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Abstract

Introduction: Renal cell carcinoma (RCC) accounts for approximately 2 to 3% of all malignant tumors in adults. 20 to 25% of 
patients still have metastatic disease at the time of diagnosis. Several patient- or tumor-related parameters have been identified as 
prognostic factors for survival in metastatic renal cell carcinoma (MRCC).

Objectives: We evaluated the role of several prognostic factors in predicting death and/or progressive disease in patients with 
metastatic renal cell carcinoma.

Materials and methods: Between 2016 and 2023, 95 consecutive patients who were presented with metastatic MRCC in our 
department were included in this analysis. All patients were treated with either surgery, targeted therapy or immunotherapy. The 
parameters analyzed to determine their impact on prognosis included laboratory parameters, treatment-related factors, tumor-
related factors, and patient-related factors.

Results: Variables significantly associated with death and/or disease progression in univariate analysis were histological 
subtype (p<0.003), type of surgery ( p<0,002 ) , vascular invasion (p=0.003), IMDC score, Furhman grade (p=0,005). However, 
in multivariate analysis only the histological subtype,type of surgey, IMDC score, vascular invasion as well as the patient’s WHO 
retained statistical significance and were associated with a lower survival rate. The median overall survival of patients with 3 or 4 
prognostic factors, 2 factors, and 0 or 1 factor was 10 months, 32 months, and 61 months, respectively.

Conclusion: Clinical and pathological parameters have an impact on the prognosis of CRC. The most consistent prognostic 
factors may be histological subtype, vascular invasion, type of surgery. 
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Introduction
Kidney cancer accounts for 3% of all cancers. It ranks third 

among urological cancers after prostate and bladder cancer [1]. 
There are several histological types of kidney cancer, the most com-
mon being renal cell carcinoma (RCC), which represents over 85% 
of all kidney cancers and is the ninth most common cancer in devel-
oped countries [2].

Kidney cancer is twice as common in men, with a peak inci-
dence between 60 and 70 years old [3]. The incidence of kidney  

 
cancer is up to 10 times higher in North America and Europe than 
in Asia and Africa.

 In Morocco, kidney cancer represented 32.7% of urinary sys-
tem cancers, which in turn represented 2.4% of all cancers [4].

Patients with advanced stage RCC have an extremely grim prog-
nosis due to the limited efficacy of treatment (5*). Immunotherapy 
can induce an objective response rate (ORR) was 42% versus 27% 
and complete response rate (CRR) was 11% (6). Nephrectomy in 
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patients with metastatic disease mainly has cytoreductive and pal-
liative effects on local and systemic symptoms.

Prognostic factors serve as markers for disease progression, 
and precise identification of these factors is crucial for assessing 
and managing patients with RCC. Various prognostic factors of RCC 
have been discussed in the literature, including clinical, anatomical, 
and molecular parameters, but none have been successfully validat-
ed thus far [5-7].

The aim of this study was to determine and establish associ-
ations between the histopathological characteristics of RCC and 
their impact on survival and metastasis.

Materials and Methods
This is a retrospective study of patients with metastatic RCC ad-

mitted to the Department of Medical Oncology at Hassan II Univer-
sity Hospital in Fez from January 2016 to January 2024. The study 
included all cases meeting the following criteria: kidneys affected 
by any subtype of RCC (including clear cell RCC, papillary RCC, chro-
mophobe RCC, and collecting duct carcinoma) that underwent sur-
gery or not and received either TKI or immunotherapy.

The data were categorized into four major groups, comprising 
epidemiologic information, clinical parameters, histopathological 
parameters (morphological subtype, grade, presence of necrosis, 
sarcomatous change, microvascular invasion, invasion of renal cap-
sule, renal sinus, and tumor stage), and follow-up information (sur-
vival, recurrence, metastasis, and time and cause of death). Tumors 
were graded according to the Fuhrman and International Society 
of Urological Pathology (ISUP) scoring systems and classified using 
the American Joint Committee on Cancer (AJCC) and Tumor, Node, 
Metastasis (TNM) classification systems.

Statistical analysis was conducted using the SPSS software. A 
two-tailed P value equal to or less than 0.05 was considered indica-
tive of significance in all tests.

Results 
In total, 95 patients (males n=53, females n=42, median age: 

65 years, range: 40 to 65 years) were included in our analysis. The 
most common metastatic site was the lung (46%), followed by 
the bones (23%) and the cerebral (3%). Out of the 95 samples, 63 
(66,3%) were identified as clear cell carcinoma, 16 (16%) as papil-

lary tumors, 7 (7%) as chromophobe tumors. A group of 2 patients 
exhibited sarcomatous features and were studied separately. Sarco-
matous RCC, initially considered a distinct subtype, is now recog-
nized as a high-grade transformation that can occur in any subtype 
of RCC.

Regarding the Fuhrman grade, 9 patients (9,5%) were classi-
fied as grade I, 37 (38,9%) as grade II, 33 (34,7%) as grade III, and 
16(16.8%) as grade IV. Perinephric fat invasion, collecting system 
invasion, and vascular invasion were present in the samples of 25 
,12, and 24 (30.4%) patients, respectively.

Hemoglobin levels were found to be above 11.5 g/dL in 82% 
of patients. Lactate dehydrogenase levels were normal in 6.3% of 
patients.

Death and/or progressive disease results significantly correlat-
ed with histological subtype (p<0.003), Fuhrman grade (p=0.0005), 
vascular invasion (p=0.002), type of surgery (p<0,002), IMDC score 
(p<0,005), index of performance status. Presence of adrenal in-
vasion or collecting system invasion was not significant (p=0.14 
and p<0.083). Only histological subtype, tumor, vascular invasion, 
type of surgery, IMDC score, and index of performance status were 
significantly associated with overall survival (OS) on multivariate 
analysis.

