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Abstract 
Background: The incidence of metastatic renal cell carcinoma has steadily increased. Therefore, it is essential to identify precise biomarkers to 

predict survival and improve clinical care. Objectives: This study aimed to evaluate potential prognostic factors among patients with mRCC. 

Methods:  We retrospectively analyzed 74 patients with metastatic RCC treated between January 2020 and October 2022. We analyzed which 

risk factors from the MSKCC and IMDC models more accurate correlated with survival in advanced kidney cancer. Results: We identified that 

poor performance status, late treatment initiation, anemia, and high LDH are statistically significant prognostic factors for predicting overall 

survival (OS). Conclusion: Our study raised the possibility of actualization of the classical prognostic factors in metastatic RCC patients. 
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Introduction 

Up to 25% of patients are diagnosed with advanced or metastatic 

disease, with poor overall survival at five years [1]. 

The current management of metastatic RCC has changed 

with the introduction of targeted therapy and immunotherapy. 

Although the prognosis for advanced-stage patients has historically 

been poor, survival depends on clinical, laboratory, and pathologic 

variables [2]. In addition, all these patient and tumor-related 

prognostic factors also significantly impact choosing the proper 

treatment. 

The Memorial Sloan Kettering Cancer Center (MSKCC) 

and the International Metastatic Renal Cell Carcinoma Database 

Consortium (IMDC) are two predictive models developed to predict 

survival by the presence or absence of easy-to-use and affordable 

clinical and laboratory factors [3,4]. 

The current study aimed to evaluate which risk factors from 

the MSKCC and IMDC models more accurate correlated with 

survival in advanced kidney cancer. 

Materials and Methods 

We conducted a retrospective analysis of patients treated at our 

Medical Center between January 2020 and September 2022. 

Inclusion criteria were age over 18 years, advanced or metastatic 

disease, and clear cell renal cell carcinoma histology. Exclusion 

criteria were no histologic confirmation, non-clear cell histologies, 

and metastatic renal cancer from a different primary tumor. 

All patients received first-line therapy with tyrosine kinase 

inhibitors (sorafenib, pazopanib, or sunitinib) and immunotherapy 

(nivolumab and ipilimumab) until progression or toxicities.The 

parameters analyzed were: performance status defined by a 

Karnofsky score, time of treatment, hemoglobin, platelets, 

neutrophils, calcium, or LHD values. 

Results 

The clinical and pathological characteristics of patients with mRCC 

are detailed in table 1. 

Table 1: The clinical and pathological characteristics of patients 

Corrected calcium 

> 𝒖𝒑𝒑𝒆𝒓 𝒍𝒊𝒎𝒊𝒕 𝒐𝒇 𝒏𝒐𝒓𝒎𝒂𝒍 

< 𝒖𝒑𝒑𝒆𝒓 𝒍𝒊𝒎𝒊𝒕 𝒐𝒇 𝒏𝒐𝒓𝒎𝒂𝒍 

 

58(78.4%) 

16(21.6%) 

Hemoglobin 

> 𝒍𝒐𝒘𝒆𝒓 𝒍𝒊𝒎𝒊𝒕 𝒐𝒇 𝒏𝒐𝒓𝒎

< 𝒍𝒐𝒘𝒆𝒓 𝒍𝒊𝒎𝒊𝒕 𝒐𝒇 𝒏𝒐𝒓𝒎𝒂𝒍 

 

33(44.6%) 

41(55.4%) 

LDH 

< 𝟏. 𝟓𝒙 𝒖𝒑𝒑𝒆𝒓 𝒍𝒊𝒎𝒊𝒕 𝒐𝒇 𝒏𝒐𝒓𝒎𝒂𝒍 

> 𝟏. 𝟓𝒙 𝒖𝒑𝒑𝒆𝒓 𝒍𝒊𝒎𝒊𝒕 𝒐𝒇 𝒏𝒐𝒓𝒎𝒂𝒍 

 

62(83.8%) 

12(16.2%) 

Platlets 

< 𝒖𝒑𝒑𝒆𝒓 𝒍𝒊𝒎𝒊𝒕 𝒐𝒇 𝒏𝒐𝒓𝒎𝒂𝒍 

> 𝒖𝒑𝒑𝒆𝒓 𝒍𝒊𝒎𝒊𝒕 𝒐𝒇 𝒏𝒐𝒓𝒎𝒂𝒍 

 

50(67.6%) 

24(32.4%) 

Neutrophil 

< 𝒖𝒑𝒑𝒆𝒓 𝒍𝒊𝒎𝒊𝒕 𝒐𝒇 𝒏𝒐𝒓𝒎𝒂𝒍 

> 𝒖𝒑𝒑𝒆𝒓 𝒍𝒊𝒎𝒊𝒕 𝒐𝒇 𝒏𝒐𝒓𝒎𝒂𝒍 

NA 

 

