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Abstract

RCC is a tumor that manifests in proximal tubule epithelial cells and accounts for 3% of total adult neoplastic cases.
In Indonesia, RCC cases are still deemed low, but show a tendency to increase annually. This study’s objective is to
provide a description on the clinicopathologic features of RCC patients in Prof. dr. .G.N.G. Ngoerah General
Hospital in the province of Bali from 2018 to 2022. This is a cross-sectional study which implemented total sampling
in collecting secondary data from the laboratory of anatomical pathology in Prof. dr. I.G.N.G. Ngoerah General
Hospital. There were 38 cases of RCC from a total of 108 kidney cases which underwent histopathologic
examinations. Descriptive analysis showed that the majority of RCC cases were found in the age range of 51 — 60
years old (36.8%), males (76,3%), left tumor laterality (57,9%), operative procedures for specimen collection
(94,7%), ccRCC subtype (63,2%), tumor size of >10 cm (50,0%), grade Il — IV (57,9%), and pT3a stage (47,4%).
The combination of these clinicopathologic findings suggested that the RCC patients in Bali were shown to be
associated with worse prognosis and should consider further analytical studies.

Keywords: Renal cell carcinoma; Epidemiology; Characteristic.

Resumo

O CCR ¢é um tumor que se manifesta nas células epiteliais do tibulo proximal e é responsavel por 3% do total de
casos neoplasicos em adultos. Na Indonésia, os casos de CCR ainda sdo considerados baixos, mas mostram uma
tendéncia a aumentar anualmente. O objetivo deste estudo é fornecer uma descricdo das caracteristicas
clinicopatologicas dos pacientes com CCR no Prof. 1.G.N.G. Hospital Geral Ngoerah na provincia de Bali de 2018 a
2022. Este € um estudo transversal que implementou amostragem total na coleta de dados secundérios do laboratério
de anatomia patologica do Prof. 1.G.N.G. Hospital Geral de Ngoerah. Houve 38 casos de CCR de um total de 108
casos renais submetidos a exames histopatoldgicos. A analise descritiva mostrou que a maioria dos casos de CCR foi
encontrada na faixa etéria de 51 a 60 anos (36,8%), sexo masculino (76,3%), lateralidade do tumor esquerdo (57,9%),
procedimentos operatérios para coleta de espécimes (94,7%), subtipo CCRcc (63,2%), tamanho tumoral >10 cm
(50,0%), grau Il — IV (57,9%) e estagio pT3a (47,4%). A combinagdo desses achados clinico-patoldgicos sugeriu que
0s pacientes com CCR em Bali demonstraram estar associados a pior progndstico e deveriam considerar estudos
analiticos adicionais.

Palavras-chave: Carcinoma de células renais; Epidemiologia; Caracteristica.
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Resumen

El CCR es un tumor que se manifiesta en las células epiteliales del tubulo proximal y representa el 3% del total de
casos neoplasicos en adultos. En Indonesia, los casos de CCR todavia se consideran bajos, pero muestran una
tendencia a aumentar anualmente. El objetivo de este estudio es proporcionar una descripcion de las caracteristicas
clinico-patolégicas de los pacientes con CCR en el Prof. dr. I.G.N.G. Hospital General Ngoerah en la provincia de
Bali de 2018 a 2022. Se trata de un estudio transversal que implementé un muestreo total en la recopilacion de datos
secundarios del laboratorio de patologia anatémica del Prof. dr. I.G.N.G. Hospital General de Ngoerah. Hubo 38 casos
de CCR de un total de 108 casos de rifion que se sometieron a examenes histopatoldgicos. El andlisis descriptivo
mostré que la mayoria de los casos de CCR se encontraron en el rango de edad de 51 a 60 afios (36,8%), hombres
(76,3%), lateralidad izquierda del tumor (57,9%), procedimientos operativos para la recoleccion de muestras (94,7%),
subtipo ccRCC (63,2%), tamafio tumoral >10 cm (50,0%), grado Il — 1V (57,9%) y estadio pT3a (47,4%). La
combinacion de estos hallazgos clinico-patoldgicos sugirié que los pacientes con CCR en Bali demostraron estar
asociados con un peor prondstico y deberian considerar estudios analiticos adicionales.

Palabras clave: Carcinoma de células renales; Epidemiologia; Caracteristica.

1. Introduction

Cancer has been one of the disorders which resulted in high mortality rates globally due to postponed medication.
Cancer cases are presented with many variants based on the location of manifestation, types of cancer, and many other factors.
One of the most common types of cancer affecting the urogenital system is Renal Cell Carcinoma (RCC). RCC or previously
known as Grawitz tumor is one of the most prevalent kidney cancers which covers 85% of total cases worldwide. RCC is a
tumor that manifests in kidney tubules epithelial cells and accounts for 3% of total adult neoplastic cases. The causes of RCC
are currently still considered vague, complex, and multifactorial. However, several studies have found smoking and obesity to
be common causes of RCC (Melisa et al., 2016).

The majority of RCC cases are found in Western developed countries, such as countries in East and North Europe,
North America, and Australia whereas countries from Asia and Africa have lower number of cases. Despite having lower
number of cases, socioeconomically developing countries have higher RCC mortality rates when compared to developed
countries. RCC ranks third in the highest mortality rate caused by urogenital cancers and ranks twelfth in number of cancer-
related deaths in the United States (Moch et al., 2016; Seno et al., 2011).

