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Abstract

This study aimed to investigate the predictive role of serum C-reactive protein (CRP) and neutrophil-to-lymphocyte ratio (NLR) on renal mass
biopsy outcomes. A total of 71 patients with suspected kidney masses who underwent renal mass biopsy procedure between January 2017 and
January 2021 were retrospectively evaluated. Pathological results after the procedure were obtained and pre-procedural serum CRP and NLR
levels were extracted from the patients’ data. The patients were grouped into benign and malignant pathology groups according to the histopa-
thology results. The parameters were compared between the groups. Diagnostic role of the parameters in terms of sensitivity, specificity, and
positive and negative predictive values was also determined. Additionally, Pearson correlation analysis, and univariate and multivariate cox
proportional hazard regression analyses were also performed to investigate the above association with tumor diameter and pathology results,
respectively. At the end of the analyses, a total of 60 patients had malignant pathology on histopathological investigations of the mass biopsy
specimens, whereas the remaining 11 patients had a benign pathological diagnosis. Significantly higher CRP and NLR levels were detected in
the malignant pathology group. The parameters positively correlated with the malignant mass diameter, as well. Serum CRP and NLR deter-
mined the malignant masses before the biopsy with sensitivity and specificity of 76.6 and 81.8%, and 88.3 and 45.4%, respectively. Moreover,
univariate and multivariate analyses showed that serum CRP level had a significant predictive value for malignant pathology (HR: 0.998, 95%
CI: 0.940-0.967, P < 0.001 and HR: 0.951, 95% CI: 0.936-0.966, P < 0.001, respectively). In conclusion, serum CRP and NLR levels were signifi-
cantly different in patients with malignant pathology after renal mass biopsy compared to the patients with benign pathology. Serum CRP level,
in particular, diagnosed malignant pathologies with acceptable sensitivity and specificity values. Additionally, it had a substantial predictive role
in determining the malign masses prior the biopsy. Therefore, pre-biopsy serum CRP and NLR levels may be used to predict the diagnostic out-
comes of renal mass biopsy in clinical practice. Further studies with larger cohorts can prove our findings in the future.
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Introduction

The current standard management of kidney cancer is surgi-
cal resection of the renal malignant mass with nephrectomy.
Patients underwent radical or partial nephrectomy proce-
dures after the diagnosis, commonly made incidentally, with
radiological imaging procedures (1, 2). However, the accurate
method of kidney cancer diagnosis is still the histopatholog-
ical analysis of the masses that can only be performed after
surgical resection (3). On this point, pretreatment diagnos-
tic histopathological investigation with renal mass biopsy
comes into mind. Historically, renal mass biopsy has been
used for a limited number of indications such as to diagnose
unresectable kidney cancer and diagnose kidney cancer in
patients who are poor surgical candidates (1). Major reason
for those limited indications is the concern about the efficacy
and safety of the renal mass biopsy (4). However, with recent
technical advancements in the procedure, the use of renal
mass biopsy procedure has started to increase in routine
clinical practice (5). Several recent reports have described the
safety and efficacy of the procedure (1). It seems that, in the
near future, renal mass biopsy procedure may be used as a
standard diagnostic method in selected cases. In this regard,
predictive parameters for malignant renal masses prior to
renal mass biopsy are needed today. However, to our knowl-
edge, few studies have investigated the role of any predictive
parameter for the outcomes of renal mass biopsy.

In this study, we investigated the predictive role of serum
inflammatory markers, C-reactive protein (CRP), and neu-
trophil-to-lymphocyte ratio (NLR), in predicting the diag-
nostic outcomes of renal mass biopsy.

Materials and Methods

A total of 71 patients with suspected kidney mass who
underwent renal mass biopsy procedures between January
2017 and January 2021 were retrospectively evaluated. The
approval for the study protocol was obtained from the
Institutional Review Board (Approval ID: 2022/11/14/035).
Informed patient consent was also obtained, and the study
protocol was conducted according to the World Medical
Association Declaration of Helsinki. Patients who were sus-
pected of kidney mass without a previous kidney cancer his-
tory were included in the study. Patients with a history of any
other malignancies, any anemia, active inflammatory and/or
rheumatic diseases, and any acute infections were excluded.
An experienced interventional radiologist performed
all biopsy protocols with an 18-gauge tru-cut biopsy nee-
dle under the guidance of ultrasonography (Logiq™ P6
Ultrasound Device, General Electric Co., NY, USA) imag-
ing with a 3.5 MHz transducer after a local anesthesia with
1% lidocaine application. The separate tru-cut sampling
technique was used and up to four cores were obtained from

each kidney mass using an automatic 18-gauge biopsy needle
(Estacore Automatic Biopsy Needle, GEOTEK Healthcare
Products Co., Ankara, TR). Post-biopsy images were not
routinely obtained, and patients were observed closely and
were hemodynamically monitored for 3 h.

