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ABSTRACT 

Aim To determine an influence of dependent predictors (clinical 
presentation, stage, pH type) on survival of patients suffering from 
renal carcinoma.

Methods The research included 158 patients who had been treated 
for carcinoma of renal parenchyma in the period between 1 Janu-
ary 1998 and 31 December 2011. A disease stage was determined 
according to the guidelines of the American Joint Committee on 
Cancer (AJCC). Prognostic factors were tested by the Cox regre-
ssion analysis, and dependent prognostic factors were determined 
based on significance.

Results Patient survival was significantly different in relation to 
the clinical presentation of the disease (p<0.0001). Length of pati-
ent survival significantly differs with regard to the clinical stage of 
the disease (p<0.0001). The length of patient survival significantly 
differs depending on a pathohistological type of cancer (p=0.0027) 
and after five years it was much longer for patients with the con-
ventional cancer type as compared with the chromophobe type, 
80.3% vs. 61.5%, respectively. The total survival rate of patients 
with  renal parenchymal cancer is 81.2% after one year, 77.6% 
after 5 years and 70.4% after 10 years. 

Conclusion The manner of detection, clinical stage and pathohi-
stological type of the disease did not meet requirements for inde-
pendent predictors. Success of the therapeutic treatment depends 
on the manner of the renal cell carcinoma presentation, pathohisto-
logical type and tumor stage. 
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INTRODuCTION

Renal parenchymal cancer makes 2-3% of all 
malignant tumors in adults. Ninety percent of 
renal malignant tumors occur as renal cell car-
cinoma (RCC), which is most prevalent in the 
population aged 60 to 70 but it may occur in any 
other age (1). 

For its prevalence RCC is ranked the fourteen-
th among malignant tumors worldwide, with 
approximately 200,000 new cases diagnosed 
according to the data from 2002 (2). The highest 
incidence is noted in Europe, North America and 
Australia, while it is the lowest in India, Japan, 
Africa and China. According to a study by Far-
ley et al from 2008, RCC is ranked as the ninth 
according to its prevalence with 66,000 newly 
diagnosed cases a year and 39.000 death cases 
annually. The highest incidence has been found 
in the Chech Republic, Estonia, Lithuania and 
Island, and the lowest in Romania, Portugal and 
Switzerland (2,3).
The tumor most frequently occurs in males 
(male/female ratio is 3:2), while in children 
it occurs equally in both genders. It has been 
noted that the incidence of tumors diagnosed 
incidentally is higher in elderly persons and 
among women (6-8). Every year approximately 
102,000 patients die, and the highest mortality 
rate has been noted in North America, Australia 
and Europe, while the lowest rate has been fo-
und in Asia and Africa (9).
There were no available data on epidemiology of 
kidney cancer in our country or region. In this 
paper we aimed to assess the epidemiology and 
the burden of the kidney cancer in our setting, 
so further decisions on the drug policy used for 
treatment of this disease could be made based on 
objective parameters.

PATIENTS AND METhODS

This retrospective study included 202 patients, 
who had been treated for renal parenchymal 
cancer in the period between 01.01.1998. and 
31.12.2011. The study included patients with 
renal parenchymal cancer confirmed by patho-
histological diagnosis, who had been reporting 
regularly for control examinations. The study 
excluded patients who had died of a disease un-
related to cancer, patients who had been treated 

