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ABSTRACT:
Objective: The aim of this study was to investigate
the prognostic significance for survival of certain clinical
and pathological factors in patients with advanced or metastatic renal cell carcinoma (mRCC) treated with chemotherapy.
Methods: From 1990 to 2009 sixty seven consecutive patients with mRCC, treated in UMHAT- Dr. G.
Stranski, Department of Medical Oncology entered the
study. Parameters including some patients characteristics,
hematological and pathological parameters, were evaluated
for their role as predictors of overall survival. The therapeutic regimens included Interferon- alpha or
Medroxyprogesterone acetat. Survival analysis was evaluated by Kaplan- Meier test. The influence of pretreatment
characteristics as prognostic factor for survival was analyzed
using multivariate stepwise Cox regression analyses.
Results: Variables significantly associated with overall survival univariate analysis were performance status> 1,
thrombocytosis, anemia and number of metastatic sites > 1.
In multivariate analysis as independent poor prognostic factors were identified poor performance status and multiple
sites of metastasis.
Conclusion: These results indicated that performance
status, presence of elevated platelet counts or anemia as well
as well as multiple site of metastasis could be useful prognostic factors in patients with mRCC.
Key words: Prognostic factors, Metastatic renal cell
carcinoma, Survival
INTRODUCTION
In the United States, renal cell carcinoma (RCC) accounts for 2%- 3% of the cancer incidence and 2% of the
cancer mortality. There were 65150 new cases of kidney and
renal pelvis cancers and 13680 cancer- related deaths in the
United States (1). Due to the rareness of warning signs, 2530% of the patients presents with metastatic disease at the
time of diagnosis. Approximately 50% of patients treated
with nephrectomy develop metastases subsequent to surgery
(2). The majority of these patients need systemic therapy.
Despite recent therapeutic advances, responses rates with
biologic and immunologic therapies are low at 15- 25% with
median survival under two years and five year survival rate
of less than 10% (3).
The natural history of mRCC is quite variables, and
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therefore an important consideration in the evaluation and
development of new treatment strategies is the role of factors that are predictive of outcome. Use of known prognostic
factors can help direct therapies to patients groups most
likely to benefit from them and can help identify patients
for which watchful waiting is a suitable alternative, thus potentially preserving alternatives for later use.
Several patient- or tumor- related parameters have
been identified as prognostic factors in patients with mRCC.
Among these are absence or presence of nephrectomy, baseline hemoglobin (Hb), baseline lactate dehydrogenase, alkaline phosphatase (AP), location and number of metastasis, Karnofsky performance status (4). A model derived
from Memorial Sloan- Kettering Cancer Center (MSKCC)
was based on a study of 670 patients treated during clinical trials between 1975 and 1996 (5). Five variables were
selected by univariate and multivariate analysis as prognostic, and were used as risk factors for short survival: low
Karnofsky performance status (< 80%), high lactate dehydrogenase (> 1,5 X upper limit of normal), low serum Hb
(less than the lower limit of normal), high corrected serum
calcium (>2,62 mmol/L), and absence of prior nephrectomy.
Currently, the choice of the most appropriate algorithm for
treatment of patients with mRCC is an unresolved question (6).
The aim of this study was to investigate the prognostic significance for survival of certain clinical and pathological factors in patients with mRCC treated with chemotherapy.
PATIENTS AND METHODS
A retrospective study was conducted to investigate
the possible prognostic factors of RCC. We reviewed the
medical records of patients with RCC treated for metastatic
disease in UMHAT- Dr. G. Stranski, Department of Medical Oncology, during the period 1990- 2010. Patients had
histologically confirmed RCC and were treated surgically
with nephrectomy when possible and had clinical or biopsy
evidence of metastatic disease with at least one measurable
lesion. Assessment of extend of disease consisted of chest
radiography, abdomen ultrasound and, if necessary, computer tomography of the thorax and bone scans was performed.
Treatment schedule consisted of interferon- alpha 3 mln UI
s.c. three times per week or medroxyprogesterone acetate
500 mg per os once daily until progression of disease or
inappropriate toxicity.
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Recorded clinical features included age, gender,
World health organization (WHO) performance status, Hb
level, leukocyte count, platelet count, AP, serum calcium.
Fifty- four years and younger at diagnosis was defined as
young patients. Anemia was defined as Hb <120 g/L in men
and <110 g/L in women. Thrombocytosis was defined as a
platelet count of > 400x109/L. Elevated AP was defined
higher than 280 UI/L. All patient with serum calcium higher
than 2, 62 mmol/L were considered as hypercalcaemic.
Pathologic features was determined from the pathologist’s reports. Parameter assessed included histology type
of RCC (clear- cell versus non- clear- cell type), site of metastasis and number of metastasis.
Follow- up information, including cause of death,
was ascertained through a review of clinical notes. Overall