The median overall survival was 13 months (range: 1 to 100 
months), Sex and age did not influence survival using log-rank anal-
ysis (P=0.6 and p=0,2 respectively), Tumor size did not have a sig-
nificant impact on survival in univariate analysis and multivariate 
regression analysis. Tumor grade had a significant impact on sur-
vival in univariate analysis and did not retain its individual signifi-
cance when combined in multivariate regression analysis.

Survival analysis by tumor type revealed a significant differ-
ence between clear cell RCC, papillary RCC, and chromophobe RCC. 
The significant difference pertained to worse outcomes for the re-
maining histological types grouped compared to clear cell carcino-
ma (P=0.034) and chromophobe carcinoma (P <0.001).

There was a statistically significant difference in survival be-
tween patients in the low- (P<0.001), medium- and high-risk 
groups: 25 months (range: 6.4-280), 12.1 months (range: 0.43-67) 
and 2.9 months (range: 1-39 months), respectively (Figures 1,2).

Figure 1: Survival of patients stratified by type of treatment.
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Figure 2: The overall survival according to prognostic groups.

Discussion
The purpose of this analysis was to define the prognostic fac-

tors and survival outcomes in patients undergoing treatment for 
MRCC, either through surgery, TKI, immunotherapy, or a combina-
tion thereof. 

Numerous stratification models for MRCC survival have been 
defined in the past, with KPS, CRP, nephrectomy, Hb, and nuclear 
grade being the most commonly identified risk factors.

RCC accounts for approximately 85% of renal malignancies, 
making it the most common renal tumor. However, conventional 
histopathological grading provides limited insight into tumoro-
genesis and predicting the clinical behavior of the disease [9]. Over 
the last few decades, the recognition of collecting duct carcinoma 
and chromophobe RCC as distinct entities marked the initial steps 
in defining RCC subtypes [10]. Through extensive pathological and 
genetic investigations, various types of tumors with presumed di-
verse cellular origins, phenotypes, and clinical characteristics [11] 
have been identified. The discovery of specific genetic alterations 
underlying pathogenesis has led to the acknowledgment of distinct 
tumor types. This classification, based on specific genetic features, 
was initially proposed by Kovacs [12], with a consensus on a new 
classification system being reached in 1996 at the Heidelberg con-
ference [13]. Subsequently, in 1997, this classification system was 
reaffirmed through a consensus workshop between the Union In-
ternational Contre le Cancer (UICC) and the American Joint Com-
mittee on Cancer (AJCC).

The interpretation of survival data regarding different RCC 
types remains controversial. However, numerous studies suggest 
that chromophobe RCC exhibits significantly better survival out-
comes compared to conventional and papillary RCC have an inter-
mediate prognosis [14, 15]. Our study indicated that clear cell renal 
cell carcinoma has a better prognosis than other solid RCC sub-
types. Other histological factors including tumor grade and lymph 
vascular invasion have also been studied in several studies.

Tumor grade is considered one of the most important histolog-
ical prognostic factors. The Fuhrman nuclear grade [16] has now 
been replaced by the World Health Organization/International So-
ciety of Urological Pathology (WHO/ISUP) classification [17]. This 
relies solely on nuclear prominence for grades 1 to 3, allowing for 
less inter-observer variability [18]. It has been demonstrated that 
the WHO/ISUP classification provides superior prognostic infor-
mation compared to the Fuhrman grading, especially for grade 2 
and 3 tumors. In all types of RCC, prognosis worsens with stage and 
histopathological grade. The 5-year OS for all types of RCC is 49%, 
which has improved since 2006, likely due to an increase in inci-
dentally detected RCC and new systemic treatments. [19,20] Clin-
ical factors include performance status (PS), local symptoms, ca-
chexia, anemia, platelet count, neutrophil count, lymphocyte count, 
C-reactive protein (CRP) [21], albumin and various indices derived 
from these factors such as neutrophil count.

Other factors such as age, sex, and race do not influence the 
clinical course of the disease. Although younger patients may lose 
more years of expected survival, there is no difference in actual 
survival duration compared to older patients [22]. General pre-
sentation symptoms such as weight loss, fatigue, persistent fever, 
and pain are concerning prognostic variables indicating a negative 
impact on survival. Numerous molecular markers such as carbonic 
anhydrase IX (CaIX), VEGF, HIF, Ki67 (proliferation), p53, p21 [23], 
PTEN (phosphatase and tensin homolog) cell cycle [24], E-cadher-
in, osteopontin [25], CD44 (cell adhesion) [230, 231], CXCR4, PD-
L1 miRNAs, SNPs, genetic mutations, and gene methylations have 
been studied (LE: 3). While most of these markers are associated 
with prognosis and many of them enhance the discrimination of 
current prognostic models, there has been little emphasis on ex-
ternal validation studies. Moreover, there is no conclusive evidence 
regarding the value of molecular markers for treatment selection 
in mRCC. Therefore, their systematic use in clinical practice is not 
recommended.
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Conclusion
Histological subtype (p<0.003), Fuhrman grade (p=0.005), 

vascular invasion (p=0.002), type of surgery (p<0.002), and perfor-
mance status index were significantly associated with death and/
or disease progression in univariate analysis. However, only histo-
logical subtype, vascular invasion, type of surgery, and performance 
status index are prognostic factors for survival in multivariate anal-
ysis. In the future, a deeper genetic and molecular understanding 
of tumor growth will contribute to the development of even more 
precise integrated predictive systems for RCC.
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