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Predictive value of inflammatory indices LMR,
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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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lMporHocTUyeckoe 3HauYeHUe BOCNANMUTENbHbIX
uugekcos LMR, PLR u NLR y nauueHTOB € MbllLIeYyHO-
WHBa3MBHbIM PaKOM MOYEBOro ny3bips

AW. Topenos' 2, [.A. Wypasckuit', A.A. Topenosa’ 3

! CankT-leTepByprcKuii rocyaapcTeeHHbIit yHusepeutet, CankT-Metepbypr, Poccus;
2 TopopcKas Mokposckas 6onbHuLa, CaukT-MeTepbypr, Poceus;
3 CaHKT-MeTepBypreKuit Hay4HO-MUCCIIELOBATENLCKUI MHCTUTYT (GTU3MonybMoHosorun, CaHKT-TeTepbypr, Poccus

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.

KnioueBbie cnoBa: PaK Mo4eBOro ny3bipA; BoCnaauTesibHble MapKepbl; paAuKalbHaa LUCTIKTOMUA.

Kak uutupoBatb:
lopenos A.W., ypaeckuin [1.A., Topenosa A.A. [TporHocTUYecKoe 3HayeHWe BocnanmTenbHbix MHAeKkcoB LMR, PLR 1 NLR y naumeHToB ¢ MbileYHO-
MHBA3WBHLIM PaKOM MoYeBOro My3bipst // Yponoruyeckue segomoctn. 2021. T. 11. N® 4. C. 285-294. DOI: https://doi.org/10.17816/uroved83815
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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

R DI cut off) RAE, % RS Hh#X TR (AuROC)
PLR =110.15 98.44 100 1.00
LMR <4.97 100 94.44 0.99
NLR =2.15 93.75 88.89 0.95

VE: 1% LI 2-6FPLR—II/MR - R AR 4R LMR—IbREL 00— AZ A F R4, NLR—h P 40—k 2 AR H
K. 2. IR VE B D S B AES S B Uy A A28 T2 MR T SO PR B (A 8 4

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

FSES #i B TR, 4a%HE () X p(df=1)

PLR 1o A XUSE, =110, 15 63 63(100) 95.7770 <0.0001
fH4E, <110.15 27 4(14.8)

LMR T XU, <4. 97 64 58(96.97) 91.5825 <0.0001
IS, >4.97 26 4(15.4)

NLR AR, =2.15 60 55(93.75) 68.2919 <0.0001
R, <2.15 40 6(15)

G 60% 56 31(55.56) 4.7852 0.0287

>60% 46 33(71.89)
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Fig. 1. ROC curve for overall survival of patients with muscle-
invasive bladder cancer
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Table 3. Inflammatory indices NLR, PLR, LMR in patients with muscle-invasive bladder cancer depending on age

Ei=tN NLR PLR LMR
605 —F | 60%mLLE | 60 —F | eosmbE | 605 —F | 60%ELLE

i, n 54 46 54 46 54 46
P 2.30 2.78 122.86 147.60 4.68 4.13
P22 0.48 0.47 24.67 30.32 0.76 0.75
IEINI 3.30 3.48 180.22 180.22 5.72 5.70
{15 A 2.57 3.14 139.38 173.86 5.43 4.73
EREAE 2.14 2.89 119.51 159.28 4.55 3.79
N LEE A 1.91 2.53 99.67 106.94 4.03 3.54
HME 1.67 1.79 98.21 99.75 3.35 3.30
p <0.0001 <0.0001 0.0002

R4 JNUZRIEVEBEHEEFENLR, PLR. LMRIAEFE bR 5 AR K R

Table 4. Relationship between the values of inflammatory indices NLR, PLR, LMR and the age of patients with muscle-invasive bladder cancer

E{EE1e R, % p
60%—F | 604 K%L 1

PLR, Z44%HE (%)
ICHARS XU (<110. 15) 35(64.81) 13(28.26) <0.0001
AR (0110, 15) 19(35.19) 33(71.74)

NLR, Za5%HE %)
fRHES XS (<2.15) 29(53.7) 10(21.74) <0.0001
R (2. 15) 25(46.3) 36(78.26)

LMR, 2% HE %) :
£ (>4.97) 38(70.3) 17(36.96) 0.0002
751(<4.97) 16(29.63) 29(63.04)
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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)
ZHRAY | T2, =64 | 13, =16 | T4, =19 | p(df=2)
NLR:
ARG RS, 8 5% HEL (%) - 36(56.25) 5(31.25) 5(26.32) 0.3177
T S XSG, 8% HEL (%) - 28(43.75) 11(68.75) 14(73.68)
PLR:
ARG RS, 206 %548 () - 36(56.25) 4(25.00) 7(36.84) 0.0479
e HH AR RIS, 285 E %) - 28(43.75) 12(75.00) 12(63.16)
LMR:
ARG XSG, 246 5548 (%) - 36(56.25) 5(31.25) 13(68.42) 0.0800
et RS, 285 E %) - 28(43.75) 11(68.75) 6(31.58)

FR.6. JAEFEFANLR, PLR, LMR{E- 5 X3tk B2 458 TR R R (N2R)

Table 6. Relationship between the values of the inflammatory indices NLR, PLR, LMR and the presence of lesions of regional lymph nodes

(category N)
GAY | NO, =76 | N+, =24 | P
PLR, 44 %HiE %)
RS UK (<110.15) 42(55.26) 6(25.00) 0.0097
e AR XU (0110.15) 34(44.74) 18(75.00)
NLR, Z65%58 %) :
RHES XU (<2.15) 36(47.37) 3(12.50) 0.0023
AR 02.15) 40(52.63) 21(87.50)
LMR, Z%HE %) :
R XU (04.97) 44(57.89) 11(45.83) 0.3005
fE R AU (<4.97) 32(42.10) 13(54.17)

R.TJAEFRAANLR. PLR. LR 5 B EAR LR FE IR R (G2
Table 7. Relationship between the values of the inflammatory indices NLR, PLR, LMR and the degree of differentiation of the bladder tumor

(category G)
e | Gl, =22 | G2, =62 | 63, =15 | D
PLR, Z65%HE (%) :
B XU (<110. 15) 15(68.18) 28(45.16) 4(26.67) 0.0384
R A AU (0110, 15) 7(31.82) 34(54.84) 11(73.33)
NLR, 558 (%) :
AR AU (<2.15) 13(59.09) 22(35.48) 4(26.67) 0.1698
A AU (02.15) 9(40.91) 40(64.52) 11(73.33)
LMR, #5HE %):
fIRHEE XS 04.97) 14(63.64) 35(56.45) 5(33.33) 0.0825
e HH A XU (<4.97) 8(36.36) 27(43.55) 10(66.67)
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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)
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