
Review Not peer-reviewed version

Epidemiology Patterns of Renal Cell

Carcinoma Worldwide: Examining Risk

Factors and Contemporary

Immunotherapy Approaches

Ikenna K. Uchendu , Yvan Sinclair Ngaha Tchawe , Zhilenkova Angelina V. , Zaiana D. Sangadzhieva ,

Alexander S. Rusanov , Leonid N. Bagmet , Varvara D. Sanikovich , Nathalia M. Nikitina , Obinna A. Ikebunwa ,

Henshaw U Okoroiwu , Olokodana Babatunde Kazeem , Marina I. Sekacheva *

Posted Date: 27 October 2023

doi: 10.20944/preprints202310.1757.v1

Keywords: Renal cell carcinoma; Epidemiology; Immunotherapy; Prevalence rate; Mortality rate

Preprints.org is a free multidiscipline platform providing preprint service that

is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons

Attribution License which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

https://sciprofiles.com/profile/656526
https://sciprofiles.com/profile/2069576


Review

Not peer-reviewed version

Epidemiology Patterns of Renal

Cell Carcinoma Worldwide:

Examining Risk Factors and

Contemporary Immunotherapy

Approaches

Ikenna K. Uchendu , Yvan Sinclair Ngaha Tchawe , Zhilenkova Angelina V. , Zaiana D. Sangadzhieva ,

Alexander S. Rusanov , Leonid N. Bagmet , Varvara D. Sanikovich , Nathalia M. Nikitina , Obinna A. Ikebunwa ,

Henshaw U Okoroiwu , Olokodana Babatunde Kazeem , Marina I. Sekacheva 

*

Posted Date: 27 October 2023

doi: 10.20944/preprints202310.1757.v1

Keywords: Renal cell carcinoma; Epidemiology; Immunotherapy; Prevalence rate; Mortality rate

Preprints.org is a free multidiscipline platform providing preprint service that

is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons

Attribution License which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 October 2023                   doi:10.20944/preprints202310.1757.v1

©  2023 by the author(s). Distributed under a Creative Commons CC BY license.

https://sciprofiles.com/profile/656526
https://sciprofiles.com/profile/2069576
https://doi.org/10.20944/preprints202310.1757.v1
http://creativecommons.org/licenses/by/4.0/


 

Review 

Epidemiology Patterns of Renal Cell Carcinoma 
Worldwide: Examining Risk Factors and 
Contemporary Immunotherapy Approaches 

Ikenna K. Uchendu 1,2, Yvan S. Ngaha Tchawe 1,3, Angelina V. Zhilenkova 1, Zaiana D. 

Sangadzhieva 1, Alexander S. Rusanov 1, Leonid N. Bagmet 1, Varvara D. Sanikovich 1, Nathalia 

M. Nikitina 1, Obinna A. Ikebunwa 2,4, Henshaw U. Okoroiwu 5, Olokodana Babatunde Kazeem 
6, and Marina I. Sekacheva 1,* 

1 Institute for Personalized Oncology, Center for Digital Biodesign and Personalized Healthcare, First 

Moscow State Medical University of the Ministry of Health of Russia (Sechenov University), 8-2 

Trubetskaya str., Moscow 119991, Russia. 
2 Medical Laboratory Science Department, Faculty of Health Science and Technology, College of Medicine, 

University of Nigeria, Enugu Campus, 410001 Enugu, Nigeria.        
3 Department of Public Health, James Lind Institute, Rue de la Cité 1, 1204 Geneva, Switzerland 
4 Biotechnology Department, First Moscow State Medical University of the Ministry of Health of Russia 

(Sechenov University), 8-2 Trubetskaya str., Moscow 119991, Russia. 
5 Department of Medical Laboratory Science, University of Calabar, Cross River State, Etagbor, PMB 1115 

Nigeria.  
6 Department of the N.A Semashko Public Health and Healthcare, Erismann Institute of Public Health, First 

Moscow State Medical University of the Ministry of Health of Russia (Sechenov University), 8-2 

Trubetskaya str., Moscow 119991, Russia. 

