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Abstract

Objective: There is a lack of information about the relationship between germ cell testicular tumors and hematological parameters commonly used in other tumors.
In this study, it was aimed to determine the value of hematological parameters used in other malignancies in the diagnosis of localized germ cell testicular cancer.
Materials and Methods: Hematological parameters between patients who underwent radical orchiectomy with a pre-diagnosis of localized germ cell testicular
tumor and those who underwent varicocelectomy in the same period as the control group between January 2015 and March 2019 in our clinic were compared to
determine the diagnostic value of hematological parameters in testicular tumor.

Results: The mean age of 39 patients diagnosed as having localized testicular tumor was 33 years. While seminoma was detected in 17 patients, non-seminomatous
germ cell tumors were detected in 22 patients. In the assessment of preoperative blood samples; neutrophil count (5.6 vs 4.1, p<0.001), neutrophil percentage
(65.8 vs 57.4, p<0.001) and neutrophil/lymphocyte ratio (2.6 vs 1.8, p<0.001) were significantly higher, while lymphocyte ratio was significantly lower (25.3 vs
31.4, p<0.001) in patients with testicular tumor than in the control group (n=121). In the receiver operating characteristic analysis performed for the neutrophil/
lymphocyte ratio, the cut-off point was found to be 2.25 (area under the curve =0.71, 95% confidence interval: 0.622-0.816, sensitivity: 66.7%, selectivity: 73.6%).
Conclusion: Neutrophil/lymphocyte ratio, which is one of the hematological parameters, can be used as an auxiliary tool for examination and imaging methods in
the diagnosis of stage | germ cell testicular tumor, which is considered to be an early stage.
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neutrophil/lymphocyte ratio (NLR) in urothelial tumors (mostly
urothelial carcinomas) have been conducted, and it has been
shown that NLR elevation is associated with poor prognosis in
most studies (5,6,7). Also; it has been reported that parameters
related to platelets involved in the inflammatory process
of malignant tumors, such as platelet count, thrombocyte/
lymphocyte ratio (PLR), mean platelet volume can also be used

Introduction

Although testicular tumors are not very common, they are
important because they are seen at a young age. Although
tumor markers such as alpha fetoprotein (AFP), human chorionic
gonadotropin (hCG), lactate dehydrogenase (LDH) are used in
the clinical practice of testicular tumors in which prolonged

survival can be achieved with early diagnosis; cheaper and useful
diagnostic and follow-up methods are being investigated (1).

There is a close relationship between inflammatory response and
tumorigenesis and tumor progression (2). Some of the systemic
inflammatory response indicators that can be measured with
hematological parameters are used in diagnosis and to predict
the prognosis in different malignancies (3,4). Studies on the

as biomarkers in various tumors (8).

There is a lack of information about the relationship between
germ cell tumors (GCT), which constitute 95% of testicular
tumors, with hematological parameters commonly used in
other tumors. In this study, it was aimed to determine the value
of hematological parameters used in other malignancies in the
diagnosis of localized germ cell testicular tumor.
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Materials and Methods

After the study was approved by the local ethics committee,
the data of patients who underwent radical orchiectomy and
diagnosed as having localized GCT between January 2015
and March 2019 and those who underwent varicocelectomy
within the same period were evaluated retrospectively. Patients
with localized GCT up to pTx NO MO (stage I) and patients
who underwent varicocelectomy within the same period and
were assigned as the control group were included in the study.
Computed tomography or magnetic resonance imaging and
tumor markers were used in the staging of patients with germ
cell testicular tumors. The patients were staged according to the
2009 tumor-node-metastases classification of the International
Union Against Cancer. Patients with non-germ cell testicular
tumor, active infection or chronic inflammatory disease, patients
using anticoagulants, taking hormonal therapy in the last year,
and patients with hematological disorders were excluded from
the study.

