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ABSTRACT ARTICLE INFO

Purpose: To investigate the prognostic role of preoperative albumin/globulin ratio  Keywords:

(AGR) in predicting disease-free survival (DFS) and overall survival (0S) in localized  Albumins; Globulins; Carcinoma,
and locally advanced clear cell renal cell carcinoma (RCC) patients. Renal Cell

Patients and Methods: 162 patients who met the criteria specified were included in
the study. The DFS and OS ratios were determined using the Kaplan-Meier method.
Univariate and multivariate Cox regression analyses were performed to determine the
prognostic factors affecting DFS and OS.

Results: Median follow-up period was 27.5 (6-89) months. There was a statistically
significant relationship between low AGR and high pathological tumor (pT) stage,
presence of collecting system invasion, presence of tumor necrosis, and a high platelet
count (p = 0.012, p = 0.01, p = 0.001, and p = 0.004, respectively). According to the
Kaplan-Meier survival analysis, both OS and DFS were found to be significantly lower
in the low AGR group (p = 0.006 and p = 0.012). In the multivariate Cox regression
analysis, collecting system invasion and tumor necrosis were found to be independent
prognostic factors in predicting OS and pT stage was found to be an independent
prognostic factor in predicting DFS (HR: 4.08, p = 0.043; HR: 8.64, p = 0.003 and HR:
7.78, p = 0.041, respectively).

Conclusion: In our study, low AGR was found to be associated with increased mortality
and disease recurrence in localized and locally advanced RCC.
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INTRODUCTION

nocyte ratio (LMR) are used as markers of systemic
inflammatory response. Large number of studies

Renal cell carcinoma (RCC), the most com-
mon and lethal malignant type of kidney tumor,
accounts for about 2-3% of all malignant disea-
ses in adults. Clear cell RCC is the most common
subtype of RCC, accounting for approximately 70-
80% of the cases (1).

Neutrophil/lymphocyte ratio (NLR), plate-
let/lymphocyte ratio (PLR), and lymphocyte/mo-

have reported the independent prognostic role of
these markers in predicting clinical outcomes and
survival of cancer patients (2-4). Albumin and
globulins are major proteins that make up most
all of the serum proteins. Hypoalbuminemia is not
only a reflection of nutritional status in cancer pa-
tients, but is also related to systemic inflammatory
response. Hyperglobulinemia is also an important
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marker of systemic inflammatory response and is
the result of the cumulative effect of many proin-
flammatory cytokines involved in this pathway.
Therefore, it is thought that albumin/globulin ra-
tio (AGR), which is reflecting both the systemic in-
flammatory response and the systemic nutritional
status, may be important prognostic factor in pre-
dicting clinical outcomes and survival of the cancer
patients. In support of this knowledge, many studies
in different types of cancer have demonstrated that
the AGR has an independent prognostic role in pre-
dicting clinical outcomes and survival (5-9).

Our aim in this study is to investigate
the prognostic role of preoperative AGR in pre-
dicting disease-free survival (DFS) and overall
survival (0S) in localized and locally advanced
clear cell RCC patients.

PATIENTS AND METHODS

Study Design

The kidney tumor database of the Gazi Uni-
versity School of Medicine, Department of Urology
was retrospectively screened. A total of 550 patients

submitted to radical and partial nephrectomy due
to renal tumor from 2010 to 2016 were identified.
Patient information was collected from patient fi-
les and the hospital automation system. Of the 550
patients, 162 who met the criteria specified were in-
cluded in the study (Figure-1).

Recording Clinicopathological and Hematological
Data

Clinical data, including age, sex, side, type
of operation, and follow-up and pathological pa-
rameters, including pathological tumor (pT) stage,
Fuhrman grade, tumor necrosis (TN), collecting sys-
tem invasion (CSI), microvascular invasion (MVI),
and surgical margin status, were all recorded. Pa-
tients were grouped as low grade (pT1-T2) or high
grade (pT3-T4) according to Tumor-Node-Metasta-
sis (TNM) staging (10) and grouped as low grade
(grade 1-2) or as high grade (grade 3-4) according
to the Fuhrman grading system (11). Since the age
limit for elderly person was accepted as 65 years of
age by the World Health Organization (WHO), pa-
tients were grouped as over 65 years of age and
under 65 years of age.

