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Summary

Purpose: Indications of kidney cancer outcome in lower-
income countries are based on an incidence/mortality ratio
due to lack of survival information. This study was conduct-
ed to provide outcome data in Serbian patients with renal
cell carcinoma (RCC) and to identify prognostic factors that
could affect their overall survival (OS).

Methods: This retrospective study included 185 patients who
underwent nephrectomy. We assessed certain clinicopatho-
logical data including age, gender, tumor size, grade, stage
and histological subtypes for their possible impact on OS.

Results: The 5-year OS was 63.2%. Significant association
was found between OS and age (log-rank 12.455, p=0.000),

Introduction

RCC is the most common malignancy among
the different histological subtypes of kidney can-
cers. The incidence of RCC shows a spatial and
temporal variation [1] and in the last two decades
there was a constant annual increase incidence of
2% worldwide [2]. Several countries in Central and
Eastern Europe show high rates of RCC incidence
and mortality. According to currently available
data in the period 1999-2014, Serbia is among
European countries with relatively low rates for
RCC with an average incidence of approximately
2% of all malignancies. However, in this 16-year
period, the incidence was in constant increase ac-

tumor size (log-rank 26.425, p=0.000), grade (log-rank
13.249, p=0.000) and stage (log-rank 43.235, p=0.000). Uni-
variate analysis indicated size (p=0.000), grade (p=0.001)
and stage (p=0.000) as prognostic factors for OS. In mul-
tivariate analysis, grade (p=0.014) and stage (p=0.000) re-
mained significant predictors of OS.

Conclusion: Tumor grade and stage were identified as
independent prognostic factors of OS survival in Serbian
patients with RCC.

Key words: kidney cancer, overall survival, prognostic fac-
tors, renal cell carcinoma, retrospective analysis

companied by higher mortality rates [3]. RCC oc-
curs slightly more often in men (1.5:1 ratio) with
incidence peak between the 6th and the 7th dec-
ade of life [2]. In addition, it is characterized by
lack of early warning symptoms (hematuria, flank
pain and a palpable abdominal mass), which oc-
cur only in 10% of the patients and their presence
is related to negative prognostic outcomes [4].
Widely accepted risk factors for RCC are cigarette
smoking, male sex, hypertension and obesity [1].
Finally, between 2-4% of RCC cases are hereditary
with the Cancer Genome Atlas Research Network
reporting 19 mutated genes [5].
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RCC is comprised of a number of different his-
tologically and genetically distinct types of cancer,
classified into several subtypes. The most com-
mon subtypes include clear cell (ccRCC), papillary
(pRCC) and chromophobe (chRCC), representing
70, 10-15 and 5% of all RCC cases, respectively [6].
These subtypes are associated with distinct clini-
cal outcomes.

The 5-year relative OS for kidney cancer pa-
tients in Europe during 2000-2007 was 60.6%, in
comparison to 72.4%, reported by Surveillance Ep-
idemiology and End Results (SEER) data for 2004-
2010 [1]. Prediction of GLOBOCAN 2012 till 2030
indicates an increase of kidney cancer incidence
by 62% in low and medium income countries [7].
There is a lack of data regarding survival infor-
mation for lower-income countries [1], including
Serbia. Thus, we conducted this study to estimate
the outcome data in Serbian RCC patients in rela-
tion to clinicopathological features and to identify
prognostic factors that could affect their OS.

Methods

Patient information

Records were reviewed for 185 patients with RCC
who underwent nephrectomy in several urology clinics
in Belgrade, Serbia, between 2009 and 2013. We retro-
spectively analyzed the clinicopathological features of
this cohort, including age, gender, size, grade, stage and
histological classification. The 2004 WHO classifica-
tion was used for tumor histology [6] and tumors were
graded according to the Fuhrman grading system [8].
OS time was determined from the date of surgery until
death or until the last follow-up appointment. Patients
still alive or missed to follow-up were censored. The
follow-up period was 5 years (range, 10-60 months).
The average age of patients at diagnosis was 61 years
(range 32-85).

