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Introduction: In recent years, significant advancements
in the treatment of metastatic renal cell carcinoma
(mRCC) have notably extended overall survival (OS)
times, particularly with the introduction of tyrosine
kinase inhibitors (TKIs) and combination immunother-
apy. However, survival outcomes in mRCC remain
highly variable.
Materials and Methods: This study retrospectively
analyzed clinical and demographic factors at diagnosis
in patients treated for mRCC to identify predictors of

long-term survival (defined as OS ≥ 48 months).
Patients were categorized into long-term survivors
(LTS) and non-long-term survivors (nLTS).
Results: The analysis revealed that factors such as better
Karnofsky Performance Status (KPS), normal base-
line laboratory values (e.g., hemoglobin, calcium), and
the presence of lung-only metastases were significantly
associated with longer survival. Conversely, comorbid
conditions like hypertension and dyslipidemia, poorer
KPS, and certain adverse laboratory findings were more
common in the nLTS group.
Conclusion: These findings underscore the importance
of baseline prognostic factors in predicting survival out-
comes and emphasize the need for personalized treatment
strategies in mRCC.
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Introduction

In the past decades, many important changes in the
treatment for metastatic renal cell carcinoma (mRCC)
have been established. This fundamental change
in therapies have improved the overall survival
(OS) of these patients from a little over 12 months
in the cytokine therapy era, around 48 months

during the time of vascular endothelial growth fac-
tor (VEGF) tyrosine kinase inhibitors to conclude in
nowadays, with an OS of 4 to 5 years with combina-
tion immunotherapy treatments.1,2

Nevertheless, it is of general knowledge that
the disease course of mRCC is widely variable
between patients. As a result, many studies have
tried to identify disease and patients’ characteris-
tics that can predict prognosis. Several clinical and
laboratory factors have been identified as important
prognostic factors, resulting in prognostic models
to estimate survival in these patients.3 There are
several prognostic models, such as the Memorial
Sloan-Kettering Cancer Center (MSKCC) model or
the French model, developed during the cytokine
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therapy era; the Cleveland Clinic Foundation (CCF)
and International Metastatic Renal Cell Carcinoma
Database Consortium (IMDC) models, developed
during the VEGF-targeted therapy era; or the Inter-
national Kidney Cancer Working Group (IKCWG)
model, validated in both cytokine and tyrosine kinase
therapy settings. Both IMDC and MSKCC models
are utilized in landmark clinical trials for mod-
ern immuno-oncology (IO) combination therapies,
such as CHECKMATE-214,4 KEYNOTE-4265,6 and
CHECKMATE-9ER.7,8

In spite of the great effort and accuracy of these
models to predict survival in mRCC patients, some
of them manage to escape their prognosis, becoming
long-term survivors (LTS), defined as patients with
an overall survival (OS) of 48 months or more.9 To
predict which patient will be LTS, baseline prognostic
criteria are key. However, despite the advances in
prognostic models, there is still a need for a better
understanding of the factors that contribute to long-
term survival in mRCC. This study aims to address
this gap by exploring key clinical and demographic
factors at the time of diagnosis of patients with mRCC
that may serve as indicators of long-term survival,
contributing to improved prognostic accuracy and
personalized patient care strategies.

Objectives

To explore key clinical and demographic factors at the
time of diagnosis of patients with mRCC that may
serve as indicators of long-term survival, contributing
to improving prognostic accuracy and personalized
patient care strategies. Specifically, this study aims
to extend beyond existing prognostic models by: a)
Investigating the impact of comorbidities such as
hypertension and dyslipidemia on treatment out-
comes in mRCC patients treated with first-line TKI
therapy; b) Incorporating patient-reported outcomes
(PROs), specifically the FKSI-19 questionnaire, to
assess health-related quality of life (HRQoL) and its
potential prognostic value; and c) Providing insights
into prognostic factors in a real-world clinical set-
ting, which may differ from those identified in highly
selected clinical trial populations.

Materials and Methods

A retrospective, observational analysis was per-
formed in 2023, including patients who initiated
treatment for mRCC at the Virgen del Rocío Univer-
sity Hospital, Seville, Spain, between 2014 and 2019.