* Correspondence: Institute for Personalized Oncology, Center for Digital Biodesign and Personalized 

Healthcare, First Moscow State Medical University of the Ministry of Health of Russia (Sechenov 

University), Moscow, Russia. Email: sekacheva_m_i@staff.sechenov.ru  

Simple Summary: Renal cell carcinoma is an alternate term for kidney cancer that describes a situation in 

which malignant cells form in the tubules of the kidney. It is a public health concern as it is the 14th most 

prevalent cancer among all cancers with an incidence of 430,000 in 2020. This article situates us on the 

epidemiology of kidney cancer around the world while introducing us to the latest recommendations and 

therapeutic research on this disease. Thus, it intends to be a beneficial tool for the physician dealing with kidney 

cancer to debate the immunotherapeutic approach with regard to the most recent recommendations, and for 

the researcher who wants to assess the burden of the disease and the therapeutic axes currently explored. 

Abstract: Renal cell carcinoma (RCC), alternative term for kidney cancer, is becoming more common 

worldwide each year, and there are many different contributing factors. Among all cancers, RCC is the 14th 

most prevalent; and it ranks as the 14th and 9th most prevalent cancer overall for women and men respectively. 

RCC cases increased by more than 430,000 in 2020. While disease burdens are highest in Eastern Europe 

(Belarus and Russia) and North America (Canada and the United States), Africa, Asia, and Latin America are 

predicted to report increase in prevalence as these regions embrace change in lifestyle. The majority of RCC 

cases are accidentally found on imaging, and survival is greatly impacted by the disease stage at diagnosis, 

with a metastatic cancer having a 5-year survival rate of 12%. As a consequence of early discovery and more 

improved treatments, RCC mortality has declined. The key epidemiologic variables of RCC include vast 

regional and geographical heterogeneity in prevalence rates, and the cause is largely unclear. Recognized risk 

factors include smoking, being overweight, having previous episodes of hypertension, and suffering chronic 

renal illness. Unexpectedly swift, RCC diagnosis and therapy have advanced. RCC prevalence continues to rise 

although survival rates have sharply improved. Cancer survival and treatment have improved, and more gains 

are projected as a result of clinical and translational research. In this review, kidney cancer statistics and recent 

literatures are examined on a global scale. It covered aspects of kidney cancer, including its epidemiology, 

causes, risk factors, current immunotherapy, chances for prevention, and future planning. 

Keywords: renal cell carcinoma; epidemiology; immunotherapy; prevalence rate; mortality rate 
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INTRODUCTION 

Renal Cell Carcinoma (RCC), is a condition in which cancerous cells develop in the kidney's 

tubules [1,2]. Clear cell (75% of renal cell carcinomas), papillary (15% to 20%), and chromophobe (5%) 

are the three main histological subtypes of RCC [3,4]. Nephroblastoma (5–6%), transitional cell 

carcinoma (8%), renal medullary carcinomas (1%) and renal sarcomas (1%), which complete the 

remaining 15% of kidney tumors, are also present [5]. RCC incidence varies greatly over the world, 

with Czech Republic and the North America having the highest incidence rates [6,7]. Each year, there 

are 14,000 RCC-related mortalities and 64,000 incidence rate of RCC in the US [8].   

Due to its propensity to be found at a later stage, clear cell RCC has the worst disease-specific 

survival rates [3]. The risk of RCC can be impacted by smoking and the overuse of some painkillers 

[9]. This condition is influenced by factors like gender, race, and age. RCC is increasingly prevalent 

in males over the age of 60, and ages between 60-80 years have the highest proportion [5]. Compared 

to Asian-Americans or Pacific Islanders in the US, RCC is increasingly prevalent among Caucasians, 

African-Americans, Hispanics, and Native Americans [7,10].  

In the last ten years, significant progress has been achieved in the management of RCC. 