In Indonesia, RCC cases are considered quite low with incidence rate of approximately 2.4 cases every 100,000
civilians. A study conducted in Cipto Mangunkusumo Hospital in the capital of Indonesia from 1995 until 2009 found that
there was an annual increase in number of RCC cases. There were only 17 cases of RCC reported from 1995 until 1999, which
then increased to 30 cases from 2000 until 2004, and eventually reaching 52 cases from 2005 until 2009 (Seno et al., 2011).
Despite being one of the types of cancer with low prevalence rate when compared to other types of cancer worldwide, RCC
provides many potential areas of research since it presents unique histopathologic features, varying clinical findings, and is
considered a complex type of neoplasm (Vargas et al., 2012). However, studies on the clinicopathologic characteristics of RCC
are still rare across the globe. Therefore, the authors aimed to study the clinicopathologic characteristics of RCC in Prof. dr.

I.G.N.G. Ngoerah General Hospital in the province of Bali from the year of 2018 until 2022.

2. Methodology

This study implemented an observational cross-sectional study design and was conducted in the laboratory of
anatomical pathology in Prof. dr. .G.N.G. Ngoerah General Hospital which served as Bali’s central hospital. The method of
total sampling was implemented in collecting all secondary data of kidney cases which underwent histopathologic
examinations in the laboratory of anatomical pathology. The cases were then divided into categories of neoplastic and non-
neoplastic cases. The neoplastic cases were further classified into RCC and non-RCC cases, whereas the non-neoplastic cases

were further classified into infectious and anatomical causes (Merchan-Hamann & Tauil, 2021). This study had been approved
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by the Ethical Commission of Udayana University (No: 925/UN14.2.2.VI1.14/LT/2023)

Descriptive analysis was conducted on the RCC cases to acquire their clinicopathologic characteristics. All statistical
analyses were conducted using IBM SPSS Statistics 20. Numerical variables were tested for normality using Shapiro-Wilk test
and were presented in mean (z standard deviation, SD) for normally distributed data and in median (interquartile range, IQR)

for abnormally distributed data. Categorical variables were presented in n (%).

3. Results

There was a total of 108 cases of kidney specimens sent to the laboratory of anatomical pathology to be
histopathologically examined. The 108 kidney cases consisted of 61 neoplastic and 47 non-neoplastic cases. The neoplastic
cases were further classified into 38 RCC cases and 23 non-RCC cases. Non-RCC cases included cases of Wilms tumor,
urothelial carcinoma, sarcoma, angiomyolipoma, and other causes. The category of non-neoplastic cases was predominantly
occupied by cases with infectious causes rather than anatomical (Table 1).

Table 1 - Total kidney cases in the laboratory of anatomical pathology.

n (%
Cases (n:(10é)3)
Neoplastic
RCC 38 (35,2)
Clear Cell RCC (ccRCC) 24 (22,2)
Papillary RCC (PRCC) 11 (10,2)
Collecting Duct Carcinoma (CDC) 2(1,9
Mixed RCC 1(0,9)
Non-RCC 23 (21,3)
Wilms tumor 7 (6,5)
Urothelial carcinoma 8 (7,4)
Sarcoma 2(1,9)
Angiomyolipoma 2(1,9)
Others 4(3,7)
Non-Neoplastic 47 (43,5)
Infectious 32 (68,1)
Anatomical 15 (31,9)

Source: Authors (2023).

All 38 cases of RCC were further descriptively analyzed for their clinicopathologic characteristics. The results from
our analysis found that from a total of 38 RCC cases, 29 patients (76.3%) were males. The mean (+ SD) age of all patients was
53.0 (= 12.4) years old with the majority of patients being in the age range of 51 — 60 years old (36.8%). Almost all of the
specimens delivered to the laboratory of anatomical pathology for histopathologic examinations were surgically collected,
which accounted for 36 cases (94.7%) whereas 2 cases (5.3%) were collected through biopsy. The manifestation of RCC on
the right kidney was found in 15 cases (39.5%) and on the left kidney in 22 cases (57.9%). There was 1 case (2.6%) which did
not have laterality data stated in its medical record. The median (IQR) size of the tumor found in our study was 11.0 (7.88) cm
with the majority of cases having tumor size of >10 cm (50.0%). There were 2 cases (5.3%) which did not have size data stated
in their medical records. There were four histological subtypes found in our study which included 24 cases (63.2%) of ccRCC,
11 cases (28.9%) of PRCC, 2 cases (5.3%) of CDC, and 1 case (2.6%) of mixed RCC. Our study found that the most common
RCC grade was grade Il with 14 cases (36.8%) followed closely by grade 111 with 12 cases (31.6%) and grade IV with 10 cases
(26.3%). Grade | was the least to be found, consisting of only 1 case (2.6%) together with another case (2.6%) which grade

was not stated in its medical record. The most common pT stage in our study was pT3a with a total of 18 cases (47.7%),
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whereas the least common were pT2, pT2a, pT3b, and pT3c with each only consisting of 1 case (2.6%). In addition, there were
3 cases (7.9%) which did not have pT stage data stated in their medical records (Table 2).

