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Abstract

Background: In Mexico, about 30% of renal cancer patients are 
diagnosed in a metastatic state. Despite the recent advances in the 
treatment of cancer, metastatic renal cancer is still an incurable ill-
ness. Thus, identifying prognostic factors helps improve prognosis 
accuracy and survival prediction for patients.

Methods: In this study, we retrospectively analyzed 26 patients with 
histological diagnosis of renal cell carcinoma, including clear cell and 
other subtypes in stage IV (metastatic), recurrent or unresectable dis-
ease. We performed a multivariate analysis of overall survival regard-
ing the congruity between prognostic scales.

Results: Our results showed a significant difference in favor of pa-
tients with congruity between scales for progression-free survival 
(18.9 vs. 3.1 months; P = 0.048) and a tendency towards better overall 
survival in patients with the congruity of both scales compared to the 
discordant patients (112 vs. 32 months; P = 0.99).

Conclusion: This study highlights the discordance between Memori-
al Sloan-Kettering Cancer Center and International Metastatic Renal 
Cell Carcinoma Database Consortium scales, which was associated 
with worse prognosis with a significant difference in progression-free 
survival but not in overall survival.
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Introduction

Renal cancer represents 2% of cancer diagnoses worldwide 
[1]. According to GLOBOCAN 2018, renal cancer occupies 
the 16th place in incidence and accounts for 1.8% of global 
cancer deaths [2]. It is the 15th most common cancer in Mex-
ico and the 12th leading cause of mortality. It is assumed that 
the incidence of this cancer in Mexico is underestimated [3].

In developed countries, most of renal tumors are diagnosed 
incidentally. In Mexico, 30% of the patients are diagnosed in 
the metastatic state, compared with 16% in the USA. Moreo-
ver, although the overall incidence of renal cancer in Mexico is 
similar to that of the rest of the world, the country has a higher 
mortality rate (1.8% vs. 3.3%). Also, approximately 20-35% of 
patients with initially localized cancer are more likely to have 
metastatic recurrence and 5% would have local recurrence [4].

Recently, Reynoso-Noveron and Mohar [5] explored the 
extent of cancer in Mexico using official national data for the 
period 2005 - 2012. They identified 74,402 cases, of which re-
nal cancer accounted for 1.7%. They did not, however, provide 
major information regarding advanced renal carcinoma nor its 
treatment.

At present, many therapeutic options are used for the 
metastatic stage, such as tyrosine kinase inhibitors (TKIs), 
antiangiogenic therapy and mammalian target of rapamy-
cin (mTOR) inhibitors. Recently, immunotherapy has joined 
this list as a critical pillar of cancer treatment with excellent 
outcomes. Despite these recent advances in the treatment of 
cancer, metastatic renal cancer remains an incurable illness. 
Therefore, identifying prognostic factors would enhance prog-
nostic accuracy for metastatic renal cancer and prediction of 
life expectancy for patients with this cancer [6].

The treatment selection in patients with advanced cancer 
must consider prognostic factors. Several prognostic models 
have been designed to identify high-risk patients with renal can-
cer. One of the most widely used models is the Memorial Sloan 
Kettering Cancer Center (MSKCC), developed by Motzer [6]. 
MSKCC identifies three risk categories: favorable risk (without 
factors of risk, median overall survival (mOS) of 20 months), 
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intermediate (one to two factors, mOS of 10 months) and poor 
risk (three or more factors, mOS of 4 months). Factors associ-
ated with less survival include anemia, hypercalcemia, Karnof-
sky performance score < 80%, time of diagnosis to treatment < 
1 year, lactate dehydrogenase > 1.5 times normal upper limit and 
previous nephrectomy. This risk model was utilized to analyze 
patients in clinical studies with alpha-interferon [7].

