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Abstract

Purpose. This study aimed to evaluate the association between genetic alterations in
the PI3K/AKT/mTOR (PAM) signaling pathway and overall survival (OS) in patients with
cervical cancer.

Materials and methods. A total of 116 HPV-negative female patients diagnosed with
cervical cancer at the National Oncology Center (2017-2020) were included in this
retrospective cohort study. DNA was extracted from FFPE tumor samples using Qiagen
kits. Mutational analyses of PIK3CA, AKT1, PTEN, and mTOR genes were performed using
real-time PCR (EntroGen) and RT-gPCR. Survival analyses were conducted using the
Kaplan-Meier method and log-rank test.

Results. Patients without genetic alterations (wild-type) showed a median OS of
49.6 months, while those harboring at least one mutation had a markedly reduced
median OS of 8.8 months (p<0.001). A stepwise decline in survival was observed with
an increasing number of genetic alterations, and cases with =2 mutations exhibited
extremely poor prognosis.

Conclusion. The number of genetic alterations within the PI3K/AKT/mTOR signaling
pathway serves as an independent prognostic factor in cervical cancer. Higher molecular
alteration burden correlates with more aggressive disease progression and reduced
survival. These findings highlight the clinical value of incorporating molecular profiling
into personalized treatment strategies for cervical cancer patients.

Keywords: cervical cancer, PI3K/AKT/mTOR, genetic alteration, prognostic biomarker,
survival
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Pesiome

Llenb. HacTosee nccnegosaHme 6bin0 HanpaBneHO Ha OLEHKY CBA3M MeXAY reHeTnye-
CKUMU U3MeHeHUAMYU B curHanbHom nyTn PISK/AKT/mTOR (PAM) 1 o6Leit BbXXK1BaeMo-
cTb10 (OB) y naUMeHTOK C pakoM LIEeNKN MaTKU.

Matepuanbi u meToAbl. B peTpocnekTBHOE KOrOpTHOE UCCIefoBaHMe OblIN BKITIOUYEHDI
116 NaumeHTOK C oTpuLaTesnbHbIM cTaTycom BIMY, y KOTOpbIX AUArHOCTUPOBaH pakK LenKn
MaTKu B HaunoHanbHOM oHKosornyeckom ueHtpe (2017-2020 rr.). AHK nsenekanu us o6-
pa3LoB OMyxoneBol TKaHW, PUKCMPOBAHHBIX B GOPManuHe 1 3aKnioUeHHbIX B napaduH
(FFPE), c ncnonb3osaHuem Habopos Qiagen. MyTaunoHHbI aHanus reHoB PIK3CA, AKT1,
PTEN 1 mTOR npoBogunu metogom nosmmepasHon LieNHOW peakunn B peasibHOM Bpe-
MeHn (EntroGen) n konnyecteeHHol MUP B peanbHom Bpemenu (RT-qPCR). AHanu3 Bbl-
YKMBAEMOCTM BbINOSHANN C UCMONb30BaHUeM MeTofa KannaHa — Meliepa 1 norpaHrosoro
TecTa (log-rank test).

Pesynbratbl. Y nauneHTok 6e3 reHeTnyeckux U3MeHeHui (GUK1UIA TUn) MegmaHa obLen
BbIXXVMIBaeMOCTU cOoCTaBuna 49,6 mecsLa, Torga Kak y nalueHToK, UMeBLLMX XOTA Obl 0fHY
MyTauuto, meauaHa OB 6blia 3HaUMTENIbHO CHUPXKEHa 1 cocTaBuna 8,8 mecsaua (p<0,001).
Habntoganocb cTyneHYaToe CHUXKEHWE BbIXKMBAaEMOCTU MO Mepe YBENIMYEHUS KONIMYeCcTBa
reHeTUYeCKUX N3MEHEHUI, a Cydyau € =2 MyTaLMAMM XapaKTepU30Banncb KpaliHe Hebna-
ronpPUATHBIM NPOrHO30M.

3aknioueHune. KonnyectBo reHeTMYeCKUX M3MEHEHWI B curHasbHoMm nyTtu PI3K/AKT/
MTOR ABNAETCA HE3aBMCUMbIM MPOrHOCTUYECKUM GAKTOPOM Mpu pake LWeNKN MaTKku. bo-
nee BbICOKas Harpyska MOJIEKYNIAPHbIX M3MEHEHU KOPPenmpyeT ¢ 6osiee arpeCcCUBHbBIM
TeueHvieM 3a6051eBaHNA U CHUPKEHMEM BbIXKMBAEMOCTU. [oflyyeHHble JaHHbIe NoAYepPKM-
BAOT KINHNYECKYIO 3HAUMMOCTb BKJIIOUEHUSA MONEKYNIAPHOro NpoduaMpoBaHua B CTpa-
Ternm NepCcoHann3npPOBaHHOIo NeYeHns NaLMeHTOK C PaKOM LLUENKN MATKMU.

KnioueBble cnoBa: pak wenkn matku, PI3K/AKT/mTOR, reHeTnyeckme nameHeHusa, Npo-
FHOCTUYECKUIA BoMapKep, BbPKMBAEMOCTb

B INTRODUCTION

Cervical cancer (CC) remains one of the most common malignant tumors among
women and continues to constitute a significant public health burden, particularly
in low- and middle-income countries due to its high incidence and mortality rates.
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The pathogenesis of the disease is a multistep process characterized not only by persistent
high-risk HPV infection but also by the involvement of genetic and epigenetic alterations
occurring across multiple signaling pathways. One such pathway, the PI3K/AKT/mTOR
(PAM) pathway, is considered one of the most frequently activated signaling networks in
human cancers and plays a key regulatory role in cell growth, differentiation, metabolism,
and apoptosis [1].

Recent molecular studies have demonstrated that mutations in PIK3CA, AKT1, and
PTEN-genes encoding components of the PAM pathway - along with alterations in
their expression levels are strongly associated with tumor initiation, progression, and
therapeutic resistance in both HPV-positive and HPV-negative cervical carcinomas [2,
3]. Notably, the frequent co-occurrence of PIK3CA hotspot mutations and PTEN loss
leads to persistent pathway activation and contributes to a more aggressive tumor
phenotype [1, 31.

Clinical investigations have shown that PIK3CA mutation status is associated with
poorer overall survival (OS) in many patients and may significantly increase mortality
risk in stage IB-Il CC patients undergoing radical chemoradiotherapy [4]. These findings
have been partially confirmed in larger cohorts and meta-analyses, which report that
both overall and disease-free survival, are frequently reduced in individuals harboring
PIK3CA mutations [5]. More recent studies emphasize that evaluating PIK3CA mutational
status together with copy number variation (CNV) may provide additional prognostic
information regarding post-chemoradiotherapy outcomes [6].

Moreover, studies conducted in the Azerbaijani population have indicated that genetic
alterations in key PAM pathway genes (PIK3CA, AKT1, mTOR, PTEN) may influence tumor
biological behavior and survival outcomes, particularly among HPV-negative CC patients
[7]. These results highlight that treatment strategy and multimodal approaches may be
critical forimproving overall survival in patients exhibiting active and stable PAM pathway
signaling [7].

Collectively, current evidence suggests that the number and type of genetic alterations
within the PAM signaling pathway may serve as prognostic and potentially predictive
biomarkers in cervical cancer management [1, 3, 4, 6]. The present study aims to evaluate
the association between PAM-related genetic alterations and overall survival in cervical
cancer patients, providing substantial theoretical and practical significance for identifying
high-risk groups and planning personalized therapeutic strategies [5, 7].

B MATERIALS AND METHODS

This study was a retrospective cohort investigation based on clinical and molecular-
genetic analyses and was conducted at the Departments of Oncogynecology and
Molecular Oncology Laboratory (MOL) of the National Oncology Center (NOC) of the
Ministry of Health of the Republic of Azerbaijan during the years 2017-2020. The study
was approved by the Ethics Committee of the National Oncology Center (Protocol
No. D/8-1074). The participants were women who presented to the NOC Department
for the Diagnosis and Treatment of Precancerous Diseases and were diagnosed with
cervical cancer. Molecular-genetic analyses were performed at the Molecular Oncology
Laboratory within the NOC. A total of 116 HPV-negative patients were included in the
study.