Table 2 - Demographics and clinicopathologic characteristics of RCC.

n (%)
(n=38)
Age, years 5132,%;t
21-30 1(2,6)
31-40 5(13,2)
41-50 9(23,7)
51-60 14 (36,8)
61-70 6 (15,8)
>70 3(7,9)
Sex
Male 29 (76,3)
Female 9(23,7)
Tumor laterality
Right 15 (39,5)
Left 22 (57,9)
Not available 1(2,6)
Specimen collection method
Surgical 36 (94,7)
Biopsy 2 (5,3)
Histologic subtypes
ccRCC 24 (63,2)
PRCC 11 (28,9)
CDC 2(53)
Mixed RCC 1(2,6)
Tumor size, cm 11,0 (7,88)°
<7 11 (28,9)
7-10 6 (15,8)
>10 19 (50,0)
Not available 2 (5,3)
Grading
Grade | 1(2,6)
Grade Il 14 (36,8)
Grade 111 12 (31,6)
Grade IV 10 (26,3)
Not available 1(2,6)
pT Staging
pT1 3(7,9)
pT1lb 2(53)
pT2 1(2,6)
pT2a 1(2,6)
pT2b 4 (10,5)
pT3 2(53)
pT3a 18 (47,4)
pT3b 1(2,6)
pT3c 1(2,6)
pT4 2 (5,3)
Not available 3(7,9)

2 Mean (+ SD); ® Median (IQR)

Source: Authors (2023).
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4. Discussion
The mean (+ SD) age of patients at time of RCC diagnosis from all the samples found in this study was 53.0 (£12.4)

years old with the majority of patients being in the 51 — 60 years old (36.8%) age range. These age findings were lower when
compared to studies from the United States which reported 64 years old as the mean age and most patients were found to be in
the 65 — 74 years old age range (Anand et al., 2020; Howlander et al., 2020). Another study by Capitano et al. (2018) which
evaluated the effect of aging on RCC found that the risk for RCC increased progressively starting from the age of 40 — 44 years
old and reached its peak between the age of 60 and 70 years old. The age findings from this study were still higher than that of
ours. However, comparison with Asian countries showed similar age findings. The data from a cancer center hospital in
Indonesia found that patients were mostly diagnosed with kidney cancer at the age range of 51 — 65 years old (Duha et al.,
2022). A similar finding was reported from a tertiary care referral center in India where the median age at time of RCC
diagnosis from their samples was 58 years old (Pallagani et al., 2021). The factors which led to relatively younger age of
diagnosis in Asian countries when compared to Western countries still need to be further studied.

The comparison in sex category found that 76.3% of the RCC patients in our study were males. This finding is in
accordance with the data from GLOBOCAN 2018 which showed that two-third of global RCC cases were found in males
(Bray et al., 2018). The study by Capitanio et al. (2019) also showed that the proportion of male to female RCC patients was
1.5:1, whereas the study by Duha et al. (2022) found that the proportion was 2.3:1. The predisposition of higher RCC incidence
in males compared to females are influenced by many factors, including lifestyle, jobs and occupations, comorbidities,
hormones, and even genetics. Higher incidence rates in males have been associated with the prevalence of smoking and
exposure to occupational-related toxins in several studies (Gelfond et al., 2018; Mancini et al., 2020; Peired et al., 2021; Pesch
et al., 2000). In 2013, it was reported that 22.4% of mortalities in male RCC patients were associated with history of smoking
(Dy et al., 2017). The tendency of men’s choice of jobs and occupations also put them at higher risk for RCC manifestation.
An epidemiological study which recruited 57,310 workers exposed to 2,4,5-Tricholorophenoxyacetic (2,4,5-T) herbicide found
that only 2.7% of the workers were females. Another cohort study on the effect of metalworking fluids as RCC risk factor
which recruited 33,421 workers also found that there were only 13.5% of female workers. Both 2,4,5-T herbicide and
metalworking fluids exposures were shown to be associated with increased risk for RCC (Andreotti et al., 2020; Shrestha et al .,
2016).

Hypertension was found to be an independent risk factor for RCC and was found to be more prevalent in male
populations than that of females (Doumas et al., 2013; Macleod et al., 2013). This condition may be due to hypertension being
a multifactorial disease often influenced by lifestyle factors, such as smoking which is more common in males. Males with
hypertension were found to be 1.32 times more likely to develop RCC (Gelfond et al., 2018). This condition is further
exacerbated by the findings which showed that the usage of antihypertensive drugs was associated with increased risk for
kidney cancer incidence (Xie et al., 2020). Furthermore, hypertension also plays a role in the pathogenesis of chronic kidney
disease which was also found to be a risk factor for the manifestation of RCC (Carrero et al., 2018; Peired et al., 2020).

Females tend to be diagnosed with RCC at much older age when compared to males. This suggested that higher
female hormones during younger years could have played a protective role by preventing the pathogenesis of RCC (Hew et al.,
2012). A study by Yu et al. (2013) found that RCC cells expressed estrogen receptor beta (ERB) which could act as a tumor
suppressor. The stimulation of estrogen and ERJ activation could inhibit RCC proliferation and also induce cell apoptosis. A
cohort study by Setiawan et al. (2009) which recruited 106,036 females found that females who had experienced menarche
above 15 years old were associated with a 42% increase in risk for RCC despite not being statistically significant (p > 0.05).
There has not been any clear association of the use of hormonal contraceptives, age of menopause, and history of

hysterectomy/oophorectomy with RCC incidence in females until now (Zucchetto et al., 2008). Another hormonal factor which
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was found to influence the development of RCC was the expression of androgen receptors. However, the expression of
androgen receptors could occur in both males and females without any significant differences (G. Zhu et al., 2014). The study
by Noh et al. (2013) found that higher expression of androgen receptors in RCC was associated with more aggressive cancer
characteristics and worse prognosis. The expression of androgen receptors could induce the proliferation of RCC cells by
inhibiting miRNA-145 (Chen et al., 2015).

