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NEUTROPHIL TO LYMPHOCYTE RATIO  
AS A PROGNOSTIC MARKER FOR NON-METASTATIC  
RENAL CELL CARCINOMA — DOES IT ADD TO WHAT  

WE ALREADY KNOW?
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Aim: To study the correlation of pre-operative neutrophil to lymphocyte ratio (NLR) with pathological stage, Fuhrman grade, 
sarcomatoid differentiation, tumor necrosis and lymph node positivity and its prognostic role in non-metastatic renal cell 
carcinoma (non-mRCC). Materials and Methods: This retro-prospective, observational study was done at a tertiary care 
center in Mumbai, India. All patients with non-mRCC from July 2015 to April 2018 were included. Patients with co-existing 
systemic infection, prior  immunotherapy, and long-term steroids were excluded. NLR closest to surgery, but within one 
month prior to surgery was used. Patients were stratified as NLR ≥ 3.0 or < 3. NLR was correlated with known prognostic 
factors by Pearson’s correlation. Results: 113 patients, aged 18–81 years (83 males and 30 females) were included. 75% had 
clear cell RCC. 62% had stage 1 disease. 58% patients had Fuhrman Grade 2. 10 patients had lymph node metastasis, 6 had 
sarcomatoid differentiation, 40 had tumor necrosis. The NLR was < 3 in 72 patients. Statistically significant correlation 
between NLR and tumor stage (p = 0.0054) as well as NLR and tumor necrosis (p = 0.0128) was shown. Conclusions: NLR 
correlates significantly with higher T stage and tumor necrosis. NLR may be integrated with well-established prognostic 
markers to improve the accuracy of prognostic scores.
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Renal cell carcinoma (RCC) is the most common 
renal malignancy in adults and leads to a mortality 
of over 100,000 patients per year worldwide  [1]. 
In the USA, RCC accounts for 2.3% of all cancer 
deaths [1]. The RCC incidence in Asian population 
is between 1.1 to 6.0/100,000 [2]. The worldwide 
incidence of RCC has slightly increased in the last 
three decades. However, because of the wide-
spread use of radiological imaging techniques, 
a tendency towards diagnosing small and organ-
confined tumors has been observed [3].

It is essential to optimize decision-making 
in the treatment of RCC to achieve a better prog-
nosis. Until now, many tumor characteristics and 
a few patient characteristics have been suggested 
as possible prognostic factors. However, only 
a few, including pathological stage and Fuhrman 
grade, are undisputed prognostic factors for RCC, 
especially non-metastatic RCC (non-mRCC)  [4]. 
The use of prognostic factors and models that 
can accurately predict clinical outcomes of RCC 
patients are of paramount interest, not only for 
patients’ individualized risk assessment and opti-
mized treatment but also for the comparison of the 
results from international clinical multicenter trials. 
Several prognostic models have been established 
to predict a patient’s clinical outcome. The Uni-
versity of California Integrated Staging System 

incorporated performance status, pTNM stage and 
Fuhrman grade to predict overall survival in RCC 
patients [5]. Leibovich prognosis score integrates 
five clinicopathological features translated into 
a score and categorizes patients into eight-score 
categories, which are then assigned to one of three 
different risk groups [6].

The systemic inflammatory response, which 
is usually measured by surrogate blood-based pa-
rameters, such as erythrocyte sedimentation rate, 
C-reactive protein, neutrophil count, lymphocyte 
count and neutrophil to lymphocyte ratio (NLR) has 
been shown to independently predict the clinical 
outcome of various human cancer types. Of these 
inflammatory parameters, an increased NLR has 
been proposed as an easily accessible and reliable 
marker to predict cancer patients’ survival [7].

Neutrophils represent the inflammatory re-
sponse, whereas lymphocytes reflect cell-mediated 
immunity. It has been hypothesized that the synthe-
sis of inflammatory cytokines triggered by the tu-
mor microenvironment alters acute phase reactants 
and hematological components including serum 
neutrophil and leukocyte counts. Lymphocytosis 
has been observed to be predictive of oncologic 
outcomes in patients treated for advanced RCC [8].