Figure 1 - Flow chart of patients who met study inclusion / exclusion criteria.
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Serum albumin and total protein levels
and neutrophil, lymphocyte, platelet, and mo-
nocyte counts in the complete blood count were
recorded in the hematological parameters of the
patients within 15 days of operation. AGR was
obtained by dividing the serum albumin value
to the globulin value found by subtracting the
serum albumin value from the serum total pro-
tein value. NLR was found by determining the
ratio of neutrophil count to lymphocyte count,
LMR was found by determining the ratio of the
lymphocyte count to monocyte count and PLR
was found by determining the ratio of plate-
let count to lymphocyte count. Patients were
grouped as low or high for each parameter ac-
cording to the predicted values for AGR, NLR,
PLR, and LMR.

Follow-up

Postoperative follow-up of patients was
done according to tumor pathologies and sta-
ges, using chest X-ray, ultrasonography (USG),
and CT at 3, 6, and 12 month intervals, depen-
ding on surgeons choice. Local recurrence or
distant metastasis during follow-up was defi-
ned as disease recurrence. DFS was defined as
the time from the date of operation to the date
of recurrence. In patients without recurrence,
DES was defined as the time from the date of
operation to the date of last follow-up visit. 0OS
is defined as the time from the date of opera-
tion to the date of death.

Statistical analysis

Normal distribution of continuous va-
riables was evaluated by visual (histogram and
probability plots) and analytical (Kolmogorov-
-Smirnov and Shapiro-Wilk tests) methods. In
the descriptive findings, categorical variables
are given as numbers (percent), and continuous
variables are presented with mean + standard
deviation (SD) for normal scattering data and
median (minimum-maximum) for normal non-
-scattering data. Cut-off values for hemato-
logical data were determined using receiver
operating characteristic (ROC) curve analyzes.
For the categorical variables, statistical diffe-

rence among groups was determined by using
chi-square tests. The DFS and OS ratios were
determined using the Kaplan-Meier method,
and the log rank test was used to determine the
statistical difference. Univariate and multiva-
riate Cox regression analyses were performed to
determine the prognostic factors affecting DES
and OS. Statistical significance was accepted as
p < 0.05. IBM SPSS Statistics 15.0 was used for
statistical analysis of research data.

RESULTS

Clinicopathological characteristics

Clinicopathological characteristics of
60 (37%) female and 102 (63%) male patients
who underwent radical or partial nephrectomy
followed by a localized or locally advanced cle-
ar cell RCC diagnosis are detailed in Table-1.
Mean age of patients was 56.5 + 11.8 years,
and the follow-up period was median 27.5 (6-
89) months. A total of 15 (9.2%) patients died
during the follow-up period.

Optimal cut-off values for AGR, NLR, PLR,
and LMR

Cut-off values of AGR, NLR, PLR, and
LMR were determined at points with optimal
specificity and sensitivity by ROC curves gene-
rated using DFS and OS data (Figures 2 and 3).
Optimal cut-off values were determined as 1.40
(< 1.40, n = 69 and > 1.40, n=93) for AGR, 2.45
(£2.45,n =77 and > 2.45, n = 85) for NLR, 148
(£ 148, n = 101 and > 148, n = 61) for PLR, and
4 (< 4,n =97 and = 4, n = 65) for LMR. Patients
were separated into two groups according to
the values of these parameters as the low value
group and the high value group.

Relationships between AGR and clinicopathological
characteristics

Relationships between AGR and clini-
copathological characteristics are detailed in
Table-2. There was a statistically significant
relationship between low AGR and high pT sta-
ge, presence of CSI, presence of TN, and a high
platelet count (p = 0.012, p = 0.01, p = 0.001,
and p = 0.004, respectively).



IBJU | ALBUMIN TO GLOBULIN RATIO IN PREDICTING SURVIVAL

Table 1 - Clinicopathological characteristics.

