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BACKGROUND: Increasing the efficiency of predicting the results of treatment of patients with bladder cancer is one of the
important tasks of modern urology.

AIM: Our aim was to identify and evaluate the association between the most significant clinical, morphological and immu-
nological markers and survival of muscle-invasive bladder cancer patients treated with radical cystectomy. We also developed
an algorithm for diagnosis and treatment of patients with muscle-invasive bladder cancer.

MATERIALS AND METHODS: This retrospective study included 100 muscle-invasive bladder cancer patients, who under-
went radical cystectomy between 1995 and 2013. The study endpoints were overall survival.

RESULTS: Univariable analysis revealed that continuous (Lymphocyte-monocyte ratio), PLR (platelet-lymphocyte ratio)
1 NLR (neutrophil-lymphocyte ratio) were significantly associated with overall survival. On multivariable regression model
analysis, continuous LMR, NLR, and PLR independently predicted both endpoints.

CONCLUSIONS: Our findings indicate that the cheap and simple blood-based biomarkers may be valuable in identifying
muscle-invasive bladder cancer patients treated with radical cystectomy, who are at higher risk of all-cause mortality.
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AxkmyaneHocmes. [oBbiweHne 3GHEKTUBHOCTA NPOrHO3MPOBaHUSA Pe3yNbTaToB JiedeHUs! BONbHBIX PaKOM MOYeBOro
ny3blps — OfHAa U3 BaXKHbIX 33[a4 COBPEMEHHOI YpOSIOruu.

Llents. OueHnUTb NPOrHOCTUHECKYHO LIEHHOCTb NepronepaLyoHHbIX MMMyHomoryeckux MapkepoB LMR (lymphocyte-monocyte
ratio — numMdoumTapHo-MoHoumTapHbIi MHAeKc), PLR (platelet-lymphocyte ratio — TpomMbouuTo-nMMQoLMTApHBIA UHLEKC)
1 NLR (neutrophil-lymphocyte ratio — HeltTpodunbHO-NMMbOLMTaPHbIA MHAEKC) Y MALMEHTOB C MblLLIEYHO-MHBA3WUBHBIM PaKOM
MOYEBOr0 My3bIpsi, KOTOPbIM 6blNa BbINOIHEHA pafuKabHas LIMCTIKTOMUS.

Mamepuanel u Memode!. B peTpocneKTvBHoe UccnefoBaHue bbinm BrtoueHbl 100 NauyeHToB € MblLLieYHO-MHBA3WBHBIM pa-
KOM MOYEBOro My3blpsi, NEPEHECLLMX PaaMKabHYI0 LMCTIKTOMMIO B nepuof ¢ 1995 no 2013 r. KoHeyHoM TouKo# 1ccneoBaHus
Bbina 0bLLas BbIKMBAEMOCTD.

Pesynbmamel. TNATuneTHas o0Las BbiKMBaeMOCTb Obina goctoBepHo Huke (p < 0,0001) B rpynnax BbICOKOTO pUCKa
Mpu1 BCEX BOCMa/UTENbHbIX MHAEKcax U cocTauna 52, 57 u 45 % ana PLR-, NLR- 1 LMR-BbICOKMX PUCKOB COOTBETCTBEHHO.
lpoBefieHNe MHOXECTBEHHOMO PErPecCMOHHON0 aHanM3a NoKasano, YTo aHanM3upyeMble UIMMYHONIOMMYECKUE MapKepbl MOryT
MCMONb30BaThCS A1 MPOTrHO3UPOBaHNS UCXOA0B XUPYPrYECKOro JIEUeHHS.

Bbigodbl. Hawum pe3ynbTaThl MOKa3bIBakT, YTO JELLEBLIA M NPOCTOM aHaM3 MapKepoB BOCManeHUst MOTYT BbiTb LieHHBIMM
LNl BbISIBNEHUS MALMEHTOB BbICOKOTO M HU3KOMO PUCKA C MbILLIEYHO-MHBA3VBHBIM PaKOM MOYEBOr0 My3bipsl, NpeAcKasbiBas a¢-
(EKTUBHOCTb XMPYPriECKOr0 JIEYEHMSI.
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BACKGROUND

Bladder cancer (BC) is the ninth most common cancer
and is four times more common in men than in women [1].
More than 130,000 people die from BC each year, account-
ing for 2.1% of all cancer deaths. Over the past 10 years,
BC patients in Russia increased to 58.6% [2]. About 85% of
all cases are of patients >55 years old [3].

