
E J C S U P P L E M E N T S 6 ( 2 0 0 8 ) 3 5 – 3 7

. sc iencedi rec t . com
ava i lab le a t www
journal homepage: www.ejconl ine.com
Prognostic factors in advanced renal cell cancer
Camillo Portaa,*, Ilaria Imarisioa, Chiara Paglinoa, Elisa Ferrarisa, Mario Mensib,
Bruno Roveretoc

aMedical Oncology, I.R.C.C.S. San Matteo University Hospital Foundation, Piazzale C. Golgi, 19, 1-27100 Pavia, Italy
bUrology, Civic Hospital, Voghera, Italy
cUrology, I.R.C.C.S. San Matteo University Hospital Foundation, Pavia, Italy
A R T I C L E I N F O

Article history:

Received 6 June 2008

Keywords:

Kidney cancer

Prognostic factors

Metastatic disease
1359-6349/$ - see front matter � 2008 Elsevi
doi:10.1016/j.ejcsup.2008.06.009

* Corresponding author: Tel.: +39 0382 501355

E-mail address: c.porta@smatteo.pv.it (C.
A B S T R A C T

The identification of reliable and reproducible prognostic factors (defined as those factors

that define the risk of death, or of recurrence, independently of therapy) in advanced renal

cell carcinoma patients has became a priority in this field. To date, the Memorial Sloan Ket-

tering Cancer Center – or Motzer’s – criteria are those more commonly used, especially

within clinical trials, but their role in the era of molecularly-targeted therapies is chal-

lenged. Molecular and genetic factors are currently being studied – with still conflicting

results –, trying to incorporate them into presently available score systems and algorithms.

The next generation of prognostic tools will probably include both genomic and proteomic

techniques.

� 2008 Elsevier Ltd. All rights reserved.
1. Introduction

Despite the recent therapeutic improvements obtained

with the use of molecularly-targeted agents,1 metastatic

renal cell carcinoma (RCC) should still be considered

incurable.

This lack of curative treatment options, together with

the peculiar (sometimes even bizarre) natural history of

metastatic RCC, and the highly perceived problem of the

costs of the newer agents (in a global situation character-

ised by a shortage of resources), highlights the need for

identifying both prognostic and predictive factors in these

patients. Prognostic factors, in particular, are those factors

that define the risk of death (or of recurrence) indepen-

dently of therapy; as such, they should help us to tailor

specific treatment strategies for patients, provide them with

informations about their prognosis and ensure proper com-

parability between patient populations enrolled into clinical

trials, leading to a correct interpretation of the results

reported.2
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Even though already extensively studied in patients radi-

cally resected, prognostic factors have gained relevance also

in the metastatic setting, where presently they are driving

the selection of patients into clinical trials.
2. Prognostic factors: the past

Until recently, prognosis in RCC was mostly predicted by eval-

uating clinical and histopathological parameters, e.g. the tu-

mour, nodes, metastases (TNM) stage, Fuhrman grade,

performance status (PS).3,4

In a multivariate, retrospective, analysis of more than 600

patients enrolled into ECOG-sponsored trials performed in

the late 1980s, Elson et al.5 identified five indicators of sur-

vival: ECOG PS, time from initial diagnosis to treatment, num-

ber of metastatic sites, previous cytotoxic chemotherapy and

recent weight loss; just counting the number of these factors,

the authors were able to divide their patients into five prog-

nostic groups, characterised by a completely different sur-

vival (12.8, 7.7, 5.3, 3.4, and 2.1 months, respectively).
.
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More recently, by analysing large numbers of pa-

tients, several Authors have generated a variety of mod-

els that have been, or are being, incorporated into

clinical trials.
3. The memorial Sloan Kettering cancer center
(MSKCC) – or Motzer’s – criteria

Motzer and Colleagues, studying 670 advanced RCC patients

treated with immunotherapy or chemotherapy, identified,

using multivariate analysis, five pre-treatment features that

were significantly associated with shorter survival: low Kar-

nofsky PS (<80%), high LDH levels (>1.5 · ULN), low haemoglo-

bin levels, high corrected calcium levels (>10 mg/dl) and the

absence of nephrectomy.6 Using these factors, they stratified

patients into three groups (good-, intermediate- and poor-risk

groups), endowed with a completely different prognosis; in-

deed, survival ranged from 20 months for patients from the

good-prognosis group, to just 4 months for those in the

poor-prognosis group.

A similar analysis was then applied to 400 patients treated

with interferon-a as first-line systemic therapy; this analysis

reduced the heterogeneity caused by multiple treatments

and accounted for the essential role of cytoreductive nephrec-

tomy in the metastatic setting in patients with good PS. De-

spite this, the prognostic model remained the same, except

that time from diagnosis to treatment with interferon-a <1

year was substituted for the absence of previous

nephrectomy.7

More recently, to analyse prognostic factors that would

benefit modern day clinical trials, the same group reviewed

clinical and laboratory data relative to 137 patients enrolled

into clinical trials at MSKCC from 1990 onwards,8 whose med-

ian overall survival was 12.7 months; independent predictors

of worse survival were: poor Karnofsky PS (<80%), low haemo-

globin (613 g/dl in males, and 11.5 g/dl in females), and ele-

vated corrected serum calcium (P10 mg/dl). Again, the

number of poor prognostic variables stratified patients into

favourable- (no risk factors), intermediate- (one risk factor)

and poor-risk (two or three risk factors) groups. Favourable-,

intermediate- and poor-risk groups were endowed by overall,

1- and 3-year survival rates of 76% and 25%, 49% and 11%, and

11% and 0%, respectively.

