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INTRODUCTION

Renal cell carcinoma (RCC) accounts for approximately 3% of  
adult malignancies and 90‑95% of  neoplasms arising from the 
kidney. It ranks 14th on the list of  most common malignancies 

worldwide.[1] The highest incidences occurred in North 
America, Australia/New Zealand, and Europe, with lower rates 
in Africa, Asia, and the Pacific.[2] In men, the mortality rate 
per 100,000 population fell from 4.8 in 1990‑1994 to 4.1 in 
2000‑2004; in women, the rate fell from 2.1 to 1.8.[3] Several 
prognostic models have been created in order to stratify patients 
in risk groups.[4] Laboratory abnormalities, including anemia, 
hypercalcemia, liver dysfunction, neutrophilia, neutrophil to 
lymphocyte ratio (NLR) of  2.7 or greater, thrombocytosis, and 
elevated markers of inflammation, have all been acknowledged as 
predictors of  poor survival in RCC.[5,6] Pathologic features, such 
as nuclear grade, tumor‑node‑metastasis (TNM) stage,[7] and 
histologic subtype, have been assessed as potential prognostic 
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factors. Currently, the choice of  the more appropriate algorithm 
or nomogram is an unresolved question.[8]

In this study, we retrospectively analyzed the clinico‑pathological 
factors of  patients with non‑metastatic renal cell carcinoma 
treated with radical nephrectomy. Additionally, the relationship 
between survival and each variable was recorded.

MATERIALS AND METHODS

We retrospectively reviewed all patients with renal cell 
carcinoma who underwent nephrectomy in our hospital during 
the period 1996‑2011. Recorded clinical features included age, 
gender, and mode of  presentation. Routine laboratory variables 
were measured from preoperative blood samples, including 
hemoglobin, neutrophil count, lymphocyte and platelet 
count, serum sodium, alkaline phosphatase, and calcium. 
Neutrophil to lymphocyte ratio was calculated by dividing 
the absolute neutrophil count by the absolute lymphocyte 
count. Anemia was defined as hemoglobin  <13.5 g/dL in 
males and <12.0 g/dL in females. Pathologic features assessed 
included histologic subtype, TNM stage, Fuhrman nuclear 
grade, tumor size, and presence or absence of  sarcomatoid 
differentiation. Overall survival (OS) and disease‑free 
survival (DFS) were recorded and correlated with the above 
clinical and pathological parameters.

No patients received new adjuvant therapy preoperatively 
and/or synchronic postoperative adjuvant therapy. All 
patients had negative margins. Lymphadenectomy was 
restricted to staging purposes with dissection of  palpable and 
enlarged lymph nodes. Exclusion criteria were the following: 
Pathologically‑confirmed urothelial carcinoma, specimens 
with tissue unavailable for accurate evaluation, patients with 
lymph node or distant metastases, and patients treated with 
partial nephrectomy.

The prognosis of  these patients was determined from 
information from hospital charts and telephone follow‑up. 
The data obtained were recorded on a standard research 
form and filled in a database. All patients were followed up 
every 6 months in the first three years after surgery and every 
year thereafter by physical examination, blood chemistry 
analysis, chest X‑ray, and abdominal enhanced computer 
tomography (CT).

Regarding statistical analysis, univariate and multivariate Cox 
proportional hazards models were used to assess the predictive 
ability of  the hematologic, biochemical, and pathological 
baseline characteristics on DFS and OS. Cox models aiming 
at prediction should be used with a minimum of  10 events per 
predictor variable (EPV). However, Vittinghoff  and McCulloch 
demonstrated that this rule of  thumb is too conservative in 

analyzes of  causal influences based on observational data, 
and control of  confounding may require adjustment for more 
covariates than the rule of  10 EPV allows.[9] DFS was defined 
as time to the date of  progression of  disease and/or to the 
date of  death from disease while OS was the time from date 
of  nephrectomy to the date of  death from any cause. The 
Kaplan‑Meier technique was used to evaluate OS and DFS, 
and the log rank test was used to compare survival curves with 
P < 0.05 as the significance cutoff.

