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Vimentin Expression in Renal Cell Carcinoma and It’s Association with
Histological Grade and Pathological Stage
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Abstract

Introduction: Renal cell carcinoma (RCC) is the most common type of kidney cancer and the incidence
of it has been steadily increasing over the past few years. The precise prediction of prognosis is very
important for planning an effective therapy and follow-up visits. There are some established prognostic
factors, like- histological grade, pathological stage and tumor subtypes, but the tumor behavior is
difficult to predict and may show different outcome. Immunohistochemical study of several molecular
markers may be helpful in this regard.

Objectives: The aim of the present study was to evaluate the expression of vimentin in renal cell
carcinoma and to determine it’s association with histological types, grades and pathological stages.
Methods: This cross-sectional observational study was conducted with 35 cases of RCC for a period of 2
years in Department of Pathology, Sir Salimullah Medical College, Dhaka. In all of histopathologically
diagnosed cases of renal cell carcinoma immunohistochemical staining was done. The collected data
were organized and analyzed using Statistical Package for the Social Sciences (SPSS) version 25. Chi-
square test, Fisher’s exact test and Spearman’s correlation test were used for statistical analysis. A p
value of < 0.05 was considered as significant.

Results: The mean age of the study population was 53.17 £ 11.95 years & large number of patients
(57.1%) were belonged to 41-60 years age group with male predominance (74.3%). Most of the patients
(91.4%) presented with hematuria followed by 74.3% had flank pain and 51.4% had palpable renal mass.
The most common subtype was clear cell carcinoma (68.6%) followed by papillary carcinoma (22.8%),
chromophobe (5.7%) and collecting duct carcinoma (2.9%). Stage pT1 (40.0%) was the most frequent
diagnosis of RCC followed by stage pT2 (34.3%) & Stage pT3 (25.7%). Grade 2 RCC was the most
frequent diagnosis (40.6%) followed by 28.1% grade 3, 18.8% grade 4 and 12.5% grade 1 RCC.
Vimentin expression was negative in chromophobe RCC but other subtypes showed variable degree of
cytoplasmic expression of vimentin. Vimentin [HC expression was significantly high (>8) with increase
in the pathological T stage & WHO/ISUP grade of RCC (p-value 0.038 and 0.03 respectively).
Conclusion: Immunohistochemical expression of vimentin showed statistically significant association
with the pathological T stage (pT) and histological grades (G) of renal cell carcinoma. Routine use of

vimentin expression in conjunction with histopathological grading and staging may provide prognostic
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Introduction

Renal cell carcinoma (RCC) accounts for
approximately 3% of adult cancers and
constitutes 80-90% of all primary malignant

renal tumors. ! Though RCC accounts for 2%
of global cancer diagnoses and deaths, it has
more than doubled in incidence in the
developed world over the past half century
According to GLOBOCAN 2022 estimated
new cases in Bangladesh for RCC were 1440,
whereas deaths were 969 and prevalence rate
was 2.1% in Bangladesh.”® More than 90% of
the renal cell carcinoma arises from the renal

tubules.4

Formally, RCC was divided into 5 main
histologic subtypes: Clear cell, Papillary,
Chromophobe, collecting  duct  and

unclassified RCC.5-0 Clear cell, Papillary and
Chromophobe RCC are the three most
common types, comprising 70-80%, 14-17%
and 4-8% of all RCCs, respectively.
Collecting duct carcinoma is the rarest type of
RCC (<1/%). Most cases of RCC are
discovered incidentally on imaging and
survival is highly dependent on the stage at

diagnosis.2 Up to 30% of patients of RCC
present with metastatic disease. The median
overall survival in patients with metastatic

disease is 12 months.’ Surgery is the
mainstay of treatment. S

Tumor stage and nuclear grade are usually
considered as the main pathological
prognostic factors for patients with RCC.
However, in many cases, these parameters are
insufficient to predict the clinical behavior of
these tumors. Because they are helpful in
making diagnosis of RCC but most of the
time they can not predict the long term
outcome of RCC or can not give proper
guidance regarding therapy. So, attempts to
find out better prognostic criteria remain

Original Contribution

under investigation.1 There are several
methods for the precise diagnosis of RCC. In
addition to pathological diagnosis, various
molecular biomarkers like vimentin have been
considered as effective diagnostic markers for

