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Notrofil-Lenfosit Orani, Parsiyel Nefrektomi Oncesinde 4 cm'den

Buyiik Renal Kitlesi Olan Hastalarin Patoloji Sonucunu Tahmin

Etmekte Faydahdir

Neutrophil-Lymphocyte Ratio is Valuable in Predicting the Pathology

Result in the Patients with Renal Mass > 4 cm Prior to the Partial

Nephrectomy
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0z
GIRIS ve AMAC: Nétrofil-lenfosit oraninin (NLR)
parsiyel nefiektomi (PN) dncesi renal kitlelerin patoloji

sonuglarimin ongortilmesindeki etkinligini
degerlendirmek.

YONTEM ve GERECLER: Mart 2012 ve Mart 2018
tarihleri arasinda PN yapilan 76 hastanin verileri
degerlendirildi. Hastalar patoloji sonuglarina (malign
grup benign grup), tiimor evresine (Tla-T1b) ve tiimor
derecesine (Grade 1-Grade2-Grade3) ve kitle boyutuna
(<4 cm-> 4 cm) gore gruplandi.

BULGULAR: Benign grup 17 hastadan, malign grup 59
hastadan olusmaktaydi. Benign ve malign gruplarin
preoperatif NLR'leri karsilastirildiginda istatistiksel olarak
anlaml bir fark bulunmadi (p = 0.113). Malign grup tiimor
evresine gore (Tla-T1b) 2 gruba ayrildiginda, T1b grubunun
NLR degeri benign grup ve Tla grubundan anlamh olarak
yiiksekti (sirastyla p= 0.007 ve p<0.001). Grade 3 tiimor
grubunda NLR, gradel ve grade2 gruplarma gore anlaml
olarak daha yiiksekti (swrasiyla, p<0.001 ve p = 0.02). Otuz
dort hastada, 4 cm'den biiyiik bobrek kitleleri vardi. NLR 4
cm'den biiyiik malign bobrek kitlesi olan hastalarda anlamh
olarak yiiksekti (p = 0,035). Maligniteyi tahmin etmek igin cut-
off degeri 2,31 idi ve % 65 ozgiilliik ve % 50 duyarliliga
sahipti.

TARTISMA ve SONUC: NLR, bobrek kitleleri 4 cm'den biiyiik
olan hastalarda patoloji sonucunu éngormede degerli bir
parametredir. Daha yiiksek NLR degeri yiiksek dereceli
tiimorler ile iligkilidir. NLR'nin etkinligini dogrulamak igin
ileri calismalar yapilmalidir.

Anahtar Kelimeler: Parsiyel nefrektomi, notrofil-lenfosit
orani, renal hiicreli karsinom
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ABSTRACT

INTRODUCTION: To assess the efficacy of neutrophil-
lymphocyte ratio (NLR) in predicting the pathology results of
renal masses prior to partial nephrectomy (PN).

METHODS: The data of 76 patients who underwent PN
between March 2012 and March 2018 was evaluated. Patients
were grouped according to pathology results (malign group-
benign group), tumor stage (T1a-T1b) and tumor grade
(Gradel-Grade2-Grade3) and mass size (<4 cm->4 cm).

RESULTS: Benign group was consisted of 17 patients and
malign group was of 59 patients. No statistically significant
difference was found when preoperative NLR of benign and
malign groups were compared (p=0.113). When malign group
was divided into 2 groups according to tumor stage (T1la-T1b),
NLR of T1b group was significantly higher than benign group
and T1a group (p=0.007 and p<0.001, respectively). In
grade3 tumor group, NLR was significantly higher when
compared with gradel and grade2 groups (p<0.001 and
p=0.02, respectively). Thirty-four patients had renal masses
>4 cm. NLR was significantly higher in the patients with >4
cm malign renal masses (p=0.035). The cut-off value to
predict malignancy was 2.31 with 65% specificity and 50%
sensitivity.

DISCUSSION and CONCLUSION: NLR is a valuable
parameter at predicting pathology result in patients with renal
masses >4 cm. Higher NLR value was associated high grade
tumors. Further studies must be performed to certify the
efficacy of NLR.