Genetically, there are differences in the metabolic pattern of RCC between males and females. The genes associated
with immune response and inflammation were found to be predominantly expressed in male RCC patients, whereas female
RCC patients expressed genes associated with catabolic processes (Brannon et al., 2012). A genomic study conducted by
Laskar et al. (2019) found two sex-specific RCC gene loci. The DPF3 gene was associated with higher risk in females, whereas
EPAS1 was associated with higher risk in males.

The distribution of RCC laterality in our study found a slightly higher frequency of left kidney cases (57.9%) with a
18.4% difference. The study by Pallagani et al. (2021) reported equal distribution between right and left kidney cases. Another
study by Strauss et al. (2019) also reported equal distribution among 17,709 RCC patients. Despite RCC laterality tends to be
equally distributed, it has been found to be one of the prognostic factors of RCC. The data from Surveillance, Epidemiology
and End Results (SEER) and German Centre for Cancer Registry Data (ZfKD) reported that RCCs which manifested on the
left kidney were frequently found in an advanced stage with lower cancer-specific survival (CSS) rate (Strauss et al., 2019).
The study by Guo et al. (2019) also found that patients who had RCC on the right kidney tend to have better clinicopathologic
features when compared to cases on the left kidney. Therefore, the slightly higher number of left kidney cases in our study
could have indicated a tendency towards worse prognosis.

Almost all of the specimens sent for histopathologic examinations in our study were surgically excised (94.7%). This
was in accordance with a study on clinicopathologic characteristics of RCC in Kenya where the majority of the specimens
collected were also surgically excised (Mutuiri & Gakinya, 2022). Surgically collected specimens give the advantage of being
able to determine more specific characteristics, such as pT staging which is based on tumor sizes, when compared to biopsy
specimens which are only feasible for tumor grading. However, the implementation of biopsy in specimen collection has been
increasing over the last few years (Williamson, 2019). Biopsy is used to consider whether to put a patient under surveillance or
to carry out surgical procedures as means for RCC treatment. Metastatic cases proved to be a challenge for biopsy in
determining cases of primary kidney cancer and in distinguishing clear cell from non-clear cell subtypes (Halverson et al.,
2013). Another limitation of biopsy was difficulty in determining clear cell subtype in high grade cancers with poorly
differentiated morphology (Taneja et al., 2019). There were 2 cases of RCC which were collected through biopsy in our study.
This may have been due to the cases being determined as inoperable advanced stage cases. In such cases, biopsies are only
conducted to diagnose and to determine appropriate chemotherapies.

The most common subtype found both regionally and globally is ccRCC. As much as 70-80% of RCC cases in Asia
were dominated by ccRCC (Duha et al., 2022). Following ccRCC, the most common subtypes are PRCC and ChRCC. These
three subtypes were reported as the most common subtypes starting from ccRCC, PRCC, then ChRCC sequentially by data
from SEER, ZkKD, and the studies by Anand et al. (2020), Mutuiri and Gakinya (2022), and Pallagani et al. (2021). The most
common subtypes found in our study were also ccRCC (63.2%) followed by PRCC (28.9%). However, the difference was that
our study did not have any cases of ChRCC, but found 2 rare cases of CDC (5.3%) and 1 case of mixed RCC (2.6%) instead.
When compared to other common subtypes, ccRCC cases that needed to be treated surgically were reported to have worse
prognosis in general. However, this condition would not be relevant after adjusting the grade and stage of each subtype (Klatte
et al., 2018). Patients with CDC subtypes were generally associated with worse prognosis independent of its stage and grade

(Keegan et al., 2012). There was one CDC case in our study which was not graded since it was assumed as a subtype with
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generally worse prognosis. There was also a case of mixed RCC in our study which showed both ccRCC and PRCC
morphologies. The ideal method in determining the specific subtype in such cases is to perform immunohistochemistry (IHC)
test. However, this case was restricted to routine histopathologic examinations using Hematoxylin and Eosin (H&E) staining
and was reported as a case of mixed RCC in our study.

The median (IQR) size of tumor in our study was 11.0 (7.88) cm with the majority of cases having the size of more
than 10 cm (50.0%). These findings differed greatly from SEER data which reported that >10 cm tumors only accounted for
10% of total cases and the majority of cases had tumor sizes below 4 cm (43.8%). However, the study by Mutuiri and Gakinya
(2022) reported that the mean tumor size of RCC in their study was 9.7 cm which was also quite large. Large tumor sizes in
RCC have been associated with worse prognosis. A study by Kurban et al. (2017) included 323 neoplastic cases of which 320
of them were RCC cases. This study analyzed the correlation of tumor size with grade and pT stage and found that 54 from
106 cases of neoplasm with the tumor size of >7 cm were either graded Il or IV by the Fuhrman grading method and 71 from
106 cases had the pT stage of > pT3a. These findings were in accordance to our study where the accumulated percentage of
grade 111 and IV cases reaching up to 57.9% and the most prevalent pT stage being pT3a (47.4%). However, it should be taken
into consideration that the grading in our study was conducted using the International Society of Urological Pathology (ISUP)
method which may have had slightly different grading results from the Fuhrman method used in the study by Kurban et al.
(2017), especially in determining grade Il and 111 (Rabjerg et al., 2021). Another study by Zhi et al. (2020) specifically found a
negative correlation between survival rate and size of ccRCC. In addition, large size tumors were also associated with higher
risk for lymph node metastasis which would be represented in higher grades. There were 2 cases (5.3%) in our study which did
not have size data in their medical records due to the specimens being collected through biopsy.

