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ABSTRACT

Purpose of the study. Was to identify additional prognostic factors in patients with renal cell cancer metastases to the liver
influencing survival rates.

Patients and methods. In patients with renal cell cancer (RCC) metastases to the liver, a search for new prognostic factors
affecting survival rates is needed. The retrospective analysis of data of 141 patients with liver metastases of RCC treated at the
Moscow City Oncological Hospital No. 62 in Moscow and the City Clinical Oncological Dispensary (St. Petersburg) from 2006
to 2022 was carried out. Men prevailed (66.7 %), age 60-74 years in 51.1 %, low-differentiated tumors (56,0 %) and multiple
metastases (83.7 %) were detected more often. The study investigated clinical and morphological prognostic factors influen-
cing survival rates in patients with liver metastases of RCC. Statistical analysis was performed using Statistica 10.0 software
packages (StatSoft, USA) by constructing Kaplan-Meier curves and survival tables, building a mathematical model of survival.
Results. The 3- and 5-year OS in patients with liver metastases of RCC (n = 141) was 42.4 % and 23.7 %, respectively, with
a median OS of 22 months.

In a single-factor analysis in patients with renal cancer metastases to the liver, it was found that ECOG status (p < 0.001), his-
tological subtype (p = 0.01) had a negative impact on survival rates, Fuhrman tumor differentiation (p < 0.001), type (p < 0.001)
and number of metastases (p = 0.024), metastases to lymph nodes (p = 0.006), IMDC prognosis (p < 0.001), nephrectomy
(p < 0.001) and metastasectomy (p = 0.0006).

In multivariate analysis, ECOG status [HR = 10.09 (95 % CI = 1.31-77], histological subtype [HR = 3,45 (95 % Cl = 1.77-6.71], lymph
node metastasis [HR = 1.93 (95 % CI = 1.21-3.07], hemoglobin level [HR = 2.44 (95 % Cl=1.39-4.29], and undergoing nephrec-
tomy [HR =2.10 (95 % CI = 1.16—3.79] were additional predictors affecting OS rates in patients with liver metastases of RCC.
Conclusion. In our study, ECOG status, histological subtype, lymph node metastasis, hemoglobin level and nephrectomy were
additional independent prognostic factors affecting AE rates in patients with RCC liver metastases. Further studies are needed
to identify additional prognostic factors in patients with RCC liver metastases to improve the efficacy of personalized treatment.
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3.1.6. OHKonorus, nyyeBas Tepanus

OPUr'NHAJIbHASl CTATbA

AHanus AONOJIHUTEJIbHBIX d)aKT(]pUB npordosay bonbHbIX ¢ METacTa3aMm paKa No4yku B NeYeHb
A. B. CemeHoB™ *2, P. B. OpnoBa' % B. U. LLupokopap®, C. B. KocTpuukuii®
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2CN6ry3 «fopopckoit KNUHUYECKMI OHKONOrMYeckuii Aucnancep», r. CaHkT-Metep6ypr, Poccuiickas Gepepauus

$TbY3 «MockoBcKas ropogckas oHkonornyeckas 60nbHuLa N° 62 [lenaprameHTa 3apaBooxpaHeHus ropoga MockBbi», . MockBa,
Poccuiickas ®egepauus

B4 sema.69@mail.ru

PE3IOME

Lienb nccnepoBaHus. BbisiBUTb fONONHUTENbHbIE NPOrHOCTUYECKMEe GaKTopbl Y 60MbHbIX C MeTacTazamu paka noyku
B MeyeHb, BANUSIIOLLME Ha NOKa3aTeny BbDKMBAEMOCTHU.