Currently, radical cystectomy is the gold standard for
the treatment of patients with muscle-invasive bladder
cancer (MIBC), despite a high percentage of postoperative
complications and unsatisfactory long-term results [4].
Unfortunately, readily available biomarkers to assess the
prognosis of patients remains to be developed. As early as
the beginning of 1889, Rudolf Virchow put forward the hy-
pothesis that cancer arises from foci of chronic inflamma-
tion. Since then, several research studies focused on estab-
lishing a link between the inflammatory microenvironment
of malignant tissues and prevention or treatment of cancer.
The accumulated evidence supported Virchow's hypothesis.
Inflammation serves as a crucial defense mechanism of
the body against cellular damage in response to stress, by
which the immune system attempts to neutralize or elimi-
nate harmful stimuli and initiate regenerative or healing
processes. However, it has been proven that excessive or
persistent inflammation contributes to carcinogenesis and
tumor progression by activating inflammatory molecules
and signals [5].

Numerous studies have demonstrated the relationship
between inflammatory indices and well-known inflamma-
tory proteins such as procalcitonin, C-reactive protein, and
interleukins [6—8]. Moreover, routine blood count and in-
flammatory indices have been revealed as prognostic fac-
tors in patients suffering from systemic inflammatory dis-
eases, acute coronary syndrome, heart failure, and Behcet's
disease [9-11]. The relationship between inflammation and
the pathophysiology of cancer has been demonstrated by
the action of non-steroidal anti-inflammatory drugs, such
as inhibitors of COX 2 (cyclooxygenase 2). This group of
drugs stimulates apoptosis and tumor shrinkage [12].

It has been proven that a malignant tumor induces a
network of interactions between immune cells and the tu-
mor [13]. Lymphocytes represent the basis of the antitumor
activity of the immune system [14]. A decrease in the number
of lymphocytes is associated with the progression of BC [15].
Sharma et al. [16] have shown that the presence of a large
number of CD8" lymphocytes improved the prognosis of
patients with MIBC.

Cells of the tumor microenvironment stimulate mono-
cytes and neutrophils to secrete interleukin 6 (IL 6), vas-
cular endothelial growth factor (VEGF), and transforming
growth factor beta (TGF-p), which determine systemic im-
munosuppression, reducing lymphopoiesis. These media-
tors stimulate myelopoiesis with polarization of neutrophils
and monocytes into protumor cells. Additionally, neoplasms
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induce the recruitment of neutrophils and monocytes that
reside in the tumor microenvironment. These cells, known
as tumor-associated macrophages and tumor-associated
neutrophils, cause tumor progression [17]. Platelets are
involved in the recruitment of monocytes and neutrophils
and are the main source of TGF-p. Platelets through VEGF
activation stimulate tumor angiogenesis.

The notable markers include lymphocyte-monocyte ra-
tio (LMR), platelet-lymphocyte ratio (PLR), and neutrophil-
lymphocyte ratio (NLR). They can be easily identified using
a clinical blood test. These indicators serve as additional
markers of the systemic inflammatory response and cor-
relate with stage progression and poor prognosis [18]. The
preoperative neutrophil-lymphocyte ratio may be a prog-
nostic biomarker for patients with a history of radical cys-
tectomy for bladder urothelial carcinoma [19]. An increase
in blood neutrophil-lymphocyte ratio during follow-up after
radical cystectomy is a potential marker for the early de-
tection of recurrence [20]. Furthermore, NLR is associated
with a pathological response in MIBC patients receiving
neoadjuvant chemotherapy [21]. However, the reasons of
increase of this ratio in most patients are unclear.

