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GiRiS ve AMAC: Malign timorlerle nétrofil lenfosit orani
(NLO) arasindaki prognostik iliski bir ¢ok kanserde
arastirilmis ancak RHK hastalarinda yeteri kadar galisma
olmadigl icin kendi hastanemiz verilerinde bu hastalar ile
NLO arasindaki prognostik iliskiyi arastiriimasi
amaclanmistir.

YONTEM ve GERECLER: Metastatik RHK tanili 38 hastanin
kayitlar retrospektif olarak incelendi. Hastalarda NLO esik
degerinin belirlenmesi icin ROC analizi yapildi ve testten
¢itkan sonuca gore hastalar NLO<2,14 ve NLO>2,14 olmak
lizere iki gruba ayrildi. iki grup, hastaliga 6zgii sag kalim
acisindan karsilastirildi.

BULGULAR: Tum hastalarda hesaplanan genel sag kalim 52
ay (% 95 Cl:35-68, std:6,5) olarak saptandi. NLO’da esik
deger belirleyebilmek i¢in yapilan ROC analizinde elde edilen
2,14 cut off degerinden dusik olan (< 2,14) 14 (% 36,8)
hastada ortalama sag kalim (OS) 89 ay iken, yiksek olan
(>2,14) 24 (% 63,2) hastada ise OS 21 ay saptanmis ve bu
sonug istatistiksel olarak anlamli (p;0,03) raporlanmistir.
TARTISMA ve SONUC: NLO, RHK'de OS ile iliskili olabilir.
Bununla birlikte, rutin kullanimlarini belirlemek igin daha
fazla ¢alismaya ihtiyag vardir.

Anahtar Kelimeler: Renal hticreli karsinom, notrofil lenfosit
orani, prognoz

Abstract

INTRODUCTION: The prognostic relationship between
malignant tumors and neutrophil lymphocyte ratio (NLR)
has been investigated in many cancers, but since there are
not enough studies in RCC patients, it was aimed to
investigate the prognostic relationship between these
patients and NLR in our own hospital data.

METHODS: Records of 38 patients diagnosed with
metastatic RCC were analyzed retrospectively. ROC analysis
was performed to determine the threshold value of NLR in
patients and according to the result of the test, the patients
were divided into two groups as NLR <2.14 and NLR > 2.14.
The two groups were compared in terms of disease-specific
survival.

RESULTS: Overall survival calculated in all patients was 52
months (95% Cl: 35-68, std: 6.5). In 14 (36.8%) patients who
were lower than the 2.14 cut off value (<2.14) obtained in
the ROC analysis performed to determine the threshold
value in the NLR, the mean survival (OS) was 89 months,
while the higher (> 2, 14) In 24 (63.2%) patients, OS was
detected for 21 months, and this result was reported to be
statistically significant (p; 0.03).

DISCUSSION and CONCLUSION: NLR may be OS related in
RCC. However, more studies are needed to determine their
routine use.

Keywords: Renal cell carcinoma, neutrophil to lymphocyte
ratio, prognosis

INTRODUCTION

Renal cell carcinoma (RCC) constitutes 2-3% of all
cancers. Today, almost half of these tumors are
detected incidentally (1,2).
chemical substances have been blamed in the

Although many

etiology, smoking is still the most important risk
factor. RCC is resistant to chemotherapy and
radiotherapy and therefore nephrectomy is the
only curative treatment. (1,3). Again, as in many

cancers, many histological types, tumor
diameter, stage, surgical margins, nuclear grade,
lymphovascular invasion, metastasis,
proliferation markers and clinical factors (patient
performance status, anemia) have been defined

in RCC cases (4,5).

Inflammation plays an important role in the
development of many cancers by stimulating
angiogenesis in tumor cells (TH). It has been
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shown that an increased number of neutrophils
in the peripheral blood as a result of the
hematopoietic response created by active
cytokines produced by TH, result in progression
of a more malignant tumour pattern (4,6). Since
the response of leukocytes to stress causes an
increase in neutrophil count and a decrease in
lymphocyte count, the ratio of these two
subgroups to each other is used as an
inflammation marker in clinical practice (6).