Characteristics of kidney masses including size, side,
polarity, localization, and exophytic or endophytic nature
were assessed by cross-sectional imaging studies. Pathological
results after the procedure were obtained from the enrolled
data, and pre-procedural serum CRP and NLR levels were
extracted from patients’ data. The patients were grouped as
benign and malignant pathology groups according to the
histopathology results after the renal mass biopsy. Patient
characteristics and the parameters were compared between
the groups. The association of serum CRP and NLR levels
with mass diameter in the malignant pathology group was
also investigated. Univariate and multivariate cox propor-
tional hazard regression analyses were also performed to
investigate the above association of with malignant pathol-
ogy results after the renal mass biopsy procedure.

Statistical analysis was performed with SPSS Version 22.0
Statistic Software Package (IBM SPSS Inc., Chicago, IL).
Data distributions and test of normality were evaluated
with the Shapiro-Wilk test. Descriptive statistic methods
(mean = standard deviation [SD] and percentages) were used
to express data. We compared the normally distributed data
between the groups using the independent t-test. The chi-
square test was also used in the comparison of the nonpara-
metric categorical variables. The Pearson correlation analysis
was used to describe the association of the parameters with
malignant mass diameter. Diagnostic ability and positive
and negative predictive values of the parameters were deter-
mined with two-by-two sensitivity and specificity tables, at
their most accepted cutoff levels by the literature. Univariate
and multivariate cox proportional hazard regression analy-
ses were also performed for each parameter to estimate their
predictive role in determining the malignant pathology after
the renal mass biopsy procedure. Differences were consid-
ered as significant at two-sided P < 0.05 and 95% confidence
interval.

Results

The mean age and mass diameter were 63.86 + 12.93 years
and 57.29 * 36.23 mm, respectively. Out of the 71 cases, 43
(60.56%) were males and 28 (39.44%) were females. Comor-
bid diseases (any type) were detected in 38 (53.52%) cases,
and 18 of them had multiple comorbidities. Out of the
71 cases, 11 (15.50%) had benign pathological findings after
the renal mass biopsy. Five (45.5%) of them were reported
as benign tissue without malignancy. Oncocytoma and angi-
omyolipoma were reported in four (36.4%) and two (18.1%)
cases, respectively. Malignant pathological findings were
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reported in 60 cases (84.50%). Detailed information about
the patients and the renal mass characteristics of patients
with benign and malignant pathologies after the renal mass
biopsy procedure are provided in Table 1.

The mean ages were 62.45 £ 12.13 versus 64.10 = 13.22
years for patients with benign and malignant pathology after
the renal mass biopsy, respectively (P = 0.68). The mean mass
diameters were 36.36 £ 20.46 versus 57.79 * 35.45 mm for
the above patients, respectively (P = 0.01). The groups were
similar in terms of the comorbid diseases and mass charac-
teristics (Table 1). Serum CRP and NLR levels were signifi-
cantly different between the groups. They were significantly
higher (41.14 £ 51.82 vs 9.84 £ 3.69 mg/L, P = 0.002 and
3.46£2.36vs 1.54 £ 0.16, P < 0.001, respectively) in patients
with malignant pathology compared to patients with benign
pathology after the biopsy (Table 2 and Figure 1). Addition-
ally, they were associated with the malignant mass diameter

Table 1: Patients and mass characteristics of the groups.

Benign pathology group (n = 11)

C-Reactive protein and neutrophil-lymphocyte ratio in renal biopsy

with correlation coefficients of 6.17 and 5.01, respectively
(P <0.001 and P = 0.001, respectively). With the cutoff value
of 10 mg/L, serum CRP predicted the malignant masses
before biopsy with a sensitivity and specificity of 76.6 and
81.8%, respectively (Table 3). On the other hand, serum
NLR levels predicted the malignant masses with a sensitiv-
ity and specificity of 88.3 and 45.4%, respectively, at cutoff
value 2.1 (Table 4). Moreover, univariate and multivariate
analyses showed that serum CRP levels had a significant pre-
dictive value for malignant pathology (HR: 0.998, 95% CI:
0.940-0.967, P < 0.001 and HR: 0.951, 95% CI: 0.936-0.966,
P < 0.001, respectively; Tables 5 and 6).