MauueHTbl U MeToAbI. Y NaLMEHTOB C MeTacTazaMu B NeYeHb NOYEYHOKIIETOUHOro paka (MKP) Heo6X04MM NOUCK HOBbIX
NPOrHOCTUYECKUX (haKTOPOB, BAUSIIOLLMX HA NOoKa3aTenu BbiXXMBaeMocTu. [poBefeH peTPOCNeKTUBHbIN aHanu3 faHHbIX
141 naumeHTa c MeTacTtaszamu B neyeHb [NKP, nonyyaBwmnx nevyeHne B N'6Y3 «MockoBcKasi ropofckasa OHKOornyeckas
6onbHUUa N2 62 [lenapTaMeHTa 3paBooxpaHeHns ropoga MockBbi», I. MockBbl U CM6IY3 «FopoacKoi KIMHUYeCcKui
OHKOJIOFMYECKMIt ancnaHcep, r. CaHkT-MeTep6ypr ¢ 2006 no 2022 rr., U3 KOTopbIX Npeo6nafanu My>xuuHbl (66,7 %), BO3-
pact 60-74 ropa, y 51,1 %, YaLye BbisiBAeHbl HU3koauddepeHUnpoBaHHble onyxonu (56,0 %) U HanMuMe MHOXXECTBEHHbIX
MeTacTasoB (83,7 %). B uccnenoBaHum n3yyeHbl KIMHUKO-Mopdosiornyeckue hakTopbl NPOrHO3a, BAUAOLLME Ha NOKasa-
TENN BbDKMBAEMOCTH y 60/IbHbIX C MeTacTazamMu B neyeHb MNKP. CTaTucTuyeckunin aHanmMs NnpoBOANIICSA C UCMONb30BaHNEM
nakeToB NporpaMMHoro o6ecrnedeHus Statistica 10.0 (StatSoft, CLLUA) nocpefcTBOM NoCcTpoeHUs KpuBbIX KannaHa-Meitepa
1 Tabnuu AOXNUTUS, MOCTPOEHME MaTeEMaATUUYECKOW MOAENN AOXUTUS.

Pe3ynbrartbl. 3- 1 5-neTHsIs 06Liast BbbknBaeMocTb (OB) y 60/bHbIX ¢ MeTacTazamu B neveHb MKP (n = 141) coctaBuna 42,4
n 23,7 % COOTBETCTBEHHO, Npy 3TOoM MegmnaHa OB cocTaBuna 22 mecsua.

B ogHOodakTOpHOM aHanuse y 60/bHbIX C MeTacTasaMu paka Nnoyku B MeYeHU BbISIBAEHO, YTO OTpULATENBHOE BIIMSIHUE Ha
rokasaTesi BbIXXMBAeMOCTM oKasblBanu ctaTyc no ECOG (p < 0,001), ructonoruyeckuit nogtvn (p = 0,01), cteneHb anddepeH-
umpoBku onyxonu no Fuhrman (p < 0,001), Tun (p < 0,001) 1 KonuyecTBO MeTacTasoe (p = 0,024), MeTacTasbl B IMMdaTyeckme
yanbl (p = 0,006), nporHos no IMDC (p < 0,001), npoBefeHue HedpakToMuu (p < 0,001) n MeTacTazakTomMum (p = 0,0006).
Mpw MHorodakTopHoM aHanuse ECOG cratyc [HR = 10,09 (95 % W = 1,31-77], ructonornyeckui nogrun [HR = 3,45 (95 %
[OW =1,77-6,71], meTacTasbl B niuMdaTudeckme yanbl [HR = 1,93 (95 % AN = 1,21-3,07], ypoBeHb remorno6uHa [HR = 2,44
(95 % OV = 1,39-4,29], a Takxe npoBeaeHune HedpakTomun [HR = 2,10 (95 % AN = 1,16—3,79] 6binu AONONHUTENBbHBIMU
npeavKTOpamMu BAUSOWMMHK Ha nokasatenu OB y nauneHToB ¢ MeTacTazamu B neveHb [MKP.

3aknouenue. B Hawem uccnegosanun ECOG cTaTyc, TMCTONOMMYECKUIA MOATUM, MeTacTasbl B IMMbaTUYeCcKue y3nbl, ypoBEHb
remMorno6uHa u npoBeaeHne HepaKTOMUK GbINU AONOSHUTENBHBIMU HE3ABUCUMbIMU NMPOrHOCTUYECKUMU haKkTopamy,
BAVAIOWMMU Ha nokasaTtenn OB y nauuneHToB ¢ MeTacTaszamm B neyeHb MKP.