The association between a host inflammatory 
response and cancer-specific outcomes remains 
complex. An elevated NLR reflects both a height-
ened neutrophil-dependent inflammatory reaction 
and a decreased lymphocyte-mediated antitumor 
immune response. Both of these factors may 
be related to aggressive tumor biology and may 
contribute to cancer progression, and poor prog-
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nosis. Circulating neutrophils have been shown 
to produce cytokines, such as tumor necrosis fac-
tor, interleukins (IL-1 and IL-6), and to secrete the 
proangiogenic factor vascular endothelial growth 
factor [9]. A relative lymphocytopenia may reflect 
a lower count of CD4 T-helper lymphocytes, result-
ing in a suboptimal lymphocyte-mediated immune 
response to malignancy. Thus, NLR may reflect the 
combined prognostic information of these two pro-
cesses and be a stronger predictor of the outcome 
than either of them considered alone [8].

Clear cell RCC is currently one of the few 
malignancies in which immunotherapy has been 
employed (high-dose IL-2), in some cases, with 
remarkable responses. In fact, both lymphocy-
tosis and C-reactive protein have been observed 
to be predictive of oncologic outcomes in patients 
treated for advanced RCC [8].

Cumulative evidence in metastatic RCC sug-
gests that a high NLR might represent an inde-
pendent adverse prognostic factor in interferon-
treated, interleukin-2-treated, as well as in suni-
tinib-treated patients. However, data regarding the 
prognostic significance of the NLR in non-mRCC 
are sparse, and controversy still exists about how 
significant is NLR as an independent risk factor 
in non-mRCC.

We aimed to study the correlation of preop-
erative NLR with histopathological stage, Fuhrman 
nuclear grade, sarcomatoid differentiation, tumor 
necrosis and lymph node positivity and to evalu-
ate whether this parameter provides additional 
prognostic information to already well-established 
clinicopathological parameters for non-mRCC.

MATERIALS AND METHODS
This study was done at a tertiary care center 

in Mumbai, India. The study was approved by the 
institutional review board. Written consent was 
obtained from all the participants.

This was a retro-prospective, observational 
study. All the patients with non-mRCC who were 
operated at our hospital from July 2015 to April 
2018 were included in the study. Patients with co-
existing systemic infection, who had received prior 
immunotherapy, and those on long-term steroids 
were excluded from the study.

The demographic details, NLR, type of surgery 
undertaken, the histopathology report and hos-
pital stay data were collected from the medical 
records. The histopathology report included the 
type of tumor, Fuhrman nuclear grade, sarco-
matoid differentiation, stage of tumor and lymph 
node status. Neutrophil and lymphocyte count 
closest to surgery, but within 1 month before the 
surgery were used for analysis. When multiple val-
ues existed for a patient, the value closest to the 
date of the surgery was utilized. The NLR was cal-
culated by dividing the absolute neutrophil count 
by the absolute lymphocyte count. Patients were 

also stratified according to NLR ≥ 3.0 or < 3.0 The 
ideal cut-off value for the continuous NLR was cal-
culated by testing all possible cut-offs that would 
discriminate between survival and cancer related 
deaths by Cox proportional analyses. The ideal 
cut-off value was then rounded to clinically relevant 
value. Regression tree analysis for censored data 
was also used to find the best NLR cut-off value. 
The best cut-off value was found to be < 3 and ≥ 3.

TNM 2009 staging system was used to stage 
the tumors. Fuhrman nuclear grading was used 
to grade the tumors.

Data recording was done using MS Excel. De-
scriptive statistics for quantitative variables (age) 
are represented as mean ± standard deviation. 
Qualitative variables (sex, presenting complaints — 
symptomatic/asymptomatic, operative proce-
dure — radical nephrectomy/partial nephrectomy) 
are represented as frequency & percentages. The 
NLR is compared to T stage, Fuhrman nuclear 
grade, lymph node status, sarcomatoid differentia-
tion and presence of necrosis by Pearson’s correla-
tion. P-value of < 0.05 was considered significant. 
Graphical representations are done wherever appli-
cable. The Software used for analysis is MedCalc.

RESULTS AND DISCUSSION
A total of 116 patients were operated on during 

the study period. However, out of these, three were 
excluded as they were on long-term steroids. Thus, 
113 patients were enrolled into analysis.

The age distribution is shown in Table 1.The 
youngest patient in our study was 18 years old and 
the oldest was 81 years old, the mean age (± stan-
dard deviation) was 55.12 ± 12.60 years.

