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Abstract

Aim: We investigated whether FAR had a potential value in evaluating the prognosis of
patients with non-metastatic kidney cancer or not.

Methods: The present study was conducted in the department of Urology, Rajendra Institute
of medical sciences (RIMS), Ranchi, Jharkhand, India and 50 patients with renal cancer who
underwent radical nephrectomy were included in the study.

Results: Of the 50 patients included in the study, 36 (72%) were male and 14 (28%) were
female. Of the 50 individuals in our control group, 44 (88%) were male and 6 (12%) were
female. The mean age in the patient group was 58.86 (min 34-max 82) and the mean age in
the control group was 59.05 (min 32-max 81). There were 43 (86%) patients with grade 1-2
and 7 (14%) patients with grade 3—4 according to Furhman Grade (FG). The distribution by
tumor size was similar to the distribution set by FG. According to TNM staging, the number
of patients with T1-2 was 43 (86%) and the number of patients with T3-4 was 7 (14%).
Median score (min—max) NLR, PLR, HRR, LMR, SLL and FAR in all patient groups were
6.10 (1.17-25.37), 165.0650 (41.30-708.33), 0.9450 (0.44-1.38), 2.4100(0.42-32.87),
1,271,030(102,030-7,203,240) and 0.08000(0.007/0.286) respectively. In the control group,
the Median score (min—max) of NLR, PLR, HRR, LMR, SLL and FAR were 1.4500 (0.34—
4.69), 93.6250 (67.00-270.23), 1.0250 (0.57-1.35), 2.3000 (1.00-8.09), 505,975.00
(234,546 1,428,000) and 0.05450 (0.010—- 0.117) respectively.

Conclusion: Recently, the prognostic significance of FAR in various cancers has been
investigated. In non-metastatic RCC patients, there is a need for indices which have
prognostic importance to determine a cut-off during follow-up; to better categorize patients
according to grade and tumor size; to reach early treatment and not to impair patients’ quality
of life.

Keywords: Renal cell cancer, Fibrinogen to albumin ratio, Biomarkers, Prognostic factor

INTRODUCTION

Renal cell carcinoma (RCC) represents 2-3% of malignancies worldwide.' Although, 70% of
patients who present with localized disease are amenable to curative treatment with radical or
partial nephrectomy, 20-40% of these cases will develop metastatic disease.”” Surgical
management is the treatment of choice and has evolved deeply in the past decade.” At
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present, patients usually present with localized RCC that can be cured with either partial or
radical nephrectomy. After Nephrectomy, patients will be scheduled for follow up with
imaging to diagnose local recurrence or metastatic disease. Currently, there is no consensus
guidelir;e6 for the optimal time for follow up which should be individualized on patients risk
factors.™

There are no valid postoperative risks stratification for non-metastatic RCC patients for this
purpose, the clinical outcome of treatment is varied even in patients who are classified into
the same TMN staging group, and received similar treatment.” It is necessary to find other
prognosis factors that can accurately assess patient outcomes. Increasing evidence supports
the association of the systemic inflammatory response and progression of malignancy. Hence,
measurement of inflammatory response markers, such as elevated C-reactive protein levels,
platelet count, neutrophil, hypoalbuminemia, neutrophil to lymphocyte ratio (NLR) and
platelet to lymphocyte ratio (PLR), allows the prediction of patients’ survival in many
cancers and guides the choice of adjuvant treatment in each patient.>’

The initiation, development, invasion, and metastasis of a tumor are always accompanied by
inflammation and immune response, which have a complex interaction with the tumor
microenvironment.'™'" Recently, hematological inflammatory markers that are easily and
quickly measured in the clinic, such as red cell distribution width (RDW),
monocyte/lymphocyte  ratio (MLR), neutrophil/lymphocyte ratio (NLR), and
platelet/lymphocyte ratio (PLR), are drawing increased attention because they could be
prognostic or predictive factors for numerous cancers.'> Fibrinogen and albumin are
frequently measured tests in clinical practice. Fibrinogen is both an indicator in the
coagulation cascade and an acute phase protein that increases in systemic inflammation."
Albumin is a negative acute phase protein that decreases in systemic inflammation."*

This study aimed to evaluate the prognostic value of a preoperative FAR in patients RCC and
to compare it with established systemic inflammation markers, including NLR, LMR, PLR,
hemoglobin-RDW (Red Cell Distribution Width) ratio (HRR) and SII.

METHODS

The present study was conducted in the department of Urology, Rajendra Institute of medical
sciences (RIMS), Ranchi, Jharkhand, India and 50 patients with renal cancer who underwent
radical nephrectomy were included in the study.