Patients (n) 162
Follow-up period (months) [median (range)] 27.5 (6-89)
Age (years) (mean = SD) 56.5+11.8
Gender [n (%)]

Female 60 (37)

Male 102 (63)
Side [n (%)]

Right 92 (56.8)

Left 70 (43.2)
Type of operation [n (%)]

Partial nephrectomy 60 (37.1)

Radical nephrectomy 102 (62.9)
Diameter of tumor (cm) [median (range)] 4 (1.3-15)
pT stage [n (%)]

pT1-T2 127 (78.4)

pT3-T4 35 (21.6)
Fuhrman grade [n (%)]

1-2 101 (62.3)

34 61(37.7)
Surgical margin [n (%)]

Positive 13 (8)

Negative 149 (92)
Collecting system invasion [n (%)]

Yes 18 (11.1)

No 144 (88.9)
Microvascular invasion [n (%)]

Yes 11(93.2)

No 151 (93.2)
Tumor necrosis [n (%)]

Yes 31(19.1)

No 131 (80.9)
Albumin (mean + SD) (g / dL) 4.31+£0.39
Total protein (mean + SD) (g / dL) 7.35+0.49

Neutrophil [median (range)] / pL

Lymphocyte [median (range)] / pL

Monocyte [median (range)] / pL

Platelet (mean + SD) / pL

Albumin /-globulin ratio (mean + SD)
Neutrophil / Lymphocyte ratio [median (range)]
Platelet / Lymphocyte ratio [median (range)]
Lymphocyte / monocyte ratio [median (range)]

4685 (2180-13600)
1835 (300-4500)
518 (100-1331)
257321 + 75533
1.45+0.26
2.51 (0.69-36.3)
132.8 (45.5-449.5)
3.5 (0.3-11)

SD = Standard deviation
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Figure 2 - Optimal cut-off levels for (A) albumin / globulin ratio (AGR), (B) neutrophil / lymphocyte ratio, (C) platelet /
lymphocyte ratio (PLR), and (D) lymphocyte /monocyte ratio(LMR) were applied with receiver operating characteristic (ROC)

curves for overall survival.
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Relationships between DFS and AGR, NLR,
PLR, and LMR

Median follow-up period was 27.5 (6-89)
months. In 11 (6.7%) patients, disease recurrence
was observed. Local recurrence was observed in
two patients, and distant metastasis was seen in
nine patients. According to the Kaplan-Meier sur-
vival analysis, DFS was found to be significantly
lower in the low AGR group, the high NLR group,
and the low LMR group (p = 0.012, p = 0.02, and
p = 0.006, respectively) (Figure-4).

Table-3 shows the univariate and multi-
variate Cox regression analyses in terms of DFS.
Thus, in univariate analyses, high pT stage, low

0,0 02 04 0,6 038 1,0

1-Specificity

AGR, presence of CSI, presence of MVI, and pre-
sence of TN were associated with an increased risk
of disease recurrence (p = 0.026, p < 0.001, p <
0.001; p < 0.001, and p = 0.001, respectively). In
the multivariate Cox regression analyses, pT stage
was found to be an independent prognostic factor
in predicting DFS (HR: 7.78, p = 0.041).

Relationships between OS and AGR, NLR, PLR,
and LMR

Median follow-up was 27.5 (6-89) mon-
ths and 15 (9.2%) patients died during the follow-
-up period. According to Kaplan-Meier survival
analysis, OS was found to be significantly lower



IBJU | ALBUMIN TO GLOBULIN RATIO IN PREDICTING SURVIVAL

Figure 3 - Optimal cut-off levels for (A) albumin / globulin ratio (AGR), (B) neutrophil / lymphocyte ratio, (C) platelet /
lymphocyte ratio (PLR), and (D) lymphocyte / monocyte ratio(LMR) were applied with receiver operating characteristic (R0C)

curves for disease-free survival.
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in patients in the low AGR group, high NLR group,
and high PLR group (p = 0.006, p = 0.036, and p =
0.016, respectively) (Figure-5).