Statistics

Statistical analyses were performed with SPSS 18.0
for Windows (SPSS Inc., Chicago, IL, USA). Chi-square
and ANOVA tests were used to compare qualitative and
quantitative variables, respectively. The survival rate
was calculated by Kaplan-Meier method and clinico-
pathological groups that included age, gender, tumor
size, grade, stage and histological subtype were com-
pared using log-rank test. Univariate and multivariate
Cox proportional hazards regression models were used
to analyze the independent factors related to 5-year OS
and p values <0.05 were considered significant.

Results

Clinicopathological findings

Clinicopathological characteristics of patients
are displayed in Table 1. The majority of patients

Table 1. Clinicopathologicalcharacteristics of patients
with renal cell carcinoma (n=185)

Characteristics n (%)
Age (years)
<50 31 (16.8)
51-60 42 (22.7)
61-70 81 (43.8)
>70 31 (16.8)
Gender
Male 107 (57.8)
Female 78 (42.2)
Size (cm)
<4 44 (23.8)
41-7 81 (43.8)
7.1-10 34 (184)
>10 26 (14.1)
Grade
I 16 (8.7)
II 103 (55.7)
111 57 (30.8)
v 9 (4.8)
Stage
1 78 (42.2)
2 24 (13.0)
3 71 (38.4)
4 12 (6.5)
Histology
Clear cell 135 (73.0)
Papillary 36 (19.5)
Chromophobe 14 (7.6)

(66.5%) were between 50-70 years, and 57.8% of
them were men. Tumor size ranged from 0.2-22.2
cm, with a median of 6.0 cm. The majority of tu-
mors were up to 7 cm in diameter (67.6%). Low
grade (I-II) RCC was diagnosed in 64.4% of the
cases, while high grade (III-IV) tumors accounted
for 35.6% of the patients. Stages 1 and 3 were most
frequently recorded (42.2 and 38.4%, respectively)
and ccRCC was the most common histological
subtype at the time of diagnosis (73%).

The relationship between clinicopathologi-
cal characteristics and histological subtype is de-
picted in Table 2. One hundred thirty-five (73%),
36 (19.5%) and 14 (7.6%) tumors were classified
as ccRCC, pRCC (4 of type 1, and 32 of type 2),
and chRCC, respectively. Significant association
was found between histological subtype and gen-
der (x2=13.97, p=0.0009), and grade (x2=12.61,
p=0.0018). A male predominance was observed in
ccRCC (58.5%) and pRCC (72.2%) tumors, where-
as women had a higher frequency of chRCC sub-
type (85.7%). Grades 1 and 2 were found in 704,
38.9, and 71.4% of the three histological subtypes,
respectively.
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Table 2. Relationship between clinicopathological characteristics and histologic subtype in patients with renal cell

carcinoma
Characteristics Clear cell Papillary Chromophobe 14 x2
n (%) n (%) n (%)

Patients 135 (73.0) 36 (19.5) 14 (7.6)

Age
Mean (SD) 61.0 (9.9) 594 (11.9) 65.7 (5.3) 0.144+#

Gender 0.0009 13.97
Male 79 (58.5) 26 (72.2) 2 (14.3)
Female 56 (41.5) 10 (27.8) 12 (85.7)

Size (cm) 0.123 10.11
<4 32 (23.7) 10 (27.8) 2 (14.3)
4.1-7 65 (48.1) 8(22.2) 8 (57.1)
7.1-10 22 (16.3) 10 (27.8) 2 (14.3)
>10 16 (11.9) 8(22.2) 2(14.3)

Grade 0.0018 12.61
Low (I-II) 95 (70.4) 14 (38.9) 10 (71.4)
High (III-IV) 40 (29.6) 22 (61.1) 4 (28.6)