Secondary to a better awareness of the biological mechanisms underlying the progression of cancer 

are advancements in treatment [11]. A number of novel immuno-oncology medications have 

demonstrated excellent performance in treating advanced kidney cancer, and they are now being 

investigated in conjunction with targeted therapy [12]. One of the primary components of the 

advancements has been the development of targeted therapy as the cornerstone of management in 

RCC [13]. In this narrative review, kidney cancer statistics and recent literature are examined on a 

global scale. It covered aspects of kidney cancer, including its epidemiology, causes, risk factors, 

current management, chances for prevention, and future planning. 

1. Epidemiology of renal cell carcinoma 

A crucial tool for addressing many issues about the cause of cancer is epidemiology. Numerous 

clinical variables linked to the progression of RCC have been identified, and differences in gender, 

age, and regional distribution have been described [14–18]. In vitro research and experimental models 

have both provided in-depth demonstrations of several of them, however, publications with a special 

attention on comparing RCC in  the world are hard to find. 

1.1.1. Global Epidemiology of renal cell carcinoma 

Among all cancers, RCC is the 14th most prevalent. It ranks as the 14th and 9th most prevalent 

cancer overall for women and men respectively [17,19]. The World Cancer Research Fund 

International reported that there were more than 430,000 new cases of RCC in 2020 [20]. 

Providing periodical estimates of the global burden of cancer is one of the duties of the CSU of 

the IARC. The 2018 estimates of cancer incidence and death from GLOBOCAN 2020 are updated 

from previously published estimates. The United Nations’ 20 world regions are used as the base units 
for estimation as before, along with results that have been combined internationally [21]. Estimates 

were created for 18 of age and above and 38 cancer locations, including gender and unidentified 

malignancies. Using on the GLOBOCAN estimations of cancer prevalence and mortality provided 

by the IARC, we mentioned the burden of RCC globally in 2020 in this review. The IARC describes 

the sources and procedures used in creating the GLOBOCAN estimates for 2020 online ( 

http://gco.iarc.fr/today). 

The projected number of prevalent cases over a one-year period are distributed as a proportion 

in Figure 1. in 2020, kidney cancer only, both sexes, ages 15-74 years in the 195 countries. Most 

prevalent cases (Proportion ≥ 7.9 per 100,000) occurred in Russia, Belarus, Ukraine, Kazakhstan, 

Poland, Romania, Argentina and Venezuela. In the second place ranking in terms of prevalent cases 
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(Proportion, 3.4-7.9 per 100,000) occurred in United State, Canada, China, Mongolia, Australia, Brazil, 

Peru, Nigeria, Namibia among others. Least deaths (Proportion < 0.65 per 100, 000) occurred in Congo, 

Democratic Republic of Congo, Uganda, Zambia, Madagascar, Mozambique among others. 

 

Figure 1. Estimated number of prevalent cases (1-year) as a proportion in 2020, Renal cell carcinoma, 

both genders, ages 15-74. Data source: GLOBOCAN 2020 Map production: IARC 

(http://gco.iarc.fr/today) World Health Organization. 

The prevalence pattern is followed by variations in mortality globally, with the highest rates 

found in the Baltic nations and the Czech Republic (9.1/100,000 males) [21]. Since the 1990s, the 

worldwide mortality rate has been steady [6]. The majority of nations have seen a decline in death 

rates in recent years, with noteworthy exceptions being Croatia, Brazil, Greece, Portugal, Ireland, and 

Slovenia, where rates have remained on the rise. In general, women appear to be experiencing a faster 

decline in mortality than males. Black patients in the US have had a greater drop in mortality, and 

since the 1970s, their mortality rates have remained less compared to those of white patients [21–23]. 

This variation might be explained by racial differences in kidney cancer biology and aggressiveness, 

but there may be other factors at play as well, such as competitive mortality [24]. 