with immunotherapy or chemotherapy, and pati-
ents without adequate documentation. A total of 
44 patients were excluded from the study, there-
fore, 158 patients were analyzed.
This research was approved by the Acting Direc-
tor of the Zenica Cantonal Hospital.
The following laboratory parameters found in 
medical records were analyzed: values of hemo-
globin and sedimentation rate, general condition 
of patients at admission and pathohistological 
findings. The control examination included gene-
ral condition of the patients, control chest x-ray, 
ultrasound examination of abdomen and retrope-
ritoneum and CT scan in order to find or exclude 
the existence of the disease.
The disease stage was determined based on the 
guidelines of the American Joint Committee on 
Cancer (AJCC) (10). AJCC (TNM) staging sy-
stem is a standardized way used to describe the 
staging of the cancer, and describes three impor-
tant pieces of information: T indicates the size 
of primary tumor and whether it has grown into 
nearby areas, N describes the extent of spread to 
regional lymph nodes. M indicates whether the 
cancer has spread (metastasized) to other organs 
of the body. Numbers or letters appear after T, N, 
and M to provide more details about each of these 
factors. The numbers 0 through 4 indicate increa-
sing severity. The letter X means “cannot be asse-
ssed because the information is not available”. All 
the patients had undergone a standard chest x-ray 
in PA projection in order to discover potential me-
tastases, while other tests had been performed for 
standard pre-operative preparations. 
All the patients included in the research were di-
vided according to the cancer type and nuclear 
grade. The most common form of renal cell car-
cinoma is clear cell renal carcinoma. About 70 
% of people with renal cell carcinoma have this 
kind of cancer. When seen under a microscope, 
the cells that make clear cell RCC look very pale 
or clear. Papillary renal cell carcinoma is the se-
cond most common subtype - about 10% of cases 
have this type of cancer. These cancers form little 
finger-like projections (called papillae) in some, 
if not most of the tumor. These cancers are some-
times named chromophilic because the cells take 
in certain dyes and look pink under the microsco-
pe. Chromophobe renal cell carcinoma subtype 
accounts for about 5% of RCCs. The cells of the-
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se cancers are also pale, like the clear cells, but 
are much larger and have certain other features 
that can be recognized.
The recommended histologic grading scheme for 
RCC is the Fuhrman system (1982), which is an 
assessment based on the microscopic morpholo-
gy of a neoplasm with haematoxylin and eosin. 
The system categorizes renal cell carcinoma with 
grades 1,2,3,4 based on nuclear characteristics: 
size and irregularity of appearance. 
One of the commonly used performance status 
scales is developed by  Eastern Cooperative On-
cology Group (ECOG). It runs from zero to five, 
with zero denoting perfect health and five dea-
th. Its main advantage over the other scales lies 
in its simpicity. All pathohistological tests were 
performed using standard methods applied in 
pathohistology, i.e. conventional processing with 
immunohistochemical methods and  detection of 
tumor markers in a sample of a removed kidney. 
The total number of patients included in the study 
was 158 with the average age 57.5±11.1, of whom 
90 (56.9 %) were males and 69 (43.1 %) were fe-
males. In 80 (50.6%) cases the tumor was found 
on the right side, and in 78 (49.4 %) cases on the 
left side. Laparotomy was selected as a surgical 
procedure in 90 (56.9 %), while lumbotomy was 
selected for 68 (43.0 %) patients. Incidental symp-
tomatology was found in 80 (50.6%), local symp-
toms were displayed by the disease in 65 (41.1%) 
patients, while in the remaining 13 (8.3%) patients 
the disease caused systemic symptoms. 
During the monitoring of results of the disease T 
stage, most patients were detected in T1 stage, 99 
(62.7%), T2 stage was found in 45 (28.5%), T3 in 
11 (6.9%) and T4 in 3 (1.9%) patients. 
Enlarged lymph nodes were not found in 149 
(94.3%) patients (N0), while nine (5.7%) were 
diagnosed with enlarged lymph nodes (N1). Me-
tastatic disease was found in five (3.2%) patients 
(M1), while in 153 (96.8%) no metastases were 
detected (M0). 
Of 158 patients included in the research, clinical 
stage I was established in 96 (60.7%) patients, cli-
nical stage II in 38 (24.1%), clinical stage III in 16 
(10.1%) patients and eight (5.1%) patients had the 
clinical stage IV. Pathohistological analysis of sam-
ples after nephrectomy showed clear cell carcinoma 
as the most common type, in 137 (86.7%) patients.

During the data processing descriptive and compa-
rative statistics were used. General and demograp-
hic data were shown, including the distribution of 
patients according to the AJCC TNM staging sy-
stem and AJCC classification, nuclear grade and 
ECOG. A possible survival rate of the patients 
was determined according to the disease stage 
and general condition. Prognostic factors were te-
sted by Cox regression analysis, and independent 
predictors were identified based on significance. 
Multivariate Cox regression factors were used to 
create prognostic nomograms. Internal validation 
was done on 200 bootstrap resampling. Predictive 
accuracy is determined with ROC curve, which 
is obtained from the area under the curve (AUC). 
Statistical significance is tested at the level p<0.05. 
Based on analyzed data a nomogram was created 
for the prediction of outcome, and comparison with 
the model of logistic regression was performed. 