KnioueBble cnoBa: NO4Ye4YHOKIETOYHbIN pPakK, MeTacTasbl B NeYeHb, o6u.|,aﬂ BbDXMBaAEMOCTb, MPOrHOCTUYECKNE d)aKTOpr
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MeTacTasamu paka nouku B neyeHb. 0xHo-Poccuiickuii oHkonoruueckuii xypHan. 2025; 6(1): 41-49. https://doi.org/10.37748/2686-9039-2025-6-1-5,
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INTRODUCTION

Renal cell carcinoma of the kidney (RCC) accounts
for about 2 % of the total number of diagnosed and
deceased cancers worldwide [1]. The 5-year survival
in patients with metastatic RCC (mRCC) is 12 % [2, 3],
and 25-30 % of patients with RCC have metastatic
disease at initial diagnosis [4, 5]. The liver is one of
the common locations for metastasis and affects
20 % of patients with mRCC [6]. Unfortunately, the de-
velopment of liver metastases is considered a poor
prognostic factor and is often associated with low sur-

vival rates [7, 8]. The median progression-free survival
in patients with RCC was significantly shorter in the
presence of liver metastases, and the median overall
survival in patients was less than 12 months [9-10].
For a long time, the selection of patients with mRCC
was based on the IMDC prediction model, which is now
insufficient in the era of immuno-oncological drugs. In
our study, we analyzed additional prognostic factors
in patients with kidney cancer metastases to the liver.
The purpose of the study was to identify addition-
al prognostic factors in patients with kidney cancer
metastases to the liver that affect survival rates.

Table 1. Patients’ characteristics (n = 141)

Characteristic

Number of patients (n (%))

Sex:

male 94 (66.7)
female 47 (33.3)
Age, years:

18-44 9 (6.4)
45-59 54 (38.3)
60-74 72 (51.1)
=75 6(4.3)
Histological type:

clear-cell carcinoma 118 (83.7)
non-clear-carcinoma 23(16.3)
Differentiation grade:

G1 19 (13.5)
G2 43 (30.5)
G3 79 (56.0)
ECOG status:

0 5(3.5)
1 43 (30.5)
2 46 (32.6)
3 47 (33.3)
Number of metastases:

solitary 5(3.5)
single 18 (12.8)
multiple 118 (83.7)
IMDC prognosis:

favorable 26 (18.4)
intermediate 40 (28.4)
poor 75(53.2)
Metastasis type:

metachronous 66 (46.8)
synchronous 75(53.2)
Prior nephrectomy:

yes 117 (83.0)
no 24 (17.0)
Normal hemoglobin 70 (49.6)
Anemia 71 (50.4)

43



South Russian Journal of Cancer 2025. Vol. 6, No. 1. P. 41-49

Semenov D. V.=, Orlova R. V., Shirokorad V. I., Kostritsky S. V. Analysis of additional prognostic factors in patients with renal cancer metastases to the liver

» 1,00
L
=
€ 0,75 |
<
a
g o050
Z
3
(]
0,25
0
1
0 50 100 150
Time
3-year 0S:42.4 % 5-year OS: 23.7 %
© Number at risk
©
£ Al 4 22 5 0
0 50 100 150
Time

Fig. 1. OS rate of patients with liver metastases of RCC (n = 141)
Note: Median of the OS was 22 months
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PATIENTS AND METHODS

A retrospective analysis of the data of 141 pa-
tients with liver metastases of RCC treated at the
Moscow City Oncological Hospital No. 62 in Mos-
cow and the City Clinical Oncological Dispensary
(St. Petersburg) from 2006 to 2022 was carried
out. Males (66.7 %) predominated, the age of
60— 74 years in 51.1 %, low-grade tumors were
more often detected (56.0 %) and the presence of
multiple metastases (83.7 %). The study examined
the clinical and morphological prognostic factors
affecting survival rates in patients with liver me-
tastases of RCC.