RESULTS

Between 1996 and 2011, 114 consecutive patients with renal 
cell carcinoma were referred to our hospital and treated with 
curative intent by radical nephrectomy. Clinico‑pathological 
characteristics of  the patients are summarized in Table 1. There 
were 80 (70.1%) men and 34 (29.9%) women with a median age 
of  64 years old. Right kidney was most often (56.9%) affected. 
Half  of the patients presented with a mass identified incidentally 
in ultrasound or computer tomography examination. Gross 
hematuria and flank pain were the first symptom in 21.1% and 
7.8% of the patients, respectively. Median sodium level was 142.

Histological findings confirmed renal cell carcinoma in 
90 (78.9%) patients, while 15 (13.1%) had papillary tumor 
and 5 (4.4%) had chromophobe tumor. One group of  
4 patients (3.6%) presented sarcomatoid features. When our 
patients were stratified according to pathological stage, there 
were 71 (62.2%) with stage pT1, 13 (11.4%) with stage pT2, 
and 30 (26.4%) with stage pT3. Regarding Fuhrman grade, 
23 patients (20.2%) were classified as grade I, 64 (56.1%) as 
grade II, 21 (18.4%) as grade III, and 6 (5.3%) as grade IV.

Table 1: Clinico‑pathological characteristics of the patients
Characteristics Number of patients (%)

Sex
Male 80 (70.1)
Female 34 (29.9)
Median age at diagnosis 63.5

Symptoms
Incidental 57 (50)
Hematuria 24 (21.1)
Flank pain 9 (7.8)
Other 24 (21.1)

Histology type
Clear cell 90 (78.9)
Papillary 15 (13.1)
Chromophobe 5 (4.4)
Sarcomatoid 4 (3.6)

T stage
T1 71 (62.2)
T2 13 (11.4)
T3 30 (26.4)

Fuhrman grade
1 23 (20.2)
2 64 (56.1)
3 21 (18.4)
4 6 (5.3)
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Survival data existed for 103 patients. At the time of  data 
analysis, median length of  follow‑up from nephrectomy 
was 69 months (range, 1‑179 months). During this time, 
14 patients (13.6%) died, 10 (9.7%) of  whom died from RCC 
and 4 (3.9%) died from other causes. A total of  13 (12.6%) 
patients had metastatic disease. The site of  metastasis was lung 
in 7 cases, liver in 2 cases, and other in 4. Overall survival rates 
from nephrectomy for all patients were 93% for 1 year, 88% 
for 3 years, and 85% for 5 years. Disease‑free survival rates 
at 1, 3, and 5 years were 94%, 88%, and 82%, respectively.

Fuhrman nuclear grade and preoperative anemia [Figure 1] 
were the only factors significantly associated with overall 
survival (P = 0.02 and P < 0.01, respectively). The differences in 
OS were not significant between histological subtypes (P = 0.14) 
and TNM pathological stage (P  =  0.17). Additionally, 
overall survival was not associated with age (P  =  0.68), 
gender (P  =  0.93), mode of  presentation (P  =  0.18), 
thrombocytosis (P = 0.37), NLR ≥2.7 (P = 0.12), sodium 
levels below median (P  = 0.09) hypercalcemia (P  = 0.53), 
and abnormal alkaline phosphate levels (P = 0.59) [Table 2].

Pathological stage (P = 0.02), Fuhrman grade (P = 0.038), 
preoperatively anemia (P  <  0.01) and neutrophil to 
lymphocyte ratio  ≥2.7 (P  = 0.049) [Figure 2] were the 
only factors predictive of  disease‑free survival. Histological 
subtypes (P = 0.10), age (P = 0.94), gender (P = 0.58), mode 
of  presentation (P = 0.33), thrombocytosis (P = 0.35), sodium 
levels below median (P  = 0.06), hypercalcemia (P  = 0.53) 
and abnormal alkaline phosphate levels (P = 0.57) had no 
significant impact on disease‑free survival [Table 2].

The following variables were considered in the multivariate 
model building analysis: Gender, age, Fuhrman nuclear grade, 
pathological stage, histological subtype, hemoglobin, NLR, 
platelet number, and sodium concentration. Preoperative 

Table 2: Univariate analysis of prognostic factors of OS and 
DFS in RCC
Factor P value 

(OS)
P value 
(DFS)

Age (63 or greater vs. less than 63) 0.68 0.94
Gender (male vs. female) 0.93 0.58
Presentation (incidental vs. symptomatic) 0.18 0.33
Platelet count 
(400.000/μl or greater vs. less than 400.000/μl)

0.37 0.35

Calcium 
(10.6 mg/dl or greater vs. less than 10.6 mg/dl)