Table 1. Age distribution of patients
Age group (years) Number of patients (%)

≤ 20 1 (0.88)
21–40 17 (15.04)
41–60 59 (52.21)
> 60 36 (31.86)

In our study, 83 of the 113 patients were males 
and 30 were females. The right kidney was af-
fected in 58 patients and the left side in 55 pa-
tients. 78 of the 113 patients underwent radical 
nephrectomy and 35 patients underwent partial 
nephrectomy. 59 of 113 patients studied were as-
ymptomatic, which means they were incidentally 
diagnosed to have a renal tumor. 54 patients were 
symptomatic, abdominal pain was the most com-
mon presenting complaint followed by hematuria. 
Other uncommon presentations were anorexia, 
loss of weight, pedal edema, abdominal lump, and 
weakness.

The absolute neutrophil count ranged be-
tween 2100–11 300 cells per mm3, with a mean 
of 6037.79 ± 1544.67. The absolute lympho-
cyte count ranged between 600–4400 cells per 
mm3, with a mean of 2403.84 ± 801.10. The NLR 
was < 3.0 in 72 patients and ≥ 3.0 in 41 patients.
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The histopathological type of tumors is shown 
in Table 2.

Table 2. Type of tumor
Type of tumor Number of patients (%)

Clear cell RCC 84 (74.34)
Papillary RCC 16 (14.16)
Chromophobe RCC 7 (6.19)
Mixed types 3 (2.65)
Multilocular clear cell RCC 1 (0.88)
Carcinomas with Xp11 translocation 1 (0.88)
Collecting duct or Bellini’s carcinoma 1 (0.88)

Three patients were found to have a mixed type 
of tumors, which showed features of two or more 
different types of carcinomas. Out of these three, 
one patient had features of carcinoma of collect-
ing ducts and papillary, one patient had a hybrid 
tumor showing features of chromophobe RCC and 
oncocytoma and the third patient had mixed clear 
cell and papillary RCC features.

Stage distribution and Fuhrman grading of the 
tumors is shown in Table 3. The majority of the pa-
tients (62%) had an earlier stage at presentation. 
Only 10 patients of the 113 studied had lymph node 
metastasis on final histopathology. Sarcomatoid 
differentiation was found in 6 patients. Tumor 
necrosis was found in 40 patients, i.e. 35.4% 
of patients.

Table 3. Tumor stage and grade
Tumor stage Number of patients (%)

1a 42 (37.17)
1b 28 (24.78)
2a 10 (8.85)
2b 5(4.42)
3a 17 (15.04)
3b 5 (4.42)
3c 2 (1.77)
4 4 (3.54)

Fuhrman grade
1 13 (11.50)
2 66 (58.41)
3 29 (25.66)
4 2 (1.77)

NA 3 (2.65)

The NLR was correlated to various parameters 
using Pearson’s correlation. NLR had a statistically 
significant correlation with tumor stage (T Stage) 
and tumor necrosis. NLR had a weakly positive 
correlation with Fuhrman grade, lymph node me-
tastasis, and sarcomatoid differentiation, which did 
not reach statistical significance. The correlation 
of NLR with various parameters is shown in Table 4.

Table 4. Correlation of NLR with various parameters
Parameters r p-value

Tumor stage 0.2598 0.0054
Fuhrman grade 0.0181 0.8491
Lymph node 0.147 0.1202
Sarcomatoid differentiation 0.0527 0.5793
Tumor necrosis 0.2336 0.0128
Notes: calculated using Pearson’s correlation; p  <  0.05 considered 
significant; r — correlation coefficient wherein r = 1 means a perfect 
positive correlation and r = –1 means a perfect negative correlation.

Prognostic factors are important for any malig-
nancy. They help in clinical decision-making and 
in pre-treatment counselling of the patients. Vari-
ous decisions like whether to operate or not, wheth-
er to give neoadjuvant or adjuvant chemotherapy, 
whether to treat with curative or palliative intent 

depend upon the prognosis of the disease. There 
are already well-established clinical, pathological 
and molecular prognostic indicators in RCC. How-
ever, as science advances, new factors are being 
studied and added to the existing parameters. NLR 
is an easily measurable, simple to use, reliable and 
reproducible factor.