Keywords: Partial nephrectomy, neutrophil-lymphocyte ratio,
renal cell carcinoma
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INTRODUCTION

Kidney cancer is the third most common
diagnosed malign tumor of urogenitale system. It
approximately has a worldwide incidence of 338000
new cases per year and constitutes 1.7 % of all cancer
related deaths (1). In Europe, overall mortality rates
for renal cell carcinoma (RCC), which is the most
common type of kidney cancer (2), increased up to
the early 1990s, and stabilised or declined thereafter
(3). Due to increased use of imaging methods such
as ultrasound (US) and computed tomography (CT),
the rate of incidentally diagnosed RCC has increased
(4-7). As a result, the incidence of smaller renal
masses which are suitable for nephron-sparing
treatments increased. Also, the published studies
supported the partial nephrectomy (PN) versus
radical nephrectomy (RN), as it could better preserve
renal functions and prevent the development of
metabolic or cardiovascular disorders subsequent to
the surgery (8-10). However, imaging methods are
still not sufficient for preoperatively decision-taking.
Some benign hemorrhagic or inflammatory cysts
may mimic like malignant tumors on CT images
(11). Although most angiomyolipomas contain fat
and can be diagnosed with unhanced CT alone, 5 %
of angiomyolipomas may contain little or no fat and
may be indistinguishable from a small RCC in CT
(12,13). Additionally, preoperative identification of
oncocytomas is an important problem. Although
some imaging features of oncocytomas such as
homogeneous enhancement and central scar at CT
were defined, none of these are sufficient to rule out
the presence of malignancy. In the literature, it was
revealed that 20% of the resected masses were
benign following PN (14,15).

Over the last decades, increasing evidences
supported that systemic inflammation plays a crucial
role in the development and progression of various
cancers including RCC (16-19). Neutrophil-
lymphocyte ratio (NLR) and platelet-lymphocyte
ratio (PLR) are systemic inflammatory response
markers which can easily be derived from complete
blood count (CBC). In this study, considering the
relatively low sufficiency of radiological methods
we aimed to assess the efficacy of inflammation
markers in predicting pathology results of renal
masses prior to PN.

METHODS
The data of 76 patients who underwent PN
petween 2012 and 2018 were evaluated

retrospectively.  Preoperative = CBC,  blood
biochemical analysis, contrast enhanced CT reports
and detailed pathological results of the patients were
recorded. Patients diagnosed with a kidney mass and
who underwent PN treated by either open or
laparoscopic methods in our institute were included
in the study. The exclusion criteria included patients
with other known malignancies, hematologic
diseases, autoimmune diseases, active infections,
those under anticoagulant treatment or prior steroid
or anticancer therapy, or patients where
perioperative  routine laboratory tests were
unavailable. Patients were grouped according to the
pathology results (malign group- benign group),
tumor stage ( Tla group- T1lb group) and tumor
grade (Fuhrmann Grade 1- Fuhrman Grade 2-
Fuhrman Grade 3 or 4) and mass size (renal masses
<4 cm and renal masses >4 cm) and the predictive
value of NLR and PLR were assessed.

Statistical Analysis

Distribution of variables was assessed with the
One-Sample  Kolmogorov-Smirnov  test. The
variables with normal distribution was reported as
the mean + standard deviation (SD) and those with
abnormal distribution was reported as median
(minimum—maximum) values. Comparisons
between groups were evaluated using the Pearson’s
chi-square test for categorical variables and using the
Mann-Whitney U test or independent sample t test
for continuous variables. The area under curve
(AUC), calculated by receiver operating
charecteristics (ROC) curve, was used to assess the
predictive accuracy. Youden Index method was used
to find the cut-off value. The IBM SPSS software
package version 21.0 (Statistical Package for Social
Sciences™, Chicago, IL, USA) was used for
statistical analysis and p < 0.05 was considered as
significant.

RESULTS

Of 76 patients, 49 were male and 27 were female.
The mean age of the patients was 54.1+£10.6 years.
Descriptives of total cohort were showed in Table 1.
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Table 1. Descriptives of total cohort |

Age (years), (mean+SD) 54.1+10.6
Hemoglobin (g/dl), (mean+SD)  14.15 (9.7-17)
Creatinin (mg/dl), [median 0.9 (0.5-1.4)
(min-max)]

PLR (mean+SD) 128.3 +34.15
NLR, [median (min-max)] 2.3 (1.36-4.47)
NLR: neutrophil-lymphocyte ratio; PLR:platelet-
lymphocyte ratio

The patients were divided into two groups
according to the pathology results. The benign group
was consisted of 17 patients and the malign group
was of 59 patients. In the benign group 9 patients had
oncocytomas, 3 had angiomyolipomas, 3 had
calcified cysts, 2 had renal cortical adenomas. All the
patients in the malign group had clear cell
carcinoma. No statistically significant difference
was found when the preoperative NLR and PLR of
the groups were compared (p=0.113 and p=0.380,
respectively) (Table 2).