The prognostic relationship between malignant
tumors and the neutrophil-lymphocyte ratio
(NLR) has been investigated in many cancers, but
as there are insufficient studies of RCC patients,
the aim of this study was to investigate the
prognostic relationship between these patients
and NLR in our own hospital data.

METHODS

A retrospective analysis was made of the data of
38 patients who were followed up in the Medical
Oncology Clinic of Manisa Celal Bayar University
between November 2010 and July 2017.
Approval for the study was granted by the
hospital Ethics Committee (decision no:
20.478.486, dated: 27.11.2019). Gender, age,
comorbidity, diagnosis stage, metastasis
locations, treatments received, and the
neutrophil and lymphocyte values of the patients
were recorded. ROC analysis was performed to
determine the threshold value of NLR in the
patients. According to the ROC analysis, the
patients were separated into two groups as NLR
<2.14 and NLR> 2.14. The two groups were
compared in terms of overall survival. The

patients were separated into 3 groups according
to the risk classification of the international RCC
database community (IMDC) (Table 2). Survival
analysis was applied to these 3 groups (Figure 1).

Statistical analysis:

Data obtained in the study were analyzed
statistically using SPSS wvn.18.0 software.

Comparisons between the groups were made
using the t-test, Chi-square and Fisher's exact
tests. Kaplan-Meier analysis was used to
determine disease-specific survival and overall
survival. A value of p <0.05 was considered
statistically significant.

Tablo 1. : Patient characteristics

Number of patients 38
W]
Average age average 59,71 (21-78)
(min-max)
Gender (n) Male 24
Female 14
Smoking (n) Yes 4
No 16
Ex smoker. 12
Comorbidity Have at least one 22
comorbidity.
No history of 16
comorbidity.
1st line treatment (n)  Not receiving 10
Interferon 9
Sunitinib 15
Pazopanib 4
Overall survival 52
(months)
NLO OSinthose <2.14 14 (89)
(n-months)
OSinthose>2.14 24 (21)
(n-month)

Tablo 2. IMDC criteria and risk groups
Criteria

1 Karnofsky performance state <80%
2 Hemoglobin below normal limits
3 <1 year from diagnosis to treatment
4 Above the upper limit of corrected calcium
5 Platelets above the upper limit
6 Neutrophil above the upper limit
Number of Risk group Number of (O}
criteria patients (n) (months)
0 Favorable 2 89
1-2 Intermediate 24 54
3-6 Poor 12 9
Survival Functions
1.0 >2.14
; <214
>2.14
| —+-<2.14-censored
0,8 +->2.14-censored
0,64
> >

Cum Survival

T T T T T T
0,00 20,00 40,00 60,00 80,00 100,00
os

Figure 1. Survival Functions

Abant Med J 2021,10(1):136-141

137



Ekinci F. ve Ark.

RESULTS

Evaluation was made of a total of 38 patients,
comprising 24 (63.2%) males and 14 (36.8%)
females with an average age of 59.71 years
(range, 21- 78 years). At the end of the study
period, 50% (n:19) of the patients were alive and
still under treatment and 50% (n:19) had not
survived.16 patients had never smoked, 12 were
ex smokers, and 4 were active smokers. At least
one comorbidity was determined in 22 patients,
and the remaining 16 patients had no additional
comorbid conditions. Following diagnosis, 10
patients did not receive any medical treatment.
In treatment, interferon was given to 9 (23.7%)
patients, sunitinib to 15 (39.5%), and pazopanib
to 4 (10.5%). Overall survival calculated for all
patients was 52 months (95% Cl: 35-68, std: 6.5).
In 14 (36.8%) patients with NLR below the cut off
value of 2.14 obtained in the ROC analysis to
determine the NLR threshold value, the mean
survival (0OS) was 89 months, and in the 24
(63.2%) patients with NLR >2.14, OS was
calculated as 21 months. This difference was
statistically significant (p:0.03). According to the
IMDC risk classification, OS was reported as 89
months in 2 patients in the low-risk group, 54
months in 24 patients in the intermediate-risk
group, and 9 months in 12 patients in the high-
risk group.