The study of the role of platelets in the mechanism of
inflammation and oncogenesis determined the prognostic
significance of PLR in BC. Thus, a meta-analysis by Tamu-
ra et al. [22] has revealed a relationship between elevated
LMR and poor prognosis. Moreover, Zhang et al. [23] have
established that high PLR numbers correlated with low
overall survival rate.

The present study aimed to evaluate the prognostic
value of the LMR, PLR, and NLR factors in MIBC patients
after radical cystectomy.

MATERIALS AND METHODS

A retrospective analysis of the case histories of 100 pa-
tients (89 men and 11 women aged 35-75 years; mean
age, 59.21 + 8.54 years) with MIBC, who underwent radical
cystectomy with various methods of urinary diversion, was
performed in 1995-2013 in Multidisciplinary Hospital 2,
St. Petersburg City, and Pokrovskaya Hospital, St. Peters-
burg City.

The inclusion criteria were the presence of urothelial
carcinoma, muscle-invasive form, and radical cystectomy
with lymph node dissection as the only treatment method.

Contrastingly, the exclusion criteria were non-urothelial
carcinoma, distant metastases, concomitant systemic in-
flammatory diseases, patients with concomitant tumor dis-
eases of other localization, hematological pathology, and
patients receiving neoadjuvant chemotherapy.

In the distribution of patients according to the TNM sys-
tem, stage T2 was detected in 64 (64.4%) patients, T3 in
16 (16.2%) patients, and T4 in 19 (19.2%) patients. Depen-
ding on involvement of regional lymph nodes, the patients
were distributed with N+ for 24 (24.0%) patients and NO for

287



288

ORIGINAL ARTICLES

76 (76.0%) patients. The G2 degree of differentiation for 62
(62.6%) patients prevailed. Highly differentiated cancer (G1)
was revealed in 22 (22.2%) patients and low-differentiated
tumor (G3) in 15 (15.2%) patients. In 62 (62.0%) patients,
the size of the primary tumor was >3 cm, and in 38 (38.0%)
patients, it was <3 cm.

All the patients underwent a complete urological exami-
nation in the preoperative period. A preoperative blood test
was performed, at an average of 3 days before the surgery,
by collecting peripheral venous blood in ethylenediamine-
tetraacetic acid tubes. The LMR, PLR, and NLR indices were
derived by dividing the absolute count of monocytes, plate-
lets, and neutrophils by the absolute count of lymphocytes,
respectively.

Statistical analysis was performed using Statistica 12
with Medical Bundle (StatSoft Inc., Tulsa, OK, USA) and
MedCalc Statistical Software v. 16.4.3 (MedCalc Software
bvba, Ostend, Belgium). The relationship between groups
and 5-year overall survival was determined using the
Kaplan—Meier curves and log-rank test. The Cox regres-
sion model was used for univariate multivariable analysis.
Variables included in univariate analysis were gender, age,
tumor size, stage T, lymph node involvement, PLR, NLR,
and LMR.

RESULTS

To achieve our aim, we studied the relationship of
RLR, NLR, and LMR levels with gender differences,
age, T and N stages, G malignancy, and overall survival
rate.

To assess the significance of the studied clinical and
laboratory parameters, all the patients were distributed into
the high and low risk groups depending on inflammatory
indices. High and low PLR and NLR values were defined
as high and low risk of disease progression, respectively.
Low and high LMR levels were rated as high and low risk
groups, respectively.

To calculate the optimal value of the cutoff threshold
and its representation in graphical form, the ROC-analysis
method (receiver operator characteristic) was used. The re-
lationship between the value of inflammatory indices and

Vol. 11(4) 2021

Urology reports (St. Petersburg)

overall survival rate was determined. The optimal threshold
value of inflammatory markers in this study in accordance
with the Youden index were PLR > 110.15; LMR < 4.97; and
NLR = 2.15 (Table 1). The criterion for determining the cut-
off points was the overall survival of patients.

Statistically significant data were obtained, indicating
the high specificity and sensitivity of these markers in terms
of prognosis for MIBC patients (Fig. 1, Table 2) (p > 0.0001).