Baseline characteristics were gathered, including
demographics, laboratory values, clinical findings,
and punctuation in questionnaires in the form of
Patient Reported Outcomes (PROs); in our case, we
always used NCCN-FKSI 19. Patients were divided
into two groups: those with an OS equal to or greater
than 48 months were assigned to the long-term sur-
vivor (LTS) group, and those with a shorter OS were
assigned to the no-long-term survivor (nLTS) group.
In our study, there were no patients with less than
48 months of follow-up. Therefore, all patients cat-
egorized as nLTS had a definitive outcome with a
follow-up period of at least 48 months.

Patients were selected based on the following
inclusion and exclusion criteria: being 18 years
or older, diagnosed with mRCC, having no prior
systemic treatment for mRCC, being able to
understand and complete the FKSI-19 questionnaire
independently, and having completed the FKSI-19
questionnaire before treatment initiation. Patients
were excluded if they declined participation in the
study. A total of 78 patients met the inclusion criteria,
of whom 7 were excluded due to incomplete FKSI-
19 questionnaires (less than 15 items answered),
resulting in a final sample size of 71 patients.
Ultimately, 25 patients were classified as LTS
and 46 as nLTS. Figure 1 shows a flow diagram
depicting the screening process and the inclusion
and exclusion criteria.

Bivariate analyses were performed for each vari-
able with the appropriate statistical test using SPSS
v23.0, and results were collected and analyzed. While
we acknowledge that multivariable models are often
employed in prognostic studies, we opted not to
conduct multivariable analysis in this study pri-
marily due to the small sample size, which may
limit the statistical power and stability of such
models. Additionally, the exploratory nature of our
research focuses on identifying potential prognos-
tic factors rather than building definitive prediction
models. The Kolmogorov-Smirnov test was used
to define which quantitative variables followed a
normal distribution in both groups. Statistically sig-
nificant differences were found when performing
the appropriate statistical test. For quantitative vari-
ables following a normal distribution, a Student’s
T was carried out, considering a statistically sig-
nificant difference when the p-value was less than
0.05. When quantitative variables did not follow a
normal distribution, we used the Mann-Whitney U
test, considering a statistically significant difference
when the p-value was less than 0.05, using asymp-
totic significance. For qualitative variables, we used a
chi-square test, considering a statistically significant
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FIGURE 1. Flow diagram showing the selection process of the patients included in the study

difference when the p-value was less than 0.05, using
a unilateral significance.

Later, to identify independent predictors of long-
term survival, a multivariable logistic regression
analysis was performed. Variables with a p-value <

0.05 in the bivariate analysis were considered for
inclusion in the model. The model was built using a
stepwise approach, starting with the variable show-
ing the strongest association with the outcome in the
bivariate analysis. Variables were added to the model
sequentially based on their statistical significance and
contribution to model fit. The final model included
variables with a p-value < 0.05 and demonstrated
good overall fit.

Results

71 patients initiated treatment for mRCC in our unit
between 2014 and 2019. All of them (100%) received
a vascular endothelial growth factor (VEGF) tyrosine
kinase inhibitor (TKI) as first-line treatment. They
were subsequently divided into two groups accord-
ing to their OS at the time of performing the study
(2023): 46 patients (64.8%) were assigned to the nLTS
group, while 25 patients (35.2%) were assigned to the
LTS group. A descriptive analysis of each variable for
each group is shown in the following tables. Tables 1
and 2 are the descriptive analyses of the quanti-
tative variables for non-long-term survivors (nLTS)

TABLE 1. Descriptive analysis for quantitative variables in nLTS patients (n = 46)

Variable Min Max Mean (SD) 95% CI Median 95% CI median 25th
percentile

75th
percentile

Age 28.0 85.0 65.39 (12.54) 61.77–69.01 67.5 58.50–73.00 58.5 73.0
Weight 51.0 101.0 73.78 (11.89) 70.34–77.22 76.0 62.50–83.00 62.5 83.0

Charlson index 8.0 16.0 11.04 (1.86) 10.50–11.58 11.0 10.00–12.00 10.0 12.0
Hb continuous 7.3 16.7 11.63 (2.52) 10.90–12.36 11.65 9.48–13.63 9.48 13.63
Ca continuous 7.8 10.9 9.46 (0.68) 9.26–9.66 9.5 9.18–9.90 9.18 9.9