«EBPa3snCKMN OHKONOTNYECKNIA KypHan», 2026, Tom 14, N2 2 163

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



Evaluation of PAM Signaling Pathway Genetic Alterations
and Their Clinical-Prognostic Relevance in Cervical Cancer

DNA Extraction
Genetic material (DNA) was isolated from tumor samples embedded in paraffin blocks
(FFPE) using Qiagen kits in accordance with the manufacturer’s protocol [8].

Genotyping of the PIK3CA Gene

Genotyping analysis of the PIK3CA gene was performed using the PIK3CA kit (cat.
PI3K-RT48, EntroGen Inc., CA, USA) following the manufacturer’s guidelines. The analysis
was carried out on genomic DNA extracted from FFPE tumor samples using real-time
PCR (gPCR). This kit detects 11 somatic mutations in the PIK3CA gene (C420R; Exon 9:
E542K, E545A, E545D, E545G, E545K, Q546E, Q546R; Exon 20: H1047L, H1047R, H1047Y) in
a 6-reaction/test format and requires signal reading through FAM, ROX, and Cy5 channels.
Internal and external controls were provided by the manufacturer. Measurements were
performed on a real-time PCR instrument capable of reading FAM/ROX/Cy5 channels,
and the interpretation of results as well as quality criteria (successful internal control and
presence of mutation-specific signal) were evaluated according to the manufacturer&apos;
algorithm. It should be noted that genotyping was performed using commercially
available gPCR-based hotspot mutation kits, which detect a predefined panel of 11
common PIK3CA mutations. Due to the absence of next-generation sequencing (NGS)
infrastructure in our setting, rare or non-hotspot variants outside the targeted regions
could not be assessed. Consequently, the mutation profile reported in this study reflects
only the spectrum of alterations detectable by the applied assays.

Gene Expression Analysis (PTEN, AKT1, mTOR)

Quantitative assessment of gene expression was performed using a one-step RT-
gPCR protocol. Primers were synthesized by DIT (Turkey). Reactions were prepared in
accordance with the manufacturer’s instructions, and -RT, NTC, and appropriate positive
control samples were included in each run. Measurements were conducted on the CFX96
Real-Time PCR platform (Bio-Rad, USA). Primer/probe sets for target and reference genes
were based on manufacturer-validated or literature-validated designs [9]. Ct values were
determined using [software name, version], and relative expression levels were calculated
using the AACt method normalized to [selected reference gene(s)]. The absence of
amplification signals in —RT and NTC reactions was considered a quality criterion.
Expression analysis of PTEN, AKT1 and mTOR was performed for exploratory purposes;
however, these findings were not included in the final statistical model, as the primary
scope of the study was centered on genomic alterations.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics software (version 26.0;
IBM Corp., Armonk, NY, USA). Data distribution was evaluated using the Shapiro — Wilk
test. Parametric tests (e.g., Student’s t-test, ANOVA) were used for normally distributed
data, while the Mann-Whitney U and Kruskal — Wallis tests were applied for non-normally
distributed data. Categorical variables were compared using the x* (chi-square) or Fisher’s
exact test. Survival analyses were performed using the Kaplan - Meier method, and
differences between groups were assessed with the log-rank test. Multivariate analysis
was conducted using the Cox proportional hazards model. Results were presented as
mean + standard deviation (SD) or median (min—-max), and statistical significance was
defined as p<0.05.
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B RESULTS AND DISCUSSION

A total of 116 HPV-negative female patients diagnosed with cervical cancer were
included in the study. Molecular analyses were performed on the major components of
the PAM signaling pathway, and samples without detectable genetic alterations were
classified as wild type (WT).

The distribution of PAM pathway mutations across age groups was assessed using the
chi-square (x?) test. Although the mutation rate appeared numerically higher in the 50-59-
year age group (78.4%) compared with the younger (<39 years: 55.6%) and older groups
(40-49 years: 64.7%; =60 years: 66.7%), this difference did not reach statistical significance.
The chi-square analysis demonstrated no significant association between age category
and the presence of mutations (x2=3.31, df=3, p=0.346). These results indicate that PAM
pathway genetic alterations are relatively evenly distributed across age groups and that
mutation occurrence is independent of patient age in this cohort.

Table 1
Distribution of mutations across age groups and most frequent co-mutations
Age group Total patients = Mutation-positive = Mutation rate Most frequent co-mutations
(years) (n) (n) (%)
<39 18 10 55.6% PTEN loss; PIK3CA E545K
40-49 34 22 64.7% PIK3CA E545K; PIK3CA H1047R
50-59 37 29 78.4% PIK3CA H1047R; AKT1 E17K
>60 57 18 66.7% PIK3CA H1047R; mTOR
alterations
Total 116 79 68.1% -
10 —— WT (0 hit)
—— >1gen (+)
08 |
= 06
(%]
£
s
o
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Fig. 1. Kaplan - Meier survival curves showing overall survival (OS) for patients in the WT (0 hit) group
and those with at least one gene mutation (=1 gene (+))
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In Figure 1, the overall survival (OS) of patients in the WT group is compared with the
OS of patients in whom at least one mutation was identified. Overall survival is presented
in months.

According to the analysis, the median overall survival was 49.6 months in the WT
group, whereas it was only 8.8 months in the =1 gene (+) group. The difference between
the groups was highly statistically significant (log-rank test: x’=20.24; p=7x1079). As clearly
illustrated by the curve, patients carrying at least one genetic alteration in the PI3K/AKT/
mMTOR pathway exhibited a markedly reduced survival. The vast majority of these patients
died within the first 12 months. In contrast, survival was considerably longer in the WT
group, with a substantial proportion of patients living 36-60 months or more. These
findings indicate that the presence of genetic alterations in the PI3K/AKT/mTOR signaling
pathway is a strong indicator of poor prognosis in cervical cancer patients. Multigene
alterations are associated with a more aggressive clinical course, underscoring the
potential value of these genetic changes both as prognostic markers and as therapeutic
targets in clinical practice.

In Figure 2, the overall survival (OS) durations of patients with mutations detected
in individual genes of the PAM signaling pathway are presented in comparison with the
wild-type (WT) group.

This analysis was conducted to evaluate the impact of the number of genetic alterations
(mutations) inthe PAM signaling pathway on the overall survival (OS) of patients. According
to the results, the median overall survival in patients without any genetic alterations (WT,
0 alterations) was approximately 49.6 months. In patients with a single genetic alteration,
this value decreased to 17.4 months (p=0.004). In the group with two genetic alterations,
median survival dropped to only 8.3 months (p=0.0001). Notably, patients harboring
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Fig. 2. Kaplan - Meier survival curves illustrating overall survival (OS) of patients stratified
by the number of genetic alterations, ranging from 0 to 4
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Table 2
Recommended follow-up schedule by molecular risk
Risk Group 0-24 months 24-60 months >60 months
Clinical assessment every Annual clinical Annual
Low risk (WT) 6 months; pelvic US/MRI N
L P follow-up surveillance
as clinically indicated
Intermediate risk (1 mutation / | Clinical assessment every Clinical evaluation | Annual
isolated PIK3CA+) 4-6 months with optional imaging | every 6-12 months | surveillance

Clinical assessment every 3 months;

pelvic MRI routinely; Clinical evaluation Annual

High risk (=2 mutations / non-

PIK3CA+) PET/CT if indicated every 6 months surveillance
Very high risk (=3 mutations Clinical evaluation every 3 Clinical evaluation | Annual
and/or AKT1+PTEN co- months + imaging; early restaging -

. every 6 months surveillance
alterations) recommended

three genetic alterations had a median survival of 0.7 months (p=0.001), and in the group
with four alterations, median survival was essentially 0.0 months (p=0.003).

As illustrated by the curves, survival among wild-type (WT) patients was longer and
more stable. However, each additional genetic alteration (an added mutation in the PI3K/
AKT/mTOR signaling pathway) led to a monotonic worsening of overall survival, resulting
in a pronounced downward shift in the survival curves. These findings indicate that as
the molecular damage burden increases, the clinical course of the disease becomes more
aggressive and overall survival is significantly reduced.