Stage 0.5799 4.722
1 56 (41.5) 16 (44.4) 6 (42.9)
2 18 (13.3) 4 (11.1) 2 (14.3)
3 51 (37.8) 16 (44.4) 4 (28.6)
4 10 (7.4) 0 (0.0) 2 (14.3)

#One way-ANOVA

Survival analysis

Survival analysis revealed that 97.3, 78, and
63.2% of the patients were alive after 1, 3, and 5
years, respectively (Figure 1a). Statistically signif-
icant association was found between survival and
age (log-rank 12.455, p=0.006), tumor size (log-
rank, 26425, p=0.000), grade (log-rank 13.249,
p=0.000), and stage (log-rank 43.235, p=0.000)
(Figure 1, b-e).

Regarding the association between age and
OS, the highest 5-year OS rate was observed in the
group of patients younger than 50 years (80.3%).
Patients aged 51-60 had 1-, 2- and 5-year OS of
95.2, 85.4 and 77.5%, respectively; patients aged
between 61-70 years had 1-, 2- and 5-year OS of
97.5, 69.2 and 56.3%, respectively; and those older
than 70 years had 1-, 3- and 5-year OS of 96.8, 71
and 57.3%, respectively (Figure 1 b). The rates of
OS after 1, 3 and 5 years for patients with RCC
size <4 cm were 100, 85.4 and 829%, respectively;
patients with tumor size 4.1-7 cm had survival
rates of 98.8, 86.9 and 69.9% after 1, 3 and 5 years.
After 5 years of follow-up, 56.6% and 22.6% of pa-
tients with RCC size 7.1-10 cm and >10 cm, respec-
tively, were still alive (Figure 1c). Patients with
low-grade tumors had longer OS than patients
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with high grade RCC. After 5 years, OS among
patients with low-grade tumors was 70%. In the
high-grade tumor group, the OS rate was 95.5,
64.6, and 51% after 1, 3 and 5 years, respectively
(Figure 1d). Patients with low-stage tumors (stage
1 and 2) had OS rates of 79.1% and 80.9%, respec-
tively, while 42.4% and 33.3% of patients with
stage 3 and 4 were alive after a 5-year follow-up
(Figure le). With regard to histological subtypes,
the highest OS rate was observed in patients with
chRCC (100% after 1 year and 76.2% after 3 and 5
years). Patients with the pRCC had the lowest OS
rate, which was 53.5% by the end of the follow-up
period, while the OS rates of ccRCC patients were
96.3, 78.1 and 66.3% after 1, 3, and 5 years, re-
spectively (Figure 1f). In our group of patients, we
found no significant association between histolog-
ical subtype and OS rate (log-rank 2.088, p=0.352).

No statistically significant difference in OS
was also noted with regard to gender (log-rank
0.855, p=0.355).

Univariate analysis (Table 3) showed that
size (p=0.000), grade (p=0.001) and tumor stage
(p=0.000) were significantly associated with OS.
The grade (p=0.014) and stage (p=0.000) remained
significant independent predictors of OS in multi-
variate analysis.
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Figure 1. Kaplan-Meier curves for overall survival in 185 patients with renal cell carcinoma. (A) total survival; survival
according to: (B) age, (C) tumor size, (D) Fuhrman grade, (E) stage, (F) histologic subtype.
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Table 3. Univariate and multivariate analysis of factors affecting overall survival in patients with renal cell carcinoma