Table-4 details the univariate and multi-
variate Cox regression analyses in terms of OS.
Thus, in univariate analyzes, low AGR, high NLR,
high PLR, high pT stage, presence of CSI, presence
of MVI, and presence of TN were associated with
an increased risk of death (p = 0.014, p = 0.049,
p = 0.024, p = 0.005, p = 0.003, and p < 0.001,
respectively). In the multivariate Cox regression
analysis, CSI and TN were found to be indepen-
dent prognostic factors in predicting OS (HR: 4.08,
p = 0.043 and HR: 8.64, p = 0.003, respectively).

Patients excluded

n=228
< 18 years of age
Benign pathologies
Accompanying non-renal malign disease
Non-clear cell or unknown subtype
Bilateral renal cell carcinoma
Hereditary or familial renal cell carcinoma
Neoadjuvant or adjuvant therapy
Lymph node or distant metastasis
Immunosuppressive or cytotoxic medication
Accompanying immunological disease
Accompanying hematological disease

Patie D excluded

n=160
Incomplete preoperative hematological data
Follow up period < 6 months

DISCUSSION

A better understanding of cancer biology
has shown that increased systemic inflammatory
response and impaired systemic nutritional status
are associated with poor prognosis (12).

AGR, obtained by dividing the serum al-
bumin level by the globulin level, is a valuable
indicator that reflects both systemic nutritional
and systemic inflammatory status in cancer pa-
tients with a single measurement. In our study,
we determined the optimal cut-off value for AGR
as 1.45 in the ROC curve analysis, and we crea-
te two groups as low AGR and high AGR. In our
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Table 2 - Associations between AGR and clinicopathological characteristics.

Low AGR High AGR p value
Age
<65 48 (69.6) 76 (81.7) 0.091
> 65 21 (30.4) 17 (18.3
Gender
Female 28 (40.6) 32 (34.4) R
Male 41 (59.4) 61 (65.6)
pT stage
pT1-T2 51 (73.9) 83(89.2) 0.012
pT3-T4 18 (26.1) 10 (10.8
Fuhrman grade
1-2 37 (53.6) 64 (68.8)
0.052
34 32 (46.4) 29 (31.2
Collecting system invasion
Yes 13(18.8) 5(54) 0.01
No 56 (81.2) 88 (94.6)
Microvascular invasion
Yes 6 (8.7) 5(5.4)
No 63 (91.3) 88 (94.6) 0.931
Tumor necrosis
Yes 22 (31.9) 9(9.7) 0.001
No 47 (68.1) 84 (90.3)
Albumin (mean + SD) (g / dL) 4.09+0.38 4.48 +0.30 <0.001
Total protein (mean = SD) (g / dL) 7.49+0.54 7.25+0.43 0.002
Neutrophil [median (range)] / uL 4880 (2180-13600) 4430 (2560-10900) 0.145
Lymphocyte [median (range)] / uL 1720 (770-3300) 1890 (300-4500) 0.432
Monocyte [median (range)] / pL 520 (100-1331) 517 (220-1260) 0.836
Platelet (mean + SD) / uL 277037 + 84525 242693 + 64773 0.004

AGR = Albumin / globulin ratio; SD = Standard deviation

study, we found that preoperative low AGR was
statistically associated with the pT3-T4 stage, pre-
sence of CSI, and presence of TN (p < 0.05). The
Kaplan-Meier survival analysis for DFS and OS
assessments revealed that recurrence and morta-
lity rates were higher in patients in the low AGR
group (p = 0.012 and p = 0.006, respectively). In
the multivariate Cox regression analysis, we found
that low AGR was associated with increased risk
of recurrence by 2.34 times and increased risk of
mortality by 1.38 times, but we could not statis-
tically assess the independent prognostic role of

AGR in predicting disease recurrence and risk of
death (p > 0.05). There are a limited number of
studies in RCC that explore the prognostic role of
AGR in terms of survival. He et al. (5), in their
retrospective evaluation of 895 cases of RCC from
all stages, determined the cut-off value of AGR as
1.47. As a result of the multiple variable Cox re-
gression analysis they performed, they found that
low AGR was associated with increased mortality
and AGR was an independent prognostic factor
in predicting OS (HR: 0.63, 95% CI [0.43-0.93],
p = 0.022). In a study by Chen et al. (6), they de-
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termined a cut-off value of AGR as 1.22 in their
retrospective evaluation of localized and locally
advanced 416 clear cell RCC cases, and they
showed that AGR has an independent prognos-
tic role in predicting both OS (HR: 6.79, 95% CI
[3.21-14.37], p < 0.001) and DFS (HR: 8.80, 95%
CI [3.89-19.92], p < 0.001). In this study, NLR
and LMR were also found as independent prog-
nostic factors in predicting DFS and OS, and PLR
was shown to have no independent prognostic
role in predicting DFS and OS.