As evident from the curves, survival in wild-type (WT) patients is longer and more
stable. However, each additional genetic alteration (an added mutation within the PI3K/
AKT/mTOR signaling pathway) leads to a monotonic deterioration in overall survival,
resulting in a pronounced decline in the survival curves. These findings demonstrate that
as the molecular damage burden increases, the clinical course of the disease becomes
more aggressive and overall survival decreases significantly.

At the same time, it was determined that multigene alterations (=2 mutations)
within the PI3K/AKT/mTOR pathway exert a profoundly negative prognostic effect.
A cumulative impact of genetic damage is observed in patients, whereby each additional
mutation markedly increases the risk of mortality. The reported results are consistent
with other studies conducted in this field and align with the observations of previous
authors [10, 111.

Thus, determining the number of genetic alterations (mutations) holds substantial
clinical value both for accurately assessing disease prognosis and for guiding the future
personalization of molecular targeted therapy strategies.

Limitations

Although mRNA expression analysis for PTEN, AKT1 and mTOR was performed as part
of the methodological workflow, these results were intentionally excluded from the final
manuscript. The primary aim of the study was to evaluate the prognostic significance of
genomic alterations, and integrating transcriptional expression data would have required
complex comparative modeling with PIK3CA mutational status, an area already extensively
characterized in previous publications. To maintain analytical focus, avoid redundancy,

«EBPa3snCKMN OHKONOTNYECKNIA KypHan», 2026, Tom 14, N2 2 167

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



Evaluation of PAM Signaling Pathway Genetic Alterations
and Their Clinical-Prognostic Relevance in Cervical Cancer

and ensure methodological consistency, the present work reports only the genomic-level
findings. Future studies will explore the combined prognostic impact of gene expression
profiles and mutational alterations in a more comprehensive analytical framework.

B CONCLUSION

In cervical cancer patients, the number of genetic alterations (mutations) within the
PI3K/AKT/mTOR signaling pathway was identified as an independent prognostic indicator
of overall survival. Each additional mutation is associated with a significant reduction
in survival duration, and cases exhibiting two or more genetic alterations ("multigene
damage") are strongly associated with an extremely poor prognosis.
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Pesiome

leHeTuyeckn moanduumMpoBaHHble T-KNEeTKM C XMMEPHbIM aHTUFEHHbIM pPeLenTopoM
(CAR) ctanu 3¢ peKTUBHBIM METOAOM NeYeHra peLunamnBHbIX/pedpakTepHbIX B-KneTouHbIx
HEXOLXKKMHCKUX IMMoM. TemaTonornyeckme noboUHble 3¢peKTbl, KnaccubuuymnpoBaH-
Hble B 2023 I. KaK reMaTOTOKCUYHOCTb, aCCOLIMNPOBAHHAA C UMMYHHbIMU 3$deKTOPHbIMN
knetkamm (ICAHT), BCTpeualoTca JOCTaTOYHO YacTo U MOTYT Npegpacnonaratb K pa3su-
TUIO TAXKENbIX NHPEKLMOHHbIX OCNOXHEHMI. [TOCKONbKY BOCCTAHOBJIEHWE KPOBETBOpE-
HuA nocne Tepanun CAR T-KneTKkamu OTAMYaeTCA OT MUENOCYNpPeCccun, CBA3aHHOM C XK-
MuoTepanueit, 6blla BBeeHa HOBasi CUCTEMA KnaccupuKaumm ansi paHHen u nosgHemn
ICAHT. Kpome TOro, 6bina paspabotaHa cucteMa CTpaTuduKaumm prcka noj HasBaHu-
em CAR-HEMATOTOX ans BbifBNEeHWA NaumMeHToB ¢ BbiICOKMM puckom ICAHT. B neyeHun
ICAHT ocHoBon aiBnAeTcA nogaepxKa pakropamm pocTa, TakKMU Kak rpaHynoLmUTapHbIn
konoHnectumynupytowun daxktop (G-CSF), a npyn HegocTynHOCTU UK He3GPEeKTUBHOCTN
G-CSF moryT ncnonb3oBatbca MHOY3UM FeMOMNo3TUYEeCKMX CTBONOBLIX KneTok (MCK). XoTta
natodm3nonornyeckne mMexaH13mbl, exalime B OCHOBE reMaTOTOKCMYHOCTU, OCTAKTCA
ManounsyyeHHbIMU, NCCIIeA0BaHNA, MPOBEAEHHbIE B NOC/IeAHNE oAbl MO3BONAIOT Npes-
NoJIOXNTb, YTO uHAyumpoBaHHoe CAR T-kneTkamu BocnaneHve M mcxopHaa GyHKUMA
KPOBETBOPEHNA ABMAAIOTCA KOYEBbIMM (aKTOpaMy MPOMOHTMPOBAHHOW LUTOMEHUN.
Mbl npeacTaBnsiem 0630p CnekTpa rematonormyeckor TokCuyHocTn nocne tepanum CAR
T-KneTkamm 1 pe3ynbTaTbl COGCTBEHHOTO OMbITa.

KnioueBble cnoBa: CAR T-knetky, rematonormyeckas TOKCUYHOCTb, MMMYHHble 3ddek-
TOPHblEe KNeTKN
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Abstract

Genetically modified T cells with chimeric antigen receptor (CAR) have become
an effective treatment for relapsed/refractory B-cell non-Hodgkin lymphomas.
Hematological side effects, classified in 2023 as Immune Effector Cell-Associated
HematoToxicity (ICAHT), are quite frequent and may predispose to the development
of severe infectious complications. Since the recovery of hematopoiesis after CAR T-cell
therapydiffersfrom chemotherapy-related myelosuppression,anew classification system
for early and late ICAHT was introduced. Furthermore, a risk stratification system called
CAR-HEMATOTOX was developed to identify patients at high risk of ICAHT. The
cornerstone ofICAHT managementis growth factor support, such as Granulocyte Colony-
Stimulating Factor (G-CSF), while hematopoietic stem cell (HSC) infusions can be used
when G-CSF is unavailable or ineffective. Although the pathophysiological mechanisms
underlying hematotoxicity remain poorly understood, research conducted in recent
years suggests that CAR T-cell-induced inflammation and baseline hematopoietic
function are key factors for prolonged cytopenia. In this review, we present an overview
of the spectrum of hematologic toxicity after CAR T-cell therapy and the results of our
own experience.

Keywords: non-Hodgkin’s lymphoma, chemoimmunotherapy, CAR-T therapy

W BBEJEHWE

KnetouHas MMMyHOTepanusa C WCMNOMb30BaHWEM TFeHeTUYeckn MoanduumnpoBaH-
HbIX T-KNeTOK C XMepHbIM aHTUreHHbiM peuentopoM (CAR), HaueneHHbIX Ha aHTUIeHbl
B-kneTok, 6bICTPO M3MEHWNA NOAXOA K JIEUEHWNIO B-KNETOUHbIX HEXOAXKUHCKUX IMMOM.
Kpome Toro, npumeHeHne CAR T-KneToK akTUBHO Mccnegyetca Ana neyeHnsa HeKoTopbix
CONMAHDBIX OMyXOosiel U ayTOMMMYHHbIX 3a6oneBaHui [1]. XoTa MHOro BHMMaHuUA yaensaet-
CA cMHApPOMY BblcBOOOXAeHMA LMToKMHOB (CRS) 1 cMHapoMy MMMyHOONoCpeaoBaHHOM
HelipoToKkcnuHocTh (ICANS) Kak TUNUYHBIM NO6OYHBbIM 3ddeKTam, reMaToOTOKCUYHOCTb,
accounmpoBaHHasa C UMMYHHbIMU 3pdeKkTopHbIMU KneTkamu (ICAHT), aBnaetca Hanbonee
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YacTbIM HeXenaTesibHbIM ABNeHreM, cBA3aHHbIM ¢ CAR T-Tepanven, Kak B KIMHUYECKUX
UCNbITaHWUAX, TaK U B peasnibHON npaKkTuke [2, 3]. [eMaTOTOKCMYHOCTb HabnogaeTcsa Hesa-
BMCMMO OT NpuMeHaemoro npogykta CAR T-KneTok, aHTureHa-MuyLeHn n Hosonorum [4].

