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Abstract
Introduction: Neutrophil to lymphocyte ratio (NLR) has been recently involved in multiple steps of 

cancer development, including its progression and prognosis. Our primary objective was to evaluate 
the NLR’s potential diagnostic value in testicular cancer. Our secondary objectives were to describe 
its role in pre-orchiectomy staging and to set an optimal diagnostic cut-off value for our testicular 
cancer cohort. 

Materials & methods: We retrospectively reviewed 80 testicular cancer patients between January 
2005 and December 2018. Age, histopathological features and NLR were recorded. The other 86 men 
were included in the study as a control group, and their NLR was calculated. Data were analyzed 
by means comparison, Pearson correlation coefficient, and ROC curve analysis. Sensibility and 1- 
specificity tables according to the minimum description length principle method was used to identify 
the optimal NLR cut-off value for testicular cancer diagnosis. 

Results: Testicular cancer patient’s mean age was 33.75 (19-51) years and the control group’s mean 
age was 33.15 (20-50) years. NLR was found significantly higher in the testicular cancer group (2.62 
± 1.56 vs. 1.37 ± 0.53; p<0.001). No correlation was observed between NLR and pre-orchiectomy 
AFP, hCG, and LDH (r-value: 0.08, 0.06 and 0.09, respectively). NLR was higher in patients with a
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stage > I (3.3 ± 1.39 vs. 2.28 ± 1.55; p= 0.014). The best NLR cut-off value for testicular cancer 
diagnosis was: 2.2 (sensibility: 76%, specificity: 70%, area under the curve: 0.802).

Conclusions: The NLR could be a useful tool in the testicular cancer diagnosis because itis higher in 
testicular cancer group and patients with higher stages of the disease. The NLR’s optimal diagnostic 
cut-off value for our cohort is 2.2. 

Resumen

Introducción: La relación de neutrófilos a linfocitos (NLR) ha estado involucrada recientemente en 
múltiples pasos del desarrollo del cáncer, incluyendo su progresión y pronóstico. Nuestro objetivo 
principal era evaluar el valor diagnóstico potencial de la NLR en cáncer testicular. Nuestros objetivos 
secundarios fueron describir su papel en la estadificación previa a la orquiectomía y establecer un 
valor de corte de diagnóstico óptimo para nuestra cohorte de cáncer testicular.

Materiales y métodos: Revisamos retrospectivamente a 80 pacientes con cáncer testicular entre 
enero de 2005 y diciembre de 2018. Se registraron la edad, las características histopatológicas y la 
NLR. Los otros 86 hombres fueron incluidos en el estudio como grupo de control, y se calculó su 
NLR. Los datos se analizaron mediante comparación de medias, coeficiente de correlación de Pearson 
y análisis de curva ROC. Se utilizaron tablas de sensibilidad y 1-especificidad según el método del 
principio de longitud mínima de descripción para identificar el valor de corte óptimo de NLR para el 
diagnóstico de cáncer testicular.

Resultados: La edad media del paciente con cáncer de testículo fue de 33,75 (19-51) años y la edad 
media del grupo de control fue de 33,15 (20-50) años. NLR se encontró significativamente mayor en 
el grupo de cáncer testicular (2.62 ± 1.56 vs. 1.37 ± 0.53; p <0.001). No se observó correlación entre 
NLR y pre-orquiectomía AFP, hCG y LDH (valor r: 0.08, 0.06 y 0.09, respectivamente). NLR fue 
mayor en pacientes con una etapa> I (3.3 ± 1.39 vs. 2.28 ± 1.55; p = 0.014). El mejor valor de corte 
de NLR para el diagnóstico de cáncer testicular fue: 2.2 (sensibilidad: 76%, especificidad: 70%, área 
bajo la curva: 0.802)

Conclusiones: El NLR podría ser una herramienta útil en el diagnóstico de cáncer testicular porque 
es mayor en el grupo de cáncer testicular y pacientes con etapas más altas de la enfermedad. El valor 
de corte de diagnóstico óptimo de la NLR para nuestra cohorte es 2.2.

Keywords: Neutrophil To Lymphocyte Ratio, Testicular Cancer, Diagnostic Test, Liquid Biopsy. 