When evaluating clinical and laboratory parameters in
groups of high and low risk patients, the groups were found
to be homogeneous (p = 0.067). There were no significant
differences between the level of inflammatory indices (PLR,
NLR, LMR) and gender (p > 0.05). The relationship between
the level of PLR, NLR, and LMR indices and age is pre-
sented in Tables 2-4 and Fig. 1.

In this study, the patients were classified into two groups
depending on age, with 54 (54%) patients aged <60 years
and 46 (46%) patients aged =60 years. The mean values of
the NLR and PLR indices were significantly higher (<0.0001)
in the group of patients aged =60 years (2.78 and 147.60
versus 2.30 and 122.86, respectively). In the group of pa-
tients <60 years of age, the LMR ratio was significantly
higher than in patients >60 years of age (4.68 versus 4.13)
(Table 3).

To assess the sensitivity and specificity of the age of
patients in relation to the overall survival rate of MIBC
patients, an ROC analysis was performed. Sensitivity and
specificity were 71.88% and 50%, respectively, AuROC was
0.58, efficiency was 60.94%, and chi-square was 4.7852.
A table summarizing the ROC analysis for age and inflam-
mation indices depending on mortality is presented in Fig. 1.

Assessment of age differences revealed that patients
<60 years of age had low-risk NLR, PLR, and LMR indices
significantly. These data are presented in Table 4.

The relationship between inflammatory indices (NLR,
PLR, LMR) and the degree of tumor invasion of the urinary
wall (category T) is presented in Table 5.

In our study, patients were most often diagnosed with
category T2 (64%) and less often T3 and T4 (16% and 19%
of patients, respectively). Table 5 shows that with the de-
gree of prevalence of the T2 tumor, the values of inflam-
matory indices prevailed, corresponding to a low risk of

Table 1. Sensitivity and specificity of various indices of inflammation in relation to the overall survival of patients with muscle-invasive

bladder cancer, according to the Youden’s index

Tabnuua 1. quCTBMTEJ'IbHOCTb n CI'IeLI,VId)MLIHOCTb Pa3IMYHbIX UHAEKCOB BOCMNa/ieHUA B OTHOLLEHUN 00LLelt BbIKMBaEMOCTU BOSIbHBIX Mbl-
LIe4YHO-MHBA3NBHbIM PaKOM M0O4eBOro ny3bips, B COOTBETCTBMU C UHAEKCOM t0peHa

Inflammation Cutoff point Sensitivity, % Specificity, % Area under the curve
index (AuROC)

PLR >110.15 98.44 100 1.00

LMR <497 100 94.44 0.99

NLR 22.15 93.75 88.89 0.95

Note. Here and in Tables 2-6. PLR, platelet-lymphocyte ratio; LMR, lymphocyte-monocyte ratio; NLR, neutrophil-lymphocyte ratio.
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Table 2. Mortality of patients with muscle-invasive bladder cancer at the 5-year follow-up stage depending on the values of inflammation
indices and the age of patients

Ta6nuua 2. CMepTHOCTb 60JIbHBIX MbILLEYHO-MHBA3VWBHBIM PAKOM MOYEBOr0 My3bips Ha 5-N1eTHeM 3Tane Hab/lofeHns B 3aBUCMMOCTM OT
3HaYeHWN MHAEKCOB BOCMasIeHNs 1 BO3pacTa bosIbHbIX

Factor Absolute value Mortality rate, n (%) VG pdf=1)
PLR High risk >110.15 63 63 (100) 95.7770 <0.0001
Low risk <110.15 27 4(14.8)
LMR High risk <4.97 b4 58 (96.97) 91.5825 <0.0001
Low risk >4.97 26 4(15.4)
NLR High risk >2.15 60 55 (93.75) 68.2919 <0.0001
Low risk <2.15 40 6 (15)
Age <60 years 56 31 (55.56) 4.7852 0.0287
>60 years 46 33(71.88)