0.53 0.53

Sodium (less than 142 mmol/L vs. 142 mmol/L 
or greater)

0.09 0.06

Alkaline phosphate 
(125 IU/L or greater vs. less than 125 IU/L)

0.59 0.57

NLR (2.7 or greater vs. less than 2.7) 0.12 0.049
Hemoglobin (less than 13.5 vs. 13.5 g/dl or 
greater in males‑ less than 12 vs. 12 g/dl or 
greater in females)

<0.01 <0.01

pT (2 or greater vs. 1) 0.17 0.02
Fuhrman Grade (3 or greater vs. 2 or less) 0.02 0.038
Histological subtype (clear vs. non‑clear) 0.14 0.10

OS: Overall survivval, DFS: Disease‑free survival, RCC: Renal cell 
carcinoma , NLR: Neutrophil to lymphocyte ratio

Figure 1: Patients with preoperative anemia had a worse overall 
survival rate. (Kaplan‑Meier log rank test, P = 0.000)

Figure 2: Patients with preoperative NLR ≥2.7 had a worse disease‑free 
survival rate. (Kaplan‑Meier log rank test, P = 0.049)

Number at risk 1‑year 4‑year 7‑year

Anemia‑yes 26 21 9 4
Anemia‑no 77 67 48 26

calcium and alkaline phosphate levels were not included because 
of  missing data. Among all patients with RCC, the only 
factors which found to be independent statistically significant 
predictors of  OS in the multivariate setting was preoperative 
anemia (P = 0.018) and NLR ≥ 2.7 (P = 0.034). On multivariate 
analysis of  DFS, only pathological stage (P  = 0.026) and 
preoperative anemia (P  = 0.04) proved to be independent 
significant predictive factors [Table 3].

DISCUSSION

The incidence of  RCC has clearly risen over the past 20 years, 
largely due to the widespread utilization of  non‑invasive 
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imaging modalities such as ultrasonography, CT scan, and MRI. 
There is a stage migration to smaller localized renal tumors 
and better disease‑specific survival.[10] Surgery remains the only 
curative therapy despite the introduction of  a number of  new 
promising treatment options such as nephron‑sparing surgery 
and thermal ablation.[11]

Classical prognostic factors for non‑metastatic RCC include 
anatomical, histological, clinical, and molecular features. Kattan 
et al. were the first authors to develop a nomogram to predict 
the probability of  RCC recurrence after nephrectomy.[12] 
Currently, the most commonly used prognostic models for 
localized RCC are the University of  California Los Angeles 
integrated staging system (UISS) and the Stage, Size, 
Grade, and Necrosis (SSIGN) developed at the Mayo 
Clinic. UISS predicts patient survival by integrating the 
tumor‑node‑metastasis (TNM) stage, Fuhrman’s grade, and 
Eastern Cooperative Oncology Group (ECOG) performance 
status (PS), while SSIGN calculates prognostic score 
according to stage, size, grade, and necrosis (SSIGN).[13,14] 
The use of  prognostic indicators might play a crucial role in 
predicting outcome and adopting new adjuvant treatments 
to the needs of  individual patients. Patient profiling and 
assigning into risk categories is an important concept as it 
allows prediction of  tumor behavior and, therefore, patient 
prognosis.[15] Additionally, it allows the selection of  the most 
suitable therapeutic option for each of  them.[16]

As shown in the results, our patients had an excellent prognosis 
with 5 year OS and DFS of  85% and 82%, respectively. 
In the present study, we found that ≈74% of  RCCs were 
pathologically localized at the moment of  the initial diagnosis. 
On univariate analysis, Fuhrman nuclear grade and preoperative 
anemia were independent predictor of  OS and DFS, while 
pathological stage and neutrophil to lymphocyte ratio ≥2.7 
were independent factor of  DFS. Notably, histological type of  
the primary tumor failed to be an independent predictor of  OS 
and DFS. Concerning the other prognostic factors, we found 
that age, mode of  presentation, thrombocytosis, sodium levels 
below median, hypercalcemia, and abnormal alkaline phosphate 
levels were not associated with OS and DFS.