RCC.%10 Vimentin is involved in the
development of RCC, and their expression
levels are related to the clinical stage,
histological grade and tumor size. High
expression level of Vimentin is presented in
carcinoma tissue with high clinical stage, late

histological grade and large tumor. Iy RCC,
Vimentin overexpression is one of the
independent predictors of poor clinical
outcome and may serve as a useful adjunct in
differentiating different pathological types.
By virtue of its unique expression pattern in
RCC, Vimentin may serve as an attractive

target for RCC therapy.9’10

The aim of the present study is to evaluate the
expression of Vimentin in renal cell
carcinoma and to determine it’s association
with  histological  types, grades and
pathological T stages in order to find out the
role of Vimentin in tumor progression,
prognosis & whether it can be used as
potential target for RCC therapy.

Methods

It was a cross-sectional purposive type of
observational study conducted at the
Department of Pathology, Sir Salimullah
Medical College, Dhaka. The study
population was histopathologically diagnosed
cases of renal cell carcinoma of any grade and
stage. Patients diagnosed as renal cell
carcinoma and received pre-operative
chemo/radiotherapy, sample obtained by
needle biopsy and poorly preserved sample
were excluded.

Study procedure
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A structured case record form was developed
to collect data from the patients. Data was
recorded on variables of interest by interview
and also from patient’s requisition form using
the structured questionnaire after taking
properly informed written consent from the
patient. All the cases were numbered
chronologically and the same number was
given to histopathological as well as in
immunohistochemical slides.

The cases were collected from the
Department of Pathology, SSMC and the
Department of Pathology, Bangladesh
Medical University. Among 35 cases, 16
cases were formalin fixed specimens and 19
cases were paraffin blocks.

After receiving fresh nephrectomy samples,
gross examination was done as per standard
procedure. All the tissue blocks (16) were
submitted for routine processing, paraffin
embedding and slides were stained with
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routine H & E stain. The collected paraffin
blocks were given re-cut and subsequent
staining was done.

Immunohistochemistry was done in the
Department of Pathology, BMU, Dhaka. 3-4
micrometer thick sections of formalin fixed;
paraffin-embedded tissues were used.

Immunohistochemical analysis of Vimentin

Primary antibody was Dako FLEX
Monoclonal Mouse Anti-Vimentin Clone V9
Ready to use and secondary antibody was
EnVision Flex HRP. Positive control was
leiomyoma of uterus and sections were
examined under x40 magnifications. Distinct
granular cytoplasmic staining was taken as
positive. Five independent areas of each slide
were examined under a microscope &
Immuno score was calculated for vimentin-

stained slides according to formula. 12,13

Table I: Immunoscore (Point obtained by % of positive cells) x (staining intensity)

Percentage of Points Staining intensity Points Immuno score
positive cells (cut-off by median)
<10% 1 Negative 0 Negative 0
11-40% 2 Weakly positive 1 Low expression <8
41-75% 3 Moderately positive 2 High expression >8
>75% 4 Strongly positive 3

Statistical analysis

The statistical analysis was carried out using
the Statistical Package for Social Sciences
version 25 for Windows (SPSS Inc., Chicago,
Illinois,  USA).  Descriptive  statistics
(frequencies and percentages) were used to
summarize the patient’s demographic
characteristics and presented in tables,
figures, charts & diagrams. The frequencies
of different entities were expressed as
percentages. Fisher Exact test and Chi-square

Spearman’s correlation test was used to
analyze the correlation between categorical
variables.

Results

Out of 35 cases, grading was observed in 32
cases of clear cell RCC and papillary RCC.
Demographic and histopathological variables
(age, sex, morphological variants, tumour
stage, and tumour grade) were assessed and
immunohistochemical expression of Vimentin

tests were used to analyze the association was observed. Statistical analysis was
between different categorical variables. performed to establish the association
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between histopathological parameters
(morphological variant, tumour stage, tumour
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grade) and immunohistochemical expression
of Vimentin.