Figure 2 shows the distribution of estimated age-standardized mortality rates (ASR) in 2020, 

kidney cancer only, both sexes, ages 15-74 years in the 195 countries. Most deaths (ASR ≥ 2.8 per 100,000) 

occurred in Russia, Belarus, Ukraine, Kazakhstan, Poland, Romania, Argentina and Venezuela. In the 

second place ranking in terms of number of deaths (ASR, 1.8-2.8 per 100,000) occurred in United State, 

Canada, China, Mongolia, Australia, Brazil, Peru, Nigeria, Namibia among others. Least deaths 

(ASR< 0.8 per 100, 000) occurred in Congo, Democratic Republic of Congo, Uganda, Zambia, 

Madagascar, Mozambique among others. 
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Figure 2. Estimated age-standardized mortality rates (World) in 2020, Renal cell carcinoma, both 

gender, ages 15-74. Data source: GLOBOCAN 2020 Map production: IARC (http://gco.iarc.fr/today) 

World Health Organization. 

1.1.2. Epidemiology of Kidney Cancer in Europe 

Incidence of RCC has been gradually rising, especially in North America [25] and Eastern 

Europe [6], A number of Eastern and Central European nations have among of the highest prevalence 

and fatality rates for kidney cancer worldwide [6], and there are no known causes for this occurrence. 

The estimated number of prevalent cases (1-year) and estimated number of deaths in 2020 of kidney 

cancer, both sexes, ages 15-74, were deduced from data used to produce a descriptive graph (Figures 3 

and 4). The Russian Federation was shown to have the highest prevalent cases (1 year) and deaths when 

compared to other Eastern and Central Europe countries. 
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Figure 3. Estimated number of prevalent cases (1-year) in 2020, Renal cell carcinoma, both genders, 

ages 15-74 in Eastern and Central Europe countries. Data source: GLOBOCAN 2020 Graph 

production: Global Cancer Observatory (http://gco.iarc.fr). 
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Figure 4. Estimated number of deaths in 2020,Renal cell carcinoma, both genders, ages 15-74 in  

Eastern and Central Europe countries. Data source: GLOBOCAN 2020 Graph production: Global 

Cancer Observatory (http://gco.iarc.fr). 

Figure 3 shows the projected number of prevalent cases over a one-year period in 2020, kidney 

cancer, both sexes, ages 15-74 years in Central and Eastern Europe countries. Most prevalent cases in 

the order of ranking occurred as follows: Russian Federation (16.496, 20.2 %), Germany (9397, 11.5 

%), France (8489, 10.4 %), United Kingdom (7722, 9.4 %), Italy (6738, 8.2 %), Spain (5044, 6.2 %), 

Ukraine (3681, 4.5 %) and others (24210, 29.6 %).  

Figure 4 shows the projected number of deaths in 2020, kidney, both sexes, ages 15-74 years in 

Eastern and Central Europe countries. Central and Eastern Europe countries variations in mortality 

due to Kidney cancer show the trend of prevalence, with the highest deaths observed in the order of 

ranking, as follows: Russian Federation (6.952, 23.6 %), Germany (3110, 10.6 %), France (2295, 7.8 

%), United Kingdom (2125, 7.2 %), Ukraine (2112, 7.2 %), Poland (1904, 6.5 %), Italy (1896, 6.4 %) 

and others (9053, 30.7 %).  

2. Causes and risk factors of kidney cancer 

Obesity, smoking, high blood pressure and ACKD when there is ESRD are all risk factors for 

RCC [26–28]. RCC may develop as a result of work-related exposure to trichloroethylene, and this 

situation may also result in higher mortality rates [25]. Trichloroethylene is being categorised as a 

human carcinogen by the IARC, which links it specifically to renal cancer [3]. Most often, mechanics, 

oil processors, dry cleaners, producers of polyvinyl chloride, and those who make low-nicotine 

cigarettes are exposed to trichloroethylene during work [25]. There are 10 hereditary disorders that 

increase the chance of RCC development [29]. The most prevalent of them is von Hippel-Lindau 

disease, which causes clear cell RCC by causing VEGF to be activated [29]. The similar etiology is 

followed by around 60% of sporadic clear cell RCC. New medicines that block VEGF receptors have 

been created as a result of this discovery and are being utilized to treat heritable and sporadic cases 

of clear cell RCC [30,31]. A complete elucidation of the risk factors of kidney cancer is shown on Table 

1. 