[eMaTOTOKCMYHOCTb HeMnb3s OObACHATH UCKMIOUUTESIbHO KaK CliefCcTBYEe MUENOTOK-
cuyHon numbonenneTpyolwen XxuMmmotepanum, npumeHaemon nepep nHoysmen CAR
T-knetok (B OCHOBHOM MCMONb3yloTCA ¢prygapabvH u ymknodpocpamug). LiutoneHun
YacTo HOCAT ASINTENbHbIA U OTCPOYEHHbIN XapaKTep, BO3HMKAKT CMyCTA JONAroe Bpems
nocne BeegeHna CAR T-KneToK, 06bIYHO xapaKTepu3yoTca 6udasHbIM BpeMEHHbIM Teye-
HMEeM C MPOMEXYTOUHbIM BOCCTAHOBIEHUEM, 3@ KOTOPbIM ClieflyeT BTOpOe YMeHbLUeHne
abconioTHOro yncna Hentpodunos (AYH). Y Hebonbluoi YacTy naumeHTOB Gbinn onuca-
Hbl TAXKESIble CllyYan anyasnm KOCTHOro Mo3ra (annactuyeckun deHotun) [5]. Kpome Toro,
NPONOHIMPOBaHHbIE LIUTOMEHNW OMNMNCHIBANINCH KaK ANALMECA OT MeCALEB 10 HECKONbKMX
net nocne uHdy3sum CAR T-kneTtok [6]. BmecTe 3TM KnMHUYeckre HabnogeHa No3BoNAIT
npegnonaratb MHAyUMpoBaHHbIN CAR T-kneTkammn mexaHn3m Mnenocynpeccum, XoTa ne-
»allaa B 0oCHoBe NaTodn3n0Norna oCcTaeTca HeJOCTaTOYHO N3YYEHHON.

KnrnHunyeckas 3HauMMOCTb reMaTOTOKCMYHOCTM 3aKJ/0YaeTcs B NepBylo ovepesb B No-
BbILLEHHOM pUCKe MHOEKLMOHHBIX OCNOXKHEHUN. Kak HeTponeHus, Tak u numboneHns
npeppacnonaraioT K 6akTepuasnbHbIM, FPUOKOBbBIM 1 BUPYCHBbIM MHPEeKLMsAM. PUCK NHbeK-
Lun JOMOJTHUTENBHO YCYrybnaeTcs annasuen B-kneTok u runoraMmmMariobynvHeMmeit Kak
oxupgaembimu on-target off-tumor TokcnyHoctamu Tepanun CAR T-kneTkamu, HaleneH-
HbIMW Ha B-kneTku. B pe3synbraTe onacHble AN Xn3Hn MHGEKUMOHHbIE OCNIOXKHEHWA ABNA-
I0TCA OCHOBHOW MPUYMHON CMEPTHOCTY B OTCYTCTBUE peumnamnea (non-relapse mortality)
nocne Tepanum CAR T-knetkamu [7].

B 2023 ropy EBponerickasa rematonornyeckasa accoumauua (EHA) coemectHo ¢ EBpo-
nenckum obLEeCTBOM MO TPaHCMIaHTauumK KOCcTHoro mo3ra (EBMT) paspabotanu knac-
cndukaumio ICAHT Kak OTAesNbHYI0 KaTeropuio TOKCMYHOCTY KJIETOYHOW Tepanum ¢ cob-
CTBEHHOW CUCTEMOW FpagaLmm TAXKECTN U PeKOMEHAALMAMM MO NIeYEHMIO B 3aBUCMMOCTH
oT TaxecTu [8].

B 37Ol cTaTbe Mbl NpefcTaBnsaem 0630p cnekTpa reMaTonornyeckomn TOKCUYHOCTU No-
cne tepanuun CAR T-kneTkamu, onucbiBaeM CUCTEMBI KNaccudurKauum, KnMHnYeckune pak-
TOpPbI PUCKa U TepaNeBTUYECKME OMNLNK, @ TAKXKe NPEeLCTaBIAeM pe3ynbTaTbl COOCTBEHHO-
ro onbita npumeHeHunA CAR T-Tepanum.

B ONPEOENEHWME ICAHT

MNepBoHayvanbHble KNMHUYECKMe NCNbiTaHuA, nccnegytowme tepanuio CART-knetkamu,
rnaBHbIM 06pPa3oM ONMUCbIBANM LUTOMEHWUM B COOTBETCTBUM € OOLWMMU TepMUHONIOrMYe-
CKUMU KpUTEpUAMU HexenaTenbHbIx AsneHnii (Common Terminology Criteria for Adverse
Events, CTCAE). OgHako Takaa KOMMYECTBEHHasA CMCTEMA rpagalmm He oTpa)kaeT 0Co-
6eHHocTn rematoTokcmyHocTy nocne CAR T-Tepanun 1 He onpefensaeT PUCK Pa3BUTUA
nHdeKunin Ha GoHe HeMTponeHNn. ITOT PUCK OCHOBaH He TONbKO Ha ry6buHe, HO U Ha
NPOAOMKNTENBHOCTN TAXKENION HENTPOMEHUN (HanpuUmep, 3aTAXKHaA HEeNTponeHus, ana-
wasnca 6onee 7 gHewn). Ytobbl yuecTb 3T 0CO6EHHOCTH, rpynna skcnepTos ot EHA n EBMT
pa3paboTana HoByto cucTemy rpagauun ansa ICAHT (Tabn. 1), koTopas BbIgeNseT PaHHIOK
(aHM 0-30) n nosgHioto (nocne aHa 30) ICAHT. B paHHein ICAHT oueHMBaeTcA NpogomKu-
TeNIbHOCTb HenpepbiBHOM Taxenon (AYH <500/mkn) nnm rny6okon (AYH <100/mMKn) Hen-
TponeHuw. lpapgaumna panHen ICAHT cnegyeT KaTeropuam TAXKeCTWU: Nerkas, ymepeHHas,
TAXKENan N yrpoXkatoLan Xn3Hu.
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Ta6nuua 1
Ipapgaumsa ICAHT
Table 1

ICAHT grading

ICAHT G1 G2 G3 G4

<0,5 6onee 14 gHeln | Hukoraa He Bbile
nnn 0,5 nnn
<0,1 6onee 7 gHen | <0,1 6onee 14 gHen

PaHHAsa, 0-30-1 gHn | <0,5 B TeyeHune <0,5 B TeuyeHme
(AYH, 10°) 1-6 gHen 7-14 nHen

Mo3gHsAs, 30+ gHen

(AYH, 10°) <15 <1,0 <0,5 <0,1

B [TATOOU3MONOTNA TEMATOTOKCUYHOCTW NOCJIE TEPANNK CAR
T-KNETKAMU

MakTopbl prCKa, KOTOpble CMOCOOCTBYIOT Pa3BUTUMIO LUToNeHMI nocne Tepanun CAR
T-KneTkamm, MOXHO Pa3fennTb Ha HECKONIbKO KaTeropuin: CBA3aHHble C XO3ANHOM (Nauu-
eHToM), ¢ 3aboneBaHMeM 1 C neveHneM. [eTeporeHHOCTb KNMHUYECKNX AaHHbIX, acCoLm-
NPOBaHHbIX C MPONOHIMPOBAHHbBIMU LIMTOMEHNAMM, MOKA3bIBAET, YTO reMaTOTOKCMUYHOCTb
He onocpeaoBaHa Kakom-nmbo ogHol npuumnHoi. Takne dakTopbl, Kak peseps ICK, mu-
KPOOKpPY>KeHMe KOCTHOro MO3ra, CCTeEMHble BOCNanuTenbHble MeAnaTopbl U Xapaktepu-
ctukm skcnaHcumn CAR T-kneTok, 4encTByOT COBMECTHO.

