13 gr/dL (p=0.015). Downs T.M.
and colleagues also found in their study that that anemia,
thrombocytosis, serum calcium levels, weight loss, pa-
tient's performance status, metastatic site and number of
metastases were significant factors indicating the progno-
sis in the metastatic condition.?”
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The serum albumin level is widely used as an indicator of
the nutritional status.®® Morgan and colleagues showed
that nutritional deficiency (BMI <18,5 kg m2, serum albu-
min <3,5 g/dl or pre-operative weight loss >%5 weight
loss) was linked to poor survival in RCC patients who were
surgically treated.®"” Corcoran and colleagues revealed that
hypoalbuminemia was associated with a poor OS in mRCC
patients.®? Further, malnutrition indicated by hypoalbu-
minemia was reported to be related to an immunosup-
pressed state.¥ In our study, median OS was 13 months
(<3.6 gr/dL) in patients with hypoalbuminemia as opposed
to 28 months in those without hypoalbuminemia (>3.6 gr/
dL) (p<0.001). Low serum albumin levels were associated
with a short survival, in agreement with the literature. We
reason that the low serum albumin levels in metastatic pa-
tients arise from malnutrition.

Conclusion

In our study, low hemoglobin, low serum albumin levels,
tumor size >6 cm, and ECOG Performance Status =2 were
determined to be unfavorable independent prognostic
markers associated with survival. As an addition to the
IMDC and MSKCC scoring systems used in predicting the
prognosis, this study also determined tumor size and hy-
poalbuminemia as factors associated with the prognosis.
The use of these parameters that are also associated with
the prognosis, which are more easily accessible in clinical
practice, in addition to the existing scoring systems will be
effective for the clinician in predicting the prognosis and
regarding the treatment decision.

Disclosures

Ethics Committee Approval: The study was conducted based on
the rules of Declaration of Helsinki and approved by the Institu-
tional Ethics Committee of Dicle University, Faculty of Medicine
(Document number: 25.02.2021-124).

Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.

Authorship Contributions: Consept - Z.K,, S.E., Z.U., Z.0.; Design
-ZK,S.E, 2.0, ZU,; Supervision-ZK, S.E,, ZU., 2.0, S.I, ST, Al;
Fundings - ZK,, S.E, ZU, Z.0,, S.l, S.T, MK, M.AAK, A.l; Materi-
als-ZK., S.E,ZU, 720,S.l,S.T, MK, M.AK, A.l; Data collection
and/or processing - ZK., S.E.,, ZU., 2.0, S.I, S.T, MK, M.AAK.,, A.l;
Analysis and/or interpretation - ZK,, S.E, Z.U,, 2.0, S.I, S.T, MK,
M.AK., A.l; Literature review - ZK, S.E, ZU.,, 20, S.., S.T., MK,
M.AK., A.l; Writing - Z.K,, S.E.; Critical review - ZK., S.E., Z.U., Z.O.,
S.I, ST, MK, MAK, Al

References

1. Cheng G, Liu D, Liang H, Yang H, Chen K, Zhang X. A cluster of
long noncoding RNAs exhibit diagnostic and prognostic val-



474 Kalkan et al., Evaluation of Factors Influencing Survival in Metastatic Renal Cell Cancer / doi: 10.14744/ejmi.2020.55555

ues in renal cell carcinoma. Aging 2019;11:9597-615.

2. Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A.
Global cancer statistics 2018: GLOBOCAN estimates of inci-
dence and mortality worldwide for 36 cancers in 185 coun-
tries. CA Cancer J Clin. 2018 Nov;68(6):394-424.

3. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA Can-
cer J Clin 2018;68:7-30.

4. Sun M, Choueiri TK. Kidney cancer: Recurrence in renal cell
carcinoma: The work is not done. Nat Rev Urol 2016;13:246-7.

5. Lam JS, Shvarts O, Leppert JT, Pantuck AJ, Figlin RA, Belldeg-
run AS. Postoperative surveillance protocol for patients with
localized and locally advanced renal cell carcinoma based on
a validated prognostic nomogram and risk group stratifica-
tion system. J Urol 2005;174:466-72.

6. Abe H, Kamai T. Recent advances in the treatment of meta-
static renal cell carcinoma. Int J Urol 2013;20:944-55.

7. Meskawi M, Sun M, Trinh QD, Bianchi M, Hansen J, Tian Z, et
al. A review of integrated staging systems for renal cell carci-
noma. Eur Urol 2012;62:303-14.

8. Heng DY, Choueiri TK, Rini BI, Lee J, Yuasa T, Pal SK, et al. Out-
comes of patients with metastatic renal cell carcinoma that
do not meet eligibility criteria for clinical trials. Ann Oncol
2014;25:149-54.

9. Heng DY, Xie W, Regan MM, Warren MA, Golshayan AR, Sahi
C, et al. Prognostic factors for overall survival in patients with
metastatic renal cell carcinoma treated with vascular endo-
thelial growth factor-targeted agents: Results from a large,
multicenter study. J Clin Oncol 2009;27:5794-9.

10. Motzer RJ, Bacik J, Murphy BA, Russo P, Mazumdar M. Inter-
feron-alfa as a comparative treatment for clinical trials of new
therapies against advanced renal cell carcinoma. J Clin Oncol
2002;20:289-96.

11. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013. CA
Cancer J Clin 2013;63:11-30.

12. Kroeger N, Zimmermann U, Burchardt M, Pantuck AJ. Prog-
nostication in localised renal cell carcinoma. Lancet Oncol
2015;16:603-4.