Introduction 
Testicular cancer is a relatively rare disease, 

representing 1% of the neoplasms in males and 
5% of the urological tumors [1,2]. Nevertheless, 
it is the most common solid malignancy affecting 
men between 15 and 35 years old [3]. Moreover, 
its importance among  the industrialized Countries 

is increasing as the rate of disease recurrences has 
progressively risen during the last decades [4–7].

It is known that systemic inflammation 
processes play a critical role in many aspects 
related to cancer, such as tumor growth, disease 
progression, clinical presentation and prognosis 
[8]. Multiple mechanisms have been suggested 
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and numerous markers of systemic inflammation 
have been described, including the C reactive 
protein, the platelets or leucocytes counts and the 
neutrophil to lymphocyte ratio (NLR) [9)].

 Previous studies found the NLR a poor 
prognostic factor in either urological cancers 
(renal, prostatic, urothelial and penile) [10–13] or 
non-urological (colorectal, pancreatic, breast and 
contribution to the field, we conceived the present 
hepatic) [14–17]. Only a few groups have studied 
the role of the NLR in testicular cancer diagnosis 
[18,19], with promising results. Thus, to give us 
a retrospective study. The purpose was to study 
the NLR as a diagnostic biomarker for testicular 
cancer patients. Secondary objectives were to 
describe its role in pre-orchiectomy staging and 
to set an optimal diagnostic cut-off value for our 
testicular cancer cohort. 

Materials & methods 

Data of 166 men were retrospectively extracted. 
80 of them were patients with a testicular cancer 
diagnosis who underwent a radical orchiectomy 
at our Institution between January 2005 and 
December 2018. Radical orchiectomy had 
been performed according to the guidelines 
recommendations [11]. Other 86 healthy men on 
whom a circumcision procedure was performed, 
were recruited as the control group. 

The subjects’ demographic, clinical data and 
complete blood count (CBC) were extracted. 
Pre-orchiectomy, the CBC was performed 5 
to 7 days before the surgery. The NLR was 
calculated by dividing the absolute neutrophils 
count by the absolute lymphocytes count. Lactate 
dehydrogenase (LDH), alpha-fetoprotein (AFP), 
human chorionic gonadotropin (hCG) were 
determined pre-orchiectomy too.

Pathological variables, including histology, 
tumor size and stage (based on the 2009 TNM 
classification of the International Union Against 
Cancer) [20] were collected, together with tumor 

features suggesting occult metastatic disease 
[21,22] (seminomas: tumor size > 4 cm and 
rete testis invasion; non-seminomas: vascular/
lymphatic invasion, proliferation rate > 70%, and 
percentage of embryonal carcinoma > 50%). 

It is known that several conditions and drugs 
(typically those with an immunosuppressant 
effect) can alter the white blood cell counts, 
thus modifying the NLR. In order to avoid this 
bias, we used the following exclusion criteria: 
patients with active/chronic infectious diseases, 
inflammatory diseases (such as Crohn disease, 
rheumatoid arthritis, lichen sclerosus…), 
immunosuppressant diseases (such as HIV), 
renal/liver insufficiency, diabetes mellitus, 
steroids or β-agonist treatments, hematologic 
diseases or other neoplasms which could also 
alter NLR values [23].

Statistical analysis

Descriptive analysis was performed calculating 
means and standard deviations for continuous 
variables, and frequencies and proportions 
for categorical ones. NLR was evaluated as a 
continuous variable. Comparisons between two 
groups were performed using the Student’s t-tests. 
Pearson correlation coefficient was used to assess 
the correlation between pre-orchiectomy NLR 
and pre-orchiectomy tumor markers. Receiver 
operating characteristic (ROC) curve analysis 
was drawn for testicular cancer diagnosis. To 
identify the optimal cut-off values of the NLR 
to predict testicular cancer diagnosis, we used 
sensibility and 1-specificity tables according 
to the minimum description length principle 
method [24]. p-value < 0.05 indicated statistical 
significance. Statistical analysis was performed 
using IBM© SPSS® Statistics v21.

Results

Clinico-pathological data of both study groups 
are summarized in table 1.