Age, body mass index, tumor size and preoperative AFP. hCG,
and LDH values of patients with germ cell testicular tumors were
recorded. Among the hematological parameters; neutrophil,
lymphocyte, platelet counts and mean platelet volume were
measured from preoperatively collected peripheral blood
samples. These values and ratios were compared between
patients with localized GCT and patients in the control group
to determine the diagnostic values of these parameters in germ
cell testicular tumor.

Receiver operating characteristic (ROC) curve was created for NLR
and PLR to evaluate them in the diagnosis of germ cell testicular
tumor. The cut-off point value of NLR was calculated with the
area under the curve (AUC). Sensitivity, selectivity, positive and
negative predictive values of the NLR were determined.

Statistical Analysis

Whether the distribution of continuous variables was normal
or not was determined by Kolmogorov-Smirnov test. Levene
test was used to evaluate the homogeneity of variances. When
appropriate, descriptive statistics for continuous variables
were expressed as mean * standard deviation or median (1
quarter to 3™ quarter). The number of patients and percentages
were used for categorical data. Student t-test was applied to
numerical data with normal distribution, and non-parametric
Mann-Whitney U test was applied to numerical data without
normal distribution. Categorical data were analyzed using the
chi-square test with continuity correction. ROC curve analyzes
for NLR and PLR, which could be used as determinants in the
diagnosis of localized GCT, were performed to find the cut-off
points. The Youden index method was used to find the best cut-
off point of the NLR. Sensitivity, specificity, positive and negative
predictive values and accuracy rates at the best cut-off point for
NLR and neutrophil percentage/lymphocyte percentage ratio
[NLR (%)] were calculated. Odds ratios and 95% confidence
intervals (CI) were also calculated for each independent variable.
Data analysis was performed in the “SPSS for Windows 17.0”
package program (IBM Corporation, Armonk, NY, USA). Results
for p<0.05 were considered statistically significant.

Results

Descriptive statistics of demographic and preoperative clinical
data of patients with localized GCT in the study group are given
in Table 1. In the evaluation performed in terms of preoperative
hematological parameters among the groups diagnosed as
having localized GCT and varicocelectomy, it was found that
the median neutrophil count and neutrophil percentage of the
localized GCT group were statistically significantly higher than
the varicocelectomy group (p<0.001 and p<0.001). While there
was no statistically significant difference between the groups
in terms of lymphocyte counts (p=0.244), the percentage
of lymphocytes in the localized GCT group was found to be
statistically significantly lower than the varicocelectomy group
(p<0.001). The median NLR of the localized GCT group was
statistically significantly higher than the varicocelectomy group
(p<0.0071) (Figure 1). Additionally, the median NLR (%) ratio of
the localized GCT group was found to be statistically significantly
higher than the varicocelectomy group (p<0.001) (Table 2).

In the ROC analysis of NLR and PLR in both groups, the AUC of
the NLR was found to be statistically significant in distinguishing
the two groups (AUC: 0.719, 95% Cl: 0.622-0.816 and p<0.001)
(Figure 2). The best cut-off point of NLR in distinguishing the

Table 1. Demographic and preoperative clinical data of patients
with localized germ cell testicular tumor in the study group

n=39 Minimum-maximum
Age 33.2+10.6 17-60
Body mass index (kg/m?) | 24.4+3.6 18.5-32.9
Tumor size (cm) 4.9 1.0-12.0
Pathology
Seminoma 17 (43.5%) -

Non-seminomatous
germ cell tumor

22 (56.5%) | -

AFP (U/mL) 140.6+433.1 | 0.6-2514.5
hCG (mlU/mL) 166.8+425.2 | 0.5-1806.0
LDH (U/L) 234.9+96.4 140.0-615.0

AFP: Alpha fetoprotein, hCG: Human chorionic gonadotropin, LDH: Lactate
dehydrogenase

Neutrophil-to-lymphocyte ratio

Varicocele (n=121) Testicular-tumor (n=39)

Figure 1. Box-plot graphs of the neutrophil/lymphocyte ratios of the localized
germ cell testicular tumor group and the control group (patients who underwent
varicocelectomy)
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0.715, 95% Cl: 0.616-0.814 and p<0.001). The best cut-off
point for NLR (%) was calculated as 2.5452 and at this point,
sensitivity was 56.4%, selectivity was 82.6%, positive predictive
value was 51.2%, negative predictive value was 85.5% and
diagnostic accuracy was 76.3%.