Variables Coefficient b HR 95% CI p value
Univariate analysis
Age (years) 0.016
<50 1.0 -
51-60 1.0 2.7 0.7-103 0.142
61-70 1.7 5.2 1.6-17.3 0.006
>70 1.8 6.0 1.7-215 0.006
Gender
Male 1.0 -
Female 0.2 13 0.7-22 0.353
Size (cm) 0.000
<4 1.0 -
4.1-7 0.1 1.2 0.5-29 0.750
7.1-10 1.0 2.8 12-71 0.024
>10 1.6 5.0 21-121 0.000
Grade
Low 1.0 -
High 1.0 2.6 15-4.6 0.001
Stage 0.000
1 1.0 -
2 0.3 13 03-51 0.682
3 1.9 6.9 3.1-156 0.000
4 2.4 10.7 3.9-29.6 0.000
Histology 0.362
Clear cell 1.0 -
Papillary 0.4 15 0.8-238 0.170
Chromophobe -0.1 0.9 03-29 0.861
Multivariate analysis
Grade
Low 1.0 -
High 0.7 21 12-37 0.014
Stage 0.000
1 1.0 -
2 0.3 13 0.3-57 0.727
3 1.8 6.1 21-17.6 0.001
4 2.5 12.2 3.5-41.8 0.000
Discussion In this study it was not possible to retrospec-

The incidence of RCC has risen over the past
decades, largely due to the utilization of ultra-
sonography, MRI, and CT scans. Prognostic factors
for non-metastatic RCC include clinical, histologi-
cal and molecular features, from which TNM stage
and nuclear grade are among the most recognized
ones [9]. Efforts are still carried out to find prog-
nostic parameters for stratifying RCC patients into
risk groups.
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tively collect disease-specific deaths and, there-
fore, we used all-cause mortality as an endpoint.
The 5-year OS in our study was ~63%, and it was
within the range of current data [1]. In univariate
analysis, tumor size, grade and pathological stage
were independent predictors of OS. Notably, histo-
logical subtype of the primary tumor failed to be
an independent predictor of OS. Age and gender
were also not associated with OS in this cohort
of patients. The tumor grade and stage remained
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significantly associated with OS after multivari-
ate analysis. These findings are in accordance with
previous data since most authors agree that grade
and tumor stage are the strongest independent
prognostic factors for RCC [10]. Although there
have been numerous grading systems for RCC,
the Fuhrman system is most commonly applied.
Furthermore, some studies indicated that the
Fuhrman system has prognostic significance only
when the data are grouped [11,12]. In our study,
the RCC tumors were also grouped by low versus
high grade. When we analyzed the data using
grades separately (data not shown) we did not ob-
tain statistical significance in survival prognosis.
As indicated by Samaratunga et al. [12] these re-
sults are somewhat similar to Fuhrman'’s original
report where grade 2 and 3 tumors were found to
have similar survival with combined grades 2 and
3 tumors, differing significantly in outcome from
grade 1 and grade 4 tumors.

Current literature shows that patients with
stage 1 RCC have a 5-year disease-specific survival
rate of 80-95%, and those with stage 2 of 75-95%.
For patients with stage 3 RCC, a 5-year disease-
specific survival is around 60% [13,14]. During the
cytokine era, (1980s to 20006), patients with stage
4 RCC had a 5-year disease specific survival of less
than 10%, with a median OS 16-20 months [14,15].
The development of targeted agents that largely
replaced immunotherapy, has improved median OS
of patients with stage 4 RCC in excess of two years
[16]. Compared to those studies, our findings are
similar for patients with stage land 2, as they had
79% and 81% 5-year OS, respectively. However,
patients with stage 3 had an OS of 42% and those
with stage 4 the disease had an OS rate of 33%.

Tumor size is an important determinant of
the UICC/AJCC (International Union Against Can-
cer/American Joint Commission on Cancer) TNM
pathologic stage that correlates with perinephric
fat extension, renal sinus invasion, metastatic po-
tential and RCC prognosis [12]. Concerning tumor
size, in our analysis the tumors with worse prog-
nosis were larger than 4 cm. The risk of death for
patients with tumor size of 4.1-7 cm, 7.1-10 cm,
and >10 cm was 1.2, 2.8, and 5.0-fold higher, re-
spectively. Although tumor size was a prognos-
tic marker affecting the survival, this parameter
has not proved to be an independent parameter in
multivariate analysis. It is likely that relatively
small number of analyzed cases may have un-
derestimated the prognostic effect of tumor size
although other biological reasons cannot be ex-

cluded. Studies have shown that in patients with
ccRCC, each 1 cm increase in tumor size enhanced
the risk of high grade (3-4) tumors in comparison
to low grade (1-2) tumors [17] by 25%.