Ponb pesepBa remonosTnyecKnx CTBONOBbIX KNeTOK

lemonoatnyeckme cteonosble KneTkun (FCK) cnyat npegwecTBeHHMKaMN AnA WNPOo-
KOro CreKTpa KJIeTOK BPOXAEHHOro 1 afanTMBHOro MMMyHUTeTa. PereHepaTBHOe CBOM-
¢80 'CK 11 UX CNOCOBHOCTbL pearnpoBaTh Ha BHELLUHUE CTUMYJIbl Y MALMEHTOB, NOyYato-
wux Tepanuio CAR T-knetkamu, 3aBUCAT OT MHOTMX $HaKTOPOB, BKAOYaA KyMyJIATUBHbIN
LMTOTOKCMUYECKMIA CTPeCC, Bbi3BaHHbIN Npeaplaylein xumuoTtepanmein (0cobeHHo neHa-
NMAOMUAOM Y anKUANPYOLWNUMIN areHTamm), Npouecc ectecTBeHHOro crapeHus [9]. Bece
3TO MOXKET CNOCO6CTBOBATb Pa3BUTMIO BO3PACTHOMO KJIOHaSIbHOrO KPOBETBOPEHNWA 1 KO-
HaJIbHOro KPOBETBOPEHUA HeonpeaeneHHoro noteHumana (CHIP — clonal haematopoiesis
of indeterminate potential), KoTopoe onpenenseTcs NPosSBIEHNEM COMATUUYECKNX Apali-
BEpP-MyTaLMA C YacTOTON annesibHbiX BapraHToB 6onee 2% B neprdepnyeckon KpoBu.
PacnpoctpaHeHHocTb CHIP no cBoen npupoge 3aBUCMT OT BO3pacTa C OXugaemon ya-
ctoton 10-20% y nuy 70 neT u ctaplue, a Hanuume CHIP accouuupyetca ¢ Hebnaronpu-
ATHbIMK ncxogamm nedenmsa [10]. Y naumeHTos, nonyyatowmx tepanuio CAR T-knetkamu,
pacnpocTtpaHeHHocTb CHIP onucbiBaeTca mexay 34 n 56% [11]. [CK He TonbKo pearu-
pYIOT Ha UHGEKUMM 1 BOCMANUTESIbHbIE CTUMYJIbI, HO U CTY>KaT OCHOBOW MMMYHHOTO OT-
BeTa, BOCMONHAA cneunduueckme nonynaumm NMMMyHHbIX Knetok [12]. CooTBeTCTBEHHO,
Hanvume KNoHalbHOro KPOBETBOPEHUA MOXET NMOTeHLUMPOBaTb BOCMANUTENbHbIN OTBET
Ha CAR T-kneTku.

Ponb MUKpPOOKPYXeHNA KOCTHOro Mo3ra

MUKPOOKpPYEHNE KOCTHOTO MO3ra OPraHN30BaHO C/IOXKHbIM B3aUMOAENCTBUEM Kile-
TOK U GpaKTOPOB, PEryNMpPYIOLLMX reMOomno3a3, BKIloUas Me3eHXMMasbHble CTBOJIOBbIE KNEeT-
KW, COCYAUCTYIO CTEHKY, 06Pa30BaHHYI0 SHAOTENIMANbHBIMUA KNIETKaMK 1 NepuBackynsp-
HbIMU CTPOMASIbHBIMM KIeTKaMU, a TakKe agunoumnTbl U KNETKN KOCTHOM TKaHu [9]. Pac-
TBOPUMblE GaKTOPbI, Takne Kak LUTOKMHbI 1 GaKTopbl POCTa, ONoCpeayoT perynsaTtopHble
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nyTu. Kitamura 1 Konnern coo6wmunu, 4YTo MMKPOOKpPYXeHre KOCTHOro Mo3ra 3HaunUTesb-
HO HapYyLLEHO Y NaLMEeHTOB C NPOSIOHTMPOBAHHBIMU LIUTONEHUAMM, NONYUMBLUKX Tepanumio
CAR T-knetkamu, Korga nageHtudunumnposanm HapylweHme CD271+ cTpomasnbHbIX KNeToK
Ha OCHOBE WCMOJMIb30BaHNA TPEXMEPHOIO aHanu3a usobpakeHuin obpasuoB Guoncun
KocTHoro mo3ra [13]. bonee Toro, aBTopbl 06HAPYXNUNK, 4TO XeMoKH CXCL12 (Kogupy-
towmin SDF-1) n ¢pakTop cTBONOBLIX KneTok (SCF; koanpytowmin nurang c-Kit), Heobxoau-
Mble A1 BOCCTAaHOBNIEHUA KPOBETBOPEHNA, OblNIN CHXKEHbI B KOCTHOM MO3re MaLlneHTOB
C NPOJIOHINPOBAHHON UuToneHuen. MHGuNbTpaLma KOCTHOrO Mo3ra ABNAETCA O4HMM U3
HEe3aBNCUMbIX NPEeANKTOPOB TAXenon rematoTokcnyHocty nocne CAR T-knetok. OgHo n3
BO3MOKHbIX OObACHEHUI 3TOro HabnoaeHna — murpauns CAR T-KNeTok K KneTKkaM-muLle-
HAIM B KOCTHOM MO3re C Pa3BUTMEM JTIOKaSIbHOrO BOCMAJNIEHNA 1 BbICBOOOXKAEHNEM LIUTO-
KWHOB 1 $paKTOPOB pOCTa B HEMOCPEACTBEHHONW BAIN30CTM OT FEMOMO3TUYECKUX KITETOK.
[Jaxe npu oTCYyTCTBUU KNETOK NMMPOMbI B KOCTHOM Mo3re B3ammogenctausa mexgy CAR
T-KneTkamm 1 SHLOreHHbIMU NONYAALUAMUN NpefLecTBEHHUKOB B-kneTok moryT cnoco6-
CTBOBaTb JIOKaNbHbIM BOCMANUTENbHbIM MPOLIECCaM U U3MEHEHUSAM MUKPOOKPY>KEHUS,
KOTOpble BNOCNEACTBUN NPUBOAAT K MPOSIOHIMPOBaHHbIM LIUTONEHUSAM.

Ponb cuctemHbIX BOCNannuTeNnbHbIX MeANaTopoB

MNMoka3aHo, uto IFN-y urpaeT KntoueByto perynatopHyto posnb B nponudepaunm n gud-
depeHumpoBke ICK. XpoHnueckoe BocnaneHve ABRsAeTcA 0CO6eHHO onacHbIM, Bbi3biBas
[OJITOCPOYHbIE M3MEHEHUA B MUKPOOKPY>KEHMN KOCTHOIO MO3ra, CNocobcTBys Bo3pacT-
HbIM M3MEHEHNAM 1 MOTeHUMaNnbHO MPUBOAA K HEJOCTaTOYHOCT KOCTHOrO mo3ra [14].
Juluri n konneru [15] o6Hapyunu, uto 6onee BbICOKNE NUKOBbIE KOHLEHTpauun IL-6 B
CbIBOPOTKE OblIN acCcoLMUPOBaHbl ¢ 6onee MeaneHHbIM BOCCTAaHOBNIEHMEM KPOBETBOPE-
HUA, 1 NoAo6Hble NOBbIWEHNA KOHUeHTpauuii IL-6 Habnioganncb nokanbHO B Npefenax
KOCTHOrO Mo3ra. ABTOpbI TaK»Ke OTMETWIIN BblCOKUe KoHLeHTpauun TGF-f3 B cbiBopoTke y
MaLUMeHTOB C XOPOLUMM BOCCTAHOBNEHUEM KpoBeTBopeHus; TGF-B sensetca nneiiotpon-
HbIM LIUTOKMHOM, KOTOPbI MOXeT 0nocpeAoBaTh Nponndepaumio MUenonanpoayLmupy-
rowmx MCK.