All cases were confirmed with a postoperative pathology report. None of the patients had a
history of other types of malignant tumor, lymph node metastasis or distant metastasis,
cardiovascular, thrombotic, liver failure or infection diseases. We also included 50 healthy
individuals as the control group in our study. The individuals included in the control group
were older than 18 years. In addition, these people had no diagnosis of acute infection, acute
renal failure, liver failure, chronic disease or cancer throughout the study. During the follow-
up of this study, the patients or their relatives were informed about the content of this study in
detail and oral and written informed consent were provided.

Pathological and clinical data of all patients were obtained completely from the hospital’s
medical records. All blood test results, including serum fibrinogen and albumin levels, white
blood cell count, and platelet count, were obtained within 2 weeks before surgery.
Inflammatory indices were calculated using the following formulas: FAR = total fibrinogen/
total albumin; NLR = neutrophil count/lymphocyte count; LMR = lymphocyte count/
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monocyte count; PLR = platelet count/lymphocyte count; SII = platelet count x NLR; HRR =
hemoglobin count/RDW count."

The patients were followed up every 3 months in the first 3 years and every 6 months
thereafter. Patients were followed up with blood examination, biochemical tests, chest and
abdominal CT (Computed Tomography). OS was calculated from the date of diagnosis to the
date of death due to disease, and disease-free survival (DFS) was calculated from the date of
diagnosis to the date of tumor recurrence.

Statistical analysis

SPSS 24.0 software was used to analyze the data. The normal distribution of the data,
arithmetic mean, * standard deviation, and median minimum/maximum values were analyzed
by Shappiro wilk test. Student T test was used for the analysis of 2 groups with normal
distribution, and Mann—Whitney U test was used for the analysis of 2 groups without normal
distribution. Kaplan—Meier and Log-rank tests were used to evaluate survival. The best cut
off value of the FAR was obtained using ROC curve analysis, and patients were divided into
high- and low-FAR groups. The correlation between the preoperative FAR and clinic-
pathological features was analyzed with Log-rank test. P < 0.05 was accepted for statistical
significance.

RESULTS

Table 1: Comparison of clinicopathological data of different FAR groups

Features Total (%) Preoperative FAR P value
<0.114 (n=35) | >0.114 (n=15)

Age

< 65 years 35 (70) 21 (60) 14 (40) 0.938

>65 years 15 (30) 14 (93.34) 1 (6.66)

Gender

Male 36 (72) 25 (69.44) 11 (30.55) 0.750

Female 14 (28) 10 (71.42) 4 (28.58)

Fuhrman grade

I-11 43 (86) 40 (93.02) 3(6.97) <0.0001

1I-1vV 7(14) 1(14.2) 6 (85.8)

Pathological T stage

pT1-2 43 (86) 40 (93.02) 3(6.97) <0.0001

Pt34 7 (14) 1(14.2) 6 (85.8)

Histology

Clear cell carcinoma 50 (100) 36 (72) 14 (28) <0.0001

Non clear cell carcinoma 0 0 0

Case survival

Exitus 5(10) 0 5 (100) <0.0001

Alive 45 (90) 35 (77.77) 10 (22.23)

Of the 50 patients included in the study, 36 (72%) were male and 14 (28%) were female. Of
the 50 individuals in our control group, 44 (88%) were male and 6 (12%) were female. The
mean age in the patient group was 58.86 (min 34-max 82) and the mean age in the control
group was 59.05 (min 32-max 81). Patients younger than 18 years of age were not included in
the study. The patient group was selected from patients who had radical nephrectomy in the
urology department. Of the 50 patients, 5 died during the 24-month follow-up period. The
average DFS was 34 months and the OS was 34 months as of the period of analysis. When
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the OS and DFS rates were compared with the Log Rank test, there was no significant
difference between male and female patients (p > 0.05). All of the patients had undergone
radical nephrectomy and their histological subtype was reported as clear cell carcinoma based
on pathological findings. There were 43 (86%) patients with grade 1-2 and 7 (14%) patients
with grade 3—4 according to Furhman Grade (FG). The distribution by tumor size was similar
to the distribution set by FG. According to TNM staging, the number of patients with T1-2
was 43 (86%) and the number of patients with T3-4 was 7 (14%).