Patients excluded

n=228
< 18 years of age
Benign pathologies
Accompanying non-renal malign disease
Non-clear cell or unknown subtype
Bilateral renal cell carcinoma
Hereditary or familial renal cell carcinoma
Neoadjuvant or adjuvant therapy
Lymph node or distant metastasis
Immunosuppressive or cytotoxic medication
Accompanying immunological disease
Accompanying hematological disease

Patie: D excluded

n= 160
Incomplete preoperative hematological data
Follow up period < 6 months

In a large number of studies, it has been
shown that preoperative high NLR, low PLR, and
low LMR are associated with a poor prognosis in
many types of cancers, including urinary tract
cancers (2, 3, 13). In our study, the cut-off values
for NLR, PLR, and LMR were 2.45, 148 and 4, res-
pectively. Kaplan-Meier survival analysis showed
significantly higher recurrence and mortality rates
in patients in the high NLR group (p = 0.02 and p
= 0.036, respectively). We found that the mortality
rates in patients in the high PLR group and recur-
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Figure 4 - Kaplan-Meier curves predicting disease-free survival, and 2 and 5-year disease-free survival probability, groups
categorized by the pretreatment (A) albumin / globulin ratio (AGR), (B) neutrophil / lymphocyte ratio (NLR), (C) platelet /
lymphocyte ratio (PLR), and (D) lymphocyte / monocyte ratio (LMR)..
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rence rates in patients in the low LMR group were
significantly higher (p = 0.016 and 0.006, respecti-
vely). In the multivariate Cox regression analysis,
we found that NLR, PLR, and LMR had no inde-
pendent prognostic role in predicting DFS and OS.
In a meta-analysis by Boissier et al. (14) that eva-
luated the prognostic role of NLR in RCC, it was
shown that NLR > 3 was associated with recurren-
ce of disease in localized RCC and that NLR has
an independent prognostic role in predicting DFS
(HR: 1.63, 95% CI [1.15-2.29]), but not in predic-
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ting OS. In locally advanced and metastatic RCC, it
was shown that NLR has an independent prognos-
tic role in predicting both progression (HR: 3.19,
959 CI [2.23-4.57]) and mortality (HR: 1.55 [1.36-
1.76]). Estimates ranging from 2.5 to 5 for NLR
were used in the studies that were evaluated in
this meta-analysis. Hutterer et al. (15) showed the
independent prognostic role of LMR (cut-off value
3) in predicting local and locally advanced clear
cell RCC in their study (HR: 1.55, CI 95% [1.10-
4.94]). Lucca et al. (16). used MLR instead of LMR
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Table 3 - Univariate and multivariate Cox regression analyses of prognostic factors for disease-free survival.

Univariate analysis

Multivariate analysis

Cl 95% HR p value Cl 95% HR p value

Age

<65 1.13

S 65 0.30-4.28 1.00 (ref) 0.852
Gender

Female 2.17

Male 0.56-8.33 1.00 (ref.) 0259
pT stage

pT1-T2 ) 18.3 \ 7.78

pT3-T4 4.81-69.76 1.00 (ref) <0.001 1.08-55.7 1.00 (ref) 0.041
Fuhrman grade

1-2 2.42

3.4 0.73-7.98 1.00 (ref) 0.144
Surgical margin

Positive 1.09

Negative 013-8.58 1.00 (ref.) 0933
Collecting system invasion

Yes 8.68 3.6

No 2.64-28.52 1.00 (ref) < 0.001 0.72-17.82 1.00 (ref) 0.116
Microvascular invasion