Discussion

This study revealed the potential predictive role of serum
CRP and NLR levels in determining malignant kidney

Malignant pathology group (n = 60)

Age (mean X SD) (years)

Gender
Male (n) 5
Female (n) 6

Mass diameter (mean * SD) (mm)

Mass localization
Left (n)
Right (n) 4

~

Mass localization
Anterior (n) 4
Posterior (n)
Medial (n)

NS IR/

Mass localization
Superior pole (n)
Middle pole (n)
Inferior pole (n)
Whole kidney (n)

S~ WA

Exophytic mass nature
No (n)
Yes (n)

Comorbidity
DM (n)
HT (n)
KAH (n)
CRF (n)

D W AN

SD, standard deviation. *Independent t-test; **Chi-squared test.

62.45£12.13

36.36 + 20.46

64.10 £ 13.22 0.68*

38 0.21%*
22

57.79 £ 35.45 0.01*

24 0.11%*
36

23 0.74**
25
12

17 0.60**
18
17

41 0.02%*
19

13 0.32%*
26
15
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Table 2: Comparison of serum C-reactive protein and neutrophil-to-lymphocyte ratio levels between the groups.

Benign pathology group (n = 11) Malignant pathology group (n = 60)
CRP, mg/L (mean * SD) 9.84 +3.69 41.14 £51.82 0.002*
NLR (mean * SD) 1.54 £ 0.16 3.46 £2.36 <0.001*

CRP, C-reactive protein; NLR, neutrophil-to-lymphocyte ratio; SD, standard deviation. *Independent t-test.
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Figure 1: Levels of the parameters and tumor diameter between the groups within the graph.

Table 3: Sensitivity and specificity of C-reactive protein in
predicting the malign pathology after renal mass biopsy.

Benign Malignant
pathology (n) pathology (n)
CRP < 10 mg/L (n) 9 14
CRP > 10 mg/L (n) 2 46

Sensitivity: 46/60 = 76.6%; Specificity: 9/11 = 81.8%; Positive
predictive value: 46/48 = 0.95; Negative predictive value:
9/23 = 0.39. CRP, C-reactive protein.

pathology after the renal mass biopsy procedure. We found
that the parameters were significantly higher in malignant
renal masses. These findings come as no surprise because of
the previous associated data in the literature.

During malignancy, tumoral growth affects the homeo-
stasis of human body and leads to an inflammatory
response (6). CRP is a nonspecific acute-phase reactant asso-
ciated with tissue damage, and serum concentration depends
upon the synthesis rate. It is a simply measurable and useful

Table 4: Sensitivity and specificity of neutrophil-to-
lymphocyte ratio in predicting the malign pathology after
renal mass biopsy.

Benign Malign
pathology (n) pathology (n)
NLR < 2.1 (n) 5 7
NLR > 2.1 (n) 6 53

Sensitivity: 53/60 = 88.3%; Specificity: 5/11 = 45.4%; Positive
predictive value: 53/59 = 0.89; negative predictive value: 5/12 = 0.41.
NLR, neutrophil-to-lymphocyte ratio.

indicator of systemic inflammation (7). Elevated serum CRP
levels often reflect the pathological processes in the human
body and are associated with several diseases including
chronic inflammatory pathologies (7, 8). Recent evidences
revealed that elevated serum CRP level was associated with
several human cancers. Moreover, it had a prognostic role in
most of the cancers including lung, pancreatic, and kidney
cancers (7, 9-11). The relationship between CRP and can-
cer may occur with some biological mechanisms including
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Table 5: Univariate Cox Proportional Hazard Regression
Analysis of the parameters age, gender, mass diameter, and
serum CRP and NLR levels for prediction of malignant
pathology after renal mass biopsy.

HR 95% CI P

0.974-1.012 0.45
0.811-2.463 0.22
0.990-1.006 0.69

Age, years 0.993
Gender 1.414
Mass diameter, mm 0.998
Serum CRP, mg/L 0.954  0.940-0.967
Serum NLR 0.881  0.747-1.039 0.13

*P < 0.05; CI: confidence interval; CRP, C-reactive protein;
HR, hazard ratio; NLR, neutrophil-to-lymphocyte ratio.

