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Aim: To evaluate the effect of preoperative blood count parameters and pathological
features on recurrence in patients who underwent Radical Nephroureterectomy (RNU)
and Bladder Cuff Resection for Upper Urinary Tract Urothelial Cancer (UTUC).
Material and Methods: The data of patients who underwent RNU for UTUC were reviewed retrospectively. According to the follow-up data, the patients were divided into 2
groups as recurrence and non-recurrence. It was examined whether there was a difference
between the groups in terms of preoperative blood count parameters (neutrophil, lymphocyte, eosinophil, monocytes, neutrophil-lymphocyte ratio, and platelet-lymphocyte ratio)
and final pathological features. A p < 0.05 was considered statistically significant.
Results: A total of 64 patients were included in the study. Recurrence developed in
24 patients during follow-up. Age (p=0.039), neutrophil-lymphocyte ratio (p=0.026),
history of bladder cancer (p=0.004), pathological stage (p=0.03), multifocality (p=0.007),
positive bladder cuff (p=0.006) and surgical margin positivity (p=0.029) was found to be
significantly different in the recurrence group compared to the non-recurrence group.
Conclusion: In addition to pathological features, preoperative Neutrophil-Lymphocyte
ratio may be associated with recurrence in patients undergoing UTUC and RNU. It should
be supported by studies with a larger number of patients.
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conducted to examine the relations between cancer development, progression, and systemic inflammatory response.
Among these, the Neutrophil-Lymphocyte Ratio (NLR) is
the most widely known [9, 10].

Introduction
Upper Urinary Tract Urothelial Carcinoma (UTUC) is a
rare disease constituting 5% of all urothelial cancers [1].
Although it is rare, it proceeds with high rates in terms of
local and distant recurrences at the time of diagnosis and
in later follow-ups. The standard treatment for UTUC
is radical nephroureterectomy and bladder cuff resection
[2-4].

In this study, the purpose was to investigate the relations
between recurrence and pathological variables known to
be associated with recurrence by adding blood count parameters to them.

Pathological variables such as the stage, grade, lymph
node status, accompanying in situ carcinoma (CIS), etc.
are known to be effective in predicting recurrence. However, the majority of these variables are pathological parameters, which can be identified after the operation [5–7].

Material and Methods

It can be argued that predicting the recurrence by using preoperative clinical parameters may provide us with
many benefits in treatment strategies and follow-ups of
patients undergoing UTUC and surgery [8]. There have
been many studies in the literature until our present time
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The data of a total of 64 patients who underwent radical nephroureterectomy and bladder cuff resection for
UTUC between March 2007 and February 2018 were reviewed, retrospectively. This study was approved by
Ankara Yildirim Beyazit University, School of Medicine,
Ethics Committee. Abdominal and thorax computerized
tomography were performed for each patient for preoperative clinical staging. The age, gender, tumor side,
smoking status, presence of comorbidities (i.e. diabetes
and hypertension), previous and concomitant bladder CA
history, tumor localization, postoperative transfusion requirement, multifocality, tumor pattern, tumor size, neu-
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patient follow-up duration was 36.5 months. The demographic and clinical characteristics of the patients are summarized in Table 1.

Table 1. Clinicopathological features of patients
Variables
Age
Gender (F/M)
Diabetes mellitus
Hypertension
Smoking
Site (Right/Left)
Preoperative neutrophil count (x109/L)
Preoperative lymphocyte count (x109/L)
Preoperative eosinophil count (x109/L)
Preoperative monocytes count (x109/L)
Preoperative NLR ratio (%)
Preoperative PLR ratio (%)
Previous bladder cancer history (%)
Hydronephrosis (%)
Pathologic stage> pT2≤pT2
Pathologic gradeHighLowNo tumor
Lymphovascular invasion
Concominant bladder cancer
Tumor localizationUreterPelvicUreter+pelvic
Transfusion requirements
Positive bladder cuff
Concominant carcinoma insitu
Multifocality
Pathologic Lymph node
Surgical margin positivity
Tumor size (mm)
Adjuvant chemotherapy
Follow-up time (month)

Recurrence was detected in 24 patients, and recurrence
was not detected in 40 patients in the follow-up of the patients. Sixteen patients received adjuvant chemotherapy.
Some patients could not receive adjuvant chemotherapy
due to elevated GFR after nephroureterectomy. When patients with and without recurrence were divided into two
groups, no differences were detected between the groups
in terms of preoperative neutrophil, lymphocyte, monocyte, eosinophil, and PLR ratios. It was also found that
the NLR was statistically significantly higher in the group
with recurrence than those without (6.3±4.6, 5.3±2.1, respectively p=0.065).