Table 1. Risk factors kidney cancer. 

Risk factor Inference References 

Established risk 

factor 
  

Male gender Positive correlation [16,18] 

Age Positive correlation [17] 

Obesity Positive correlation [32,33] 

Smoking Positive correlation with a dosage response [17] 

Hypertension 
Positive correlated to a dosage response. Uncertainty exists over how 

hypertensive drugs affect the risk of kidney cancer. 
[34] 

Renal disease 
Renal cancer risk is increased in cases of ACKD, ESRD, and renal 

transplant. 
[35,36] 

Alcohol 
Compared to abstinence, moderate alcohol use has a protective 

impact. Higher consumption has no added benefits 
[37] 

Family history 

Renal cancer risk is increased by having an affected first-degree 

relative. 

Renal cancer is also predisposed by a number of rare inherited 

genetic diseases, such as von Hippel-Lindau, hereditary papillary 

renal carcinoma, Birt-Hogg-Dubé syndrome, hereditary 

leiomyomatosis RCC, succinate dehydrogenase RCC, and tuberous 

sclerosis. 

[38,39] 
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Unestablished risk 

factor 
  

Physical activity Greater exercise is beneficial. [40] 

Diabetes Positive correlation  [41] 

Occupational 

exposure 

◆ The IARC believes that there is enough evidence to classify 

trichloroethylene as a carcinogenic substance that can cause kidney 

cancer. 

◆ Arsenic and its inorganic compounds, cadmium and its 

compounds, perfluorooctanoic acid from printing operations, and 

welding fumes, according to the IARC, have little evidence. 

[42] 

 

[43] 

Analgesic use  Positive correlation with NSAIDs [44–46] 

3. Current treatment of renal cell carcinoma 

The clinical approach to treating individuals with RCC is constantly changing due to new drugs 

and drug combinations. The highlight and overview of current standards of care for advanced RCC, 

as well as the most recent therapy advancements are thus: 

3.1. Lenvatinib plus pembrolizumab 

ICIs and TKIs have transformed first-line therapy for clear cell Renal Cell Carcinoma (ccRCC). 

The most recent trial, together with Axitinib combined with pembrolizumab, cabozantinib combined 

with nivolumab and Avelumab combined with Axitinib was Lenvatinib in addition to 

pembrolizumab. The CLEAR study evaluated pembrolizumab 200mg three times each week in 

combination with lenvatinib 20 mg each day in comparison to the previous standard of treatment, 

sunitinib [44,47,48]. 

Patients showed clear cell histology and were treatment novices. Only about 10% of the 1069 

randomized patients presented poor risk disease, with the majority of patients being categorized as 

good or intermediate risk by the IMDC score. Approximately 7% of patients had sarcomatoid 

characteristics, a bad prognostic indicator. In comparison to sunitinib, which had a median PFS of 9.2 

months and a 2-year overall survival (OS) rate of 70.4%, Having a median PFS of 23.9 months, 

Lenvatinib combined with pembrolizumab showed outstanding efficacy and an OS rate of 79.2%. As 

remarkable in the Lenvatinib combined with pembrolizumab arm, 71% of patients experienced an 

objective response (OR), with 16% achieving complete remission (CR). In all analysed subgroups 

(CPS), the combination was preferred despite IMDC risk category or PD-L1combined positive score. 

Except for those who have an IMDC good risk illness, the advantage of the combination for OS was 

similar across all subgroups. This was only an exploratory discovery, as the study lacked the 

necessary power to identify variations in OS by IMDC risk group. The combination's greater efficacy 

is offset by its increased toxicities. In patients taking lenvatinib-pembrolizumab, gastrointestinal 

issues, fatigue, hypertension, and hypothyroidism were the most frequent adverse events (AE). A 

grade ≥3 event was experienced by 82% of participants overall versus 71.8% in the sunitinib arm. In 
68.8% of patients, the lenvatinib dosage needed to be decreased. Patients in the third treatment arm 

of the study were administered lenvatinib 18 mg and everolimus 5 mg per day. PFS vs sunitinib was 

significantly increased by the treatment (14.7 vs. 9.2 months), whereas OS was the same (hazard ratio 