<0.001*

Table 6: Multivariate Cox Proportional Hazard Regression
Analysis of the parameters age, gender, mass diameter and,
serum CRP and NLR levels for prediction of the malign
pathology after renal mass biopsy.

HR 95% CI P

Age, years 0.999  0.997-1.022 0.94
Gender 1.391  0.736-2.627 0.30
Mass diameter, mm 1.003 0.994-1.012 0.50

Serum CRP, mg/L 0.951 0.936-0.966
Serum NLR 0.906  0.728-1.128 0.37

*P < 0.05. CI, confidence interval; CRP, C-reactive protein;
HR, hazard ratio; NLR, neutrophil-to-lymphocyte ratio.

<0.001*

tissue inflammation secondary to tumor growth and immune
response to tumor antigens (12). Our results are consistent
with the literature reporting the role of CRP in cancer-asso-
ciated events. In our study, it established a significant increase
in malignant masses. Moreover, it has a predictive role in
determining the biopsy results. In the literature, the accepted
cutoff value of CRP for investigation of several cancer-as-
sociated events was reported as 10 mg/L (6, 12). Therefore,
we investigated the predictive role of serum CRP at a cut-
off value of 10 mg/L. When the cutoff value was accepted as
10 mg/L, it predicted the malignant masses before the biopsy
with a sensitivity and specificity of 76.6 and 81.8%, respec-
tively. Moreover, it had a remarkable positive predictive
value of 95%, whereas the negative predictive value was 39%.
According to the above findings, we conclude that serum
CRP measurement can be used as a promoter tool during
indication and decision-making of the renal mass biopsy. In
our opinion, a serum CRP level higher than 10 mg/L acts as
an indicator to urologists and clinicians performing the renal

C-Reactive protein and neutrophil-lymphocyte ratio in renal biopsy

mass biopsy. However, patients with lower serum CRP levels
and a renal mass may be managed individually.

As such CRP, NLR is among the inexpensive and repro-
ducible markers of systemic inflammation (13). The impor-
tance of NLR in several cancers has also been reported in
the literature. It has been reported as a prognostic factor in
lungs, gastric, colon, and kidney cancers (13, 14). Elevated
NRL is an indicator of impaired cell-mediated immunity
associated with systemic inflammation (15). Interaction
between neutrophils and lymphocytes during inflammatory
responses plays a critical role in carcinogenesis. The NLR
reflects the balance between the activation of the inflamma-
tory process and the antitumor immunity (14). The mecha-
nism that underlies the association between elevated NLR
and poor cancer prognosis has not been elucidated. How-
ever, aggregated systemic inflammatory response during the
tumoral aggressiveness and cancer progression may lead to
an increase in neutrophil counts and NLR (16). In the pres-
ent study, similar to serum CRP levels, increased NLR was
detected in malignant masses after the renal mass biopsy.
Several cutoff values were reported for predictive roles of
NLR in cancer patients in the literature. Here, we considered
2.1 as the cutoff value according to most of the associated
reports (17-19). When the cutoft value was accepted as 2.1,
it predicted the malignant masses before the biopsy with a
sensitivity and specificity of 88.3 and 45.4%, respectively.
The positive and negative predictive values were 89 and 41%,
respectively.

Because of the positive significant correlation of serum
CRP and NLR levels with malignant mass diameter, we per-
formed univariate and multivariate cox regression analyses
in terms of determining their independent predictive roles.
Our findings revealed that serum CRP was an independent
predictor in determining the malignant renal mass after the
biopsy.

The major limitations of our study were the retrospective
nature of the protocol and the small sample size. We did not
use the specific cutoff levels for the parameters due to the
small sample size. The effective cutoff value establishment
could not be performed statistically. Instead of ineffective
values, we used the reported values in the literature. Addi-
tionally, nonspecific elevation of serum CRP and NLR levels
might have affected the findings. However, our study was the
first to investigate the predictive factors for renal mass biopsy
outcomes.

Conclusion

In conclusion, pre-biopsy serum CRP and NLR levels were
significantly different in patients with malignant pathology
compared to those with benign pathology. They have a sub-
stantial diagnostic value in the diagnosis of malignant renal
pathologies. Serum CRP, in particular, had a remarkable
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predictive role in determining the malignant renal patholo-
gies after the renal mass biopsy. Therefore, pre-biopsy serum
CRP and NLR levels may be used to predict the diagnostic
outcomes of renal mass biopsy procedure. Further studies
with larger cohorts may prove our findings in the future.
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