Statistical analysis

Statistical analysis was carried out using Statis-
tica 10.0 software packages (StatSoft, USA) by con-
structing Kaplan-Meyer curves and survival tables,
and constructing a mathematical survival model.
All patients received systemic antitumor therapy.
Detailed characteristics of the patients are given in
Table 1.
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Fig. 2. Overall survival (0S) in patients with RCC liver metastases depending on ECOG status (a) and Fuhrman tumor differentiation (b)

(n=141)

Note: the median OS for ECOG 0.1.2 and 3 was 98.6, 45, 22 and 7.9 months, and for G1, G2 and G3 it was 74.8, 31.9 and 13 months,

respectively
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Table 1 shows that low-grade tumors (56 %), mul-
tiple metastases (83.7 %), and an unfavorable IMDC
prognosis (53.2 %) were the most common.

Patient data was consolidated in the form of
spreadsheets and analyzed using the Statistica 12
for Windows program. Life expectancy was calcu-
lated from the date of diagnosis to the date of last
observation or death. Survival was assessed using
the Kaplan-Mayer method, survival differences were
determined using the log-rank test; Cox regression
analysis was used to exclude factors that do not
have independent prognostic significance. A single-
factor analysis was used to determine whether there
were statistically significant differences between
two or more groups in one independent variable.
A multifactorial analysis was used to determine the
effect of several factors on the dependent variable.
The analysis of OS indicators in patients with nmPCR
was carried out depending on clinical and morpho-
logical parameters. The analysis of the risk ratio of
an event at a certain point in time t in one group
compared with another group (Hazard Ratio (HR))
was performed.

Histology: ® CCC " nonCCC
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STUDY RESULTS

The clinical and morphological characteristics
of the patients are presented in Table 1. The study
was dominated by 90 men (66.7 %). 75 (53.2 %)
patients had an unfavorable prognosis according
to IMDC, while 79 (56 %) were diagnosed with low-
grade tumors. Multiple metastases were detected in
118 (83.7 %) patients. These data indicate that the
group of patients with nmPCR has a pronounced
metastatic load.

In a one-factor analysis in patients with kidney
cancer metastases in the liver, it was revealed
that ECOG status (p < 0.001), histological subtype
(p =0.01), degree of tumor differentiation according
to Fuhrman (p < 0.001), type (p < 0.001) and number
of metastases (p = 0.024), lymph node metastases
(p = 0.006), IMDC prognosis (p < 0.001), nephrec-
tomy (p < 0.001) and metastasectomy (p = 0.0006)
(Table 1, Fig. 2-6).

In multivariate ECOG analysis, the status [HR =
10.09 (95 % CI = 1.31-77], histological subtype
[HR =3.45(95 % Cl = 1.77-6.71], lymph node metas-
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Fig. 3. Overall survival (0S) in patients with RCC liver metastases as a function of histologic subtype dependency (a) and time of

metastasis occurrence (b) (n = 141)

Note: the median OS for clear-cell and non-clear-cell RCC was 26.3 and 12 months, respectively, and for synchronous and metachronous

metastases, 13.2 and 31.4 months, respectively
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Fig. 4. Overall survival (OS) in patients with liver metastases of RCC depending on the number of metastases (a) and with and without
lymph node metastases (b) (n = 141)
Note: the median OS in patients with solitary, single, and multiple metastases was 116.6, 41.8, and 15.5 months, respectively, and
in the absence and presence of lymph node metastases, 30.9 and 13.4 months, respectively
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tases [HR = 1.93 (95 % Cl = 1.21-3.07], hemoglobin
level [HR = 2.44 (95 % Cl = 1.39-4.29], as well as
nephrectomy [HR =2.10 (95 % Cl = 1.16—3.79] were
additional factors that had an independent negative
effect on OS in patients with liver metastases of RCC
(Table 2).

DISCUSSION

RCC is a highly vascularized tumor and is prone
to the appearance of distant metastases [11]. About
30 % of new cases are metastatic at the time of di-
agnosis [12]. The liver is one of the most common
locations of RCC metastases, including 23.6 % of
newly diagnosed cases of metastatic RCC and is
associated with poor overall survival rates [13]. De-
spite the fact that treatment strategies for mRCC
have improved significantly over the past decade,

Fig. 5: Overall survival (OS) in patients with RCC liver metastases
according to IMDC prognosis (n = 141)

Note: the median OS for favorable, intermediate, and poor IMDC
prognosis was 57.1, 39.8, and 12 months, respectively
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there is still no consensus on the optimal clinical
strategy for the treatment of liver metastases of
RCC [14-16]. A prognostic model for liver metas-
tases of RCC would be very useful for personalized
treatment [17].