Only the pathological stage and preoperative anemia remained 
significantly associated with disease‑free survival upon 

multivariate analysis. Overall survival remained associated with 
anemia and neutrophil to lymphocyte ratio. Several of  our 
findings confirm previous associations.[17,18] Most authors agree 
that TNM stage and Fuhrman nuclear grade are the strongest 
independent prognostic factors for localized RCC.[19] With regard 
to tumor grade, Fuhrman nuclear grade is widely applied in RCC 
of all histological subtypes, although little evidence indicates 
that it has prognostic use for tumor types other than clear cell 
RCC.[20] Preoperative anemia (hemoglobin <13.5 g/dL in males 
and <12.0 g/dL in females) is established adverse prognostic 
factor, while recent studies confirm that pre‑ and post‑treatment 
neutrophil to lymphocyte ratio is a significant prognostic factor 
for recurrence in patients with clear cell carcinoma.[21,22]

There are ongoing studies in non‑metastatic RCC aiming 
to investigate the use of  targeted agents in the adjuvant, 
postoperative setting in the context of  surgical treatment. 
The S‑TRAC study assesses disease‑free survival in high‑risk 
patients (according to the UISS staging system) receiving a 
nephrectomy prior to randomization to either sunitinib or 
placebo treatment for 1 year.[23] The PROTECT trial evaluates 
the efficacy and safety of  pazopanib in patients with T2‑T4 
clinical stage.[24] In the ASSURE study, patients with stage II–IV 
disease are stratified and randomized to treatment with sunitinib, 
sorafenib as adjuvant therapy following nephrectomy.[25]

Approximately 20‑30% of  patients diagnosed with kidney 
cancer present with metastatic disease, and a similar percentage 
of  patients with initially localized disease experience a 
relapse and develop metastatic disease.[26] The introduction 
of  vascular endothelial growth factor (VEGF)‑pathway 
inhibitors (e.g., sunitinib, sorafenib, pazopanib, and 
bevacizumab) and mTOR inhibitors (e.g., everolimus and 
temsirolimus) has substantially improved the outcomes of  
patients with metastatic RCC.[27] These agents have largely 
replaced cytokines (immunotherapy) in treatment‑naive 
patients.[28] Despite new promising therapies, metastatic RCC is 
one of  the therapy‑resistant malignancies. Therefore, methods 
to predict which patients are likely to develop metastases are 
needed, and it is also important to identify those that respond 
to various treatments.[29]

The limitations to the present study are inherent to its 
retrospective nature and the relatively small number of  

Table 3: Multivariate analysis with cox regression model for risk factors predictive for overall survival and disease‑free survival
Factor Overall survival Disease‑free survival

Hazard ratio P value Hazard ratio P value

Hemoglobin (less than 13.5 vs. 13.5 g/dl or greater in 
males‑less than 12 vs. 12 g/dl or greater in females)

3.165 0.018 2.918 0.04

pT (2 or greater vs. 1) 1.352 0.283 2.426 0.026
NLR (2.7 or greater vs. less than 2.7) 2.866 0.034 1.229 0.113
NLR: Neutrophil to lymphocyte ratio
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patients. We also could not study some preoperative biological 
prognostic factors (such as C‑reactive protein, Lactate 
dehydrogenase, Erythrocyte Sedimentation Rate, eGFR) 
and patient’s performance status because of  the lack of  data. 
The potential inter‑observer variability in the determination 
of  the histological variables may represent limitations in the 
interpretation of  the results obtained in the study. Prognostic 
factors that can risk stratify patients, predictive biomarkers 
that can help individualize treatment selection and predict a 
patient’s response to therapy, facilitate the better understanding 
and treatment of  the disease.[30] Despite their adequate 
prognostic ability, none of  the established prognostic models 
is 100% accurate. In consequence, the search for more accurate 
markers continues. Molecular events that can unveil the 
biologic heterogeneity underlying the varied clinical behavior 
of  RCC may help improve individualized prognostication and 
risk‑stratified clinical decision making.[31] Novel prognostic 
factors and more up‑to‑date models are urgently needed for 
patients with localized and metastatic RCC, especially in the 
era of  targeted therapies.[32]

CONCLUSION

Our findings confirm the potential role of  histologic features 
and hematological parameters as predictive tools of  RCC. 
Prognostic models should widely be used in the clinical practice 
to counsel patients, plan surveillance protocols, and select 
appropriate candidates for inclusion in adjuvant treatment 
protocols. Further improvements in our ability to predict RCC 
prognosis will rely on the integration of  molecular and genetic 
markers in the currently established models.
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