Yes 15.32 5.92

No 3.48-67.51 1.00 (ref) < 0.001 0.72-48.48 1.00 (ref) 0.097
Tumor necrosis

Yes 7.24 4.6

No 2.19-23.92 1.00 (ref) 0.001 0.84-25.13 1.00 (ref) 0.078
Albumin / globulin ratio

<1.40 5.72 2.34

51,40 1.23-26.55 1.00 (ref) 0.026 0.36-15.10 1.00 (ref) 0.372
Neutrophil / Lymphocyte ratio

<2.45 7.79

>2.45 f!-™00 1.00 (ref.) 0051
Platelet / Lymphocyte ratio

<148 1.82

148 0.55-6.03 1.00 (ref) 0.323
Lymphocyte / monocyte ratio

<4 0.24-7080 .18 0.154 -

>4 ' 1.00 (ref.) '

Cl = Confidence interval; HR = Hazard ratio; Ref = Reference

and demonstrated that high MLR was associated
with higher risk of disease recurrence and MLR
has an independent prognostic role in predicting
DFS (HR: 5.78, 95% CI [1.78-18.73]). Results have
been published showing that PLR may have an
independent prognostic role in predicting survival
and treatment response in metastatic disease. No
results supporting the independent prognostic role

10

in predicting survival in local and locally advan-
ced RCC have been reported (17, 18).

In renal cell carcinoma, pT stage is one of
the most important prognostic factors (19). Accor-
ding to the multivariate Cox regression analysis
in our study, we found the pT stage is an inde-
pendent prognostic factor in predicting DFS. The
presence of TN has been shown to be associated
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Figure 5 - Kaplan—Meier curves predicting overall survival, and 2 and 5-year overall survival probability, groups categorized
by the pretreatment (A) albumin / globulin ratio (AGR), (B) neutrophil / lymphocyte ratio (NLR), (C) platelet / lymphocyte ratio

(PLR), and (D) lymphocyte / monocyte ratio (LMR).
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with a poor prognosis in many studies and has
been considered as a poor prognostic factor by the
WHO / International Society of Urological Patho-
logy (WHO/ISUP) (20). As a result of the multiva-
riate Cox regression analysis in this study, we found
that TN was as an independent prognostic factor in
predicting OS in accordance with the literature. In
the TNM grading system for renal tumors updated
by AJCC, the CSI was not included in the previous
grading system, but now it is evaluated as T3a in
the updated version. In support of this update in
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our study, we have found CSI to be an independent
prognostic factor in predicting OS. The Fuhrman
grading system, which has been shown to be an
important prognostic factor in RCC, now, however,
requires modification due to its inadequacy in eva-
luation, and, currently, the use of the WHO / ISUP
rating system is recommended (21). In our study, we
did not find the association of the Fuhrman degree
with DFS and OS as a result of the univariate and
multivariate Cox regression analyses (p > 0.05). Al-
though we showed that MVI, which is controversial
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Table 4 - Univariate and multivariate Cox regression analyses of prognostic factors for overall survival.

Univariate analysis

Multivariate analysis

Cl %95 HR p value Cl %95 HR p value

Age

<65 i 1.00 (ref.)

265 0.74-5.88 209 0.162
Gender

Female 2.12

Male 0.67-6.74 1.00 (ref) 0.199
pT stage

pT1-T2 i 4.48 : 0.56

DT3-T4 1.57-12.7 1.00 (ref) 0.005 0.22-5.40 1.00 (ref) 0.452
Fuhrman grade

1-2 2.21

3.4 0.80-6.14 1.00 (ref) 0.126
Surgical margin

Positive 0.043

Negative 0-116 1.00 (ref.) 0436
Collecting system invasion

Yes 4.81 4.08

No 1.70-13.54 1,00 (ref) 0.003 1.03-8.63 1.00 (ref) 0.043
Microvascular invasion

Yes 717 2.14

No 1.87-27.42 1.00 (ref) 0.004 0.63-14.4 1.00 (ref) 0.143
Tumor necrosis

Yes 6.15 8.64

No 2.21-17.07 1.00 (ref) <0.001 1.68-13.42 1.00 (ref) 0.003
Albumin / globulin ratio

<1.40 4.92 1.38

5140 0.57-0.72 1.00 (ref) 0.014 0.10-1.61 1.00 (ref) 0.239
Neutrophil / Lymphocyte ratio

<2.45 ) 1.00 (ref.) ) 1.00 (ref.)