Ponb skcnancum CAR T-KneTok B pa3BuUTUM LMTOMEHNIA HE MOMTHOCTbIO N3yYeHa U MO-
XeT 3aBuCceTb OT BuAa uutoneHuu. MNauneHTsl ¢ 6udasHbiIM BOCCTaHOBNEHUEM HeTPodU-
nos (peunanBrpyoLmne CHUKEHUA HeTPOdMNOB) NOKa3bIBaOT 3aMETHO 6osiee BbICOKYH0
3KcnaHcmo n nepcncteHumio CAR T-KneTok No CpaBHEHMIO C NaumMeHTaMm C aniacTuye-
CKMM BOCCTaHoOBeHMeM. NHTepMUTTUPYIOLLaA LIMTOMEHNA MOXKET oTpaXaTb SKCTpaBasa-
LM UMMYHHbBIX KNeToK. I Ha060pOoT, UMMYHHaa AUCPErynauns, Kotopaa ABNAETCA Kak
BOCManMTenbHOM (HanprmMep, BbiCoKMe KoHueHTpauun IFN-y u IL-18), Tak n cynpeccrmBHoOM
ana T-KneTok, MoxeT 0ObACHUTb NapafoKcaibHoe 0bHapy»KeHne 6onee HU3KOW SKCMaH-
cum CAR T-KfeToK y NaumeHToB C annacTuyecknm BOCCTaHOBNEHMEM HENTPodMoB. 3Tu
pe3ynbraTbl NpegnonaratoT, YTo 3KkcnaHcna CAR T-KneTok MoXeT ycyrybnatb yxe cylie-
CTBYyIOLLEe BOCnaneHne, TeM caMbiM UHAYLMPYA NOBPeXAeHne KOCTHOro Mo3sra.

B JIEYEHWE

Ona ctpatndurKaumy naymeHToB MO PUCKY Pa3BUTMA LATOMEHMIA U aCcCOLMUPOBAH-
HbIX MHbEKUUA o Havana numdopenneumn bbina npeanoxeHa cuctema oueHkm CAR-
HEMATOTOX, koTopas 6bina n3yyeHa B MHOrOLIEHTPOBOW KOropTe nauneHTos ¢ anddys-
HOW B-KpynHOKneToyHom NUMPOMON, a 3aTem BanuanpoBaHa AnA NALNEHTOB C MAaHTUN-
HOKNETOUYHON NMMPOMOIN N MHOXKECTBEHHOW Muenomon [16].
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Llikana CAR-HEMATOTOX 6binia npefnoxeHa ansa ctpatudukauum naLmMeHToB Ha rpyn-
Mbl BbICOKOTO U HWU3KOrO PUCKa Pa3BUTUA TAKENOWN reMaToOTOKCUYHOCTU Nocne Tepanumu
CAR T-knetkamu. OLeHKa paccunTbiBaeTca Ao Havyana numdbopaennetTupyoLen XMmmoTe-
panuu 1 BKtoYyaeT obwnin aHanuns kposu (AYH, reMornoburH 1 KoNMYecTBo TPOMOOLUTOB)
1 [Ba CbIBOPOTOYHbIX MapKepa BocnaneHua (C-peakTuBHbIN 6enoK 1 depputnH). Maumen-
Tbl, OTHOCALLMECA K BbICOKOMY PUCKY (OLleHKa >2), AEMOHCTPUPYIOT NOBbILLEHHYIO YaCTOTY
TAXKENOW N MPOSIOHTMPOBAHHON HENTPONEHUN, TAXKENON TPOMOOLIMTONEHMMN U aHEMUN MO
CpaBHeHMIO ¢ NaumneHTamu low risk (oueHka 0-1). Momumo Taxenoi ICAHT, Bbicokue 6an-
nbl CAR-HEMATOTOX Takke conpseHbl C TAKeNbIMU UHPEKUMAMK, NOBbILLEHHON CMep-
THOCTbIO B OTCYTCTBME peLmanBa U NIOX1M NCXOLOM IeUeHKs, YTO NOKa3blBaEeT LUMPOKYIO
ee NnpuMmeHNMOocTb [10]. laHHanA WKana MoxeT ObITb NCNonb3oBaHa Ha 6bonee paHHYKX Bpe-
MEHHBbIX TOUKax (T. e. 4O NpoBeaeHUA nerikadepesa), YTO NO3BOAUT BbINOAHUTL NPobU-
naktTuueckmin cbop aytonornyHbix CD34+ cTBONOBbIX KNETOK Kak NOTEHLUUaNbHYO CTpa-
Terunio cnaceHna y NaLMeHToB C OYeHb BbICOKM PUCKOM reMaTosIornyeckom TOKCMYHOCTY.

B nepByto Hegento nocne nHoy3nm CAR T-KneTok pa3BuTme LUTONEHWUI — 3TO OXugae-
MbIi1 Mpouecc. Y naumMeHTOB C COXPaHAIOLWENCA TAXKENOoN HenTponeHnen nosxe 10-ro gHA
peKkoMeHAyITCA cnefytolme AUarHoCTUYeCKme NCCiefoBaHVA: MePBbiM LAroM AOMKHbI
ObITb UCKNIOUEHbI APYre NPUYKHbI HENTPOMNeHUN, Takne Kak nHbeKummn (BUpycHble, 6ak-
TepuanbHble, rPUOKOBbIE NN CENCUC) N NIeKapCTBEHHO-UHAYLIMPOBaHHasA Muenocynpec-
cusa (aHTmbmnoTnkn) [17]. bonee yrnybneHHoe nccnepoBaHmne JOMKHO ObITb NPOBEAEHO Y
NaLMeHTOB C TAXENION UK yrpoxatowen xm3Hu padHelt ICAHT ny Tex, KTo aBnaeTca ped-
paKkTepHbIM K G-CSF (OTCyTCTBME BOCCTAHOBIIEHUA YMC/1a HENTPODUIOB NO KpaHen mepe
nocne 10 gHen ncnonb3osBaHuna G-CSF). O1o obcnefoBaHne AOMXKHO BKOYaTb paclum-
pEeHHble BUPYCHble NCCNIef0BaHMA U UCCNIef0BaHMA KOCTHOMO MO3ra, YToObl MCKNOUNTD
coxpaHsiolleeca nopaxkeHue (nporpeccupoBaHue 3aboneBaHnsa) U OLEHWUTb NPU3HAKK
remodaroL1To3a uayM M1enoancniasnm, KoTopblie MoryT 6bICTPO NoABUTLCA Nocne NHOY-
3um CAR T-knetok. OgHako TUNWYHOWN HaxXOQKOW ABNAETCA rMMNOUeNIONAPHbIA KOCTHBIN
MO3r 6e3 AMcnnacTuyecknux u3MeHeHun.