Table 2: Mean and median values of hematological parameters in patient and control

groups
Group | Age INLR |PLR | Hgb/RDW [LMR | SI | FAR
Control
N 50 50 50 50 50 50 50
Mean 59.05 1.58 106.96 1.00 2.84 526,446.8 | 0.555
Std. 9.32 0.92 41.41 0.187 1.32 233,046.0 | 0.026
Deviation
Median 60.0 1.45 93.62 1.02 2.30 505,975.0 | 0.054
Minimum 32 0.34 67.0 0.57 1.00 234,546 0.010
Maximum 81 4.69 270.23 1.35 8.09 1,428,000 | 0.117
Patient
N 50 50 50 50 50 50 50
Mean 58.86 7.88 194.98 0.92 3.74 1,731,262 | 0.097
Std. 11.53 6.27 118.73 0.203 5.64 1,469,844 | 0.054
Deviation
Median 59.0 6.1 165.07 0.94 2.41 1,271,030 | 0.08
Minimum 34 1.17 41.30 0.44 0.42 102,030 0.007
Maximum 82 25.37 708.33 1.38 32.87 7,203,240 | 0.286
Total
N 100 100 100 100 100 100 100
Mean 58.93 5.63 163.54 0.94 3.42 1,300,971 | 0.082
Std. 10.75 5.88 106.84 0.20 4.59 1,318,051 | 0.0504
Deviation
Median 59.0 2.94 130.32 0.97 2.34 676,058.5 | 0.071
Minimum 32 0.34 41.30 0.44 0.42 102,030 0.007
Maximum 32 25.37 708.33 1.38 32.87 7,203,240 | 0.286

Median score (min—max) NLR, PLR, HRR, LMR, SLL and FAR in all patient groups were
6.10 (1.17-25.37), 165.0650 (41.30-708.33), 0.9450 (0.44-1.38), 2.4100(0.42-32.87),
1,271,030(102,030-7,203,240) and 0.08000(0.007/0.286) respectively. In the control group,
the Median score (min—max) of NLR, PLR, HRR, LMR, SLL and FAR were 1.4500 (0.34—
4.69), 93.6250 (67.00-270.23), 1.0250 (0.57-1.35), 2.3000 (1.00-8.09), 505,975.00
(234,546 1,428,000) and 0.05450 (0.010— 0.117) respectively. NLR, PLR, HRR, SLL and
FAR ratios between the patient and control groups were found to be significantly higher in
the patient group when compared with the Mann—Whitney U test p < 0.001.

The patients were divided into 2 groups as Grade 1-2 and Grade 3—4. When the NLR, PLR,
HRR, LMR, SLL and FAR values of these two groups were compared with Mann—Whitney-
U and Wilcoxon tests, PLR and FAR values were significantly higher in the Grade 3—4 group
(p < 0.05). In addition, the patients were divided into two groups as T1-2 and T3-4. At the
same time, PLR and FAR rates were significantly higher in T3-T4 patients (p < 0.05).
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DISCUSSION

FAR, which reflects the ratio of fibrinogen to albumin, has been a candidate to be a good
prognostic factor in many cancers in recent years. In this regard, studies have been conducted
on many cancers such as esophageal cancer16, hepatocellular carcinoma”, breast cancerls,
renal cell carcinoma' and prostate cancer.”’ Nuclear grade, pathological stage, and
pathological tumor type are commonly used indices to evaluate the prognosis of patients with
RCC.?! However, the effect of inflammation on tumor biology has been the subject of
research for centuries. In general, inflammation is believed to affect every stage of tumor
development, from tumor formation to metastases.”” Pre- and post-operative inflammation
indicators can predict the prognosis of the tumor, and these markers can guide the clinician in
the treatment and follow-up of the disease.

Systemic inflammation and coagulation are closely associated with tumor development.23
Fibrinogen can be directly involved in cell angiogenesis, proliferation and distribution. It can
do this by directly participating in the interaction between vascular endothelial growth factor,
transforming growth factor-B, platelet-derived growth factor and fibroblast growth factor.?*2°
Albumine which has been shown to decrease in inflammation is a negative acute phase
reactant.'* Inflammation and tumor formation and development reduce albumin levels, and as
albumin decreases, the immune system may weaken and tumor development may
accelerate.”’ We did not include patients with infectious disease, liver disease, known
coagulation disorder and heart disease when choosing our patient group since albumin also
decreases independently of the tumor in case of liver failure and infection.