62(83.8%) 

11(14.9%) 

1(1.4%) 

Diagnosis to treatment time 

> 𝟏𝟐 𝒎𝒐𝒏𝒕𝒉𝒔 

< 𝟏𝟐 𝒎𝒐𝒏𝒕𝒉𝒔 

 

22(29.7%) 

52(70.3%) 
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Karnofsky score 

> 𝟖𝟎 

< 𝟖𝟎 

 

57(77.0%) 

17(23%) 

 

The median follow-up was 14.3 months (range 4.3-22.6). Most of 

the patients were considered intermediate and poor risk using the 

IMDC model (51.4%, 41.9%) and MSKCC model (66.2%), 23.0%), 

respectively. 

The univariate analysis indicated that poor survival was 

associated only with 4 variables: poor performance status defined by 

a Karnofsky score <80% (HR 11.60, 95%; p < 0.001), late treatment 

initiation (over 12 months) (HR 1.04 95% CI p = 0.01), hemoglobin 

<lower limit of normal (HR 5.52, CI 95% p = 0.002), LHD over 1.5x 

upper limit of normal, (HR 3.31, 95% CI p = 0.002). The platelet and 

neutrophil counts were not statistically associated with survival. 

Discussion 

Our data bring relevant information about potential prognostic 

factors in metastatic RCC. This study showed that four variables that 

distinguish itself from previous IMDC and MSKCC (Karnofsky 

performance status <80, time from RCC diagnosis to first-line 

therapy <1 year, hemoglobin < lower limit of normal, and high 

lactate dehydrogenase >1.5 times upper limit of normal) were 

associated with worse survival. 

A longer time interval from diagnosis to treatment initiation 

may be in many ways detrimental: high risk of relapse, low survival 

rate, and more significant disease-related complications [7]. In our 

research, we showed that patients who started first-line treatment 

early than a year from diagnosis had better survival than those who 

delayed the treatment (13 months vs. 9.5 months, p=0,001). The 

results were similar to what was found in previous studies, showing 

that the risk of death significantly increases with a more significant 

time interval from diagnosis to treatment [8,9]. 

Several reports have examined the prognostic role of clinical 

and biological characteristics of metastatic renal cell carcinoma [10-

15]. For example, Xu Y et al. showed that a poor performance status 

in metastatic RCC was significantly associated with inferior overall 

survival (pooled HR: 2.08, 95% CI: 1.78-2.45) and progression-free 

survival (pooled HR: 1.51, 95% CI: 1.20-1.91) [11]. In addition, a 

meta-analysis including 19 studies identified performance status as 

the most decisive independent prognostic factor for survival in a 

multivariate analysis of 6780 patients with metastatic RCC [13]. 

Anemia is a biological feature reported to predict adverse 

prognosis in patients with advanced renal cell carcinoma. Low 

hemoglobin value is described in over 30% of patients diagnosed 

with renal cell carcinoma [14]. The underlying mechanisms of cancer-

related anemia include the disturbance in the iron hemostasis due to 

the tumor cells, which remove iron from the circulation and depose 

it as hemosiderin, the consequences of chronic inflammation 

associated with advanced neoplasia, and a possible chronic renal 

disease [15]. Xia L et al. completed a meta-analysis on 8,673 patients 

with metastatic RCC and showed that low hemoglobin level was 

associated with renal cell carcinoma-specific mortality and 

recurrence [16]. Our data also suggested that anemia at the time of 

first-line treatment initiation predicted poorer survival overall (6 

months vs. 12 months, p=0.04) 

Aerobic glycolysis is the most prominent characteristic of a 

cancer cells, and a large amount of lactate is produced during this 

process [17]. In recent years, many studies have demonstrated that 

serum LDH levels are linked to the prognosis of RCC [18-20]. Shen J 

et al. showed that serum LDH might be a cheap and non-invasive 

tool for predicting the prognosis of RCC. They concluded that 

patients with all stages of RCC who maintained elevated serum 

lactate dehydrogenase (LDH) levels experienced worse overall 

survival and progression-free survival (OS, HR = 2.41, 95% CI = 

1.09-5.33) [20]. Notably in our study high lactate dehydrogenase 

(>1.5 times upper limit of normal) was also associated with worse 

survival (5.5 months vs.11 months, p=0,003). 

Conclusions 

Our study confirmed the data in the literature about the classical 

prognostic factors in metastatic RCC patients. We identified that 

poor performance status, late treatment initiation, anemia, and high 

LDH are statistically significant prognostic factors for predicting 

overall survival (OS). Our study raised the possibility of 

actualization of the classical prognostic factors in metastatic RCC 

patients. However, a more extensive prospective study is needed to 

validate these results. 
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