The data from SEER, ZfKD, and the study by Mutuiri and Gakinya (2022) reported that their findings on RCC grades
were dominated by grade 1l cases. As much as 51.8% of SEER data and 65% of ZfKD data were grade Il cases (Guo et al.,
2019; Strauss et al., 2019), whereas the study by Mutuiri and Gakinya (2022) found a slightly lower result where 46% of their
patients were grade 1. In terms of the most common grade, these findings were still in accordance to our study where grade 11
was the most prevalent (36.8%). However, the distribution was quite even when compared directly to grade 111 (31.6%) and
grade IV (26.3%). The accumulation of grade Ill and IV cases (57.9%) greatly outnumbered grade Il cases unlike previous
studies.

The proportion of pT stage in our study showed a major difference from the data from SEER, ZfKD, and the study by
Pallagani et al. (2021). SEER and ZfKD data reported that 68% and 67% of the pT stage found in the datasets respectively
were pT1 (Guo et al., 2019; Strauss et al., 2019). The study by Pallagani et al. (2021) also found that pT1 stage cases were the
most common and accounted for 40.1% of the total samples. In contrast, our study had more invasive cases with the
accumulated number of pT3 cases reaching up to 57.9% and specifically dominated by pT3a (47.4%). The pT3a stage was
recommended to be further observed and analyzed as there were reports regarding different prognoses dependent of the
invasive characteristics displayed. Hence, D. Zhu et al. (2020) proposed three new sub-classification criteria for pT3a which
included type A, B, and C. Type A included pT3a tumors which invaded the pseudo-capsule and had a direct contact with the
perinephric adipose tissues. Type B included pT3a tumors which protruded into the perinephric adipose tissues with a tongue-
like appearance. Type C included pT3a tumors which had nodules distributed in the perinephric adipose tissues. There were
significant differences in the recurrence rate among these three proposed criteria with type B and C being more recurrent in
nature (Xu & Zhu, 2021; D. Zhu et al., 2020).

5. Conclusion

In our study, the age of RCC diagnosis was generally younger compared to studies and data from Western countries
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and patients were predominantly males. The laterality distribution showed slightly higher number of left kidney cases. Almost
all of the specimens sent for histopathologic examinations were surgically collected and the most common histologic subtype
found was ccRCC. The RCC cases in our study presented large tumor sizes and were dominated by grade Il and IV cases. The
cases also presented invasive characteristics which were shown in pT3a being the most prevalent pT stage. The combination of
these clinicopathologic characteristics suggested that the RCC patients in Bali were shown to be associated with worse
prognosis and further studies are needed to analyze possible correlations between certain factors and the prognosis of RCC in
Bali. Further studies should consider the addition of other variables, such as Body Mass Index (BMI), jobs and occupations,
history of smoking or alcohol consumption, comorbidities, and history of prolonged drug use, for a more in-depth

comprehension regarding possible RCC prognostic factors.

Acknowledgments
The authors would like to acknowledge the director of Prof. dr. 1.G.N.G. Ngoerah General Hospital dr. I Wayan
Sudana, M.Kes and the dean of Medical Faculty Udayana University Prof. Dr. dr. Komang Januartha Putra Pinatih, M.Kes.

References

Anand, S., Barsouk, A., & Chaitanya, K. (2020). Epidemiology of Renal Cell Carcinoma. World Journal of Oncology, 11(3), 79-87.
https://doi.org/10.14740/wjon1279

Andreotti, G., Freeman, L. E. B., Shearer, J. J., Lerro, C. C., Koutros, S., Parks, C. G., Blair, A., Lynch, C. F., Lubin, J. H., Sandler, D. P., & Hofmann, J. N.
(2020). Occupational Pesticide Use and Risk of Renal Cell Carcinoma in the Agricultural Health Study. Environmental Health Perspectives, 128(6), 1-10.
https://doi.org/10.1289/EHP6334

Brannon, A. R., Haake, S. M., Hacker, K. E., Pruthi, R. S., Wallen, E. M., Nielsen, M. E., & Rathmell, W. K. (2012). Meta-analysis of clear cell renal cell
carcinoma gene expression defines a variant subgroup and identifies gender influences on tumor biology. European Urology, 61(2), 258-268.
https://doi.org/10.1016/j.eururo.2011.10.007.Meta-analysis

Bray, F., Ferlay, J., Soerjomataram, 1., Siegel, R. L., Torre, L. A., & Jemal, A. (2018). Global Cancer Statistics 2018 : GLOBOCAN Estimates of Incidence
and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 68(6), 394-424. https://doi.org/10.3322/caac.21492

Capitanio, U., Coleman, J., Gore, J. L., Sun, M., Wood, C., Russo, P., & Novara, G. (2019). Epidemiology of Renal Cell Carcinoma. European Urology,
75(1), 74-84. https://doi.org/10.1016/j.eururo.2018.08.036

Carrero, J. J., Hecking, M., Chesnaye, N. C., & Jager, K. J. (2018). Sex and gender disparities in the epidemiology and outcomes of chronic kidney disease.
Nature Reviews Nephrology, 14(3), 151-164. https://doi.org/10.1038/nrneph.2017.181

Chen, Y., Sun, Y., Rao, Q., Xu, H., Li, L., & Chang, C. (2015). Androgen receptor (AR) suppresses miRNA-145 to promote renal cell carcinoma (RCC)
progression independent of VHL status. Oncotarget, 6(31), 31203-31215. https://doi.org/10.18632/oncotarget.4522