Platelets continuous 128.0 801.0 336.17 (139.32) 296.21–376.13 308.5 242.25–409.75 242.25 409.75
Neutrophils continuous 2.5 15.0 5.71 (2.42) 4.96–6.46 5.05 3.97–6.63 3.97 6.63

GFR 6.0 137.0 69.22 (31.77) 59.96–78.48 65.0 46.50–93.50 46.5 93.5
MTX site number 1.0 6.0 1.87 (1.11) 1.55–2.19 2.0 1.00–2.00 1.0 2.0

MTX volume 1.0 150.0 41.24 (48.32) 25.89–56.59 22.0 0.00–82.75 0.0 82.75
FKSI total baseline 24.0 73.0 52.30 (13.11) 48.33–56.27 54.0 46.00–64.00 46.0 64.0

FKSI-DRS-P_0 13.0 47.0 35.07 (8.62) 32.13–38.01 36.5 32.00–41.00 32.0 41.0
FKSI-TSE_0 4.0 12.0 10.85 (2.00) 10.21–11.49 12.0 10.75–12.00 10.75 12.0

FKSI-F/WB_0 0.0 11.0 5.07 (3.82) 3.97–6.17 5.0 1.75–9.00 1.75 9.0
T_SLP 1.0 12.0 9.24 (9.99) 6.09–12.39 6.0 3.00–12.00 3.0 12.0
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TABLE 2. Descriptive analysis for quantitative variables in LTS patients (n = 25)

Variable Min Max Mean (SD) 95% CI Median 95% CI median 25th
percentile

75th
percentile

Age 43.0 84.0 63.4 (12.77) 58.39–68.41 61.0 53.00–75.00 53.0 75.0
Weight 53.0 103.0 73.83 (14.78) 68.04–79.62 71.0 64.75–79.25 64.75 79.25

Charlson index 8.0 15.0 10.16 (1.77) 9.47–10.85 10.0 9.00–11.50 9.0 11.5
Hb continuous 10.3 16.9 13.7 (1.46) 13.13–14.27 14.0 12.80–14.80 12.8 14.8
Ca continuous 8.4 11.0 9.77 (0.61) 9.53–10.01 9.8 9.50–10.20 9.5 10.2

Platelets continuous 148.0 491.0 282.4 (86.91) 248.33–316.47 264.0 226.00–352.50 226.0 352.5
Neutrophils continuous 2.9 11.0 4.66 (1.39) 4.12–5.20 4.2 3.70–5.70 3.7 5.7

GFR 39.0 104.0 62.0 (14.9) 56.16–67.84 61.5 50.00–69.75 50.0 69.75
MTX site number 0.0 4.0 1.6 (0.82) 1.28–1.92 2.0 1.00–2.00 1.0 2.0

MTX volume 0.0 113.0 27.64 (30.74) 15.59–39.69 17.0 0.00–49.00 0.0 49.0
FKSI total baseline 44.0 74.0 62.04 (7.77) 58.99–65.09 63.0 57.50–68.50 57.5 68.5

FKSI-DRS-P_0 27.0 48.0 41.08 (5.42) 38.96–43.20 43.0 37.00–46.00 37.0 46.0
FKSI-TSE_0 9.0 12.0 11.6 (0.82) 11.28–11.92 12.0 11.00–12.00 11.0 12.0

FKSI-F/WB_0 0.0 12.0 7.8 (3.5) 6.43–9.17 8.0 5.50–11.50 5.5 11.5
T_SLP 4.0 107.0 35.96 (27.08) 25.34–46.58 31.0 15.50–49.00 15.5 49.0

and long-term survivors (LTS), respectively. Table 3
shows the descriptive analysis for the qualitative
variables in both groups.

Discussion

This study’s comprehensive analysis unveiled several
statistically significant differences that underscore
the complex interplay between patient-specific fac-
tors and oncological outcomes in metastatic renal
cell carcinoma (mRCC). Our findings highlight the
prognostic implications of various clinical and labo-
ratory parameters, which appear to affect long-term
survival.

The characteristics of our patient cohort are com-
parable to those described in real-world mRCC
populations.10 The median age in our study aligns
with the median age reported in a study of patients
receiving first-line systemic therapy for mRCC. Addi-
tionally, the proportion of male patients in our cohort
is consistent with the gender distribution observed
in the broader mRCC population. Furthermore, the
distribution of ECOG performance status and the
prevalence of clear cell histology in our study are
comparable to those reported in larger studies. These
similarities suggest that our patient cohort shares key
demographic and clinical features with the broader
mRCC population, supporting the representativeness
of our study. However, we acknowledge that the
single-center design may limit the generalizability of
our findings to other settings.