68.1±10.8 (34-89)
5/59
11 (17.1 %)
25 (39 %)
41 (64 %)
35/29
5.6 (2.1-23)
2 (0.4-4.1)
1.2 (0.1-0.8)
0.64 (0.15-1.31)
3.8 (1.1-59)
154.5 (65-406)
18 (28%)
50 (78%)
21 (32.8%)43 (67%)
40 (62.5%)22
(34.3%)2 (3%)
13 (20.3%)
19 (29.6%)
15 (23.4%) 30 (46.8%)
17 (26.5%)
19 (29.6%)
12 (18.7%)
2 (3%)
21 (32.8%)
3 (4.6%)
14 (21.8%)
42.3±21.3 (10-100)
16 (25%)
36.5±32.2 (3-120)

Also, no differences were detected in terms of tumor
size, hydronephrosis grade, gender, smoking, concomitant
bladder cancer (BCA), tumor localization, transfusion requirement, grade, lymphovascular invasion, and presence
of pathological accompanying CIS in nephroureterectomy
spesimens (Table 2). The mean patient age, previous
history of BCA, positive bladder cuff, multifocal tumor,
pathological T stage, positive surgical margin, and adjuvant chemotherapy were statistically more significant in
the group with recurrence compared to the group without
(Table 2).
Discussion
In this retrospective single-center study, whether preoperative blood count parameters had an effect on recurrence
was evaluated, as well as pathological features known to be
effective in this respect. Among the pathological parameters, previous BCA history, positive bladder cuff, multifocality, pathological T stage, and surgical margin positivity
were found to be significant; and among the preoperative
blood count parameters, only NLR was associated with
recurrence.

trophil, lymphocyte, monocytes, eosinophil, neutrophillymphocyte ratio, and platelet lymphocyte ratio (PLR)
of the patients were recorded. The pathological stage,
grade, lymphovascular invasion, presence of accompanying CIS, bladder cuff and surgical margin positivity, presence of pathological lymph node, and adjuvant chemotherapy were also recorded. The patients were divided into
two groups as those with and without recurrence in their
follow-ups. Whether there were differences between the
two groups in terms of these parameters was also investigated.

Tumor-induced inflammation is important in the development of malignancy, and is also effective in every stage of
tumorigenesis. The immune response of the host to malignancy may cause changes in cellular element levels such as
lymphocytes, neutrophils, platelets, and monocytes. It is
known that inflammation markers such as NLR and PLR
have prognostic roles in some malignancies. There are also
articles that investigate the role of these prognostic markers in UTUC [11-14].

Statistical analysis
The IBM Statistical Package for Social Sciences 23.0 Package Program (IBM SPSS Corp.; Armonk, NY, USA) was
used for data analysis. The Kruskal-Wallis Test was used
to check the conformity of the data to normal distribution.
The Mann-Whitney U Test was used for the data that did
not fit the normal distribution between the groups, and
the Student’s-t Test was used for the data that did fit the
normal distribution. The Chi-Square Test was used for
categorical variables.
Results
A total of 64 patients were included in the study. The
mean age of the patients was 68.1±10.8 (34-89). The mean
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Various studies conducted on inflammatory markers have
been reported in the literature until our present time.
Most reports are related to the NLR ratios among these.
De Larco et al. showed that tumor-associated neutrophils might have important roles in the tumor microenvironment and local angiogenesis [15]. Tumor angiogenesis also triggers the progression and migration of tumor
cells. Also, weak immunity in lymphopenia against the
tumor results in the triggering of the aggressiveness of the
tumor. Although this relation seems important, it was insufficient in predicting poor pathological characteristics in
the final pathology [16]. In a study conducted by Luo et
al. with 234 patients, it was stated that the pathological
stage and preoperative NLR had independent predictive
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Table 2. Comparison of clinicopathological features between groups
Variables