Korga tepanua CAR T-kneTKkamy Bowna B KAWHWYECKYIO MPaKTWKY, CYLLeCTBOBaNo
onaceHue NpUMeHATb GaKTOPbl POCTa ANA IeUEHUA UUTOMEHUI, TaK KaK JOKNUHUYeCcKme
nccnepgoBaHUA MOKasbiBanu, YTO MCMOMb30BaHME FPaHynoumuTapHoO-makpodaranbHoOro
KonoHuectumynupytowero daktopa (GM-CSF) moxeT cnocobcTBoBaTb Pa3BUTUIO CUH-
LpoMa BblCBOOOXKAEHMA UUTOKNHOB [18]. OfHAaKO HECKONbKO KNMHUYECKUX UCCneaoBa-
HWI nokasano, 4to G-CSF mokeT Ha3HayaTbCA [OCTaTOYHO PaHO, HauYMHaA C NepBON He-
nenun, nnu faxe npodunakTmyeckn 6e3 cTaTMCTUUYECKN 3HaUMMOTO YBEIMYEHUA YacToTbl
CRS nnn ICANS 3-i1 cteneHn u Boiwe. Tak, Lievin ¢ coaBT. noKka3sanu, UTo paHHee BBefeHne
G-CSF (HaunHas ¢ gHA 2) y NauneHToB C HeNTponeHnen 6biN0 aCCOLMNPOBAHO CO CHUXe-
HUeM YacToTbl GpebpunbHOM HeNTPONeHNN 6e3 HeraTUBHbIX BAMAHUIA Ha 3KkcnaHcuio CAR
T-KneTok nnu KnuHundeckme mcxodbl [19]. JanbHenwee peTpocnekTMBHOE MCCeaoBa-
Hue 197 nauneHToB n3yunno 3ddeKkTbl NpodunakTmyeckoro ncnonbzosaHna G-CSF, npu
3TOM GONbLUMHCTBO NaLMEeHTOB NoJslyyYanu nermnupoBaHHbin G-CSF nepep tepanuen CAR
T-knetkamm [20]. XoTsa 66110 HebonbLIOe yBennyeHue YactoTbl CRS 2-14 cteneHn (HO He 3-11
cTeneHu), npopurnaktnyeckoe seegeHme G-CSF 6biIn10 accoLmmpoBaHo ¢ 6onee HbICTPbIM
BOCCTaHOBJIEHNEM HENTPODUIOB N HEOOXOAUMOCTbIO BoNee KOPOTKOro Kypca aHTMbOaK-
TepuanbHou Tepanuu. bonee Toro, aBTopbl NoKasanu, Yto nprmeHeHne G-CSF y naumeH-
ToB € CRS 1-11 cTeneHwn He ycyrybnano Taxkectu CRS.
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bonbwunHcTBO NauuneHTos, nonydatowmx Tepanmio CAR T-kneTkamn, B KOHEYHOM
utore NGO CNOHTaHHO BOCCTaHABNMBAIOT KONIMUYECTBO HENTPOPUNIOB, NMOO NoKasblBa-
t0T ObICTPOE ynyulleHve NoKasaTtenen npu ncnonb3sosaHun G-CSF [3]. OgHako HeKoTo-
poe KonmyecTBo naymeHToB He oTBevatoT Ha G-CSF (<20%), n neyeHune 3TuX NaLlnMeHToB
MOXeT ObITb KIMHUYECKN CNOXKHbIM, TaK Kak OHU MMeIOT BbICOKUI PUCK Pa3BUTMA onac-
HbIX ANA XXN3HU HbeKuun. Ecnm KpnokoHcepBupoBaHHble CD34+ cTBONOBbIE KNETKU
JocTynHbl, MHPY3ua NCK gonxkHa ObITb NpeanouYTUTENbHON CTpaTernen cnaceHuns [21-
23]. OpgHako onpoc EHA 1 EBMT 2023 r. noka3san, uto nHdy3snm NCK yacto 6binmn Hego-
CTYMHbI, laXke Korga OHU paccMaTpurBannch Kak TepaneBTuyeckmii BapraHT [8]. po-
durnakTmnyecknii c6op CTBONOBBIX KNETOK Yy KaHauAaTos Ha Tepanuio CAR T-knetkamu,
KOTOpble HaXOAATCA B BbICOKOM PUCKE Pa3BUTUA TAXKENON reMaTOTOKCUUYHOCTM, MOXKET
6bITb CBA3aH C AOMONHUTENbHbIMK 3aTpaTamu [24]. dpyrvue onuuu ana nauueHTos,
pedpakTepHbix kK G-CSF, BK/lOUaloT aroHMCTOB peLienTopa TPOMOONO3TMHA, Takue Kak
anTpombonar UM POMUMIOCTUH, XOTA AOKa3aTeNbCTBa 3TOr0 OrpaHMYeHbl U HEACHO,
ABNAETCA NN NX NCMONb30BaHUE Nyylle BblXugaTenbHoW TakTuKky [25]. Y naymeHToB ¢
ICAHT 3-11 nnn 4-n cteneHmn ¢ CRS n NnoBbIWEeHHbIMY BOCNANNTEIbHbIMU MapKepamu Mo-
XeT 6bITb NpeAnpUHATa NOMbITKa NCMONb30BaHWA NyNbCc-Tepanuy KopTUKocTepouaa-
mun. Ecnun ICAHT 4-n cteneHun coxpaHaeTca (<5% naumeHToB), Kak NOCNegHUI BapuaHT
MOXeT 6bITb NpeanokeHa annoreHHasa TICK. OgHako 3To neyeHne Hen3bexxHo Npuse-
aet K apagnkaumm CAR T-KneTok, No3TOMy 3TO peLleHne JOMKHO YUNTbiBaTb HECKOb-
KO $paKTOpOB: HanMume JOHOPA, Lenn nevyeHns naymeHTa, BO3MOXHOCTb CMOHTaHHOIO
BOCCTaHOBNEHNA KonmyecTBa HelTpodumnos, puck datanbHbix MHOEKLMIA N BEpOAT-
HOCTb peuuansa 3aboneBaHus.

B COBCTBEHHbIN OMNbIT

Marepuanbl n meTogbl

B npocnekTBHOE HepaHAOMU3UPOBaHHOE NCC/efoBaHNe, ofobpeHHOe KOMUTETOM
Nno 3TMKe LeHTPa, BKAOYeH 71 nauueHT, NonyunBlLniA fleyeHne ¢ nioHa 2021 no aeryct
2025 r. B rocygapcTBeEHHOM yupexaeHun «PecnybnvKaHCKUA HayuyHO-MpaKTUUYeCcKni
LEHTP OHKONOTN U MeguULMHCKON paguonoruy um. H.H. AnekcaHgpoBa».

Kputepuamu BKnoueHNa B UCciefoBaHme CTanu: Bo3pacT ctapuwe 18 neT, peungme-
Hoe/pedpakTepHOoe B-kneTouHoe numdonponndepatTmBHoe 3aboneBaHUe C Hannunem
skcnpeccnn CD19; npoBefeHHble paHee 2 1 6onee NMHKX Tepanuun.

AHTN-CD19 XvMepHbI peLenTop BTOPOro NoKoneHna 6bii CKoHCTpynposaH us CD19
aHTuTena FMC 63, Ig G4 hinge, CD 28 TpaHcmembpaHHOro fomeHa, 41-BB koctumynatop-
Horo gomeHa, CD3zeta uenu n TpaHKMpoBaHHOWM monekynbl EGFR.

MNepep BBepeHnem aHTU-CD19 CAR T-kneTok naumeHTbl nonyyanu numdoaennetTupy-
towyto xummnoTepanutio (dnygapabuH, uuknodpochammg).

Pesynbratbi

Mpu oLeHKe remMaToNorMyeckon TokCMYHocTr no Kputepuam CTCAE (tabn. 2) HelTpo-
neHnA ABNAETCA JOMUHUPYIOWMM U Hanbonee TaxenbiM npossneHvem. Mogasnaiollee
60NbLUMHCTBO NaUUEHTOB (66,2%) NepeHecnn HeNTPONeHUO 4-1 cTeneHn TaxecTu. Ewe
y 9,9% 6bina HenTponeHus 3-i cteneHn. Taknm o6pa3om, B CyMMe TaxKenas HeTponeHus
(3-4-11 cteneHu) 3aduKkcupoBaHa y 76,1% naumeHTOB. OTO NOATBEPXKAAET, UTO HeNTpone-
HUA - KNtoyesas Npobnema CAR T-Tepanun, Beflylas K BbICOKOMY PUCKY MHbEKLMIA.
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Taxenble dopmbl TpomboLMTONEHUN (3-4-11 CTENeHN) OTMeYeHbl y 26,7% NauneHToB, y
35,2% 6blna nerkas TpoMooLUTONEHNA.

Hanbonee yacto BcTpeyanacb aHemus 1- 1 2-i cteneHn Taxectun (26,8% n 30,9%),
TAXKenble GopMbl aHeMnm 3aduKcpoBaHbl y 12,7% naumeHTOoB.

Mpw oLeHKe paHHEeN reMaToNornyeckom TokCMYHoCTK no wkasne ICAHT (tabn. 3), KoTo-
pas oLeHNBaeT He TONbKO ry6UHY, HO 1 ANUTENIbHOCTb HEMTPONEHWK:
®  1-acTeneHb (nerkan) Habniopganach y 36,1% NauneHToB, HENTPONEHMA AInNacb MeHee

7 DHen;

B 2-7 cTeneHb (ymepeHHas) BcTpeyanacb y 38,3% nauMeHTOB, HEMTponeHna anvnacb
7-14 pHen;

®  3-a cTeneHb (Taxenas) 6oina y 21,3%, NPofOMKNTENbHOCTb HelTponeHun — 6onee
14 nHen;

=y 2 nauneHToB (4,2%) nmena mecTo 4-a cTeneHb reMaTosIornyeckom TOKCUYHOCTH, Hel-

TponeHua 6bina rny6boKom 1 ANUTeNbHON.