The statistically significant differences identified
within the baseline Functional Assessment of Can-
cer Therapy-Kidney Symptom Index scores point
towards a differentiated impact on patients’ quality
of life, a critical yet often underappreciated aspect of
cancer treatment regimens. Specifically, higher base-
line total FKSI, DRS-P FKSI, F/WB FKSI, and TSE
FKSI scores have been linked to improved over-
all patient well-being, suggesting that these could
potentially serve as indicators for treatment efficacy
and patient resilience in mRCC. These findings are
supported by another study performed in our unit,
which proposed that the baseline FKSI 19 score had
prognostic potential, suggesting that this base score
could replace the clinician’s subjective determination
of PS.11 Other studies performed in the context of
clinical trials, such as CheckMate 214, also found a
correlation between OS and baseline FKSI-19 score.12

HRQoL measuring is well established in clinical trials
but not in daily practice. We think this information
is critical because each patient with mRCC should
receive the most informed and effective care possible,
with a focus not just on survival but on the quality of
life and functional status as well.

Moreover, our progression-free survival times
showcase a pronounced divergence, with long-term
survivors demonstrating a mean PFS time substan-
tially exceeding that of non-LTS. This divergence
emphasizes not only the potential for long-term dis-
ease control with targeted therapies but also the need
to further understand the biological underpinnings
that contribute to such disparate patient trajectories.
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TABLE 3. Descriptive analysis for qualitative variables

nLTS LTS

Variable Categories n % n %

Sex
Male 32 69.6% 19 76%

Female 14 30.6% 6 24%

Hypertension
Yes 27 58.7% 8 32%
No 19 41.3% 17 68%

Diabetes mellitus
Yes 12 26.1% 4 16%
No 34 73.9% 21 84%

Dislypidaemia
Yes 22 47.8% 4 16%
No 24 52.2% 21 84%

KPS < 80
Yes 15 32.6% 1 4%
No 31 67.4% 24 96%

Haemoglobin
Low 35 76.1% 10 40%

Normal 11 23.9% 15 60%

Hypercalcemia
Yes 4 8.7% 0 0%
No 42 91.3% 25 100%

Thrombopenia
Yes 9 19.6% 1 4%
No 37 80.4% 24 96%

Neutrophilia
Yes 9 19.6% 1 4%
No 37 80.4% 24 96%

Heng classification
Good 4 8.7% 2 8%

Intermediate 24 52.2% 21 84%
Poor 18 39.1% 2 8%

Nephrectomy
Yes 27 58.7% 25 100%
No 19 41.3% 0 0%

T stage

1 2 4.3% 1 4%
2 6 13% 3 12%
3 29 63% 19 76%
4 8 17.4% 2 8%

Histology
Clear cell 26 56.5% 23 92%

Non clear cell 18 39.1% 2 8%

Metastases: Retroperitoneum
Yes 16 34.8% 11 44%
No 30 65.2% 14 56%

Metastases: Lung
Yes 29 63% 18 72%
No 17 37% 7 28%

Metastases: Liver
Yes 6 13% 1 4%
No 40 87% 24 96%

Metastases: Bone
Yes 12 26.1% 1 4%
No 34 73.9% 24 96%

Metastases: Others
Yes 19 41.3% 7 28%
No 27 58.7% 18 72%

Metastasectomy
Yes 4 8.7% 8 32%
No 42 91.3% 17 68%
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Various studies have researched the impact of diverse
treatments in PFS throughout the different eras of
treatment.13,14 Thus, underlining how important it is
to be able to predict the difference in PFS between
different subgroups of patients. The first line of treat-
ment is of utmost importance in mRCC patients, with
several studies underlining the differences between
the OS when comparing different treatments. Here
lies one of the weaknesses of our research, with all
patients receiving TKIs as the first line of treatment,
which is far from the standard of care currently.