13. Song J, Song F, Liu K, Zhang W, Luo R, Tang Y, et al. Multi-omics
analysis reveals epithelial-mesenchymal transition-related
gene FOXMT1 as a novel prognostic biomarker in clear cell re-
nal carcinoma. Aging 2019;11:10316- 37.

14. Sun M, Shariat SF, Cheng C, Ficarra V, Murai M, Oudard S, et al.
Prognostic factors and predictive models in renal cell carci-
noma: A contemporary review. Eur Urol 2011;60:644-61.

15. Keegan KA, Schupp CW, Chamie K, Hellenthal NJ, Evans CP,
Koppie TM. Histopathology of surgically treated renal cell
carcinoma: Survival differences by subtype and stage. J Urol
2012;188:391-7.

16. Tilki D, Hu B, Nguyen HG, Dall'Era MA, Bertini R, Carballido JA,
et al. Impact of synchronous metastasis distribution on cancer
specific survival in renal cell carcinoma after radical nephrec-

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

tomy with tumor thrombectomy. J Urol 2015;193:436-42.
DiNatale RG, Xie W, Becerra MF, Silagy AW, Attalla K, Sanchez
A. The association between small primary tumor size and
prognosis in metastatic renal cell carcinoma: Insights from
two independent cohorts of patients who underwent cytore-
ductive nephrectomy. Eur Urol Oncol 2020;3:47-56.

Guinan PD, Vogelzang NJ, Fremgen AM, Chmiel JS, Sylvester
JL, Sener SF, et al. Renal cell carcinoma: Tumor size, stage and
survival. Members of the Cancer Incidence and End Results
Committee. J Urol 1995;153:901-3.

Siddiqui SA, Frank I, Leibovich BC, Cheville JC, Lohse CM,
Zincke H, et al. Impact of tumor size on the predictive ability
of the pT3a primary tumor classification for renal cell carcino-
ma. J Urol 2007;177:59-62.

Heng DY, Xie W, Regan MM, Harshman LC, Bjarnason GA,
Vaishampayan UN, et al. External validation and comparison
with other models of the international metastatic renal-cell
carcinoma database consortium prognostic model: A popu-
lation-based study. Lancet Oncol 2013;14:141-8.

Flanigan RC, Salmon SE, Blumenstein BA, Bearman SI, Roy V,
McGrath PC, et al. Nephrectomy followed by interferon alfa-
2b compared with interferon alfa-2b alone for metastatic
renal-cell cancer. N Eng J Med 2001;345:1655-9.

Mickisch GH, Garin A, van Poppel H, de Prijck L, Sylvester R.
Radical nephrectomy plus interferon-alfa-based immunother-
apy compared with interferon alfa alone in metastatic renal-
cell carcinoma: A randomised trial. Lancet 2001;358:966-70.
Heng DY, Wells JC, Rini B, Beuselinck B, Lee JL, Knox JJ, et
al. Cytoreductive nephrectomy in patients with synchro-
nous metastases from renal cell carcinoma: Results from the
International metastatic renal cell carcinoma database con-
sortium. Euro Urol 2014;66:704-10.

Hanna N, Sun M, Meyer CP, Nguyen PL, Pal SK, Chang SL, et
al. Survival analyses of patients with metastatic renal cancer
treated with targeted therapy with or without cytoreductive
nephrectomy: A national cancer data base study. J Clin Oncol
2016;34:3267-75.

Mejean A, Ravaud A, Thezenas S, Colas S, Beauval JB, Bensalah
K, et al. Sunitinib alone or after nephrectomy in metastatic
renal-cell carcinoma. N Eng J Med 2018;379:417-27.
Cherukuri SV, Johenning PW, Ram MD. Systemic effects of hy-
pernephroma. Urology 1977;10:93-7.

Negrier S, Escudier B, Gomez F, Douillard JY, Ravaud A,
Chevreau C, et al. Prognostic factors of survival and rapid
progression in 782 patients with metastatic renal carcino-
mas treated by cytokines: A report from the groupe Francais
d'Immunotherapie. Ann Oncology 2002;13:1460-8.

Chrom P, Stec R, Semeniuk-Wojtas A, Bodnar L, Spencer NJ,
Szczylik C. Fuhrman grade and neutrophil-to-lymphocyte ra-
tio influence on survival in patients with metastatic renal cell
carcinoma treated with first-line tyrosine kinase inhibitors.



29.

30.

31.

Clin Genitourin Cancer 2016;14:457-64.

Downs TM, Schultzel M, Shi H, Sanders C, Tahir Z, Sadler GR.
Renal cell carcinoma: Risk assessment and prognostic fac-
tors for newly diagnosed patients. Crit Rev Oncol Hematol
2009;70:59-70.

Haferkamp A, Pritsch M, Bedke J, Wagener N, Pfitzenmaier J,
Buse S, et al. The influence of body mass index on the long-
term survival of patients with renal cell carcinoma after tu-
mour nephrectomy. BJU Int 2008;101:1243-6.

Morgan TM, Tang D, Stratton KL, Barocas DA, Anderson CB,
Gregg JR, et al. Preoperative nutritional status is an important

32

33.

475

predictor of survival in patients undergoing surgery for renal
cell carcinoma. Eur Urol 2011;59:923-8.

Corcoran AT, Kaffenberger SD, Clark PE, Walton J, Handorf E,
Piotrowski Z, et al. Hypoalbuminaemia is associated with mor-
tality in patients undergoing cytoreductive nephrectomy. BJU
Int2015;116:351-7.

Noh GT, Han J, Cho MS, Hur H, Min BS, Lee KY, Kim NK. Impact
of the prognostic nutritional index on the recovery and long-
term oncologic outcome of patients with colorectal cancer. J
Cancer Res Clin Oncol 2017;143:1235-42.