Bauzá et al. 
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Testicular cancer group Control group P value

(n= 80) (n= 86)

Age (years) 33,75 (19-51) 33.15 (20-50) 0.7

BMI 25.3 ± 1.4 24.7 ± 1.6 0.67

Absolute lymphocytes (103/uL) 2.27 ± 0.87 2.92 ± 6.5 0.099

NLR 2.69 ± 1.56 1.37 ± 0.53 <0.001

Tumor markers

     hCG (mIU/mL) 1877 (1 - 113000) 

AFP (ng/mL) 354 (0.83 - 24622) 

     LDH (U/l) 380 (15 - 3343) 

Pathology

     Seminoma 50 (62.5%) 

     Non-seminoma 22 (27.5%) 

Mixt 8 (10%) 

Stage

     IS 20 (25%) 

     IA 22 (27.5%) 

     IB 10 (12.5%) 

 II 19 (23.75%) 

III 9 (11.25%) 

Tumor size (cm) 5.05 ± 2.91 

Rete testis invasion 34 (42.5%) 

Vasculo-limfatic invasion 39 (48.75%) 

N+ 20 (25%) 

M1 (pulmonary) 6 (7.5%) 

M1 (non-pulmonary) 3 (3.75%) 

Treatment following orchiectomy Surveillance 33 (41.25%)

Chemotherapy 47 (58.75%)
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The mean age of the testicular cancer group 
was 33.75 (19 - 51) years, while the mean age of 
the control group was 33.15 (20 - 50) years. No 
statistically significant differences were found 
between the two groups regarding age (p= 0.7) 
nor BMI (p= 0.67). Absolute neutrophils count 
was higher in the testicular cancer group (3.94 
± 1.4 vs. 5.20 ± 2.4; p< 0.001). While absolu-

te lymphocyte count was higher in the control 
group, but these differences were not statisti-
cally significant (2.92 ± 6.5 vs. 2.27 ± 0.87; p = 
0.099). NLR was higher in testicular cancer group 
(2.69 ± 1.56 vs. 1.37 ± 0.53; p<0.001), as shown 
in Fig [1]. After classifying by disease stage, NLR 
was significantly higher in those patients with a 
stage > I (3.3 ± 1.39 vs. 2.28 ± 1.55; p= 0.014).

Table 1. Clinical-pathological features
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Fig. 1. Absolute neutrophils, absolute lymphocytes and NLR counts for the testicular cancer and the control groups
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No correlation was observed between NLR and 
conventional pre-orchiectomy tumor markers 

(AFP, hCG, and LDH) (r-value: 0.08, 0.06 and 
0.09, respectively), as shown in Fig. [2].

Fig. 2. ROC curve for testicular cancer diagnosis according to NLR



 NLR optimal cut-off value for testicular 
cancer diagnosis in our cohort was 2.2 
(sensitivity: 76%, specificity: 70%, area 

under the curve: 0.802; IC 95%: 0.663 – 
0.911), as shown in Fig. [3].
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Discussion 

In this report, we found that the NLR could be 
useful as an additional biomarker for testicular 
cancer diagnosis. 

Previous reports have shown systemic inflam-
mation to play a major role in cancer develo-
pment. It has been reported to promote either 
healing or growth and stimulation of metastasis 
[8]. Indeed, relative neutrophilia increases the 
inflammatory markers release, including pro-an-
giogenic and growth factors, proteases and an-
ti-apoptotic factors, thus favoring tumor growth, 
and progression [25, 26].

Such neutrophilia might be due to the stimulus 
produced by the release of myeloid growth fac-
tors in the context of a para-neoplastic syndrome 
[27,28].  On the other hand, neutrophilia could 
more likely be secondary to a non-specific in-
flammatory response, favored by the tissue des-
truction and subsequent cytokines release in the 
cancer context [29]. On the other side, the relati-
ve lymphopenia may reflect a smaller amount of 
CD4+ T-helper lymphocytes, leading to a subop-
timal lymphocyte-mediated immune response 
against cancer [30]. Both mechanisms could act 
together contributing to the biological aggressi-
veness of cancer, its progression, and prognosis. 

Several markers of systemic inflammation have 

been suggested, including the C reactive protein, 
the platelets or the leucocytes counts and the 
NLR [9]. 