In examining patient demographics and clinical
features, we observed a higher incidence of hyper-
tension and dyslipidaemia in the non-LTS group
compared to the LTS group. While these comorbidi-
ties are often prevalent in the general population,
their association with poorer outcomes in mRCC
prompts consideration of comprehensive manage-
ment strategies that encompass these systemic health
concerns. It is important to establish the difference
between hypertension prior to treatment initiation
and treatment-induced hypertension. In a paper
published by Liu et al., 15 the predictive value of TKIs-
induced hypertension in patients with mRCC was
assessed, concluding that this hypertension might be
a predictor of better prognosis, especially when using
sunitinib or pazopanib. This conclusion, to which
the authors arrived via meta-analysis, clarified the
conflicting evidence previously existing about TKIs-
induced hypertension.16–18 We could not find any
consistent data about hypertension at the time of
diagnosis and its possible prognostic power. In the
case of dyslipidaemia, it is described in the literature
that the use of statins may improve treatment out-
comes in patients receiving first-line sunitinib.19 We
could not find any consistent data either about dys-
lipidaemia at the time of diagnosis and its prognostic
implications. We are, however, inclined to think that
patients who suffer from one or both of these patholo-
gies might suffer from other comorbidities, which
could worsen the prognosis of this group of patients.

The Karnofsky Performance Status (KPS), a
dependable measure of functional impairment,
showed statistically significant differences between
the LTS and non-LTS cohorts. The overwhelming
majority of LTS had a KPS higher than 80, reinforcing
the value of functional status as a prognostic factor
for treatment tolerance and survival. As it is already
established in the MSKCC prognostic factor model, a
KSP less than 80% was a predictor of poor prognosis,
and even an independent predictor of short survival20

as it may reflect, in combination with other factors
from the MSKCC model, tumour burden, aggressive
tumour biology, and/or paraneoplastic processes.21,22

Concerning laboratory abnormalities, low
haemoglobin levels were markedly more prevalent
in the non-LTS group. This finding aligns with
existing literature suggesting a correlation between
anaemia and unfavorable cancer prognoses,
potentially due to underlying mechanisms like
tumour hypoxia. Being anaemic, one of the items
in the IMDC prognostic model, patients who show
low haemoglobin levels are more often classified as
intermediate or poor risk group, which would be
responsible for a shorter overall survival, as seen in
previous literature.23

Notably, the absence of hypercalcemia, throm-
bopenia, and neutrophilia in the LTS group may
indicate a less aggressive disease phenotype or a
better overall health status, both of which could
contribute to enhanced responsiveness to targeted
therapies. The significant gap in incidence of these
parameters between the two groups points to their
potential utility in refining prognostic models and
tailoring treatment approaches.

Furthermore, the Heng risk classification, which
stratifies patients based on key prognostic indicators,
corroborated the role of these criteria in predicting
outcomes. The preponderance of LTS with interme-
diate risk scores underscores the nuanced nature of
risk assessment in mRCC and the importance of
considering a spectrum of factors beyond traditional
high-risk categorization.

Nephrectomy status emerged as a particularly
impactful variable, with all long-term survivors hav-
ing undergone this surgical procedure, in stark
contrast to less than three-fifths of the non-LTS group.
This complements existing evidence suggesting a
survival benefit with nephrectomy in the context
of metastatic disease and highlights the procedure’s
potential role in enhancing treatment efficacy. How-
ever, in this case, we might be facing a selection
bias, as patients belonging to the LTS group are the
ones with better prognostic factors, and thus they are
the most eligible patients to undergo cytoreductive
nephrectomy (CN). Moreover, CN has been widely
questioned in the last few years with the publication
of trials such as CARMENA,24 which showed that
sunitinib alone was noninferior to CN followed by
sunitinib, with level 1 evidence. However, as some
literature already points out,25 in this study only
intermediate and poor-risk patients were included,
making it impossible to generalize the results of this
study to the population of our study.

We also observed differences in the distribution
of metastases, with variations in the presence of
metastatic lesions across different anatomical loca-
tions. For instance, lung metastases are the most
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common in mRCC, and were notably prevalent
among LTS in our study. This site of metastases carries
one of the best prognoses of all visceral sites.26 More-
over, prognostic models based on nomograms have
been developed for lung metastatic RCC, which accu-
rately predict OS in these patients.27 Other locations
of metastases, such as bone and liver, offer a much
worse prognosis. For bone metastases, their emer-
gence usually indicates an advanced disease stage.
Moreover, their osteolytic property augmented the
incidence of skeletal-related events (SRE), such as
pathological fracture and spinal compression,28 thus
increasing mortality and reducing the median sur-
vival time.29,30 Liver metastases also offer a very poor
prognosis, being the location of metastasis in which
a solitary lesion offers the lowest overall survival
rate.31 When hepatic metastases are present in mRCC,
metastatic disease is usually widespread, which lim-
its the pool of patients suitable for local treatment
such as hepatectomy.32