5945 1.00-12.6 356 0.049 0.31-6.26 058 0.443
Platelet / Lymphocyte ratio

<148 i 1.00 (ref.) i 1.00 (ref.)

S 148 1.17-10.08 344 0.024 0.87-7.74 297 0.084
Lymphocyte / monocyte ratio

< 0.58-5.76 R 0.298

>4 989 1.00 (ref.) '
as to its prognostic role of RCC (20), has an asso-  CONCLUSIONS

ciation with OS and DFS in univariate analysis, we
determined that it is not an independent prognostic
factor as a result of the multivariate Cox regression
analysis. We also could not show the relationship
of age, gender, and surgical marginal status that we
had considered as possible prognostic factors with
DFS and OS (p > 0.05).
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In this study, we found that DFS and OS
were significantly lower in patients within the low
AGR group. We also found TN and CSI in predic-
ting OS, and pT stage in predicting DFS, as inde-
pendent prognostic factors. The retrospective na-
ture of the study, the limited number of patients,
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and the short follow-up period of patients are the
most significant limiting factors. Since markers,
such as AGR, NLR, PLR, and LMR, are not dise-
ase-specific markers, prospective studies should
be carried out with multi-center by creating no-
mograms specific to RCC in order to increase the
prognostic value of these markers.

ABBREVIATIONS

RCC = Renal cell carcinoma

NLR = Neutrophil / lymphocyte ratio
PLR = Platelet / lymphocyte ratio

LMR = Lymphocyte / monocyte ratio
AGR = Albumin / globulin ratio

DES = Disease-free survival

0S = Overall survival

TN = Tumor necrosis

pT = Pathological tumor

CSI = Collecting system invasion

MVI = Microvascular invasion

TNM = Tumor-Node-Metastasis

WHO = World Health Organization

SD = Standard deviation

ROC = Receiver operating characteristic
HR = Hazard ratio

CI = Confidence interval

MLR = Monocyte / lymphocyte ratio
ISUP = International Society of Urological Patho-
logy

AJCC = American Joint Committee on Cancer
Ref = Reference

AUC = Area under curve

CONFLICT OF INTEREST

None declared.

REFERENCES

1.. Mickisch G, Carballido J, Hellsten S, Schulze H, Mensink H;
European Association of Urology. Guidelines on renal cell
cancer. Eur Urol. 2001;40:252-5.

2. Gul,LiH,ChenL, MaX, LiX, Gao Y, et al. Prognostic role
of lymphocyte to monocyte ratio for patients with cancer:
evidence from a systematic review and meta-analysis.
Oncotarget. 2016;7:31926-42.

13

10.

11.

12.

13.

14.

15.

16.

Paramanathan A, Saxena A, Morris DL. A systematic
review and meta-analysis on the impact of pre-operative
neutrophil lymphocyte ratio on long term outcomes after
curative intent resection of solid tumours. Surg Oncol.
2014;23:31-9.

Zhou X, Du'Y, Huang Z, Xu J, Qiu T, Wang J, et al. Prognostic
value of PLR in various cancers: a meta-analysis. PLoS One.
2014;9:¢101119.

He X, Guo S, Chen D, Yang G, Chen X, Zhang Y, et al.
Preoperative Albumin to Globulin Ratio (AGR) as Prognostic
Factor in Renal Cell Carcinoma. J Cancer. 2017;8:258-65.
Chen Z, Shao Y, Yao H, Zhuang Q, Wang K, Xing Z, et al.
Preoperative albumin to globulin ratio predicts survival
in clear cell renal cell carcinoma patients. Oncotarget.
2017;8:48291-302.