Recurrence+

Recurrence-

p value

Age
Gender (M/F)
Smoking
Diabetes mellitus
Hypertension
Preoperative neutrophil count (x109/L)
Preoperative lymphocyte count (x109/L)
Preoperative eosinophil count (x109/L)
Preoperative monocytes count (x109/L)
Preoperative NLR ratio
Preoperative PLR ratio
Previous bladder cancer history
Hydronephrosis
Pathologic stage> pT2
≤pT2
Pathologic gradeHighLowNo tumor
Lymphovascular invasion
Concominant bladder cancer
Transfusion requirements
Positive bladder cuff
Concominant carcinoma insitu
Multifocality
Pathologic Lymph node
Surgical margin positivity
Tumor size (mm)

70.7±8.2
21/3
15 (62.5%)
4 (16.6%)
5 (20.8%)
6.3±4.6
1.9±0.6
0.16±0.15
0.59±0.25
5.46±11.7
161.9±75.7
12 (50%)
20 (83.3%)
12 (50%)
12 (50%)
19 (79.1%)5 (20.8%)
6 (25%)
8 (33.3%)
9 (37.5%)
9 (37.5%)
2 (8.3%)
13 (54.1%)
2 (8.3%)
9 (37.5%)
36.2

66.6±11.9
38/2
26 (65%)
7 (17.5%)
20 (50%)
5.3±2.1
2±0.6
0.19±0.15
0.66±0.23
2.9±1.9
150±73.2
6 (15%)
30 (75%)
9 (22.5 %)
31 (77.5 %)
21 (52.5%)17 (42.5%)2 (5%)
7 (17.5%)
11 (27.5%)
10 (25%)
3 (7.5%)
0
8 (2%)
1 (2.5%)
5 (12.5%)
30.2

0.039
0.355
0.84
p > 0.05
0.033
0.065
0.834
0.747
0.850
0.026
0.722
0.004
0.541
0.03

It was also found that the mean age, previous history of
BCA, positive bladder cuff, multifocal tumor, pathological T stage, and positive surgical margin of the patient
were the factors associated with recurrence. In our results, smoking was not found to be associated with tumor
grade, lymphovascular invasion, accompanying BCA, and
accompanying CIS recurrence, which seems to be inconsistent with the literature data. However, we believe that
this is related to the low number of our patients.
To the best of our knowledge, there are no other studies
in which radical nephroureterectomy was performed for
UTUC and the effect of all blood count parameters was
examined in terms of recurrence in the literature. The low
number of patients and the retrospective nature of our
study are among its most important limitations.

roles for cancer-related death and recurrence after RNU
[13]. Dalpiaz et al. found that high preoperative NLR
and PLR were associated with cancer-related mortality in
202 patients that underwent UTUC and RNU [17]. In a
multicenter study that included 665 patients, Tanaka et
al. found that high preoperative NLR was closely associated with disease recurrence and mortality, as well as poor
characteristics in the final pathology [12]. Vartolomei et
al. reported in their multicenter study with 2.477 patients
that preoperative NLR rate was associated with tumor aggressiveness [11].
In their multicenter study conducted with 10,339 patients,
Shao et al. found that the preoperative NLR and PLR
rates were associated with low survival and poor prognosis [9]. In their study conducted with 424 patients, Jan et
al. developed a Systemic Inflammation Index Model, and
reported that NLR and PLR rates were associated with
progression and survival [18]. Zheng et al. [19], Son et al.
[20], Altan et al. [8], Huang et al. [21], and Song et al.
[22] found that preoperative PLR [200B?][200B?]was associated with poor prognosis following UTUC and radical
nephroureterectomy.
We examined the results of UTUC and radical
nephroureterectomy in our series based on the studies in
the literature. In our series, recurrence developed in 24
patients. We compared the preoperative NLR, PLR, neutrophil, lymphocyte, eosinophil, and monocyte counts of
patients with and without recurrence. According to our
results, it was found that the NLR was associated with recurrence between the groups with and without recurrence.

0.084
0.53
0.778
0.398
0.006
0.137
0.007
0.551
0.029
0.21

Conclusion
Preoperative Neutrophil-to Lymphocyte Ratio is associated with recurrence after radical nephroureterectomy and
bladder cuff resection in upper urinary tract urothelial
cancers. However, this must be supported by multicenter studies with a higher number of patients.
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