DISCUSSION

The value obtained in the ROC analysis
performed to determine the threshold value of
the NLR was 2.14. While survival was calculated
as 21 months in patients with NLR> 2.14, this rate
was found to be statistically significantly higher at
89 months in those with NLR <2.14 (p: 0.03).
According to the IMDC risk classification, the OS
was 89 months in the 2 patients in the low-risk
group, 54 months in the 24 patients in the
medium-risk group, and 9 months in

the 12 patients in the high-risk group. The data
obtained are highly compatible with other data in

the literature where the relationship between
NLR and OS has been discussed.

As in many types of cancer, the effect of NLR in
predicting prognosis has been shown in RCC
patients. In 2014 this issue was made more visible
with a very large meta-analysis of 100 studies and
40,559  patients was  published  which
investigated the prognostic role of NLR in solid
tumors (7). In this meta-analysis, the RCC series
NLR, which included 8 studies and 1704 patients,
reported RCC as the highest prognostic
parameter after mesothelioma and pancreatic
cancer (HR=2.22;95% Cl=1.72 to 2.88). This was
concluded to be a guiding study on the reliability
and applicability of inflammation markers in RCC,
which is an immunogenic tumour type (7).
Another study conducted on this subject was a
meta-analysis of 15 studies in 2017 which
included operable, inoperable and metastatic
patients. The important point here is that NLR,
which was examined pre-operatively (3 studies),
was also determined as an independent
prognostic indicator in showing disease
recurrence (HR % 1.63 [1.15, 2.29]). However, in
locally advanced or metastatic disease, the
prognostic value was found to be stronger in
terms of predicting overall survival (HR 1.55
[1.36, 1.76]), progression-free survival (HR % 3.19
[2.23, 4.57]) and response to treatment (8).
Similarly, another meta-analysis emphasizing the
relationship of NLR with survival was published
by Nunno et al. in 2018. A total of 2818
metastatic, and 1933 non metastatic patients
were analyzed, and it was reported that high NLR
resulted in shorter survival (HR; 2.05 (95% CI:
1.74-2.41) and HR; 1.57 (95% Cl: 1.27-1.94).

Following the meta-analyses described above, a
more recent study by Huszno et al. in 2019
included 141 patients diagnosed with metastatic
RCC. Median OS was 7.8 months for those with a
calculated NLR cut off value >3.68, and 36.1
months for those with NLR <3.68 (p <0.0001) (9).
Having a high NLR rate predicts a very poor
survival, as shown in the current study. Another
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contribution of this study to the literature is that
survival analysis with neutrophil level is reported.
A shorter OS was reported in patients with a
higher neutrophil levels (8.0 vs 36.1 months, p
<0.0001). As mentioned in the Introduction of
this paper, the main determinant of the NLR is
the neutrophil level, because, as a result of the
hemopoietic response created by cytokines
produced by TH, the number of neutrophils
increases and this indicates that the tumor will
have a more malignant pattern (4,6,9).

One of the most recent studies emphasizing the
prognostic importance of NLR resulted in the
detection of a similar relationship in non-
metastatic tumours. In that study by Widz et al in

2020, a retrospective evaluation was made of the
data of 196 patients who underwent
nephrectomy between 2010 and 2012, and at a
median 68-month follow-up there were seen to
be fewer patients with a cut off NLR value >2.69
(n: 95, 48.5%) than those with NLR <2.69 (n:101,
51.5%). Thus, the higher NLR indicated poorer
survival (p= 0.006) and showed that NLR is not
only prognostic in metastatic disease but also in
the early stage (10). In the treatment of RCC,
where conventional treatment options such as
chemotherapy and radiotherapy are lacking, the
course is rapidly evolving from targeted drugs to
immunotherapies (IT) (11). The difference of
these new drugs from many other options is that
they direct immune system cells to tumor tissue
(12). As RCC is an immunogenic tumor and as the
treatment is based on the activation of immune
system cells, it undoubtedly suggests that NLR is
one of the best markers to be used at this stage.
Afairly recent study of 65 diseases was presented
by Suzuki et al in 2019. The progression-free
survival was shorter for those with the calculated
NLR cut off value >5 compared to those with NLR
<5 (1.1 monthsvs.7.9 months). Similar results
were seen of overall survival. While OS was 6
months in those with NLR<5, the median OS
could not be reached in those with NLR =5 (p
<0.001) (13). In the current study, since only the