This model was externally validated in 353 patients trea-

ted on clinical trials at Cleveland Clinic,9 where the investi-

gators identified two additional independent prognostic

factors, i.e. prior radiotherapy and number of metastatic

sites.

Analysing patients enrolled into Sunitinib’s registrative

trial,10 Motzer et al. developed a nomogram, first presented

at 2007 ASCO annual meeting,11 that proved able to predict

the probability of being progression free at 12 months; the

parameters used within this nomogram (which has predictive

and not prognostic value, as defined above) were an evolution

of the already mentioned MSKCC prognostic criteria, and in-

cluded corrected calcium, number of metastatic sites, prior

nephrectomy, thrombocytosis, time from diagnosis to treat-

ment and LDH titres.
4. The University of California at Los Angeles
(UCLA) integrated staging system

Zisman and Colleagues developed the so-called ‘UCLA Inte-

grated Staging System’ (UISS) for both non-metastatic and

metastatic patients, a system which integrated the 1997

TNM stage, ECOG PS, and Fuhrman grade.12

In an international multicentre study, however this algo-

rithm proved not to be such accurate and reliable in meta-

static patients as it was in patients with localised disease.13
5. Prognostic criteria in the era of molecularly
targeted agents

All the above prognostic models and predictors of outcome

were identified in patients who received immunotherapy, hor-

monal therapy, chemotherapy, a combination of the above or

other non-molecularly targeted agents.

Thus, more recently, many Authors have addressed the is-

sue of prognostic factors in the setting of molecularly-tar-

geted (and especially VEGF-targeted) therapies.14

Choueiri et al. reported on the outcome of 120 patients

with metastatic RCC treated with sorafenib, sunitinib, axitinib

or bevacizumab; they identified five independent poor prog-

nostic factors by multivariate analysis: time from diagnosis

to current treatment <2 years, corrected serum calcium

<8.5 mg/dl or >10 mg/dl, ECOG PS > 0, and baseline platelet

and neutrophil count >300 K/ml and 4.5 K/ml, respectively.

From these factors, three prognostic subgroups were identi-

fied, with a median PFS of 20.1, 13, and 3.9 months, respec-

tively.15 Interestingly, neither MSKCC criteria nor the

Cleveland Clinic scores were associated with PFS in multivar-

iate analysis.

Since the newer agents specifically target molecular path-

ways, such as the VEGF/VEGFR or the MAPK ones, proteins

within this pathway have been screened for potential prog-

nostic and/or predictive values.

A recent biomarkers analysis from the sorafenib registra-

tive study showed that the phosphorylation status of ERK

has no prognostic value and that, even though patients with

baseline high VEGF levels had – as expected – a poorer prog-

nosis, both high and low baseline VEGF groups benefited from

sorafenib.16

Another recently reported biomarkers analysis from the

phase II sunitinib trial in cytokine-refractory RCC patients

found significantly larger changes in VEGF, soluble VEGFR-2

and -3 levels, in patients who yielded a partial response to

treatment,17 thus suggesting that baseline and/or changes

in VEGF-related proteins could play a predictive (and possibly

also a prognostic) role in the era of molecularly-targeted

agents, a role that should nevertheless be confirmed by larger,

prospective studies.

In view of the relevance of the Von Hippel-Lindau (VHL)

gene in the molecular pathogenesis of RCC, VHL status has

also been recently investigated. Choueiri et al. reported on

the outcome of 123 patients treated with sunitinib, sorafe-

nib, axitinib or bevacizumab;18 patients with VHL inactiva-

tion responded better to the treatment (41% overall

response rate [ORR] versus 31%) than patients with wild-type
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VHL; moreover, a subgroup analysis showed that patients

with loss of function mutations had a 51% ORR, compared

with 31% in wild-type VHL carriers. In multivariate analysis,

that included several other important clinical prognostic fac-

tors, the presence of a loss of function mutation remained

an independent prognostic factor associated with improved

response.

6. The future

Despite all the efforts made, to date the more reliable prog-

nostic factors available for advanced RCC patients are still

the MSKCC criteria, even though their role in the era of

molecularly targeted agents is presently challenged, and they

are not so commonly used in everyday’s clinical practice.

The next generation of prognostic tools should incorporate

the results of advancements in the fields of molecular biology

and genetics. In particular, we do expect much from gene ar-

ray techniques, which are able to screen for their differential

expression of thousands of genes, and from protein expres-

sion analysis.14
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