Table II: Baseline patients’ characteristics with histological variables (n=35)

Parameters Frequency (n) Percentage (%)
Age groups (years)
Less than 40 7 20.0
40-60 20 571
More than 60 8 22.9
Mean 53.17+11.95, Range 18-72
Sex
Male 26 74.3
Female 9 25.7
Male: Female - 2.9:1
Clinical Presentation
Hematuria 32 91.4
Flank pain 26 74.3
Palpable renal mass 18 51.4
Laterality of tumor
Right 24 68.6
Left 21 31.4
Pole of tumor
Upper pole 14 40.0
Lower pole 16 45.7
Whole kidney 5 14.3
Morphological Variants (n-35)
Clear cell RCC 24 68.6
Papillary RCC 08 22.8
Chromophobe RCC 02 5.7
Collecting duct RCC 01 2.9
TNM stage of RCC (n-35)
pT3 14 40.0
pT2 12 343
pT3 09 25.7
Tumor grade (n-32)
Grade 1 04 12.5
Grade 2 13 40.6
Grade 3 09 28.1
Grade 4 06 18.8

The mean age of the study population was
53.17 + 11.95 years and large number of the
patients (57.1%) were belonged to 41-60
years age group. Male (74.3%) was
predominantly higher than female (25.7%)
with male to female ratio of 2.9:1. Among 35
cases, 32(91.4%) patients had hematuria,
26(74.3%) had flank pain and 18(51.4%) had
palpable renal mass. 68.6% tumors were in
right kidney followed by 31.44% tumors in
left kidney. 40% tumors were located in

upper pole, 45.7% were in lower pole &
14.3% were in whole kidney. Most were clear
cell carcinoma (24 cases, 68.6%), followed by
papillary carcinoma (22.8%) chromophobe
type (5.7%) and collecting duct carcinoma
(2.9%). Stage pTl1 (40.0%) was the most
frequent diagnosis of RCC followed by stage
pT2 (34.3%) and Stage pT3 (25.7%) (shown
in table-2). 40.6% cases were grade 2 RCC
followed by 28.1% were grade 3 RCC, 18.8%
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were grade 4 RCC and 12.5% cases were grade 1 RCC (shown in table-II).

Table III: Distribution of study cases by Vimentin IHC expression (n=35)

Vimentin expression Frequency (n) Percentage (%)
Negative 2 5.7

Low expression (score <8) 14 40.0

High expression (score >8) 19 543

Total 35 100

Immunohistochemical expression of Vimentin were assessed in all cases. 2(5.7%) cases were
negative, low expression was observed in 14(40.0%) cases and high expression in 19(54.3%) cases.
Shown in Table III.

Table IV: Association between Vimentin IHC expression and morphological variants of RCC
(n=35)

Morphological Negative Low expression High expression p-
Variants (n) n(%) n(%) n(%) value
Clear Cell RCC (24) 0(0) 11(45.8) 13(54.2)
Papillary RCC (8) 0(0) 3(37.5) 5(62.5)
Chromophobe RCC (2) 2(100) 0(0) 0(0) 0.009°
Collecting duct RCC (1) 0(0) 0(0) 1(100)
Total (35) 2 14 19

s-significant, p value was determined by Fisher’s exact test

In the present study, Vimentin IHC expression were found in all variants of RCC except
Chromophobe RCC. Among them 54.2% clear cell RCC, 62.5% papillary RCC & 100% collecting

duct RCC showed high expression of Vimentin, that was statically significant (p=0.009). Shown in
Table-IV

Table V: Association between Vimentin IHC expression and pathological T stage of RCC (n=35)

Pathological Negative Low expression High expression p-value
stage (n) n(%) n(%) n(%)
pT1(14) 1(7.1) 9(71.5) 4(21.4) 0.038°
pT2(12) 0(0) 4(33.3) 8(66.7)
pT3(9) 1(11.1) 1(11.1) 7(77.8)
Total (35) 2 14 19

s-significant, p value was determined by Fisher’s exact test

Vimentin IHC expression became progressively higher with increase in the pathological stage of
RCC. High expression was observed in 21.4% of pT1, 66.7% of pT2 & 77.8% of pT3 RCC that was
statistically significant (p-value 0.038). Shown in Table-V
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Table VI: Association between vimentin [HC expression and grade of RCC (n=32)

Grade of RCC Low expression High expression p-value
n (%) n (%)
Grade 1 3(75.0) 1(25.0) 0.03°
Grade 2 8(61.5) 5(38.5)
Grade 3 3(33.3) 6(66.7)
Grade-4 0(0) 6(100)
Total 14 18

s-significant, p value was determined by Chi square test

IHC expression of Vimentin significantly increased as the grade of RCC increased (p-value 0.03).
High expression was found in 25.0% of grade 1, 38.5% of grade 2, 66.7% of grade 3 and 100% of
grade 4 RCC. Shown in Table-VI.