In our study, we have correlated the preoperative 
NLR with already established prognostic markers 
like T stage, Fuhrman nuclear grade, tumor necro-
sis, sarcomatoid differentiation, and lymph node 
metastasis. We briefly review our findings in com-
parison with other published series in the world.

The peak incidence of RCC is between 50 and 
70 years of age  [1]. However, diagnosis of renal 
cancer has increased more rapidly in those less 
than 40 years of age than any other age group. 
In accordance with these statistics, in our study 
too, the majority of the patients were between 
40–60 years of age i.e. 52.21%, the next common 
age group was > 60 years accounting for 31.86% 
of the study population.

Siegel et al.  [1] reported a male-to-female 
predominance of 3:2. In the 192 patients of non-
mRCC studied by Ohno et al. [10], 149 were men 
and 43 were females. In our study, 83 of the 113 pa-
tients were males and 30 were females i.e. 73.45% 
were males.

In the study by Ohno et al.  [10], 349 patients 
of non-mRCC were retrospectively reviewed, the 
majority of the patients were asymptomatic, only 
16% of the patients had some symptoms. Viers 
et al.  [11] studied 827 patients who underwent 
radical nephrectomy for RCC, out of these 518 i.e. 
63% were symptomatic. In the study conducted 
by Otunctemur et al.  [12] only 84 of 432 patients 
were symptomatic. These studies, however, did 
not mention the different presenting symptoms; 
all those patients that presented with abdominal 
pain, lump in abdomen, hematuria or fever were 
considered symptomatic. In our study, 59 (52.2%) 
of the 113 patients were asymptomatic. Abdominal 
pain was the most common presenting symptom, 
followed by hematuria. Other less common symp-
toms were anorexia, weight loss and a lump in the 
abdomen.

The median absolute neutrophil count was 
5200 in the study [13]. The mean absolute neutro-
phil count was 4210 in [10], 4230 in [12], and in our 
study 6037. The median absolute lymphocyte count 
was 1700 in the study [13]. The mean absolute 
lymphocyte count was 1840 in [10], 1610 in [12] 
and in our study 2403. The NLR cut-off used for 
computing the relationship between high NLR and 
various parameters varied among different stud-
ies  — 3.3 in  [3], 2.7 in  [10], 1.7 in  [11, 14], while 
we used the NLR cut-off value of 3.0. The mean 
NLR was 2.44 in [10], 2.2 in [15], 3.5 in [3].

Vier et al.  [11] retrospectively studied 827 pa-
tients of localized clear cell RCC using an NLR 
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cut-off value of ≥ 4 or < 4. Pathologically, patients 
with an NLR  ≥  4.0 had pathologically advanced 
(pT3/4) tumors, level I to IV tumor thrombosis, 
greater nuclear grade, and coagulative tumor 
necrosis or sarcomatoid differentiation. However, 
higher NLR was not associated with lymph node 
positivity. Pichler et al. [3] retrospectively studied 
678 patients of non-metastatic clear cell RCC using 
an NLR cut-off value of 3.3. High NLR correlated 
significantly with higher tumor stage and higher 
Fuhrman nuclear grade, but NLR did not correlate 
significantly with tumor necrosis or lymph node 
positivity. Otunctemur et al.  [12] retrospectively 
studied all subtypes of non-mRCC (432 patients) 
using NLR cut-off value of 3.01. They found a sig-
nificant correlation of NLR with T stage and higher 
Fuhrman nuclear grade. De Martino et al.  [16] 
prospectively studied 281 patients with non-clear 
cell RCC, mostly of papillary and chromophobe 
subtype, using NLR cut-off value of 3.6. They found 
a statistically significant correlation of NLR with 
positive lymph nodes but no correlation with T stage 
or Fuhrman nuclear grade. We studied 113 patients 
of all RCC subtypes using an NLR cut-off value 
of 3 to study the correlation of NLR with various 
parameters. 72 (63.72%) of the patients had NLR < 
3 and 41 (36.28%) patients had NLR ≥ 3. NLR corre-
lated significantly with a higher T stage (p = 0.054) 
and presence of tumor necrosis (p = 0.0128), but 
showed no correlation with Fuhrman grade, lymph 
node positivity, and sarcomatoid differentiation.