The area under the ROC curve of PLR was not found to be
statistically significant in distinguishing between localized GCT
and varicocelectomy groups (AUC: 0.604, 95% Cl: 0.499-0.709
and p=0.051) (Table 3).
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Figure 2. Receiver operating characteristics curve for neutrophil/lymphocyte
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Table 2. Preoperative hematological parameters of the localized
germ cell testicular tumor group and the control group (patients
who underwent varicocelectomy)
Germ cell .
. Varicocele
testicular (n=121) p
tumor (n=39) B
. 5.6 4.1
3 a
Neutrophil count (10%/uL) (4.3-7.2) (3.3-5.1) <0.001
) 65.8 57.4
0, a
Neutrophil percentage (%) (58.5-72.7) (52.1-62.9) <0.001
2.1 2.2
3 a
Lymphocyte count (10%/uL) (1.8-2.6) (1.9-2.6) 0.244
Lymphocyte percentage (%) | 25.3%£8.0 31.4+7.2 <0.001°
Platelet count (10%/uL) 269.7+65.3 253.6x52.7 0.121°
Mean platelet volume (fL) 8.2+0.87 8.3+0.92 0.536°
Hemoglobin value (g/dL) 15.5+1.25 15.6+0.99 0.526°
) . 2.6 1.8 .
Neutrophil/lymphocyte ratio (2.0-3.6) (1.4-2.4) <0.001
’::rtterr?gg”e/ lymphocyte 2.7 1.8 <0.001°
percentage ratio (%) (1.9-3.7) (.4-24)
. 124.5 112.2 b
Platelet/lymphocyte ratio (101.7-158.3) | (90.5137.9) 0.051
2 Mann-Whitney U test, ®: Student’s t-test, descriptive statistics are expressed
as the median (1% quarter-3 quarter). Data are shown as mean + standard
deviation

two groups was calculated as 2.2532. The sensitivity of NLR at
this point was 66.7%, selectivity 73.6%, positive and negative
predictive values were 44.8% and 87.3%, respectively and the
diagnostic accuracy rate was 71.9%.

Likewise, the area under the ROC curve for NLR (%) was found
to be statistically significant in distinguishing the groups (AUC:
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Table 3. Receiver operating characteristics analysis results for
neutrophil/lymphocyte ratio and platelet/lymphocyte ratio levels
in differentiating localized germ cell testicular tumor group and
varicocelectomy group
NLR NLR (%) PLR
Area under the curve 0.719 0.715 0.604
95% confidence interval | 0.622-0.816 0.616-0.814 0.499-0.709
p-value® <0.001 <0.001 0.051
Best cut-off point >2.2532 >2.5452 -
e 26/39 22/39
Sensitivity [TP/(TP+FN)] (66.7%) (56.4%) -
- 89/121 100/121
Selectivity [TN/(TN+FP)] (73.6%) (82.6%) -
26/58 22/43
PPV [TP/(TP+FP)] (44.8%) (51.29%) -
89/102 100/117
NPV [TN/(FN+TN)] (87.3%) (85.5%) -
115/160 122/160
Accuracy [(TP+TN)/(N)] (71.9%) (76.3%) -
Odds ratio 5.563 6.162 -
95% confidence interval | 2.553-12.119 | 2.801-13.560 | -
p-value® <0.001 <0.001 -
2: Receiver operating characteristics analysis, ®: Chi-square test with continuity
correction, TP: True positive, FN: False negative, TN: True negative, FP: False
positive, PPV: Positive predictive value, NPV: Negative predictive value, N: Total
number of patients, NLR: Neutrophil/lymphocyte ratio, PLR: Platelet/lymphocyte
ratio