Doumas, M., Papademetriou, V., Faselis, C., & Kokkinos, P. (2013). Gender Differences in Hypertension : Myths and Reality. Current Hypertension Reports,
15(4), 321-330. https://doi.org/10.1007/s11906-013-0359-y

Duha, D. A., Harahap, E. U., Santoso, R. B., & Bramono, I. A. (2022). Kidney Cancer Profile in National Cancer Center ( NCC ) - Dharmais Cancer Hospital.
Indonesian Journal of Cancer, 16(4), 226-230. https://doi.org/10.33371/ijoc.v16i4.904

Dy, G. W., Gore, J. L., Forouzanfar, M. H., Naghavi, M., Fitzmaurice, C., & Catto, J. (2017). Global Burden of Urologic Cancers , 1990 — 2013. European
Urology, 71(3), 437-446. https://doi.org/10.1016/j.eururo.2016.10.008

Gelfond, J., Al-bayati, O., Kabra, A., Iffrig, K., Kaushik, D., & Liss, M. A. (2018). Modifiable risk factors to reduce renal cell carcinoma incidence : Insight
from the PLCO trial. Urologic Oncology: Seminars and Original Investigations, 36(7), 340. https://doi.org/10.1016/j.urolonc.2018.04.011

Guo, S., Yao, K., He, X., Wu, S., Ye, Y., Chen, J., & Wu, C.-L. (2019). Prognostic significance of laterality in renal cell carcinoma : A population - based
study from the surveillance , epidemiology , and end results (SEER) database. Cancer Medicine, 8(12), 5629-5637. https://doi.org/10.1002/cam4.2484

Halverson, S. J., Kunju, L. P., Bhalla, R., Gadzinski, A. J., Alderman, M., Miller, D. C., Montgomery, J. S., Weizer, A. Z., Wu, A., Hafez, K. S., & Wolf Jr, J.
S. (2013). Accuracy of Determining Small Renal Mass Management with Risk Stratified Biopsies : Confirmation by Final Pathology. The Journal of Urology,
189(2), 441-446. https://doi.org/10.1016/j.juro.2012.09.032

Hew, M. N., Zonneveld, R., Kiimmerlin, P. E. D., Opondo, D., Rosette, J. J. M. C. H. De, & Laguna, M. P. (2012). Age and gender related differences in renal
cell carcinoma in a European cohort. The Journal of Urology, 188(1), 33-38. https://doi.org/10.1016/j.jur0.2012.02.2573

Howlander, N., Noone, A., Krapcho, M., Miller, D., Brest, A., Yu, M., Ruhl, J., Tatalovich, Z., Mariotto, A., Lewis, D., Chen, H., Feuer, E., & Cronin, K.
(2020). SEER Cancer Statistics Review (CSR) 1975-2016. National Cancer Institute; National Cancer Institute. https://seer.cancer.gov/csr/1975_2016/

Keegan, K. A., Schupp, C. W., Chamie, K., Hellenthal, N. J., Evans, C. P., & Koppie, T. M. (2012). Histopathology in Surgically Treated Renal Cell
Carcinoma: Survival Differences by Subtype and Stage. The Journal of Urology, 188(2), 391-397. https://doi.org/10.1016/j.juro.2012.04.006.Histopathology

8


http://dx.doi.org/10.33448/rsd-v12i13.44402
https://doi.org/10.14740/wjon1279
https://doi.org/10.1289/EHP6334
https://doi.org/10.1016/j.eururo.2011.10.007.Meta-analysis
https://doi.org/10.3322/caac.21492
https://doi.org/10.1016/j.eururo.2018.08.036
https://doi.org/10.1038/nrneph.2017.181
https://doi.org/10.18632/oncotarget.4522
https://doi.org/10.1007/s11906-013-0359-y
https://doi.org/10.33371/ijoc.v16i4.904
https://doi.org/10.1016/j.eururo.2016.10.008
https://doi.org/10.1016/j.urolonc.2018.04.011
https://doi.org/10.1002/cam4.2484
https://doi.org/10.1016/j.juro.2012.09.032
https://doi.org/10.1016/j.juro.2012.02.2573
https://seer.cancer.gov/csr/1975_2016/
https://doi.org/10.1016/j.juro.2012.04.006.Histopathology

Research, Society and Development, v. 12, n. 13, e105121344402, 2023
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v12i13.44402

Klatte, T., Rossi, S. H., & Stewart, G. D. (2018). Prognostic factors and prognostic models for renal cell carcinoma : a literature review. World Journal of
Urology, 36(12), 1943-1952. https://doi.org/10.1007/s00345-018-2309-4

Kurban, L. A. S., Vosough, A., Jacob, P., Prasad, D., Lam, T., Scott, N., Somani, B. K., & Somani, B. K. (2017). Pathological nature of renal tumors - does
size matter ? Urology Annals, 9(4), 330-334. https://doi.org/10.4103/UA.UA_17_17

Laskar, R. S., Muller, D. C., Li, P., Machiela, M. J., Ye, Y., Gaborieau, V., Foll, M., Hofmann, J. N., Colli, L., Sampson, J. N., Wang, Z., Anne, D. B.,
Behnoush, B., Durand, A. G., Le, F., Robinot, N., Blanche, H., Prokhortchouk, E., Skryabin, K. G., & Scelo, G. (2019). Sex specific associations in genome
wide association analysis of renal cell carcinoma. European Journal of Human Genetics, 27(10), 1589-1598. https://doi.org/10.1038/s41431-019-0455-9