In the present study, patients were divided into grades 1-2 and 3—4. In addition, according to
the pathological tumor size, 2 separate groups were formed as T1-2 and T3-4. On the other
hand, we also had a control group of 50 healthy individuals. When the NLR, PLR, HRR,
SLL, FAR ratios between the patient group and the control group were compared with the
Mann—Whitney U test, a significant increase was found in the patient group (p < 0.001).
There was no additional disease in the healthy control group and the patient group and we
found that FAR and other inflammatory blood indices were higher in the patient group. In
different studies, these indices have been interpreted as useful prognostic factors in RCC.***

The number of patients with grade 3—4 in the patient group was 11 and the number of patients
with grade 1-2 was 61. PLR and FAR rates were significantly higher in the grade 3—4 patient
group (p < 0.05). Likewise, when the T1-2 and T3-4 groups were compared, the PLR and
FAR ratios were found to be significantly higher in the T3-4 group (p < 0.05). It was assumed
that the same results emerged due to the fact that patients with T3-4 and patients with grade
3—4 were in the same group.

In a study conducted by Jun Liu et al., similar results were obtained, and in this study, FAR
and OS were compared among patients with grade 3—4 patients, but it was observed that FAR
could not distinguish patients with worse OS. It was believed that this might result from the
smaller number of grade 3—4 patient groups, as in our study. However, the prognostic effect
of FAR was found to be more significant in the grade 1-2 subgroup. In other words, a patient
with grade 1-2 with high FAR was believed to have worse OS, and it was recommended that
these patients be followed more closely.19 Since the number of patients was lower in our
study, no significant relationship was found between FAR and OS in the subgroup analysis.
Ki-Tae Hwang et al. conducted a study on 793 patients with breast cancer and found that
FAR was significantly higher in patients with stage 3—4, tumor size > 2 cm, and lymph node
positive, and its prognostic importance was emphasized in these patients.18 In this study, it
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was reported that the importance of FAR could not be determined clearly in subgroup
analyses and further research was required on this subject.

CONCLUSION

Recently, the prognostic significance of FAR in various cancers has been investigated. In
non-metastatic RCC patients, there is a need for indices which have prognostic importance to
determine a cut-off during follow-up; to better categorize patients according to grade and
tumor size; to reach early treatment and not to impair patients’ quality of life. Therefore,
studies on FAR are very important. We believe that the present study will contribute to the
studies conducted in order to determine the prognostic importance of FAR in RCC.

REFERENCES

1.
2.

3.

10.

11.

12.

13.

14.

15.

European Network of Cancer Registries: Eurocim Version 4.0. 200: [Lyon, France].
Bukowski RM. Prognostic factors for survival in metastatic renal cell carcinoma: update
2008. Cancer. 2009;115(10 Suppl):2273e2281.

Lam JS, Leppert JT, Belldegrun AS, Figlin RA. Novel approaches in the therapy of
metastatic renal cell carcinoma. World journal of urology. 2005 Jul;23(3):202-12.

Timsit MO, Nguyen KN, Rouach Y, et al. Kidney function following nephrectomy:
similitude and discrepancies between kidney cancer and living donation. Urol Oncol.
2012;30(4):482e486.

British Association of Urological Surgeons. Multi-disciplinary team (MDT) guidance for
managing renal cancer. Available at: http://www.baus.org.uk/
Resources/BAUS/Documents/PDF%20Documents/BAUS %20in%?20general/ MDT
9%?20Renal%20Cancer%20Guidance.pdf. Accessed June 6, 2015.

Grimes N, Tyson M, Hannan C, Mulholland C. A systematic review of the prognostic
roleof hematologic scoring systems in patients with renal cell carcinoma undergoing
nephrectomy with curative intent. Clin Genitourin Canc. 2016;14(4):271e276.

Chen Z, Wang K, Lu H, et al. Systemic inflammation response index predicts prognosis
in patients with clear cell renal cell carcinoma: a propensity scorematched analysis. Canc
Manag Res. 2019 Jan 18;11:909e919.

Widz D, Mitura P, Buraczynski P, et al. Preoperative neutrophil-lymphocyte ratio as a
predictor of overall survival in patients with localized renal cell carcinoma. Urol J.
2020;17(1):30e35.

Su S, Liu L, Li C, Zhang J, Li S. Prognostic role of pretreatment derived neutrophil to
lymphocyte ratio in urological cancers: a systematic review and meta-analysis.
International Journal of Surgery. 2019 Dec 1;72:146-53.

Mantovani A, Allavena P, Sica A, Balkwill F. Cancer-related inflammation. nature. 2008
Jul;454(7203):436-44.

Grivennikov SI, Greten FR, Karin M. Immunity, inflammation, and cancer. Cell. 2010
Mar 19;140(6):883-99.

Yazici P, Demir U, Bozkurt E, Isil GR, Mihmanli M. The role of red cell distribution
width in the prognosis of patients with gastric cancer. Cancer Biomarkers. 2017 Jan
1;18(1):19-25.