Previous studies reported that the NLR is a 
poor prognostic factor in non-urological [14–17] 
and urological tumors [10–13]. In a recent meta-
analysis, Wei et al. reported high NLR values 
after analyzing 17 studies including 3159 patients 
affected by urological tumors and concluded 
that NLR could be a prognostic biomarker in 
urological cancers [31]. Nevertheless, none 
studies on testicular cancer were included in 
their meta-analysis by the authors. We thought 
the present study trying to contribute to the gap 
in the literature about the topic, as the role of the 
NLR is not well established in testicular cancer. 
Our study compares the features of a cohort of 
patients with testicular cancer with a control 
group, and shows the potential role of the NLR 
in diagnosing testicular cancer. Only five studies 
have been previously published in the field.

Yuksel et al. first studied the relationship 
between testicular cancer and the NLR [18]. 
They retrospectively evaluated 36 patients 
with testicular cancer compared to 36 controls, 
concluding that the NLR could be a good 
complementary biomarker for the diagnosis of 
localized testicular cancer. 
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Fig. 3. Scatterplots showing no correlation between NLR and the other classical tumor markers
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Recently, Gokcen et al. showed similar results 
after comparing 39 testicular cancer patients with 
82 controls [19]. Nevertheless, the authors failed 
to demonstrate a correlation between the NLR 
and the different stages of the disease. Our results 
partially agree with those previously reported by 
Yuksel and Gokcen. In our cohort, the NLR was 
also higher in the testicular cancer group compared 
to controls. However, we observed that higher 
NLR was associated with higher disease’s stage 
at the diagnosis, which could provide additional 
useful information. We also noticed the absence 
of correlation between NLR and classical tumor 
markers, which could also be useful when facing 
challenging diagnostic situations with negative 
tumor markers. In our opinion, the larger sample 
size of our cohort could explain the previously 
exposed differences.

Few authors have previously studied the 
prognostic value of this biomarker for testicular 
cancer, with contradictory results [32–34]. 
Bolat et al. retrospectively evaluated the pre-
operative NLRs in a group of 53 patients with 
testicular cancer. They analyzed cancer-specific 
survival and progression-free survival without 
finding a significant relationship with  the NLR 
[32]. Probably a low recurrence and death 
events occurrence in their cohort might prevent 
the reliable estimation of progression-free and 
cancer-specific survival.

On the other hand, Jankovic et al. studied in 
a retrospective series of 103 patients the link 
between the NLR and testicular cancer features. 
They reported that an NLR ≥ 4 was observed in > T1 
pathological stage [33]. Furthermore, Fankhauser 
et al. retrospectively investigated the prognostic 
utility of several systemic inflammatory markers 
in 146 metastatic testicular cancer patients. 
The authors found that the leukocytes count, 
the neutrophils count, the systemic immune-
inflammation index (calculated as Neutrophils 
x Platelets / Lymphocytes) and the NLR were 
independent predictors of shorter overall survival 
[34]. These are remarkable results, which should 

encourage us to further research on this topic.

In summary, in the present study we found the 
NLR to be higher in patients with testicular cancer 
compared to the control group, moreover, higher 
NLR was also associated with higher disease’s 
stage at the diagnosis. Although testis are very 
accessible organs to explore, with a very good 
diagnostic method (testicular ultrasound) and 
there are other proven biomarkers, we believe 
that our results could add useful information to 
the diagnosis of testicular cancer. It can help in 
the diagnosis of doubtful cases such as those with 
microcalcifications in testicular ultrasound, and 
it gives an early information about the disease 
stage, allowing for an early diagnosis of the 
advanced disease and its treatment. Additionally, 
it is wildly accessible and a very cheap biomarker

Our study had some drawbacks. First, the 
retrospective design with inherent biases. Second, 
it was a single-center analysis with a small 
sample size. Also, a statistical power calculation 
was not carried out prior to the beginning of the 
study. Moreover, the heterogeneity of the sample 
maybe limited the reliability of our analysis. Our 
preliminary report has to be validated in larger 
cohorts, with subgroup analyses and considering 
potential confounders. 

Conclusions

In the present study, NLR was higher in the 
testicular cancer group and patients with a higher 
stage at diagnosis. The optimal cut-off value for 
testicular cancer diagnosis was 2.2 in our cohort. 
Thus, NLR is a cheap and widely available 
biomarker, which could be useful in testicular 
cancer diagnosis in addition to other accepted 
tumor markers. 
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