1.15).  It is not advisable to use this combination as the first-line therapy. because it does not provide 

an OS benefit. However, the research highlights the effectiveness of Lenvatinib combined with 

everolimus, and the combination is still an effective treatment choice in later-stage therapy [45]. It 

seems reasonable to conclude that regardless of IMDC risk category or PD-L1 status, For patients 

with advanced ccRCC, Lenvatinib combined with pembrolizumab constitutes a new first- line 

therapy standard of care. 
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3.2. Belzutifan 

Belzutifan, an oral HIF-2 inhibitor, was the subject of two studies that were presented at the 

genitourinary symposium of ASCO in 2021. If cells are below hypoxic stress, HIF proteins become 

activated. They enhance neoangiogenesis, proliferation, and tumor growth via its function as 

transcription factor. Due of the widespread absence of the Von Hippel-Lindau tumor suppressor 

gene, HIF proteins build up in RCC. Belzutifan prevents HIF-2 and HIF-1 from heterodimerizing, 

reducing their ability to cause cancer. Belzutifan was administered as a single drug to 55 patients 

with advanced ccRCC daily at a dose of 120 mg in the first in human phase I/II research [46]. 

According to the IMDC score, 76% of the patients were categorized as moderate or poor risk and had 

already had check point and VEGF suppression medication. With a median PFS median of 14.5 

months, a DCR of 80% and an ORR of 25%, belzutifan demonstrated good anticancer efficacy.  

Further research in a randomized phase 3 trial is in progress in light of these exceptional outcomes 

in a patient population that had previously received treatment. In accordance with a successful trial 

in phase 2 in this uncommon patient category, the US FDA has previously approved belzutifan for 

these patients [49]. Belzutifan and cabozantinib were investigated in another trial for their 

effectiveness and safety in treating patients with metastatic ccRCC [50]. Belzutifan and cabozantinib 

were taken daily in doses of 120 mg and 60 mg, respectively. 53 individuals who had had up to two 

prior therapies were included in the preliminary results. The ORR and DCR were confirmed to be 

22% and 92.7%, respectively.  The combination had a 6-month OS rate of 95% and a median PFS of 

16.8 months. Belzutifan and cabozantinib were both discontinued by 11.3% and 15.1% of patients, 

respectively, of patients due to adverse events, respectively. The results of the study are consistent 

with the effectiveness of cabozantinib as a single agent as shown in its pivotal trial. Further research 

into this novel combination is justified by the encouraging results obtained in conjunction with a 

tolerable safety profile. 

3.3. Cabozantinib 

A number of small trials were presented that examined cutting-edge therapies for non-ccRCC. 

The most prevalent non-ccRCC is papillary carcinoma, for which sunitinib was formerly the standard 

of therapy due to less conclusive data [51]. Patients with non-clear cell histology were not included 

in studies examining the use of ICIs in conjunction with TKIs or double ICI as the first-line treatment 

for advanced illness. In addition to VEGF overexpression [52]. According to Mayrhofer and 

Niedersüß-Beke [53], papillary RCC has a high prevalence of mesenchymal epithelial transition 

(MET) gene changes. Advanced papillary RCC patients, participated in a randomised phase 2 trial, 

were compared to sunitinib and other MET kinase inhibitors. Cabozantinib inhibits multiple tyrosine 

kinases, such as the VEGF receptor, AXL receptor, and the MET tyrosine kinase [54]. Savolitinib and 

crizotinib's trial arms were prematurely discontinued for ineffectiveness. Sunitinib was given to 46 

individuals, while cabozantinib was given to 44 patients. When compared to sunitinib, cabozantinib 

significantly raised median PFS. (9.0 months). Comparing sunitinib, which had an ORR of 4% and no 