To further refine our understanding of the
factors influencing long-term survival, we
conducted a multivariable logistic regression
analysis. This approach allowed us to identify
independent predictors of long-term survival while
controlling for the influence of other variables.
Our final model revealed that dyslipidemia
(OR = 0.147, p = 0.025) and anemia (OR = 0.220,
p = 0.036) were significantly associated with lower
odds of achieving long-term survival. These findings
suggest that addressing these specific factors could
potentially enhance our prediction of long-term
outcomes in patients with mRCC.

Our statistical analysis, while providing valuable
insights, has limitations inherent to its method-
ology and data source. The multivariable logistic
regression, despite controlling for multiple variables,
operates under the assumption of linearity and inde-
pendence between predictors, which might not fully
capture the complex interplay in biological sys-
tems. Additionally, our model’s generalizability is
constrained by the sample size and the specific char-
acteristics of our patient cohort, potentially limiting
its applicability to broader populations. Furthermore,
the retrospective nature of our study introduces the
possibility of unmeasured confounding factors and
biases related to data collection and patient selec-
tion, which could influence the observed associations.
These limitations underscore the need for cautious
interpretation of our findings and emphasize the
importance of future prospective studies with larger,
more diverse cohorts to validate and expand upon
our results.

Our study has several limitations that warrant
consideration. Firstly, the sample size is relatively
small and the study was conducted at a single center,
which may limit the generalizability of our findings to
other populations. Secondly, all patients in our study
received first-line TKIs, which may introduce bias
and limit the applicability of our findings to current
treatment paradigms where combination therapies
are often favored. However, we believe that our study
still provides valuable insights into prognostic factors
that may remain relevant regardless of the treatment
regimen used.

Despite these limitations, our findings offer valu-
able insights into the prognostic factors associated
with long-term survival in mRCC. Our results are
consistent with key prognostic factors identified in
established models like MSKCC and IMDC, such as
KPS, anemia, and Heng risk group. Additionally, our
study suggests the potential value of incorporating
comorbidities and patient-reported outcomes, such
as FKSI-19 scores, into existing prognostic models.

Future research should aim to validate our
findings in larger, more diverse populations and
investigate the impact of comorbidities and PROs
in a more comprehensive manner. Our findings
could be integrated into existing prognostic tools by
adding FKSI-19 scores and specific comorbidities to
these models. Additionally, our results can generate
hypotheses for prospective research, such as studies
evaluating the impact of early interventions targeting
specific comorbidities or those designed to improve
HRQoL in mRCC patients.

Notwithstanding the limitations mentioned
above, our study contributes to a deeper
understanding of the factors affecting long-
term survival in mRCC. By identifying potential
prognostic factors and suggesting ways to
incorporate them into existing models, our findings
can help clinicians better predict outcomes and
personalize treatment strategies for their patients.
Moreover, our results highlight the importance of
considering HRQoL and the impact of comorbidities
in the management of mRCC, emphasizing a more
holistic approach to patient care.

Conclusions

Our study highlights the impact of various factors on
long-term survival in patients with metastatic renal
cell carcinoma (mRCC) initially treated with tyro-
sine kinase inhibitors (TKIs). We found that a lower
Karnofsky performance status (KPS < 80), bone or
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liver metastases, and certain laboratory abnormali-
ties (hypercalcemia, thrombocytopenia, neutrophilia)
are associated with a lower likelihood of long-term
survival. Conversely, a good quality of life (high
FKSI score) and lung-only metastases appear to be
associated with better oncological outcomes. Multi-
variable analysis revealed dyslipidemia and anemia
as independent predictors of decreased long-term
survival, suggesting potential targets for improving
outcomes in mRCC patients. While our findings offer
valuable insights into prognostic factors in mRCC,
it is essential to acknowledge the limitations of our
study, particularly the small sample size and potential
for unmeasured confounding. Further research with
larger and more diverse cohorts is needed to validate
these findings and refine our understanding of long-
term survival in mRCC.
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