In our work, we have shown that the IMDC mod-
el, which was developed to analyze the forecast of
mRCC [18, 19] is insufficient. In our study, ECOG sta-
tus, histological subtype, lymph node metastases,
hemoglobin levels, and nephrectomy were important
prognostic factors in RCC liver metastases. Most of
these predictors are not taken into account in mod-
ern forecasting models. It is interesting to note that
the IMDC prognosis, type and number of metastases
were not prognostic predictors in patients with RCC
with liver metastases.
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Metastasectomy (+)

u Log-rank p =0.00062

This study also has some limitations. First of all,
because of the retrospective nature. Further multi-
center studies are needed to determine the clinical,
pathomorphological and molecular prognostic factors
in patients with kidney cancer metastases to the liver.

CONCLUSIONS

In our study, ECOG status, histological subtype,
lymph node metastases, hemoglobin level, and ne-
phrectomy were additional independent prognostic
factors affecting OS in patients with liver metastases
of RCC. Further studies are needed to identify addi-
tional prognostic factors in patients with liver RCC
metastases in order to increase the effectiveness of
personalized treatment.
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Fig. 6. Overall survival (OS) in patients with RCC liver metastases when metastasectomy is performed (a) and with and without

CNE (b) (n = 141)

Note: the median OS in the absence and performance of metastasectomy was 17.5 and 65.2 months, respectively, and in the absence

and performance of CNE was 29.3 and 8.1 months, respectively
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Table 2. Predictive factors for overall survival rate for patients with liver metastases of RCC (n = 141) (single-factor and

multifactor analysis)

Factor

Number of
patients (%)

Hazard ratio (95 % confidence interval)

Univariate test

Multivariate test

ECOG status:
1

5(3.5 B -
2 43 g30‘25) 1.66 (0.49-5.61,p = 0.417) 1.16 (0.18-7.51, p = 0.880)
3 46 (32.6) 4.07 (1.1913.98, p = 0.026) 2.37(0.34-16.68, p = 0.388)

47 (33.3) 13.99 (4.0048.89,p < 0.001)  10.09 (1.31-77.63, p = 0.026)

Histological type:
clear-cell carcinoma 118 (83.7) - -
non-clear-carcinoma 23 (1 63) 2.20 (1 .36-3.58,p = 0001) 3.45 (1 T7-6.71,p< 0001)
Differentiation grade:
G1 19 (13.5) - -
G2 43 (30.5) 2.33(1.21-4.46,p = 0.011) 1.70 (0.69-4.22, p = 0.251)
G3 79 (56.0) 5.24 (2.79-9.83, p < 0.001) 1.59 (0.61-4.11, p = 0.342)
Metastasis type:
metachronous 66 (46.8) B -
synchronous 75 (53.2) 0.45(0.31-0.67, p < 0.001) 1.13 (0.66-1.96, p = 0.649)
Lymph nodes metastases:
present 85 (60.3) - -
absent 56 (39.7) 1.90 (1.31-2.77,p = 0.001) 1.93(1.21-3.07, p = 0.006)
Hemoglobin:
yes — normal 70 (49.6) - B
Nno - anemia 71 (50.4) 3.04 (2.05-4.50, p < 0.001) 2.44 (1.39-4.29, p = 0.002)
Prior nephrectomy:
yes 117 (83.0) - -
no 24 (17.0) 3.57(2.14-5.97,p < 0.001) 2.10(1.16-3.79,p = 0.014)
Metastasectomy:
yes 120 (85.1) - -
no 21 (14.9) 0.39(0.23-0.68, p = 0.001) 0.58(0.26-1.30, p = 0.186)

Note: the table only presents factors with prognostic significance
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