gure Figure 2. Clear Cell RCC (G4) with
features, histological grade 4 (H & E, x20) high Vimentin expression (IHC, x40)
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Figure 3. Papillary RCC, histological grade F1gure .4- Pap1lle}ry RCC (G4) with high
4 (H & E, x20) Vimentin expression (IHC, x20)

Figur Figure 6. Clear cell RCC (G2) with high
histological grade 2(H & E, x20) Vimentin expression (IHC, x20)
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Figure 7. Chromophobe RCC
(H & E, x20)

Discussion

The current study found four histological
subtypes of renal cell carcinoma. The most
common subtype was clear cell carcinoma
(68.6%) followed by papillary carcinoma
(22.8%), chromophobe (5.7%) and collecting
duct carcinoma (2.9%) respectively. Similar
findings were observed in many studies; i.e
Likhiteswer Pallagan et al., 2021; Hossain et
al., 2022; Du Plessis et al., 2020 and Gargi
Mukherjee et al., 2016 studies where common
subtype was clear cell carcinoma
(68.8%,74.0%, 74.0%, 71.8%

respectively). 14-17

In present study, staging of each tumor was
done by using 8th (AJCC) staging system of
RCC. Here no regional lymph node metastasis
and distant metastasis were seen. So staging
was done only on primary tumour (pT). Stage
pT1 (40.0%) was the most frequent diagnosis
of RCC followed by stage pT2 (34.3%) &
Stage pT3 (25.7%). This result is similar to
Pramanik et al., 2019; Pehlivan et al., 2014;
Esat KORGALI et al., 2015 and Osman et al.,
2015 studies where stage pT1 RCC was the
most frequent diagnosis (40.6%, 34.2%

57.2% and 54.7% respectively). 18-21
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Figure 8. Chromophobe RCC
with negative Vimentin
expression (IHC, x20)

WHO/ISUP (2022) grade is followed only in
clear cell and papillary renal cell RCC. So,
grading of chromophobe and collecting duct
RCC were not considered here. Out of 35
cases, grading was observed in 32 cases of
clear cell and papillary RCC. Observation of
32 cases revealed that, 40.6% cases were
grade 2 RCC followed by 28.1% were grade
3, 18.8% were grade 4 and 12.5% cases were
grade 1 RCC that is similar with Gargi
Mukherjee et al., 2016 study where 3% of the
RCC cases were grade 1 followed by 49%
cases grade 2, 32% cases grade 3 and 16%
cases were grade 4 RCC. Another study
conducted by Esat KORGALI et al., 2013
found 0.6% cases were grade 1, 42.2% were
grade 2, 31.7% were grade 3 & 21.3% were
grade 4 RCC which is also consistent with

this study. 17,20

Immunohistochemical expressions of
vimentin were assessed in all cases of this
study. Two (5.7%) cases were negative, low
expression (<8) was observed in 14(40.0%)
cases & high expression (=8) in 19(54.3%)
cases that is similar to the study conducted by
Jia xi Yao et al., 2020 where 46.32% (n=107)
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cases of mRCC were considered to have low
vimentin expression, whereas 53.68% (n =
124) cases of mRCC were considered to have

high  vimentin expression.22 Vimentin
expression was found in all variants of RCC
except Chromophobe type RCC. Among them
54.2% clear cell type RCC, 62.5% papillary
type RCC & 100% collecting duct type RCC
showed high expression of Vimentin, that was
statistically  significant (p=0.009). Gargi
Mukherjee et al., 2016 had shown Vimentin
was expressed in 100% Clear Cell and
Papillary RCC and negative in Chromophobe

rcc.17

Regarding association between Vimentin
expression with pathological T stage of RCC
in this study, Vimentin expression became
progressively higher with increase in the
pathological T stage of RCC. High expression
was observed in 21.4% of stage pT1, 66.7%
of stage pT2 & 77.8% of stage pT3 RCC that
was statistically significant (p-value 0.038). A
study conducted by Jia xi Yao et al., 2020
observed high vimentin expression in 48.4 %
of early stage RCC & 58.1% of late stage

RCC.22 Liu Decan et al., 2018 found high
expression level of Vimentin in RCC with

higher clinical stage.23 During observation of
association between vimentin expression with
WHO/ISUP Grade of RCC in this study,
expression of  Vimentin  significantly
increased as the grade of RCC increased (p-
value 0.03). High expression was found in
25.0% cases of grade 1 RCC 59 followed by
38.5% cases of grade 2, 66.7% cases of grade
3 and 100% of grade 4 RCC. Similar findings
were observed in many studies like Liu Decan
et al., 2018 ; Gargi Mukherjee et al., 2016 and