Macleod, L. C., Hotaling, J. M., Wright, J. L., Davenport, M. T., Gore, J. L., Harper, J., & White, E. (2013). Risk Factors for Renal Cell Carcinoma in the
Vitamin and Lifefstyle (VITAL) Study. The Journal of Urology, 190(5), 1657-1661. https://doi.org/10.1016/j.juro.2013.04.130.Risk

Mancini, M., Righetto, M., & Baggio, G. (2020). Gender-Related Approach to Kidney Cancer Management : Moving Forward. International Journal of
Molecular Sciences, 21(9), 3378. https://doi.org/10.3390/ijms21093378

Melisa, J., Monoarfa, A., & Tjandra, F. (2016). Profil penderita karsinoma sel ginjal (renal cell carcinoma) di RSUP Prof. Dr. R. D. Kandou Manado periode
2013-2015. E-CliniC, 4(2). https://doi.org/10.35790/ecl.v4i2.14501

Merchan-Hamann, E., & Tauil, P. L. (2021). Proposal for classifying the different types of descriptive epidemiological studies. Epidemiology and Health
Services, 30(1). https://doi.org/10.1590/S1679-49742021000100026

Moch, H., Amin, M. B., Argani, P., Cheville, J., Delahunt, B., Martignoni, G., Medeiros, L. J., Srigley, J. R., Tan, P. H., & Tickoo, S. K. (2016). Introduction.
In H. Moch, P. A. Humphrey, T. M. Ulbright, & V. E. Reuter (Eds.), WHO Classification of Tumours of the Urinary System and Male Genital Organs (4th
Ed., pp. 14-17). World Health Organization.

Mutuiri, A., & Gakinya, S. (2022). Clinicopathologic features of renal cell carcinomas seen at the Aga Khan University Hospital in Kenya. Frontiers in
Medicine, 9, 981305. https://doi.org/10.3389/fmed.2022.981305

Noh, S. J., Kang, M. J., Kim, K. M., Bag, J. S., Park, H. S., Moon, W. S., Chung, M. J., Lee, H., Lee, D. G., & Jang, K. Y. (2013). Acetylation status of P53
and the expression of DBC1 , SIRT1, and androgen receptor are associated with survival in clear cell renal cell carcinoma patients. Pathology, 45(6), 574—
580. https://doi.org/10.1097/PAT.0b013e3283652c7a

Pallagani, L., Choudhary, G. R., Himanshu, P., Madduri, V. K. S., Gupta, P., Shrivastava, N., Baid, G., Meenakshi, R., Aasma, N., & Sanjeev, M. (2021).
Epidemiology and Clinicopathological Profile of Renal Cell Carcinoma : A Review from Tertiary Care Referral Centre. Journal of Kidney Cancer and VHL,
8(1), 1-6. https://doi.org/10.15586/jkcvhl.2021.154

Peired, A. J., Antonelli, G., Angelotti, M. L., Allinovi, M., Guzzi, F., Sisti, A., Semeraro, R., Conte, C., Mazzinghi, B., Nardi, S., Melica, M. E., Chiara, L. De,
Lazzeri, E., Lasagni, L., Lottini, T., Landini, S., Giglio, S., Mari, A., Maida, F. Di, ... Romagnani, P. (2020). Acute kidney injury promotes development of
papillary renal cell adenoma and carcinoma from renal progenitor cells. Science Translational Medicine, 12(536), 1-17.
https://doi.org/10.1126/scitranslmed.aaw6003

Peired, A. J., Campi, R., Angelotti, M. L., Antonelli, G., Conte, C., Lazzeri, E., Becherucci, F., Calistri, L., Serni, S., & Romagnani, P. (2021). Sex and Gender
Differences in Kidney Cancer : Clinical and Experimental Evidence. Cancers, 13(18), 4588. https://doi.org/10.3390/cancers13184588

Pesch, B., Haerting, J., Ranft, U., Klimpel, A., Oelschlégel, B., & Schill, W. (2000). Occupational risk factors for renal cell carcinoma : agent-specific results
from a case-control study in Germany. International Journal of Epidemiology, 29(6), 1014-1024. https://doi.org/10.1093/ije/29.6.1014

Rabjerg, M., Gerke, O., Engvad, B., & Marcussen, N. (2021). Comparing World Health Organization / International Society of Urological Pathology Grading
and Fuhrman Grading with the Prognostic VValue of Nuclear Area in Patients with Renal Cell Carcinoma. Uro, 1(1), 2-13. https://doi.org/10.3390/ur01010002

Seno, D. W. H., Mochtar, C. A, & Umbas, R. (2011). Terapi Sistemik Terkini pada Karsinoma. Indonesian Journal of Cancer, 5(3).
https://doi.org/10.33371/ijoc.v5i3.151

Setiawan, V. W., Kolonel, L. N., & Henderson, B. E. (2009). Menstrual and Reproductive Factors and Risk of Renal Cell Cancer in the Multiethnic Cohort.
Cancer Epidemiology, Biomarkers & Prevention, 18(1), 337-340. https://doi.org/10.1158/1055-9965.EP1-08-0790.Menstrual

Shrestha, D., Liu, S., Hammond, S. K., Lavalley, M. P., Weiner, D. E., Eisen, E. A., & Applebaum, K. M. (2016). Risk of renal cell carcinoma following
exposure to metalworking fluids among autoworkers. Occupational and Environmental Medicine, 73(10), 656-662. https://doi.org/10.1136/0emed-2016-
103769.Risk

Strauss, A., Uhlig, J., Lotz, J., Trojan, L., & Uhlig, A. (2019). Tumor laterality in renal cancer as a predictor of survival in large patient cohorts: A STROBE
compliant study. Medicine, 17, e15346. https://doi.org/10.1097/MD.0000000000015346

Taneja, K., Cheng, L., Al-Obaidy, K., Kao, C.-S., Barletta, J., Howitt, B. E., Wasco, M. J., Palanisamy, N., Gupta, N. S., Rogers, C. G., Carskadon, S., Chen,
Y.-B., Antic, T., Tretiakova, M., & Williamson, S. R. (2019). Clear Cell Renal Cell Carcinoma With a Poorly-Differentiated Component: A Novel Variant
Causing Potential Diagnostic Difficulty. Mod Pathol, 32, 147-148.