Table 3. Inflammatory indices NLR, PLR, LMR in patients with muscle-invasive bladder cancer depending on age
Tabnuua 3. 3HaueHus BocnanutenbHbix UHAEKCOB NLR, PLR, LMR 6051bHbIX MbILLEYHO-MHBA3MBHLIM PaKOM MOYEBOTO My3bIps B 3aBUCH-

MOCTUM OT BO3pacTa

Index NLR PLR LMR
up to 60 years up to 60 years and up to 60 years
60 years and more 60 years more 60 years and more
Quantity, n 54 46 54 46 54 Lo
Average 2.30 2.78 122.86 147.60 4.68 413
Standard deviation 0.48 0.47 24.67 30.32 0.76 0.75
Maximum 3.30 3.48 180.22 180.22 5.72 5.70
Upper quartile 2.57 3.14 139.38 173.86 5.43 4.73
Median 2.14 2.89 119.51 159.28 4.55 3.79
Lower quartile 1.91 2.53 99.67 106.94 4.03 3.54
Minimum 1.67 1.79 98.21 99.75 3.35 3.30
p <0.0001 <0.0001 0.0002
mortality. For all considered indices (NLR, PLR, and LMR) 100 frgg- 2 #rezomo eserana e ors e eroma e 029
in the T2 category, 56.25% of patients corresponded to the . Rcall
degree of low risk. A tendency toward an increase in the gol° ; D A
number of high-risk patients with an increase in T category - -
was revealed. Thus, in the NLR group, categories T3 and - 40 ."I I;'
T4 were established in 68.75% and 73.68% of high-risk pa- = : e
tients, respectively. In the PLR group, categories T3 and 5 40 ’ i
T4 were noted in 75% and 63.16% of high-risk patients, @ '
respectively. However, in the LMR group with the T4 cat- R
egory, low-risk patients were more common (68.42%). 20 g
Significant differences between low- and high-risk groups [
for different T categories were revealed only in the PLR 0 ! 20 0 00 20 100
group (p = 0.0479). o 1-Specificity, %
The results of the study of the relationship betweenthe Platelet-lymphocyte ratio PLR > 110.15

values of the inflammatory indices NLR, PLR, and LMR and
the presence of metastatic lesions of regional lymph nodes
are presented in Table 6.

Table 6 shows that high-risk PLR and NLR indices were
significantly noted in patients with metastatic lesions of re-
gional lymph nodes and that the level of the LMR index did
not depend on its condition.

00l https://dai.org/10.17816/uroved83815

o o o elymphocyte-monocyte ratio LMR < 4.97

——————— Neutrophil-lymphocyte ratio NLR > 2.15

------- Age, years > 60
Fig. 1. ROC curve for overall survival of patients with muscle-
invasive bladder cancer
Puc. 1. ROC-KpuBas ans obLLel BbIKMBAEMOCTU BOMBHBIX MblLLIEY-
HO-MHBa3MBHbLIM PaKOM MOYEBOT0 My3bIpst
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Table 4. Relationship between the values of inflammatory indices NLR, PLR, LMR and the age of patients with muscle-invasive bladder cancer

Ta6nuua 4. 3aBUCMMOCTb MeX/LY 3Ha4eHUAMU BocnanuTesnbHbix MHAeKcoB NLR, PLR, LMR 1 Bo3pacToM 60/bHbIX MblLLIEYHO-UHBA3UBHLIM
PaKoOM MoYeBOro Ny3bipst

Indices Age, years p
up to 60 60 and more

PLR, n (%):

Low risk (<110.15) 35 (64.81) 13(28.26) <0.0001
High risk (>110.15) 19 (35.19) 33 (71.74)

NLR, n (%):

Low risk (<2.15) 29 (53.7) 10 (21.74) <0.0001
High risk (>2.15) 25 (46.3) 36 (78.26)

LMR, n (%):

Low (>4.97) 38 (70.3) 17 (36.96) 0.0002
High (<4.97) 16 (29.63) 29 (63.04)

Table 5. The relationship between the values of the inflammatory indices NLR, PLR, LMR and the degree of tumor invasion of the bladder

wall (category T)