In this study, the 5-year OS rates for patients
with clear cell, papillary, and chromophobe RCC
were 66.3, 53.5, and 76.2%, respectively. Nonethe-
less, histological subtype was not a significant
predictor of survival, in both univariate and multi-
variate analysis. According to some authors pRCC
is associated with significantly better outcome
compared to ccRCC [18], but there are studies that
have not determined the significant survival dif-
ferences between pRCC and ccRCC [19]. The lower
OS of pRCC than ccRCC in our study may partly be
attributed to the fact that almost all patients were
diagnosed with pRCC type 2. Compared with type
1, type 2 pRCC is considered more aggressive, and
has a poor prognosis. In a study of Pignot et al.
[20], the 5-year disease-specific survival rate was
92% for type 1 and 44% for type 2 pRCC. Regard-
ing chRCC, most studies reported that patients
with this subtype have a significantly increased
5-year disease-specific survival when compared
to patients with ccRCC [21-23]. In other studies
the disease-specific survival estimates varied and
RCC histological subtype was not shown to be sta-
tistically significant in a multivariate analysis of
risk [24, 25]. In a series of 4603 patients, Patard et
al. [26] found that RCC subtypes had prognostic
significance in a univariate setting; however, in
multivariate analysis, the TNM stage and grade
were independent prognostic factors.

In conclusion, the results of the current study
identified grade and stage as independent predic-
tors of OS in RCC patients. The prognostic signifi-
cance of tumor size and tumor subtype were not
confirmed in this cohort of patients. This report
represents the original contribution to RCC re-
search from Serbian Health Institutions related to
clinicopathological parameters and their correla-
tion with OS.

Acknowledgements

This work was financially supported by the
Ministry of Education, Science and Technological
Development of the Republic of Serbia (Grant III
41027).

Conflict of interests

The authors declare no conflict of interests.

JBUON 2017; 22(6): 1439



1440

Characteristics and survival in renal cell carcinoma

References

10.

11.

12.

13.

14.

15.

Znaor A, Lortet-Tieulent ], Laversanne M, Jemal
A, Bray F. International variations and trends in re-
nal cell carcinoma incidence and mortality. Eur Urol
2015;67:519-30.

Ljungberg B, Bensalah K, Canfield S et al. EAU guide-
lines on renal cell carcinoma: 2014 update. Eur Urol
2015;67:913-24.

Institute of Public Health of Serbia. http://www.batut.
org.rs/index.php?content=185.

Cairns P. Renal cell carcinoma. Cancer Biomark
2011;9:461-753.

Cancer Genome Atlas Research Network. Comprehen-
sive molecular characterization of clear cell renal cell
carcinoma. Nature 2013;499:43-9.

Eble JN, Togashi K, Pisani P. Renal cell carcinoma. In:
Eble JN, Sauter G, Epstein JI, Sesterhenn IA (Eds): Pa-
thology and genetics of tumours of the urinary system
and male genital organs. IARC Press, Lyon, 2004, pp
12-87.

Znaor A, Lortet-Tieulent J, Laversanne M, Jemal A, Bray
F. Reply from Authors re: Mehrad Adibi, Jose A. Karam,
Christopher G. Wood. Reporting Geographic and Tem-
poral Trends in Renal Cell Carcinoma: Why Is This Im-
portant? Eur Urol 2015;67:531-2: Tackling Inequalities
in Renal Cell Carcinoma. Eur Urol 2015;67:532-3.

Fuhrman SA, Lasky LC, Limas C. Prognostic signifi-
cance of morphologic parameters in renal cell carci-
noma. Am J Surg Pathol 1982;6:655-64.