Table 2. Comparison of the

Benign group ~ Malign group  p value
(n=17) (n=59)
Age (years), 53.52 £13.44 5427 +£9.77  0.801
(mean+SD)
Gender 7/10 42/17 0.023
(male/female)
Hemoglobin 13.80 14.4 (9.7-17) 0.545
(g/dl), [median  (9.7-16.9)
(min-max)]
Creatinin 0.8 0.9 0.062
(mg/dl), [median  (0.6-1.3) (0.5-1.4)
(min-max)]
PLR 121.86+27.45 130.17+35.8 0.380
(mean£SD)
NLR 2.15 2.32 0.113
[median (min-  (1.36-2.73) (1.78-4.47)
max)]
NLR: neutrophil-lymphocyte ratio; PLR:platelet-
lymphocyte ratio

The malign group was divided into 2 groups
according to the tumor stage. Tla group (<4 cm
tumor) was consisted of 33 patients and T1b group
(tumor > 4 cm but not > 7 cm) was of 26 patients.
When the comparison of NLR and PLR were
evaluated, NLR of the T1b group was significantly
higher than benign group and T1a group ( p=0.007
and p<0.001, respectively) (Table 3).

Table 3.Preoperative PLR and NLR by the tumor stage

Benign Tla T1b pvalue
group group group
(n=17) (n=33) (n=26)
PLR 121.86 126.05 1354 (B-T1a)=0.912
(mean+SD)  +27.45  £353 +36.5 (B-T1b)=0.416
(Tla-
T1b)=0.551
NLR 2.15 2.20 2.37 (B-T1a) =0.705
[median (1.36- (1.78- (2.14- (B-T1b) =0.007
(min-max)] 2.73) 3.11) 4.47) (T1la-T1b)
<0.001
NLR: neutrophil-lymphocyte ratio; PLR: platelet-lymphocyte
ratio; B: benign group

The efficacy of Fuhrman grade on NLR and
PLR was also assessed. Of the 59 patients with
malign pathology result, 16 patients had Fuhrman
grade 1 tumors, 30 had Fuhrman grade 2 tumors and
13 had Fuhrman grade 3 or 4 tumors. In Fuhrman
grade 3-4 tumor group, NLR was significantly
higher when compared with grade 1 and grade 2
groups (Table 4).

Table 4. Comparison of preoperative PLR and NLR '
values of the grades

Fuhrman  Fuhrman Fuhrman p value
Gradel  Grade 2 Grade 3 or
(n=16) (n=30) 4 (n=13)
PLR 125.1 127.3 143+42.6 (G1-
(meantSD)  +40.8 +292 G2)=0.997
(G1-
G3,4)=0.499
(G2-
G3,4)=0.510
NLR 2.19 2.33 2.62 (G1-
[median (1.78- (2.11-3.07) (2.23-4.47) G2)=0.041
(min-max)] 3.11) (G1-
G3,4)<0.001
(G2-
G3,4)=0.02
NLR: neutrophil-lymphocyte ratio; PLR: platelet-lymphocyte ratio

The renal masses were divided into 2 groups
according to the tumor size. Of 76 patients, 34
patients had renal masses >4 c¢cm. NLR was
significantly higher in the patients with >4 cm
malign renal masses ( p=0.035) (Table 5). The area
under the ROC curve was 0.743. According to the
Youden Index method, the cut-off value was 2.31
with 65% specificity and 50% sensitivity (Figure

1.
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Table 5. Comparison of NLR according to the size of
mass

Comparsion of NLR for the patients with renal mass >
4 cm

Benign group  Malign group p

(n=8) (n=26) value
NLR 2.25 (1.36- 2.41 (2.14- 0.035
[median (min- 2.240) 4.47)
max)]