Azab B, Kedia S, Shah N, Vonfrolio S, Lu W, Naboush A, et
al. The value of the pretreatment albumin/globulin ratio in
predicting the long-term survival in colorectal cancer. Int J
Colorectal Dis. 2013;28:1629-36.

Azab BN, Bhatt VR, Vonfrolio S, Bachir R, Rubinshteyn
V, Alkaied H, et al. Value of the pretreatment albumin to
globulin ratio in predicting long-term mortality in breast
cancer patients. Am J Surg. 2013;206:764-70.

Yao Y, Zhao M, Yuan D, Gu X, Liu H, Song Y. Elevated
pretreatment serum globulin albumin ratio predicts poor
prognosis for advanced non-small cell lung cancer patients.
J Thorac Dis. 2014;6:1261-70.

Rini Bl et al. Kidney. In: Amin MB et al. (eds) American Joint
Committee on Cancer cancer staging manual. Eighth edition.
2017; pp. 739-47.

Fuhrman SA, Lasky LC, Limas C. Prognostic significance of
morphologic parameters in renal cell carcinoma. Am J Surg
Pathol. 1982;6:655-63.

McMillan DC. Systemic inflammation, nutritional status and
survival in patients with cancer. Curr Opin Clin Nutr Metab
Care. 2009;12:223-6.

Song W, Tian C, Wang K, Zhang RJ, Zou SB. Preoperative
platelet lymphocyte ratio as independent predictors of
prognosis in pancreatic cancer: A systematic review and
meta-analysis. PLoS One. 2017;12:e0178762.

Boissier R, Campagna J, Branger N, Karsenty G, Lechevallier
E. The prognostic value of the neutrophil-lymphocyte ratio
in renal oncology: A review. Urol Oncol. 2017;35:135-141.
Hutterer GC, Stoeckigt C, Stojakovic T, Jesche J, Eberhard
K, Pummer K, et al. Low preoperative lymphocyte-monocyte
ratio (LMR) represents a potentially poor prognostic factor
in nonmetastatic clear cell renal cell carcinoma. Urol Oncol.
2014;32:1041-8.

Lucca |, de Martino M, Hofbauer SL, Zamani N, Shariat SF,
Klatte T. Comparison of the prognostic value of pretreatment
measurements of systemic inflammatory response in
patients undergoing curative resection of clear cell renal cell
carcinoma. World J Urol. 2015;33:2045-52.



17.

18.

19.

20.

IBJU | ALBUMIN TO GLOBULIN RATIO IN PREDICTING SURVIVAL

Park TJ, Cho YH, Chung HS, Hwang EC, Jung SH, Hwang
JE, et al. Prognostic significance of platelet-lymphocyte ratio
in patients receiving first-line tyrosine kinase inhibitors for
metastatic renal cell cancer. Springerplus. 2016;5:1889.
Gunduz S, Mutlu H, Tural D, Yildiz 0, Uysal M, Coskun HS,
et al. Platelet to lymphocyte ratio as a new prognostic for
patients with metastatic renal cell cancer. Asia Pac J Clin
Oncol. 2015;11:288-92.

Smith AK, Martin SF, Jarrett TW: Malignant Renal Tumors. In:
Wein AJ, Kavoussi LR, Partin AW, Peters CA (eds). Campbell-
Walsh Urology. Eleventh edition. 2016; pp. 1314-65.
Delahunt B, Cheville JC, Martignoni G, Humphrey PA, Magi-

14

21.

Galluzzi C, McKenney J, et al. The International Society of
Urological Pathology (ISUP) grading system for renal cell
carcinoma and other prognostic parameters. Am J Surg
Pathol. 2013;37:1490-504.

Moch H, Cubilla AL, Humphrey PA, Reuter VE, Ulbright TM.
The 2016 WHO Classification of Tumours of the Urinary
System and Male Genital Organs-Part A: Renal, Penile, and
Testicular Tumours. Eur Urol. 2016;70:93-105.

Correspondence address:
Murat Yavuz Koparal, MD
Department of Urology

Recep Tayyip Erdogan University
Training and Research Hospital
Turkey, Uroloji Klinigi, Rize
Telephone: +053 3612-5145
E-mail: drkoparal@yahoo.com