The International Metastatic Renal Cell Carcinoma Data-
base Consortium (IMDC) proposed new criteria to evaluate the 
prognosis of patients with renal cancer [8]. The IMDC model 
considers the following prognostic factors (including four of 
them proposed by the scale of MSKCC): Karnofsky scale < 
80%; time from diagnosis to systemic treatment < 1 year, low 
hemoglobin, high calcium, neutrophilia and thrombocytosis. 
The model was validated in more than 600 patients who were 
treated first-line with anti-vascular endothelial growth factor 
(VEGF) therapy. Similar to the MSKCC model, IMDC identi-
fies three risk categories: favorable (without factors of risk, 
mOS of 43 months), intermediate (one or two risk factors, 
mOS of 22.5 months) and poor risk (three or more factors, 
mOS of 7.8 months) [9].

Nowadays, the full impact of conflict between both risk 
scales in patients’ prognosis with renal cell carcinoma remains 
unknown. Moreover, despite the advances in the systemic 
treatment of advanced stage of renal cell carcinoma had im-
proved the prognosis of the disease, there is a lack of informa-
tion about the experience in the use of guided and immuno-
therapy for renal cancer in Mexico.

Materials and Methods

We conducted an observational, descriptive, transverse, retro-
spective, non-randomized study in patients treated with sys-
temic therapy in our Cancer Center, located in Mexico City. 
This study was approved by our scientific and bioethical com-
mittee (CONBIOETICA). Given the retrospective nature of 
this analysis, no intervention was made in the study popula-
tion. Kaplan-Meier analysis was used to analyze the OS. All 
statistical analyses were performed using IBM SPSS Statistics 
25.

Patient selection and demographics

Patients ≥ 18 years were eligible to be included in this study 
if they had a histological diagnosis of renal cell carcinoma, 
including clear cell and other subtypes, stage IV (metastatic), 
recurrent or unresectable disease. Exclusion criteria involved 
other histological diagnoses such as collecting tubules or 
urothelial carcinoma, metastatic renal cancer of a primary one 
in another place and local or locally advanced renal cell carci-
noma without evidence of metastases disease.

Outcome measures

The primary purpose of this study was to evaluate the impact of 

the incongruence between the MSKCC and IMDC risk models 
on progression-free survival (PFS) and OS. We performed a 
multivariate analysis of OS with regard to the congruity be-
tween the two prognostic scales. The OS is defined as the time 
from the diagnosis of the illness up to the date of death or last 
contact with the patient. Secondary goals were to determine 
the incidence of metastatic renal cancer in our medical institu-
tion and to evaluate the use of systemic treatment in first- and 
second-line context.

Results

Patient characteristics

We reviewed kidney surgical case reports performed between 
January 2012 and June 2019 in the pathology laboratory. We 
identified 248 samples of nephrectomies and biopsies with a 
definitive diagnosis of renal cell carcinoma, including the his-
tological subtypes. A total of 44 samples were identified as 
distant recurrence or metastatic stage. Twenty-six patients ac-
complished inclusion criteria and were included in the final 
analysis. Of these patients, 30.8% were females and 69.2% 
males. The median age was 65 years. The most common his-
tology was clear cell carcinoma (88%). About 53% of the eli-
gible patients were diagnosed in an advanced stage, and 24 of 
26 (92%) patients had a nephrectomy performed. Fifty-three 
percent received second-line treatment and 30% received a 
third-line treatment. TKIs, mainly pazopanib, were more often 
used in first- and second-line therapy (Table 1).

Primary outcome evaluation

The mOS of the studied population was 91.1 months. A disa-
greement between MSKCC and IMDC scales was observed in 
10 of 26 patients (38%). The most common reclassification of 
risk was from intermediate to poor risk in five patients (19%) 
(Table 2). We found a statistically significant difference in fa-
vor of patients with congruity between scales for PFS (18.9 vs. 
3.1 months; P = 0.048) (Fig. 1) and a tendency towards better 
OS in patients with the congruity of both scales opposite to the 
discordant patients (112 vs. 32 months; P = 0.99) (Table 3 and 
Fig. 2).