Discussion

Systemic inflammation varies according to peptides secreted
from tumor cells, the inflammatory response of the tumor cells,
and the type and extent of the tumor (9). The relationship
between tumor and immune system has a very important
effect on the clinical course of patients. Immune system cells,
on the one hand, fight the tumor, on the other hand, cause
the activation of malignant cells with the growth factors they
produce, and increase their invasive capacity and metastatic
capacity (10). It has been determined that markers such as
C-reactive protein, neutrophil and platelet count that measure
systemic inflammatory response are independent prognostic
factors in many types of cancer (11). NLR and PLR ratios are very
suitable parameters for evaluating the inflammatory response
with their easy measurement and low cost (12,13).

Studies on testicular tumors and inflammatory response generally
evaluated the relationship between prognosis and metastasis
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and response (14). The groups in the studies were generally
heterogeneous, and there was no clear information about the
use of NLR and about a standard cut-off value in the diagnosis of
stage | testicular tumors. Our study included only patients with
stage | GCT. Since other studies included patients with advanced
stage testicular tumors, our study may have provided a clue for
detecting patients in the localized stage of testicular tumors
where early diagnosis was important. Since patients with stage
| disease were included in the study group and the progression
was low in this group, the relationship between inflammatory
response and prognosis was not evaluated.

When the literature is reviewed, there are different opinions
about the relationship between NLR and the stage and prognosis
of the testicular tumor. Jankovich et al. (15) found that the NLR
was significantly higher in the metastatic patient group with
GCT in their study and reported that the NLR could give an idea
about the stage of the disease when a diagnosis of testicular
tumor was made. In contrast to this information, in a recently
published study, it was reported that there was no relationship
between preoperative NLR and stage, progression-free survival
and cancer-specific survival (16). Interestingly, unlike these two
studies, Imamoglu et al. (17) reported that the relationship
between NLR and metastasis was limited only to seminomas.
We looked at the relationship between inflammatory response
and testicular tumor from a different perspective because of the
inconsistency between studies, and the increased ease of access
to information and awareness of patients in this age group. We
evaluated the inflammatory response in terms of stage | which
was the most frequently observed stage in testicular tumors
at the time of diagnosis. Of course, we tried to homogenize
our study with some exclusion criteria, taking into account the
non-specific inflammatory response and its increase in many
patients. However, it was clear that NLR could not be used as
the primary diagnostic method in the diagnosis of testicular
tumors. However, our results supported that in case of doubt,
with its easy measurement and cost-effectiveness, NLR could
be used as an auxiliary tool for diagnosis even in low tumor
volumes, with its 2.25 cut-off point and relatively high sensitivity
and selectivity.

There is no consensus in the literature regarding the relationship
between PLR and the diagnosis, stage and prognosis of testicular
tumor. Gokcen et al. (18) found a significant difference in terms
of PLR between patients with testicular tumor at different stages
and patients who underwent varicocelectomy. In another study,
it was reported that PLR could only be an indicator for metastasis
in non-seminomatous GCT (17). However, there are still doubts
about the use of PLR in all malignancies, not just in testicular
tumors (19). In our study, it was determined that the use of PLR
for early diagnosis of testicular tumor had no value. However,
studies evaluating the relationship of PLR with the prognosis of
testicular tumor are needed.

Study Limitations

The most important limitations of our study were that it was a
single center and retrospective study, and it included relatively
a small number of patients. In addition, although surgical
intervention was performed in patients without evidence of
infection and routine preoperative evaluation was performed

by urologists and anesthesiologists; the failure to evaluate
preoperative acute phase reactants could be considered as a
limiting factor.

Conclusion

Hematological parameters NLR; with its easy measurement and
cost advantage, it can be used as an auxiliary tool to the clinician
with a standard cut-off value even in the diagnosis of stage |
patients with good prognosis in testicular tumors where early
diagnosis is important even if not used primarily.
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