RESuLTS 

In terms of clinical presentation of the disease 
(p=0.011) survival rate of the patients differed si-
gnificantly. In patients whose disease was detec-
ted incidentally, the survival rate at 93.8% after 
5 years was found.  The lowest 5-year survival 
rate was found, as expected, in patients with the 
disease spread systematically (72.2 %) (Table 1). 

No  (%) of patients survived
1-year 5-year 10-year

Incidentally 79 (98.7 ) 75 (93.8) 67 (83.9)
Locally 62 (95.4) 56(85.6) 51 (78.5)
Systemic 12 (91.7) 9 (72.2) 6 (48.1)

Table 1. Length of one-, five- and ten-year patient survival in 
relation to the manner of detection

The length of patient survival was significantly 
different in relation to the clinical stage of the 
disease (log rank p< 0.0001). In the group of pa-
tients with the stage I disease survival rate was 
97.5% after five years, in the group with the stage 
II disease one-year survival was 100%, five-year 
90.9% and ten-year survival was 78.5%. The gro-
up of patients with the stage III disease had one-
year, five-year and ten-year survival of 87.5%, 
73.1% and 54.8%, respectively, whereas the 
lowest survival rate was noted in patients with 
the stage IV disease and it was 87.5% after one 
year, 30.0% after 2 years and 0% after 6.1 years. 
The length of patient survival did not significantly 
differ in relation to the pathohistological type of 
carcinoma (p=0.154) The group of patients with 
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the confirmed clear cell type of cancer had the 
survival rate of 97.1% after the first year, 87.7% 
after the fifth year and 77.5% after the tenth year. 
In the group of patients with the chromophobe 
type of cancer one-year survival was 100.0%, fi-
ve-year and ten-year survival was 66.7%.  
The total length of survival established for pati-
ents with renal parenchymal cancer was 97.5% 
after one year, 89.5% after five 5 years and 80.6% 
after 10 years.
Multivariate analysis established that the way of 
detection, clinical stage of the disease and patho-
histological type of the disease did not meet the 
requirements for independent predictors. 
Accuracy for favorable real outcome was higher 
(Table 2) then for the unfavorable predicted out-
come (97.8% vs. 50%), and the overall prediction 
accuracy was 91.8%, which represents a good re-
sult for a practicing clinician to rely on.
On the basis of obtained predictors from multivaria-
te analysis, two types of algorithms of visual predic-
tion have been tested - Naive Beyes (NV) algorithm 
and logistic regression (LR) algorithm. Sensitivity 
in the NV model was 96.4%, specificity 45%, and 
the area under the curve (AUC) 0.861, with diagno-
stic accuracy of 89.9%. Sensitivity in the LR mo-
del was the same as in the previous model, 96.4%, 
whereas the specificity was slightly lower, 35%, 
and expectedly lower AUC which was 0.8411, with 
diagnostic accuracy of 88.6% (Table 3).

in 90 patients, while 68 patients underwent lum-
botomy, because laparascopy is not developed 
due to very limited resources.
In 50.6% patients from this study the disease was 
found incidentally, in 41.1% patients the disease 
caused local symptoms, whereas in 8.3% patients 
the disease caused systemic symptoms. Clinical 
presentation of the disease is often mentioned 
as one of the predictors in the prediction models 
(13-17). In most studies a high percentage of the 
incidentally detected disease was found, particu-
larly as a result of the ultrasound diagnostics, i.e. 
CT and MRI detection in patients with diseases 
of abdomen and thorax (14,16).
In our research most patients had the disease 
localized on a kidney (T1 and T2, 63 and 29%, 
respectively), comparing to the study by Santana-
Rios et al., with only 28% patients in the stage T1 
(17). The above mentioned study had discovered 
more patients in late stages of disease (50% in 
T3 and T4). The reason for this may be in the 
assumption that the disease was diagnosed in pa-
tients much earlier as a result of availability and 
popularity of the ultrasound diagnostics.
In 6% of the patients from this study lymph nodes 
enlargement was diagnosed (N1), and metastatic 
disease was found in 3.2% patients (M1), which 
is lower than in the study by Gudmundsson et al. 
in which spreading to lymph nodes and/or dis-
tant metastases were described in 15% of patients 
(18). Although the spread to lymph nodes in the 
significantly low percentage may be explained 
by earlier detection of the disease, it can also be 
concluded that the disease in our region is less 
aggressive, which can neither be claimed nor de-
nied without a much more sophisticated research.
Of 158 examined patients, 60.7% were with the 
clinical stage I, 24.1% with the clinical stage II, 
10.1% patients had the clinical stage III and 5.1% 
patients had the clinical stage IV. Similar results are 
shown by Santana et al., although the percentage 
of patients in the stage III was slightly higher (17).
As in most studies the clear cell type was predo-
minant in this study too, although our research 
found a slightly lower percentage of patients with 
the papillary and chromophobe type of the dise-
ase (19). The aforementioned fact may be under-
stood in light of the difference in the geographic 
distribution of cancer.