Discussion

Up to 20-40% of patients who were candidates for curative in-
tent surgery for localized renal cell carcinoma will experience 
disease relapse [10]. The development and correct application 
of prognostic scales are critical to the treatment of patients in 
metastatic context (mainly in clinical practice, both also for 
inclusion in clinical trials). The traditional models include the 
MSKCC model and the IMDC prognostic model, although 
other models have been developed, including the Cleveland 
Clinic Foundation and French Model; all of them include labo-
ratory and biochemical parameters and a measure of perfor-
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mance statues [6].
In 1999, Motzer et al evaluated in a retrospective manner 

the relationship between the pretreatment clinical features and 
survival among a cohort of 670 patients with advanced re-
nal cell carcinoma; these patients were treated on 24 MSKCC 
clinical trials between 1975 and 1996, the results were exam-
ined, and a model was developed to stratify patients according 
to risk of survival. This study resulted in a model based on 
five pretreatment clinical features that predicted survival for 
patients with advanced renal cell carcinoma: low Karnofsky 
(< 80%), high lactate dehydrogenase (1.5 times upper limit 
of normal (ULN)), low serum hemoglobin (< lower limit of 
normal), high correct serum calcium (10 mg/dL) and absence 
of prior nephrectomy. These factors were used to stratify pa-
tients into three groups and establish a 3-year survival for 
each one: favorable risk 31% (no risk factors), intermediate 

risk 7% (one to two risk factors), and poor risk 0% (three or 
more risk factors). The MSKCC model was after applied in 
external data from a trial by Eastern Cooperative Oncology 
Group; in this trial, the median survival times of favorable, 
intermediate and poor risk patients were 29, 14 and 4 months, 
respectively [11, 12].

In the era of VEGF-targeted therapies, the IMDC prog-
nostic model was created. In this model, Heng et al evaluated 
the characteristics and outcomes of 645 patients with anti-
VEGF therapy-naive metastatic renal cell carcinoma from 
US and Canadian centers, after a Cox proportional hazards 
regression, followed by bootstrap validation, was used to 
identify prognostic factors for 2-year OS. Four of the five ad-
verse prognostic factors of MSKCC prognostic model were 
independent predictors of short survival: hemoglobin less 
than the lower limit of normal, corrected calcium greater than 
the ULN, Karnofsky performance status less than 80% and 
time form diagnosis to treatment of less than 1 year. In addi-
tion, neutrophils greater than the ULN and platelets greater 
than the ULS were independent adverse prognostic factors. 
Patients were classified into three risk categories: favorable-
risk group, with mOS not reached and 2-year OS of 75% (no 
prognostic factors); the intermediate-risk group, with mOS 
of 27 months and 2-year OS of 53% (one to two factors); and 
the poor-risk group (three to six factors), with mOS of 8.8 
months and 2-year OS of 7% [13]. The external validation 
was realized in a cohort of 1,028 patients, of whom 849 had 
complete data to assess this model and the risk factors were 
independent predictors of poor OS in the external validation 
set. The concordance index of the MSKCC model was 0.657 
[14], and after this evaluation, the IMDC model could be ap-
plied to stratify patients by risk in clinical trials and deter-
mining their prognosis.

Although MSKCC classification was developed using 
data from patients treated with cytokines, there are validation 
studies of its profit in patients treated with VEGF-targeted 
therapies (e.g., sunitinib) [15], and assuming that both, MSK-
CC and IMDC, were established using similar methodology 
and there is evidence that they are comparable, current guide-
lines advocate the use of a model but do not recommend one 

Table 1.  General Characteristics of the Study Population

Characteristic Number of 
patients Percentage

Sex 26 100
  Women 8 30.8
  Man 18 69.2
Age 26 Median ± SD: 65 ± 10 years
Nephrectomy 24/26 92
Histology 26 100
  Clear cells 23 88
  Chromophobe 1 6
  Papillary 1 6
Sarcomatoid pattern 5/26 20
State IV at diagnosis 14/26 53
Pulmonary metastases 21/26 80
Liver metastases 6/26 23
Brain metastases 9/26 34
Bone metastases 10/26 38
Treatment
First-line 26 100
  Targeted therapy 24 92
  Immunotherapy 2 8
Second-line 14 53
  Targeted therapy 11 42
  Immunotherapy 3 11
Third-line 8 30
  Targeted therapy 6 23
  Immunotherapy 2 7
Metastasectomy 9 34
Palliative radiotherapy 6 23
Use of bisphosphonates 4 15

SD: standard deviation.