Jia xi Yao et al., 2020.11,17.22 iz xi Yao et
al., 2020 study had shown high vimentin

expression in  higher grade.22 Gargi
Mukherjee et al., 2016 study found strong
vimentin positivity in those cases having
sarcomatoid changes (high grade) (P-value is
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<0.00001).17 Liu Decan et al, 2018
conducted a study on “Expression of
Vimentin and Ki-67 in renal carcinoma and
its clinical significance” and found high
expression level of Vimentin in RCC with late

histological grade. 17

Conclusion

Routine use of Vimentin IHC expression in
conjunction with histopathological grading
and staging in renal cell carcinoma may
provide prognostic information to predict
disease progression and outcome of patients
with renal cell carcinoma.

Limitations

In this study, as regional metastasis & distant
metastasis were not known, proper tumour
staging (pTNM) could not be done. Follow-up
of the patients could not be done, so, the
clinical outcome of the patients could not be
known.

Recommendations

Routine use of Vimentin immunostaining in
RCC specimen with routine Hematoxylin &
Eosin stain may help clinicians and patients
regarding surgical management and advanced
treatment such as adjuvant chemotherapy,
radiotherapy, or targeted therapy.

Larger sample size, longer duration, multi-
center studies and use of other biomarkers and
molecular studies would bring out more
precise representative data.

Long-term follow-up of the patients to
correlate the expression of this molecular
marker with the progression and recurrence of
the disease and survival of the patients is
needed to understand the prognostic role of
this biomarker.

Journal of Histopathology and Cytopathology, 2026 Jul; 10 (2)

Page 133



References

1.

Yildiz E, Gokce GO, Kilicarslan H, Ayan
S, Goze OF, Gultekin EY. Prognostic
value of the expression of Ki-67, CD44
and vascular endothelial growth factor,
and microvessel invasion, in renal cell
carcinoma. BJU international. 2004 May
1;93(7):1087-93.

Padala SA, Barsouk A, Thandra KC,
Saginala K, Mohammed A, Vakiti A et al.
Epidemiology of renal cell carcinoma.
World journal of oncology. 2020 Jun;

11(3):79.

GLOBOCAN, 2022. Global Cancer
Observatory. International Agency for
Research on Cancer, p.1-2.

Truong LD, Shen SS.

Immunohistochemical Diagnosis of Renal
Neoplasms. Arch Pathol Lab Med 2001;
135: 92-109.

Ljungberg B, Alamdari FI, Stenling R,
Roos G. Prognostic significance of the
Heidelberg classification of renal cell
carcinoma. Eur Urol 1999; 36: 565-569.
Kovacs G, Akhtar M, Beckwith BJ, et al.
The Heidelberg classification of renal cell
tumors. Journal of Pathology 1997;
183:131-133.

Tabriz HM, Mirzaalizadeh M, Gooran S,
Niki F, Jabri M. COX-2 expression in
renal cell carcinoma and correlations with
tumor grade, stage and patient prognosis.
Asian  Pacific Journal of Cancer
Prevention. 2016; 17(2):535-8.

Minardi D, Lucarini G, Mazzucchelli R,
Milanese G, Natali D, Galosi AB et al.
Prognostic role of Fuhrman grade and
vascular endothelial growth factor in pTla
77 clear cell carcinoma in partial
nephrectomy specimens. The Journal of
urology. 2005 Oct 1;174(4):1208-12.

W. Zhao, B. Tian, C. Wu et al.,, DOGI,
cyclin D1, CK7, CD117 and vimentin are
useful immunohistochemical markers in
distinguishing chromophobe renal cell
carcinoma from clear cell renal cell

10.

11.

12.

13.

14.

15.

Original Contribution

carcinoma and renal oncocytoma,
Pathology - Research and Practice, 2015;
211(4), 303-307.

A. Ingels, M. Hew, F. Algaba et al.,
Vimentin over-expression and carbonic
anhydrase IX under-expression are
independent predictors of recurrence,
specific and overall survival in non-
metastatic clear-cell renal carcinoma: a
validation study, World Journal of
Urology, 2017; 35(1), 81-87.