Eronat O, Onursever A, Suren D, Yildirim M, Kandemir
O, Ali Kahya H. VEGF receptor subtypes may serve
as novel prognostic factors and putative indicators for
anti VEGF receptor treatment response in renal cell
carcinoma cases. JBUON 2016;21:1250-8.

Volpe A, Patard JJ. Prognostic factors in renal cell car-
cinoma. World J Urol 2010;28:319-27.

Qayyum T, McArdle P, Orange C et al. Reclassification
of the Fuhrman grading system in renal cell carcino-
ma-does it make a difference? Springerplus 2013;2:378.
Samaratunga H, Gianduzzo T, Delahunt B. The ISUP
system of staging, grading and classification of renal
cell neoplasia. ] Kidney Cancer VHL 2014;1:26-39.
Elmore JM, Kadesky KT, Koeneman KS, Sagalowsky Al
Reassessment of the 1997 TNM classification system
for renal cell carcinoma. Cancer 2003;98:2329-34.

Jonasch E, Gao J, Rathmell WK. Renal cell carcinoma.
BM]J 2014;349:g4797.

Mekhail TM, Abou-Jawde RM, BouMerhi G et al. Vali-
dation and extension of the Memorial Sloan-Kettering

JBUON 2017; 22(6): 1440

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

206.

prognostic factors model for survival in patients with
previously untreated metastatic renal cell carcinoma.
J Clin Oncol 2005;23:832-41.

Lee JL, Park I, Park K et al. Efficacy and safety of vascu-
lar endothelial growth factor receptor tyrosine kinase
inhibitors in patients with metastatic renal cell carci-
noma and poor risk features. ] Cancer Res Clin Oncol
2012;138:687-93.

Thompson RH, Kurta JM, Kaag M et al. Tumor size is
associated with malignant potential in renal cell car-
cinoma cases. ] Urol 2009;181:2033-6.

Cheville JC, Lohse CM, Zincke H, Weaver AL, Blute
ML. Comparisons of outcome and prognostic features
among histologic subtypes of renal cell carcinoma. Am
J Surg Pathol 2003;27:612-24.

Moch H, Gasser T, Amin MB, Torhorst J, Sauter G,
Mihatsch M]J. Prognostic utility of the recently rec-
ommended histologic classification and revised
TNM staging system of renal cell carcinoma. Cancer
2000;89:604-14.

Pignot G, Elie C, Conquy S et al. Survival analysis of
130 patients with papillary renal cell carcinoma: prog-
nostic utility of type 1 and type 2 subclassification.
Urology 2007;69:230-5.

Capitanio U, Cloutier V, Zini L et al. A critical assess-
ment of the prognostic value of clear cell, papillary
and chromophobe histological subtypes in renal
cell carcinoma: a population-based study. BJU Int
2009;103:1496-1500.

Teloken PE, Thompson RH, Tickoo SK et al. Prognos-
tic impact of histological subtype on surgically treat-
ed localized renal cell carcinoma. J Urol 2009;182:
2132-6.

Leibovich BC, Lohse CM, Crispen PL et al. Histological
subtype is an independent predictor of outcome for
patients with renal cell carcinoma. ] Urol 2010;183:
1309-16.

Gudbjartsson T, Hardarson S, Petursdottir V, Thorodds-
en A, Magnusson J, Einarsson GV. Histological subtyp-
ing and nuclear grading of renal cell carcinoma and
their implications for survival: a retrospective nation-
wide study of 629 patients. Eur Urol 2005;48:593-600.

Lee WK, Byun SS, Kim HH et al. Characteristics and
prognosis of chromophobe non-metastatic renal cell
carcinoma: A multicenter study. Int ] Urol 2010;17:898-
904.

Patard JJ, Leray E, Rioux-Leclercq N et al. Prognostic
value of histologic subtypes in renal cell carcinoma: a
multicenter experience. J Clin Oncol 2005;23:2763-71.