Wen J, Yang Y, Ye F, Huang X, Li S, Wang Q, Xie X. The preoperative plasma
fibrinogen level is an independent prognostic factor for overall survival of breast cancer
patients who underwent surgical treatment. The Breast. 2015 Dec 1;24(6):745-50.

Gupta D, Lis CG. Pretreatment serum albumin as a predictor of cancer survival: a
systematic review of the epidemiological literature. Nutr J. 2010;9(1):1-16.

Mandaliya H, Jones M, Oldmeadow C, Nordman II. Prognostic biomarkers in stage IV
non-small cell lung cancer (NSCLC): neutrophil to lymphocyte ratio (NLR), lymphocyte

1540


http://www.baus.org.uk/

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 10, Issue 02, 2023

to monocyte ratio (LMR), platelet to lymphocyte ratio (PLR) and advanced lung cancer
inflammation index (ALI). Translational Lung Cancer Res. 2019;8(6):886.

Matsuda S, Takeuchi H, Kawakubo H, Fukuda K, Nakamura R, Takahashi T, et al.
Cumulative prognostic scores based on plasma fibrinogen and serum albumin levels in
esophageal cancer patients treated with transthoracic esophagectomy: comparison with
the Glasgow prognostic score. Ann Surg Oncol. 2015;22(1):302—-10.

Xu Q, Yan Y, Gu S, Mao K, Zhang J, Huang P, et al. A novel inflammationbased
prognostic score: the fibrinogen/albumin ratio predicts prognoses of patients after curative
resection for hepatocellular carcinoma. J Immunol Res. 2018.

Hwang KT, Chung JK, Roh EY, Kim J, Oh S, Kim YA, et al. Prognostic influence of
preoperative fibrinogen to albumin ratio for breast cancer. J Breast Cancer.
2017;20(3):254-63.

Liu J, Gan Y, Song H, Zhu K, Zhang Q. The predictive value of the preoperative
fibrinogen-albumin ratio on the postoperative prognosis of renal cell carcinoma. Transl
Androl Urol. 2020;9(3):1053.

Wang Y, Chen W, Hu C, Wen X, Pan J, Xu F, et al. Albumin and fibrinogen combined
prognostic grade predicts prognosis of patients with prostate cancer. J Cancer.
2017;8(19):3992.

Borgmann H, Musquera M, Haferkamp A, Vilaseca A, Klatte T, Shariat SF, et al.
Prognostic significance of Fuhrman grade and age for cancerspecific and overall survival
in patients with papillary renal cell carcinoma: results of an international multi-
institutional study on 2189 patients. World J Urol. 2017;35(12):1891-7.

Shalapour S, Karin M. Immunity, inflammation, and cancer: an eternal fight between
good and evil. J Clin Investig. 2015;125(9):3347-55.

Konigsbriigge O, Pabinger I, Ay C. Risk factors for venous thromboembolism in cancer:
novel findings from the vienna cancer and thrombosis study (CATS). Thromb Res.
2014;133:S39-43.

Staton CA, Brown NJ, Lewis CE. The role of fibrinogen and related fragments in tumour
angiogenesis and metastasis. Expert Opin Biol Ther. 2003;3(7):1105-20.

Martino MM, Briquez PS, Ranga A, Lutolf MP, Hubbell JA. Heparin-binding domain of
fibrin (ogen) binds growth factors and promotes tissue repair when incorporated within a
synthetic matrix. Proc Natl Acad Sci. 2013;110(12):4563-8.

Witsch E, Sela M, Yarden Y. Roles for growth factors in cancer progression. Physiology.
2010. https:// doi. org/ 10. 1152/ physi ol. 00045. 2009.

McMillan DC, Watson WS, O'Gorman P, Preston T, Scott HR, McArdle CS. Albumin
concentrations are primarily determined by the body cell mass and the systemic
inflammatory response in cancer patients with weight loss. Nutrition and cancer. 2001
Mar 1;39(2):210-3.

Kwon WA, Kim S, Kim SH, Joung JY, Seo HK, Lee KH, et al. Pretreatment prognostic
nutritional index is an independent predictor of survival in patients with metastatic renal
cell carcinoma treated with targeted therapy. Clin Genitourin Cancer. 2017;15(1):100-11.
Hu K, Lou L, Ye J, Zhang S. Prognostic role of the neutrophil-lymphocyte ratio in renal
cell carcinoma: a meta-analysis. BMJ Open. 2015;5(4):e006404

Received: 07-12-2022 / Revised: 09-01-2023 / Accepted: 28-01-2023

1541