Predicted outcome Accuracy
Favorable Unfavorable

Real outcome
Favorable 135 3 97.8%

Unfavorable 10 10 50.0%
Percentage of pre-
diction accuracy 91.8%

Table 2. Results of logistic regression for the prediction of 
outcome

Method Diagnostic 
accuracy Sensitivity Specificity AUC

Naıve Beyes 0.8988 0.9640 0.4500 0.8610
Logistic regression 0.8861 0.9640 0.3500 0.8411

Table 3. Comparative results of two types of nomograms

DISCuSSION

The average age of patients included in study was 
57.5±11.1 years, which is lower than in a study 
by Merkhail et al., 54±10.7 years (9). While most 
recent studies have described laparoscopy as the 
surgical procedure, particularly in patients with 
T1 and T2 stages of the disease (12), in our settin-
gs laparotomy was the surgical procedure applied 
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Analyzing the relationship between the clinical pre-
sentation of the disease and the length of patient sur-
vival, we have come to the conclusion that the len-
gth of patient survival significantly differs in relation 
to the clinical presentation, e.g. the highest survival 
rates were found in patients whose disease was dis-
covered accidentally and the ones that had no syste-
mic symptoms. Similar results were obtained by Pa-
tard et al., who stated that there was an extraordinary 
correlation of the clinical presentation with survival 
(20). The aforementioned study, which included 5 
centers and over 2,400 patients, has proven that the 
clinical presentation both in univariate and multiva-
riate models is an exceptionally potent predictor of 
outcome in the long-term follow-up (20).
Only two studies stated the anesthesiological 
scoring system (ASA) as a predictor, i.e. an in-
dicator of comorbidity, however, only one study 
managed to prove it (21,22).
When determining the survival rate and clinical 
stage of the disease, we concluded that the length 
of patient survival was significantly different in re-
lation to the clinical stage of the disease. The lowest 
survival rate was noted in patients with the stage IV 
disease, as expected. Clinical stage of the disease 
has been one of the most common predictors used 
in the clinical practice for many years. Numerous 
studies have proved this claim. Two most promi-
nent studies, which included over 20,000 patients 
from over 14 European countries, have proven an 
exceptionally significant correlation between the 
clinical stage of the disease and the length of sur-
vival (23,24). In such a research sample, which is 
very small in relation to the aforementioned studi-
es, it has been proven with great probability that the 
clinical stage of the disease is a potent predictor in 
the univariate model. As for the patients with the 
localized disease (stages 1 and 2) it cannot be cla-
imed with certainty that the cause of death during 
the follow-up period was cancer or something else, 
although the obtained results in our research are 
fully comparative with the aforementioned studies. 
We have also found that the length of patient sur-
vival is not significantly different in relation to 
the pathohistological type of cancer. All the pati-
ents with the papillary type survived for 10 years. 
Empirically, papillary type of cancer is the most 
favorable option for the patient. Recent studies 
have proven that such a claim is not correct. Only 
after the stratification of papillary cancer was it 
noted that the patients with a lower stage and 
nuclear grade had significantly longer survival 