Byun et al.  [15] studied the prognostic role 
of NLR in the three major subtypes of RCC, i.e. 
clear cell, papillary and chromophobe RCC using 
NLR cut-off 3.7 High NLR correlated significantly 
with a higher T stage, presence of sarcomatoid 
differentiation and presence of tumor necrosis, but 
not with Fuhrman nuclear grade.

Our study did have some l imitations. Be-
ing a retro-prospective non-randomized study, 
limitations are inherent to the study design. The 
study includes data from a single tertiary referral 
institute, therefore external validation is required. 
The sample size is relatively small and cannot 
be representative of the entire population. Differ-
ent pathologists of the same institute evaluated the 
specimen, no central pathology review was used. 
Multivariate analysis was not done because of the 
small sample size.

Nevertheless, we managed to show that high 
NLR correlates significantly with higher T stage and 
tumor necrosis. NLR may help in pre-treatment pa-
tient risk stratification and patient counseling. NLR 
may be integrated into the already well-established 
prognostic markers and staging systems, improving 
their accuracy.
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ІНДЕКС СПІВВІДНОШЕННЯ НЕЙТРОФІЛІВ ДО 
ЛІМФОЦИТІВ ЯК ПРОГНОСТИЧНИЙ МАРКЕР 

НЕМЕТАСТАТИЧНОГО НИРКОВО-КЛІТИННОГО 
РАКУ — ЧИ ЙОГО ВИЗНАЧЕННЯ МІСТИТЬ 

ДОДАТКОВУ ПРОГНОСТИЧНУ ІНФОРМАЦІЮ?

С. Равут, К. Пунатар*, В. Сінгх, А. Ананд, Б. Шах, 
С. Нагаонкар, В. Джоші

Національна лікарня та медичний дослідницький центр ім. 
П.Д. Хіндуджа, Мумбаї 400016, Індія

Мета: Визначити кореляцію між доопераційним значен-
ням індексу співвідношення нейтрофілів до  лімфоцитів 
(ІСНЛ) та стадією, ступенем диференціювання за  Фур-
маном, саркоматоїдним диференціюванням, некрозом 
пухлини та залученням до  процесу лімфовузлів, а  також 
прогностичним значенням у  хворих на  неметастатичний 
нирково-клітинний рак (НМНКР). Матеріали та методи: 
Ретроспективно-проспективне обсерваційне досліджен-
ня було виконано в  спеціалізованому медичному цен-

трі м. Мумбаї, Індія. У  дослідження були включені хворі 
на НМНКР, які лікувалися в період з липня 2015 р. до квіт-
ня 2018 р. Пацієнтів із супутніми системними інфекціями, 
хворих, яким попередньо проводили імунотерапію або які 
одержували тривалий час кортикостероїди, у досліджен-
ня не  включали. ІСНЛ визначали не  пізніше, ніж за  1 міс 
до  операції. Хворих розділяли залежно від критичного 
значення ІСНЛ, яке встановлювали на  рівні 3. Визначали 
кореляцію за Пірсоном між ІСНЛ та відомими прогностич-
ними факторами. Результати: У дослідження було вклю-
чено 113 хворих віком 18–21 рік (83 чоловіків та 30 жінок). 
У 75% пацієнтів було діагностовано світлоклітинний нир-
ково-клітинний рак, у  62% хворих було визначено 1-шу 
стадію захворювання, у  58% хворих було визначено сту-
пінь 2 диференціювання за  Фурманом, у  10 хворих ви-
явили метастазування в  лімфовузли, у  6  — саркоматоїд-
не диференціювання, у 40 — некроз пухлини. У 72 хворих 
ІСНЛ був менше 3. Було виявлено вірогідну кореляцію між 
ІСНЛ та стадією пухлинного процесу (p = 0.0054), а також 
некрозом пухлини (p = 0.0128). Висновки: Доопераційне 
значення ІСНЛ корелює зі стадією пухлинного процесу та 
наявністю некрозу пухлини. Виходячи з цього, визначення 
ІСНЛ може доповнити низку визнаних прогностичних мар-
керів, що може підвищити точність прогнозування.
Ключові слова: співвідношення нейтрофілів до  лімфоци-
тів, прогностичні фактори, нирково-клітинний рак.
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