Tabnuua 5. 3aBUCUMOCTb MeXaY 3HauYeHUaMK BocnanuTenbHbIx MHAeKcoB NLR, PLR, LMR 1 cTeneHbto onyxoneBoro NpopacTaHusi CTEHKM

M0Y4eBOro nysblps (kateropus T)

Group | T2, n=bh | T3,n=16 | T4, n=19 | p(df=2)

NLR:

Low risk, n (%) 36 (56.25) 5 (31.25) 5 (26.32) 0.3177
High risk, n (%) 28 (43.75) 11 (68.75) 14 (73.68)

PLR:

Low risk, n (%) 36 (56.25) 4 (25.00) 7 (36.84) 0.0479
High risk, n (%) 28 (43.75) 12 (75.00) 12 (63.16)

LMR:

Low risk, n (%) 36 (56.25) 5 (31.25) 13 (68.42) 0.0800
High risk, n (%) 28 (43.75) 11 (68.75) 6 (31.58)

Table 7 presents the relationship between the values
of the inflammatory indices NLR, PLR, and LMR and the
degree of differentiation of the bladder tumor.

Analysis of Table 7 reveals that the low-risk PLR in-
dex in patients with a high-differentiated tumor (G1) was
registered significantly more often than the high-risk index
(p = 0.0384). The same tendency was noted for the NLR and
LMR indices; however, no significant differences were re-
vealed. When comparing the indices of the PLR index, based
on the degree of tumor differentiation, significant differ-
ences were noted between categories G1 and G3 (p = 0.01).
Analysis of NLR and LMR indices depending on the degree
of tumor malignancy showed the same tendency as the PLR
index; however, the differences are not significant.

Thus, it can be concluded that patients had a uniform dis-
tribution regarding inflammatory indices and the degree of tu-
mor differentiation. Thus, patients with high-risk inflammatory
markers NLR, PLR, and LMR more often had moderately and
low-differentiated tumors. However, a significant difference
was noted only when analyzing the PLR index (p = 0.0384).

The main criterion for the outcome of treatment of pa-
tients with BC is survival rate. In our study, overall survival
was assessed using the Kaplan—Meier method.

00l https://dai.org/10.17816/uroved83815

An analysis of the cumulative survival rate of patients
showed a significant difference (p > 0.0001) in mortality
rate in high- and low-risk patients regarding the level of
inflammatory markers NLR, PLR, and LMR (Fig. 2). Thus,
the 5-year overall survival rate was significantly lower
(<0.0001) in high-risk groups for all inflammatory indices
and amounted to 52%, 57%, and 45% for high-risk PLR,
NLR, and LMR, respectively.

DISCUSSION

To date, only a few studies have analyzed the prognos-
tic value of several inflammatory indices simultaneously,
namely, LMR, PLR, and NLR in patients with BC. In the stud-
ies by Ma et al. [24] and Neal et al. [25], it was demonstrat-
ed that a high level of the NLR index before surgery was an
independent prognostic factor in all patients with localized
kidney cancer and colorectal cancer with liver metastases.

The results of our study confirmed the data obtained
by D’'Andrea et al. [26]. These authors conducted a major
multicenter study and obtained results that allowed them
to indicate LMR and NLR as independent prognostic fac-
tors for the survival of MIBC patients. Zhang et al. [27]
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Table 6. Relationship between the values of the inflammatory indices NLR, PLR, LMR and the presence of lesions of regional lymph nodes
(category N)

Tabnuua 6. 3aBUCUMOCTL MeXAY 3Ha4eHUsAIMM BocnanuTesbHbIX MHAeKcoB NLR, PLR, LMR 1 HanuumneM nopaeHuii pervoHapHbIx inMda-
TUYecKux y3nos (Kateropusi N)

Group | NO, n =76 N+, n = 24 p

PLR, n (%):

Low risk (<110.15) 42 (55.26) 6 (25.00) 0.0097
High risk (>110.15) 34 (44.74) 18 (75.00)

NLR, n (%):