Vargas, H. A., Chaim, J., Lefkowitz, R. A., Lakhman, Y., Zheng, J., Moskowitz, C. S., Sohn, M. J., Schwartz, L. H., Russo, P., & Akin, O. (2012). Renal
cortical tumors: Use of multiphasic contrast-enhanced MR imaging to differentiate benign and malignant histologic subtypes. Radiology, 264(3), 779-788.
https://doi.org/10.1148/radiol.12110746

Williamson, S.  R. (2019). The expanding role of renal mass biopsy. Diagnostic Histopathology, 25(10), 379-389.
https://doi.org/10.1016/j.mpdhp.2019.07.003

Xie, Y., Xu, P., Wang, M., Zheng, Y., Tian, T., Yang, S., Deng, Y., Wu, Y., Zhai, Z., Hao, Q., Song, D., Zhang, D., & Dai, Z. (2020). Antihypertensive
medications are associated with the risk of kidney and bladder cancer: a systematic review and meta-analysis. Aging, 12(2), 1545-1562.
https://doi.org/10.18632/aging.102699


http://dx.doi.org/10.33448/rsd-v12i13.44402
https://doi.org/10.1007/s00345-018-2309-4
https://doi.org/10.4103/UA.UA_17_17
https://doi.org/10.1038/s41431-019-0455-9
https://doi.org/10.1016/j.juro.2013.04.130.Risk
https://doi.org/10.3390/ijms21093378
https://doi.org/10.35790/ecl.v4i2.14501
https://doi.org/10.3389/fmed.2022.981305
https://doi.org/10.1097/PAT.0b013e3283652c7a
https://doi.org/10.15586/jkcvhl.2021.154
https://doi.org/10.1126/scitranslmed.aaw6003
https://doi.org/10.3390/cancers13184588
https://doi.org/10.1093/ije/29.6.1014
https://doi.org/10.3390/uro1010002
https://doi.org/10.33371/ijoc.v5i3.151
https://doi.org/10.1158/1055-9965.EPI-08-0790.Menstrual
https://doi.org/10.1136/oemed-2016-103769.Risk
https://doi.org/10.1136/oemed-2016-103769.Risk
https://doi.org/10.1097/MD.0000000000015346
https://doi.org/10.1148/radiol.12110746
https://doi.org/10.1016/j.mpdhp.2019.07.003
https://doi.org/10.18632/aging.102699

Research, Society and Development, v. 12, n. 13, e105121344402, 2023
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v12i13.44402

Xu, X., & Zhu, D. (2021). Prognostic significance of subclassifying stage pT3a renal tumors with fat invasion : a retrospective study of 99 patients. Journal of
International Medical Research, 49(8). https://doi.org/10.1177/03000605211033178

Yu, C., Ho, J., Huang, Y., Cha, T., Sun, G., Yu, D., Chang, F., Chen, S., & Hsu, R. (2013). Estrogen Inhibits Renal Cell Carcinoma Cell Progression through
Estrogen Receptor-p Activation. PLoS ONE, 8(2), e56667. https://doi.org/10.1371/journal.pone.0056667

Zhi, Y., Li, X, Qi, F., Hu, X., & Xu, W. (2020). Association of Tumor Size with Risk of Lymph Node Metastasis in Clear Cell Renal Cell Carcinoma: A
Population-Based Study. Journal of Oncology, 20, 8887782. https://doi.org/10.1155/2020/8887782

Zhu, D., Cao, J., Zhi, C., Guo, T., Li, Y., Lang, Z., & Li, G. (2020). Prognostic significance of the sub-classification of stage pT3a renal tumors by perinephric
and sinus fat invasion. Oncology Letters, 19, 1721-1726. https://doi.org/10.3892/01.2020.11281

Zhu, G., Liang, L., Li, L., Dang, Q., Song, W., Yeh, S., He, D., & Chang, C. (2014). The Expression and Evaluation of Androgen Receptor in Human Renal
Cell Carcinoma. Urology, 83(2), 19-24. https://doi.org/10.1016/j.urology.2013.10.022

Zucchetto, A., Talamini, R., Maso, L. D., Negri, E., Polesel, J., Ramazzotti, V., Montella, M., Canzonieri, V., Serraino, D., Vecchia, C. La, & Franceschi, S.

(2008). Reproductive, menstrual, and other hormone-related factors and risk of renal cell cancer. International Journal of Cancer, 123(9), 2213-2216.
https://doi.org/10.1002/ijc.23750

10


http://dx.doi.org/10.33448/rsd-v12i13.44402
https://doi.org/10.1177/03000605211033178
https://doi.org/10.1371/journal.pone.0056667
https://doi.org/10.1155/2020/8887782
https://doi.org/10.3892/ol.2020.11281
https://doi.org/10.1016/j.urology.2013.10.022