1st line treatments were noted, no additional
analysis could be made in terms of the
relationship between IT and NLR, and the limited
number of patients makes this analysis difficult.

One of the most recent studies published in
Turkey is a series of 331 multi-centered diseases
by Hizal et al. The NLR cut-off value was
calculated as 3, and survival was reported as 11
months for those with NLR>3 and 32 months for
those with NLR <3 (HR: 0.49 (95% ClI 0.37-0.65),
p <0.001) (14). Again, these data are important in
terms of showing that a high NLR, which supports
the current study and all the other studies
mentioned, is associated with a worse survival.
According to the IMDC risk classification, OS was
39, 28 and 7 months in 52 (low-risk group), 108
(medium-risk group), and 77 (high-risk group)
patients, respectively. In the current study, the
0OS was 89 months for the 2 patients in the low-
risk group, 54 months in the 24 patients in the
medium-risk group, and 9 months in the 12
patients in the high-risk group.

The main reason why NLR continues to be
investigated both in malignant tumors other than
RCC and in non-malignant diseases is to try to
determine low-cost, accessible markers in terms
of prognosis and the possible underlying
etiologies to explain this relationship (15- 17).
The relationship between inflammation and
tumorigenesis was first demonstrated by
Virchow in the 19th century. This hypothesis has
attracted attention with the presence of
leukocytes in the tumor tissue and more frequent
cancer in chronic inflammation regions (18). In
the last 30

years, a substantial amount of data has been
obtained to support this argument. In biopsies
taken from patients with colon adenocarcinoma,
increased neutrophil levels have been observed
when compared with disease-free tissue, and in
these samples, neutrophils have been found in
abundance in tumor tissue, but their number was
observed to increase in invasive and ulcerated
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areas (19). The same relationship has been seen
with the demonstration that the lavage fluid
taken from patients with bronchoalveolar
carcinoma was higher in terms of neutrophil
count than that taken from control subjects.
Similarly, analyses have shown that neutrophilia
is directly proportional to poor prognosis (20).
Similar data have been obtained in many other
cancers (21).

Inflammation  mediators are  important
components of the tumor microenvironment.
Especially in some cancers, oncogenic changes
can induce an inflammatory microenvironment
that promotes tumor development, or the
inflammatory microenvironment may emerge
before a change occurs in the tissue and create a
predisposition to tumor formation (22). This
environment also plays a role in angiogenesis or
metastasis (8). At the same time, cancer tissue
has a hypoxic microenvironment, leading to
necrotic cell death in the tumor nucleus in
hypoxic tissue and nutrient deficiency, leading to
the release of proinflammatory cytokines from
the tissue. Here, leukocytes that can be
measured in the simplest form in peripheral
blood and neutrophils, which are the most
abundant representatives in  proportion,
represent this result (23,24). However, although
neutrophilia is observed in the response of
leukocytes to stress, since there is a decrease in
the lymphocyte count, the ratio of these two
parameters in clinical practice leads to the use of
these two parameters as a marker of
inflammation, which was the basis of this study,
the results of which were analyzed with
reference to the literature.

The most important limitation of this study was
the retrospective design and the low number of
patients. In  addition, there was no
homogenization in patient characteristics and
treatment groups.

Conclusion:

With the increase in studies on this subject, NLR

will  become strongly confirmed as an
inexpensive, accessible and reliable parameter
that can be used in many cancers and RCCs.
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