Table 2.  Risk Group According to MSKCC and IMDC Scales

Population Number of  
patients (%)

Median  
survival (months)

Global 26 (100%) 91.1
Risk per MSKCC
  Favorable 5 (19.2%) 158.8
  Intermediate 16 (61.6%) 45.1
  Poor 5 (19.2%) 5
Risk per IMDC
  Favorable 4 (15.38%) 91.1
  Intermediate 14 (53.84%) 120.2
  Poor 8 (30.76%) 6.8

MSKCC: Memorial Sloan-Kettering Cancer Center; IMDC: Metastatic 
Renal Cell Carcinoma Database Consortium.
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in particular [16].
Little research has been realized about the agreement or 

discordance in risk-group classification between the MSKCC 
and IMDC classification and it should be an important re-
search issue, because of the survival in each risk-group is dif-
ferent and the management recommendations, too. Recently, 
Hatakeyama et al [17] conducted a retrospective study on 
176 patients with metastatic renal cell carcinoma that were 
treated with systemic therapy with TKIs and had a disagree-
ment between MSKCC and IMDC risk scales. The percent-
age of patients with agreement, upgrade and downgrade was 
77%, 22% and 1.1%, respectively. The reclassification from 
the MSKCC-intermediate to the IMDC-poor risk group was 

the most frequent. This finding represented a significantly 
poorer prognosis in patients with disagreement than in those 
with agreement [17]. In our study, 38% patients had a conflict 
between both risk models, with intermediate to poor risk being 
the most common reclassification (19%); a worse prognosis 
was observed in patients with the conflict between both scales. 
In another study by Okita et al [18], the IMDC scale re-clas-
sified more patients to the poor-risk group (19% of patients). 
Likewise, significant differences were observed in PFS (17 vs. 
5.7 months; hazard ratio (HR) 1.86, P = 0.025), OS (35 vs. 18 
months; HR 1.75; P = 0.028) and cancer-specific survival (35 
vs. 18 months; HR 1.71, P = 0.040) between the concordant 
and discordant cohorts [18].

Table 3.  Agreement and Discordance Between Scales of MSKCC and IMDC

Category Frequency Overall survival Progression-free survival
Agreement between scales 16 (61%) 112 months 18.9 months
Discordance (MSKCC vs. IMDC) 10 (38%) 32.8 months 3.1 months
  Favorable to intermediate 2
  Intermediate to poor 5
  Intermediate to Favorable 1
  Poor to intermediate 2
Log rank
  Xi2 0.000 3.902
  Significance 0.990 0.048

MSKCC: Memorial Sloan-Kettering Cancer Center; IMDC: Metastatic Renal Cell Carcinoma Database Consortium.

Figure 1. Progression-free survival in patients with agreement and discordance between scales of Memorial Sloan-Kettering 
Cancer Center and International Metastatic Renal Cell Carcinoma Database Consortium.
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We found that approximately half of the patients were di-
agnosed at an advanced stage, 92% of patients had a nephrec-
tomy and 54% were performed in the metastatic state. All of 
our patients received first-line treatment. The discordance be-
tween both scales of MSKCC and IMDC was associated with a 
worse prognosis (112 vs. 32 months; P = 0.99, and the re-clas-
sification from intermediate- to poor-risk the most common 
change in a 19%). A significant difference in PFS but not in 
OS was observed. This is probably due to the limited number 
of analyzed patients.

Conclusion

To the best of our knowledge, this study is the first to analyze 
the discordance between MSKCC and IMDC risk scales for 
metastatic renal cell carcinoma in a western population (Mex-
ico). Our study confirms that discordance between prognosis 
risk scores confers a worse prognosis in PFS. Therefore, this 
information needs to be evaluated with prospective trials and a 
larger number of patients. We acknowledge that the study has 
some limitations: being a retrospective and limited to one can-
cer center. Nevertheless, our study contributes evidence that 
supports the observed findings in previous studies and allows 
the continuation of this investigation topic.
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