survival (OS) was recorded and correlated with the above
clinical, hematological and pathological parameters.
OS was measured from the time at the start of
chemotherapy treatment to the death.
All sixty seven patients were included in the statistical calculations. The OS was estimated by the method of
Kaplan and Meier (7). Variables were studied for influence
on survival in a univariate analysis by using the log- rank
test, and in a multivariate analysis using the Cox proportional hazard regression analysis (8). The results were considered statistically significant at the p< 0, 05 levels.
RESULTS
A total of 67 patients with mRCC, treated with
chemotherapy from January 1990 till December 2009 were
analysed regardless of their length of treatment. All patients
had undergone chemotherapy consisting of interferon- alpha or medroxyprogesterone acetate. Baseline demographic
and disease characteristics are summarized in Table 1. The
median age of patients was 62,7 years (range 39- 76 years)
and 54% of patients were >60 years. The male/ female ratio was 71,6% to 28,4%. The most of the patients were in
good WHO- performance status (0-1- 69,2%, 2-3- 30,8%).
The most common histology type was clear cell carcinoma54 patient (80,6%), the patients with other histology were
13 (19,4%). The most common metastatic location was the
bone (46,2%) and the lung (35,9%). Most of the patients
were with one number of metastatic sites at presentation
(67,2%). The median follow- up period was 10 months (428 months). Hb was found as normal in 48 patients (71,6%)
and 19 patients (28,4%) were with anemia. Leukocyte and
platelet count were normal in 43 (64,1%) and 49 (73,2%)
of patients, respectively. Serum calcium and AP were elevated in 12 (17,9%) and 26 (38,8%) of patients, respectively.
The median OS was 11 months (range 1- 22) months.
The following pre- treatment factors were identified as
univariate predictors of poor survival (Table 2): WHO performance status >1, elevated platelet counts ≥400x109/L,
anemia with Hb level <120 g/L in men and <110 g/L in
women and number of metastatic sites > 1.
In contrast, no statistically significant differences
were found for the following parameters: age, sex, histological type, metastatic location other than bone, AP level,
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leukocyte count, and serum calcium.
Two factors were found to be significant in multivariate analysis. As shown in Table 3, the major unfavorable
prognostic factors were performance status at presentation
>1 and multiple number of metastasis.
DISCUSSION
Classical prognostic factors for non- metastatic RCC
include anatomical, histological, clinical, and some molecular features. Kattan et al. were the first authors to develop
a nomogram to predict the probability of RCC recurrence
after nephrectomy (9). 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 TNM stage, Fuhrman’s grade, and ECOG
performance status, while SSIGN calculates prognostic
score according to stage, size, grade, and necrosis (10,11).
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 (12). Additionally, it allows the selection of the
most suitable therapeutic option for each of them (13).
The aim of our study was to define the relationship
between some clinical, laboratory and pathological characteristics and survival in patients with advanced or metastatic
RCC. To achieve this goal, 67 patients treated with chemotherapy were analyzed with respect to survival.
Multivariate analysis of the data identified multiple
sites of metastasis and poor performance status to be the most
important predictors of survival. These results are in agreement with findings from other investigators. The prognostic
factors vary among the studies but consistently include performance status and a measure of extent of disease. The study
of Elson et al. contained patients with mRCC, treated with
chemotherapy between 1975 and 1984. The model stratified
patients into five categories with a difference in median survival time of as little as 1,3 months between groups and identify as main prognostic factors performance stetus, number
of metastatic sites and time from initial diagnosis and prior
cytotoxic therapy (14). Motzer et al. analyzed patients with
mRCC too and defined among main prognostic factors performance status, elevated lactate dehydrogenase and low Hb
level (6). Leibovich at al considered that main prognostic factors are locations of metastases, lymphatic node invasion and
gender (15). In the last two studies the patients multiple sites
of metastasis or poor performance status were with
unfavorable prognosis. In a large metaanalysis Negrier et al.
find nine prognostic factors for survival in 782 patients with
mRCC, treated by cytokines. These independent factors with
a high degree of significance (p<0,01) were biologic signs
of inflammation, time interval from renal tumor to metastases,
presence of bone metastasis, presence of liver metastasis,
ECOG performance status, elevated neutrophil count, elevated level of AP, multiple number of metastatic sites and
low HB level (16).
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The main limitations of the present study are inherent to its retrospective nature and the relatively small
number of patients. We also could not study some biological prognostic factors (such as C- reactive protein, lactate
dehydrogenase or erythrocyte sedimentation rate) because
of the lack of data. 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 (17). 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 mRCC
may help improve individualized prognostication and risk-