Comparsion of NLR for the patients with renal mass <
4 cm

Benign group  Malign group p

(n=9) (n=33) value
NLR 2.15 (1.56- 2.20 (1.78- 0.806
[median (min- 2.73) 3.11)
max)]
NLR: neutrophil-lymphocyte ratio
\ ROC Curve
E. 06
AUC: 0.743
02 95% CI (0.541-0.945)
p=0.035
‘ ) 1'- Speciﬁcit‘y

Patients with renal masses > 4 cm

Figure 1. NLR predictive accuracy for malign pathology in
patients with > 4 cm renal masses

DISCUSSION

The markers of the systemic inflammatory
response derived from CBC are achieved from
composite ratios of different circulating blood cells.
The main approach is to take the ratio of different
white blood cells or platelets and then apply a
prognostic threshold that outcome is effectively
stratified. NLR based on the ratio of neutrophil and
lymphocyte counts and PLR based on the ratio of
platelet and lymphocyte counts are the most
frequently used parameters to evaluate systemic
inflammatory response. In the systemic reviews, the
presence of higher values of NLR and PLR were
associated with poor overall survival (OS) (20,21).
Increased neutrophil count and decreased
lymphocyte count were both associated with tumor
invasion, metastasis, recurrence and poor survival.
The presence of neutrophilia inducts the production

of circulating vascular endothelial growth factor,
angiogenesis-regulating chemokines and tissue
inhibitors of metalloproteinases which are associated
with tumor invasion, recurrence and metastasis (21).
Also, the presence of lymphopenia may reduce the
production of cytokines and inhibit the cytotoxic cell
death which is important to suppress the tumor
proliferation and metastasis (16).

In the most of previous studies evaluating the
prognostic value of preoperative NLR in patients
with RCC, increased NLR was found to be
associated with recurrence and poor survival. Ohno
et al. revealed that increased preoperative NLR was
an independent risk factor for recurrence (22). In
another study, NLR was defined as an independent
factor for disease free survival after surgery for
patients with localized nonclear cell RCC (23).
Nevertheless, there are limited studies assessing the
diagnostic value of preoperative NLR in predicting
renal mass pathology.

In the study performed by Viers et al., the data of
2402 patients who underwent RN or PN was
evaluated retrospectively. They reported that NLR
value was significantly higher in RCC group
(p=0.037). However, when patients were grouped
according to the size of mass, significancy was
revealed in only the patients who had renal masses
larger than 7 cm (p<0.001). Also, an elevated pre-
treatment NLR was more often associated with RCC
as well as higher grade tumors (p<0.001) and more
aggressive histologic subtypes (p=0.002) (24). Bazzi
et al. assessed the clinicopathologic characteristics of
1004 patients with <4 cm small renal masses
undergoing nephrectomy. No association was found
between preoperative NLR and pathology of the
renal mass (25). Consistently with the studies
mentioned above, according to our results no
relationship was demonstrated between preoperative
NLR and malign pathology result in patients with <
4 cm renal masses.

In the study performed by Widz et al, high NLR
(>2,69) significantly correlated with worse survival
outcome and higher tumor stage (26). Kisa et al
reported that higher NLR (>2,6) was associated with
increased risk of pT 3—4 tumors (27). In our study,
a cut-off value of 2,31 was associated with increased
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risk of tumors > 4 cm and it was compatible with the
literature.

As far as we know, there is only one study in the
literature similiar to the current study. Gorgel et al.
evaluated the data of 79 patients who underwent PN.
Preoperative NLR of the patients with clear cell RCC
was significantly higher (p<0.001). However, NLR
was not associated with the tumor grade as well as
the size of the mass (28).

In the current study, compatible and controversial
results with literature both existed. According to our
analysis, NLR is a valuable parameter for predicting
malign lesions only in the patients with >4 c¢cm renal
masses. Also, higher NLR value was associated high
grade tumors.

There are several limitations of this study. First,
the data was conducted from retrospective cohort.
Second, the number of patients was low. Third, NLR
can be effected by various conditions such as anti-
inflammatory drug use, chronic infection and
smoking.

CONCLUSION

NLR is a valuable parameter at predicting the
pathology results in patients with renal masses > 4
cm. Higher NLR value was associated high grade
tumors. Further studies must be performed to certify
the efficacy of NLR.
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