as compared to the patients with clear cell type, 
while the patients with a higher nuclear grade had 
shorter survival in relation to the equivalent gro-
up of patients with clear cell cancer (25,26).
Similar results can be found in most recent stu-
dies, although there are slight differences, which 
are not significant.
The multivariate analysis has shown that the ma-
nner of detection, clinical stage of the disease and 
pathohistological type of the disease do not meet 
requirements for independent predictors. 
It is interesting to note that different authors from 
different regions mention different predictors. Even 
external validations sometimes fail to confirm di-
agnostic accuracy of the model, which does not 
necessarily need to be correct. A recent study by 
Gonter et al., has recommended two most common 
prediction models - Katana nomogram and Kara-
kiewicz nomogram (27). Klate et al. recommend 
the development of one’s own model, which is also 
supported by the fact that in two cited models dif-
ferent predictors were used (28). The fact that some 
expected predictors should be in the model can be 
explained with a relatively small sample, as most 
nomograms were created and tested on a much bi-
gger sample. After multivariate analysis, the exact 
prediction of treatment outcome was determined 
for 91.8% of patients. In patients who survived 10 
years from the time of surgery, the prediction accu-
racy was 97.8%, and in patients who did not, the 
prediction was accurate in 50%. Studies showing 
prognostic models are contradictory – some emp-
hasize the manner of detection (29-31), others refer 
to general condition of patients (32), while there is 
an increasing number of nomograms which inclu-
de the tumor size, pathohistological type, nuclear 
grade and clinical stage (29, 33, 34).
Two types of algorithms of visual prediction have 
been tested - Naive Beyes (NV) algorithm and 
logistic regression (LR) algorithm. The develo-
pment and application of nomogram is the most 
modern and potent prognostic model for the pre-
diction of the RCC specific mortality in the period 
1 to 10 years after nephrectomy (35). Diagnostic 
accuracy of both models is very good, however, 
an external validation of the models on a larger 
sample is needed for an objective assessment to 
achieve corrected diagnostic accuracy (30).
The length of patient survival is significantly dif-
ferent in relation to the clinical presentation of the 
disease. The length of patient survival significantly 
differs in relation to the pathohistological type of 
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cancer. The multivariate analysis established that the 
manner of detection, clinical stage and pathohistolo-
gical type of the disease do not meet requirements for 
the independent predictors. Both nomograms, Naive-
Bayes and logistic regression, show good diagnostic 
accuracy, however, due to better specificity the first 
one is recommended. The manner of RCC detecti-
on, pathohistological type and tumor stage affect the 
success of the therapeutic treatment. The renal cell 
carcinoma is very often discovered accidentally due 

to availability and popularity of ultrasound diagno-
stics. However, the majority of carcinoma cases 
appear to be low in progression, resulting in very 
high survival rates. 
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SAŽETAK
Cilj  Odrediti utjecaj ovisnih prediktora (klinička prezentacija, klinički stadij, pH tip) na preživljavanje 
kod oboljelih od karcinoma bubrega.
Metode  Istraživanjem je obuhvaćeno 158 bolesnika koji su liječeni zbog karcinoma bubrežnog paren-
hima, u periodu od 01. januara 1998. do 31. decembra 2011. godine. Stadij bolesti određen je na osnovu 
smjernica Američkog komiteta za karcinom (AJCC). Prognostički faktori su testirani Coxovom regresi-
onom analizom, te su na osnovu značajnosti određeni ovisni prediktori.
Rezultati  Preživljavanje bolesnika značajno se razlikuje u odnosu na kliničku prezentaciju bolesti 
(p<0.0001). Dužina preživljavanja bolesnika se značajno razlikuje u odnosu na klinički stadij bolesti 
(p<0.0001). Dužina preživljavanja bolesnika se značajno razlikovala u odnosu na patohistološki tip kar-
cinoma (p=0.0027) i značajno je bila duža za bolesnike s konvencionalnim tipom karcinoma u odno-
su na hromofobni (80,3% vs. 61,5% nakon 5 godina). Ukupno preživljavanje bolesnika s karcinomom 
bubrežnog parenhima je 81,2% nakon jedne godine, 77,6% nakon 5 godina i 70,4% nakon 10 godina.
Zaključak  Način detekcije, klinički stadij i patohistološki tip bolesti, ne ispunjavaju uvjete za neovisne 
prediktore. Način prezentacije karcinoma bubrežnog parenhima, patohistološki tip i stadij tumora, utječu 
na uspješnost terapijskog tretmana.
Ključne riječi: karcinom bubrega, preživljavanje, nomogram.