Low risk (<2.15) 36 (47.37) 3(12.50) 0.0023
High risk (>2.15) 40 (52.63) 21 (87.50)

LMR, n (%):

Low risk (>4.97) 4t (57.89) 11 (45.83) 0.3005
High risk (<4.97) 32 (462.10) 13 (54.17)

Table 7. Relationship between the values of the inflammatory indices NLR, PLR, LMR and the degree of differentiation of the bladder tumor
(category G)

Tabnuua 7. 3aBuUCMMOCTb Mexay 3HauyeHuaMK BocmanuTenbHbix MHAekcoB NLR, PLR, LMR u cTeneHblo anddepeHUMpoBKM onyxom
MOYeBOro nysbips (kateropus G)

Index | Gl,n=22 | G2,n=62 | 63,n=15 | p
PLR, n (%):
Low risk (<110.15) 15 (68.18) 28 (45.16) 4 (26.67) 0.0384
High risk (>110.15) 7(31.82) 34 (54.84) 11(73.33)
NLR, n (%):
Low risk (<2.15) 13 (59.09) 22 (35.48) 4 (26.67) 0.1698
High risk (>2.15) 9 (40.91) 40 (64.52) 11(73.33)
LMR, n (%):
Low risk (>4.97) 14 (63.64) 35 (56.45) 5(33.33) 0.0825
High risk (<.97) 8 (36.36) 27 (43.55) 10 (66.67)
w 1.0 , b c
Y mﬂ |
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Years of life, years T High sk

Fig. 2. Cumulative overall survival of patients with muscle-invasive bladder cancer at different values of inflammatory indices:
a - overall survival of patients with high and low risk NLR (<0.0001); b — overall survival of patients with high and low risk PLR (<0.0001);
¢ — overall survival of patients with high and low risk LMR (<0.0001)

Puc. 2. KymynatueHas o6Luas BbIXXVUBaEMOCTb B0/bHBIX MbILLEYHO-UHBA3WBHBEIM PaKOM MOYEBOTO My3bIpA NP PasfnyHbIX 3HAYEHNSX BOC-
ManuTeNbHbIX MHAEKCOB: 0 — 00LLas BbhKMBaeEMOCTb naumeHToB ¢ NLR Bbicokoro v Huskoro pucka (<0,0001); b — obLuas BbhxvBaeMoCTb
nauveHTos ¢ PLR Bbicokoro v Huskoro pucka (<0,0001); ¢ — obuas BbbxvBaeMocTb naumeHToB ¢ LMR Bbicokoro 1 Hu3Koro pucka (<0,0001)

revealed that low LMR was a more reliable predictor of and tumor necrosis differed significantly between the
overall survival than high PLR and NLR. Bhindi et al. [28], groups of the parameters analyzed, indicating that bio-
in turn, showed that PLR is an independent factor deter-  markers reflected adequately the non-differentiation and
mining overall survival rate. The degree of malignancy aggressiveness of tumor cells.
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The search for independent prognostic markers led
to the consideration of immunological parameters. In the
present study, we used the three inflammation indices most
commonly available in everyday practice: NLR, PLR, and
LMR. To determine their prognostic significance, the results
of these markers were analyzed in all 100 patients included
in the study. All patients were distributed into groups de-
pending on the effect of inflammatory markers on overall
survival, namely, PLR, NLR, and LMR of high and low risk.
The optimal threshold value for inflammatory markers in
this study were PLR > 110.15; LMR < 4.97; and NLR > 2.15.
Patients <60 years of age had low-risk NLR, PLR, and LMR
indices significantly more often. Regional metastases (N)
were more common in patients with high-risk PLR, NLR,
and LMR. Low-risk PLR and LMR were registered more
often in patients with T2 tumor, whereas high-risk PLR and
NLR were noted more often in patients with T3—4 tumor.
The moderately differentiated tumors (G2) were most com-
mon (62 patients; 62%). Patients with category G3 had high-
risk inflammatory indices more often, and 5-year overall
survival rate was significantly lower for all high-risk in-
flammatory indices.
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