stratified clinical decision making (18). Novel prognostic
factors and more up-to-date models are urgently needed for
patients with metastatic RCC, especially in the era of targeted therapies (19).
CONCLUSIONS
Our findings confirm the potential role of some clinicopathological and hematological parameters as predictive
tools of mRCC. 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.

Table 1. Baseline patient’s characteristics
Characteristics
Age (years)
Sex
Male
Female
Histological type
Clear cell
Papillary
Chromophobe
Collecting duct
Performance status WHO
0
1
2
3
Site of metastasis
Lung
Liver
Bone
Others
Number of metastatic sites
1
>1
Hemoglobin level
Normal
Low
Leukocyte count
Normal
Elevated
Platelet count
Normal
Elevated
Alkaline phosphatase
Normal
Elevated
Serum calcium
Normal
Elevated
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Number of patients- 67
48 - 77
48 (71,6%)
19 (28,4%)
54 (80,6%)
9 (13,4%)
3 ( 4,5%)
1 (1,5%)
36 (53,8%)
11 (16,4%)
14 (20,9%)
6 (8,9%)
24 (35,9%)
9 (13,4%)
31 (46,2%)
3 (4,5%)
45 (67,2%)
22 (32,8%)
48 (71,6%)
19 (28,4%)
43 (64,1%)
24 (35,9%)
49 (73,2%)
18 (26,8%)
41 (61,2%)
26 (38,8%)
55 (82,1%)
12 (17,9%)
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Table 2. Results of univariate survival analysis.
Factor

Favorable

Unfavorable

HR

95% CI

P- value

Age

<65

≥65

1,12

0,48 -1,23

NS

Gender

Female

Male

1,23

0, 76-1,45

NS

Performance status

0-1

2-3

1,36

1,12 -1,88

<0,001

Histology type

Clear cell

Others

1,09

0,86 -1,45

NS

Platelet count

<400x109/L

≥400x109/L

1,58

1,14 - 2,23

<0,001

Alkaline phosphatase

Normal

Elevated

1,23

0,96- 1,55

NS

Serum calcium

Normal

Elevated

1,18

0,88-1,47

NS

Leukocyte count

Normal

Elevated

1,38

1,01-1-88

NS

Hemoglobin level

Normal

Anemia

1,78

1,23-2,49

<0,001

Number of metastasis

1

>1

1,37

1,12-2,24

<0,001

Site of metastasis

Bone

Others

1,25

0,91-2,13

NS

HR- Hazard ratio, CI- Confidence interval, NS-Not significant
Table 3. Results of multivariate survival analysis.
Factor

Favorable

Unfavorable

HR

95% CI

P-value

Performance status

Others

2

1,53

1,17 -2,12

<0,001

Platelet count

<400x109/L

≥400x109/L

1,22

0,89- 1,53

NS

Hemoglobin level

Normal

Anemia

1,31

0,98 -1,69

NS

Number of metastasis

1

Others

1,76

1,22- 2,33

<0,001

HR- Hazard ratio, CI- Confidence interval, NS- Not significant
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