CR, to cabotinib, which had a 23% ORR with 2 patients even obtaining CR, cabotinib performed much 

better. The investigation lacked the necessary power to identify variations in overall survival. In 

comparison to the sunitinib arm (39% of patients), cabozantinib arm (74% of patients) had 

significantly more grade 3 or 4 incidents, which is in line with the medications' known side effect 

profile. Therefore, the ESMO recommendation of cabotinib as the best therapy option for these 

patients can be regarded the new standard of care [53]. Another recent trial that evaluated the 

effectiveness of cabozantinib in conjunction with nivolumab further supports the drug's action in 

non-ccRCC [55]. A well-known standard treatment for clear cell RCC is cabozantinib combined with 

nivolumab [56]. Forty-seven (47) individuals were divided into two cohorts for treatment in a single-

arm phase 2 trial based on the histology of their tumors. (cohort 1: papillary, unclassified RCC, cohort 

2: chromophobe RCC). It was permitted to get prior therapy, however in cohort 1, which had 40 

patients, 65% of them had never received any. The median OS and PFS were 28 and 12.5 months, 

respectively. In cohort 1, the DCR was 97%, and 48% of patients experienced a partial response. No 

reactions were seen in patients (cohort 2, 7 individuals) with chromophobe histology. The safety 
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profile of this combination was consistent with its known toxicity profile. For the drugs cabozantinib 

and nivolumab, respectively, therapy was stopped in 17% and 19% of patients. In contrast to 

chromophobe RCC, which appears to be resistant to cabozantinib even when used in conjunction 

with immunotherapy, the study emphasizes the drug's activity in papillary RCC [56]. 

3.4. Current standard of care 

For fit patients with metastatic ccRCC, the first-line conventional treatment consists of either 

double checkpoint inhibition or a TKI [53]. Pembrolizumab + axitinib [57], nivolumab + cabozantinib 

[56] and pembrolizumab + lenvatinib [58], when Compared to sunitinib, revealed there is a survival 

advantage regardless of PD-L1 status or IMDC risk category. Nivolumab + ipilimumab has an OS 

advantage over sunitinib in IMDC moderate or poor risk illness; as a result, it is also a recommended 

therapy standard in this patient population [59,60]. 

4. Area of prevention opportunities and future direction 

Although the causes of kidney cancer are believed to be multiple, the etiology is mostly unclear 

(Table 1). A variety of risk variables have been researched up to this point, some of which are 

changeable and so present a chance for primary prevention. Abstaining from or quitting smoking, 

avoiding being overweight or obese, and managing hypertension are likely to play a significant role 

in lowering the risk of kidney cancer. To this purpose, the promotion and uptake of healthy behaviors 

are greatly assisted by primary care physicians and public health organizations. On a larger scale, 

geographic and environmental exposures at the national level, such as trichloroethylene and 

unidentified others, would necessitate system-level measures to affect not only the risk of kidney 

cancer but also the general health of the community. Nevertheless, kidney cancer is not typically seen 

as an occupational cancer. There hasn't been any concrete proof of a link between kidney cancer and 

environmental exposures in general. Additionally, renal cell carcinoma alters the tumor 

microenvironment to trigger an immune response, just like all other malignancies do. This alteration 

influences the cytokine signalling patterns of circulating immune cells, which may also be useful as 

cancer biomarkers or therapeutic targets.  

5. Conclusion 

While 2% of all cancer diagnoses and mortality worldwide are RCC, its prevalence has 

significantly increased in the developed world, becoming the 14th most prevalent; and it ranks as the 

14th and 9th most prevalent cancer overall for women and men respectively. Clear cell histological 

subtype is the most prevalent, then papillary and chromophobe, and it has the strongest connections 

with several modifiable and unmodifiable risk factors.  RCC can be prevented by avoiding 

modifiable risk factors. Accurate imaging analysis is essential for its early detection, and physicians 

need to be educated in RCC imaging diagnosis and early care. RCC therapy has evolved, and several 

combinations of therapies are currently being proposed. These medicines have increased patient 

overall survival, which has resulted in a rise in the prevalence of RCC. All of this emphasizes the 

need to expand research, particularly on proven beneficial combined therapy approaches. 
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