Liu Decan, Zhao Zhankui, Meng Lin,
Zhang Xue, Chen Ye. Expression of
Vimentin and Ki-67 in renal carcinoma
and its clinical significance. Chinese
Journal of Diagnostics Electronics, May
2018; 6(2): 134 -138.

Hemalatha A, Suresh TN, Harendra
Kumar ML. Expression of vimentin in
breast carcinoma, its correlation with
Ki67 and other histopathological
parameters. Indian Journal of Cancer,
2013; 50(3): 189-194.

Barrett MT, Lenkiewicz E, Malasi S, Basu
A, Yearley JH, Annamalai L, et al. The
association of genomic lesions and PD-

1/PD-L1 expression  in  resected
triplenegative  breast cancers. Breast
Cancer Res, 2018; 20:71.

Likhiteswer Pallagani, Gautam Ram

Choudhary, Pandey Himanshu, Vijay K.S.
Madduri, Mahendra Singh, Puneet Pareek,
Misra  Sanjeev. Epidemiology and
Clinicopathological Profile of Renal Cell
Carcinoma: A Review from Tertiary Care
Referral Centre. Journal of Kidney Cancer
and VHL 2021; 8(1): 1-6.

Hossain, M.S., Quruni, M.O., Hossain,
M.S., Saha, M K., Afrin, S.S., Khan, Z.B.

Expression of p53 in Renal Cell
Carcinoma and its Association with
Histological  Types, Grades and

Pathological Staging. Journal of National
Institute of Neurosciences Bangladesh,
2022;8(1), 57-61.

Journal of Histopathology and Cytopathology, 2026 Jul; 10 (2)

Page 134



16.

17.

18.

19.

Journal of Histopathology and Cytopathology, 2026 Jul; 10 (2)

Du Plessis, D.E., Van Deventer, H.,
Fernandez, P. and Van Der Merwe, A: A
prospective observational study of the
epidemiology and pathological profile of
RCC in a South African referral centre.
African Journal of Urology, 2020; 26:1-5.
Gargi Mukherjee, Suchandra Ray, Dilip
Kumar Pal, Sumit Mitra, Manoj Kumar
Chaudhuri, Moumita Sengupta. Incidence
of Renal Cell Carcinoma among Patients
with Kidney Tumours with Reference to
the Expression of Ck7 & Vimentin. Sch. J.
App. Med. Sci., 2016; 4(3A):669-673
Sandip  Pramanik, = Subhayan  Sur,
Biswabandhu Bankura, Chinmay Kumar
Panda, Dilip Kumar Pal. Expression of
proliferating cell nuclear antigen and Ki-
67 in renal cell carcinoma in eastern
Indian patients. International Surgery
Journal, 2019 Oct;6(10):3687-3693.
Pehlivan, F.S., Sari, A., Gorgel, S.N,,
Morgiil, Y., Balci, U., Ermete, M. and
Sefik, E. Relationship of COX-2, Bax,
Bcel-2, Ki 67, p 53 expression to
clinicopathologic parameters and their
impact on prognosis in renal cell

20.

21.

22.

23.

Original Contribution

carcinoma. Journal of Turgut Ozal
Medical Center, 2014; 21(3): 207-214.
Esat KORGALI, Hiiseyin SAYGIN,
Semih AYAN, Gokhan GOKCE, Esin
YILDIZ, Ziynet CINAR, Emin Yener
GULTEKIN. Is renal cell cancer stage
migration valid throughout the world?
Turkish Journal of Medical Sciences.
January 2013. 43(3), 459-463.

Osman, WM. and Youssef, N.S.
Combined use of COX-1 and VEGF
immunohistochemistry refines the
histopathologic prognosis of renal cell
carcinoma. International Journal of
Clinical and Experimental Pathology,
2015; 8(7): 8165.

Jia xi Yaot, Xiang Chenf, Yan jun Zhuf,
Hang Wang, Xiao yi Hu* and Jian ming
Guo. Prognostic Value of Vimentin Is
Associated with Immunosuppression in
Metastatic Renal Cell Carcinoma. Front.
Oncol. 2020; 10:1181.

Yao J, Chen X, Zhu Y, Wang H, Hu X and
Guo J. Prognostic Value of Vimentin Is
Associated with Immunosuppression in
Metastatic Renal Cell Carcinoma. Front.
Oncol.2020; 10:1181.

Page 135