Takum o6pasom, 12 (25,5%) naureHTOB UMENU TAXKENYI0 CTeNeHb TOKCUYHOCTY (3—4-10)
no wkane ICAHT. M3 Hux ¢ 6annom CAR-HEMATOTOX =2 (BbICOKWI pUCK) OKa3anocb 7
(63,6%) naumeHToB. T. €. NOUTK ABE TPETU NALMEHTOB C CaMOW TAXKENOWN remMaToTOKCHY-
HOCTbIO 6blIM 3apaHee naeHTdMLUMpoBaHbl wkanon CAR-HEMATOTOX Kak rpynna Bbl-
COKOro pUCKa, COMPAXKeHHaA C YBeIMYEHNEM YaCcTOTbl TAXKENON U MPONOHIMPOBaHHOM
HEeNTpOoMneHnn.

BHenpeHwue cuctembl rpagaunn ICAHT, yuntbiBatowweld He TONbKO ry6uHY, HO U NPo-
LOMKNTENBbHOCTb HEUTPOMNEHMM, No3BoNnNo 6onee TouHo, yem CTCAE, ngeHtuduumnpo-
BaTb rpynmny HausbICLLEro pucka —y 25,5% naymeHToB 6bina gMarHocTupoBaHa Taxenas
WNW yrpoXatoLas »Ku3Hm ¢opma TOKCUYHOCTK.

B nepsble 30 gHelt nocne nHoy3mm CAR T-kneTok 6biin 3adprKcMpoBaHbl TpY cepbes-
HbIX MHOEKLMOHHbIX cOObITUA. Y IBYX NaLneHTOB (2,8% oT obLiein KoropTbl) C HENTPOMEeHU-
el 4-n cteneHun passunca cencuc (Acinetobacter baumannii), npuBepwwnit K netanbHomy

Ta6bnuuya 2

FemaTonornyeckaa TOKCMYHOCTb No Kputepuam CTCAE
Table 2

Hematologic toxicity graded according to CTCAE criteria

MNMposasnenne G1 G2 G3 G4
HentponeHus 1(1,4 %) 3 (4,2%) 7 (9,9%) 47 (66,2%)
AHemuA 19 (26,8%) 22 (30,9%) 7 (9,9%) 2(2,8%)
TpombouutoneHnsa 25 (35,2%) 10 (14,1%) 14 (19,7%) 5(7%)

Ta6bnuuya 3

FemaTonornyeckasa TOKCMYHOCTb no wkane ICAHT
Table 3

Hematologic toxicity by the ICAHT scale

CTeneHb TOKCUYHOCTHU Yucno nayneHToB (n=47)
G1 17 (36,1%)

G2 18 (38,3%)

G3 10(21,3%)

G4 2 (4,2%)
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ncxopy. Y TpeTbero naumeHTa Ha 8- feHb nocsie nHby3nm Hbina guarHocTMpoBaHa ABy-
CTOPOHHAA MHEBMOHUSA, NoTpeboBaBLIas KOPPeKUU aHTMOaKTepuanbHOW Tepannn
MCMNoNb30BaHNEM MpenapaToB pe3epsa. Bce Tpu naumeHTa Obliv 3apaHee OTHeCEHbI
wkanon CAR-HEMATOTOX K rpynne BblCOKOro pucka (6ann =2), utTo noaTBep>KaaeT ee
NPOrHOCTNYECKYIO LLlEHHOCTb B OTHOLLIEHWMW He TONbKO FreMaTOTOKCMUYHOCTH, HO 1 accoLu-
NPOBaHHBbIX C HEN XM3HEYTpoXKatoLWNX NHGEKLNIA.

B 3AK/THOYEHUE

WccnepoBaHme noaTBepAUIIO BbICOKYIO YacTOTY reMaToNIornMyeckom TOKCMYHOCTH No-
cne tepanun CAR T-kneTkamu ¢ npeobnagaHmem HenTponeHun. MprMeHeHWe LWKanbl
ICAHT no3B0nnnoO BbIABUTb, YTO MPUMEPHO Y KaXJOro YeTBepToro naumeHTa (25,5%) pas-
BMBAETCA TAXKENasa UM yrpoxaiollasn »*KunsHu Gdopma TOKCUYHOCTU, KOTopasa onpeaensaert
rpynny HauBbICLLIEro prcka NHOEKLMOHHbIX OCIIOXHEHUI U CMEPTHOCTY 6e3 nporpeccu-
poBaHus.

LLikana CAR-HEMATOTOX aBnaeTca MOLHbIM MHCTPYMEHTOM AN1A pa3fdeNieHnA naymeH-
TOB Ha rpymnmnbl HA3KOrO 1 BbICOKOIO PUCKa, YTO NMO3BOJIAET MePCOHaNn3MpoBaTb Noaxos K
neveHuio n npodunaktnke ocnoxHeHuii CAR T-Tepanuu nyTem oLeHK/ UHAMBUAYaNbHO-
ro prcka n cTpatuduKaLmm NaumeHToOB 4O Hayana Tepanuu.
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Abstract

Introduction. Chronic lymphocytic leukemia (CLL) is the most common type of leukemia
in adults. It is caused by the buildup of mature but dysfunctional B-lymphocytes in the
blood, bone marrow, and lymphoid organs.

Purpose. This study examines immunophenotypic markers (CD5, CD19, CD38, LAIR1) and
genetic changes (17p, 11q, 13q deletions) in a group of CLL patients from Kerbala, Iraq.
Flow cytometry using BD/FACS LYRICS and FISH was performed, and the results from the
lab were compared to the clinical findings.

Materials and methods. This retrospective study evaluated 100 treatment-naive CLL
patients diagnosed at Al-Mujtaba Hospital for Hematological Diseases and Bone Marrow
Transplantation. The diagnosis was confirmed following the International Workshop on
Chronic Lymphocytic Leukemia (IWCLL) criteria, immunophenotypic confirmation via
flow cytometry.

Results. The most recent study found that 68% of patients had elevated LAIR1, which is
linked to rapid disease progression (p<0.001). Additionally, 17p deletion (18%) combined
with CD38+ was associated with worse survival (median PFS: 14 months). A new high-risk
profile was identified: CD38+/LAIR1+/17p del (3-year OS: 42%).

Conclusion. This study shows that LAIR1 and 17p deletion are crucial for predicting
outcomes in Iraqi CLL patients.

Keywords: CLL, immunophenotyping, 17p deletion, LAIR1, CD38
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Pesiome

BBegeHue. XpoHunyecknin numoountapHbin nenkos (XJ1J1) — Hanbonee pacnpocTpaHeH-
HbI TUN NenKkeMnmn y B3pocibix. OH BbI3bIBaeTCA HaKoMIeHUeM 3pesbix, HO ANCHYHKLMO-
HaNbHbIX B-nuMPoLMTOB B KPOBY, KOCTHOM MO3re 1 NIMMQONAHBIX OpraHax.

Llenb. B gaHHOM mccnepgoBaHUM n3yvalotca MMMyHodeHoTUnuYeckne mapkepbl (CD5,
CD19, CD38, LAIR1) 1 reHeTuYecKne nameHeHus (geneuun 17p, 11q, 13q) B rpynne nauu-
eHToB ¢ XJ1/1 n3 Kepbenbl, Mpak. bbina npoBefeHa NpoToYHas LUTOMETPUS C UCMOMb30Ba-
Huvem BD/FACS LYRICS v FISH, a pe3ynbTaTbl nabopaTopHbIX UCCieOBaHWIA CPaBHUBaNUCh
C KNUHNYECKMMU AaHHbIMU.

Matepuanbl n metogbl. B 3ToM peTpocneKTMBHOM nccnefoBaHny 6biiv oLeHeHbl AaH-
Hble 100 nauneHToB C XJ1J1, paHee He MonyyaBLWKX JIeYEHUsA, KOTOPbIM Oblal NOCTaBnEH
[MarHo3 B 60JIbHYILIEe FemMaTosTIorMyecknx 3abosieBaHNin 1 TpaHCNIaHTaLMM KOCTHOTO MO3-
ra Anb-MypgxTtaba. [lnarHo3 6b11 NoaTBEp>KAEH B COOTBETCTBUM C KpuTepuammn Mexay-
HapogHoro pabouero coBeLlaHnsA Mo XPoHMYeckomy numooLmTapHomy neinkosy (IWCLL),
a TakXke UMMYHOpEHOTUNNYECKN NOATBEPXKAEH C MOMOLLbIO MPOTOUYHOW LIUTOMETPUN.
PesynbraTbl. B nocnegHem nccnegosaHuny 6bino ycTaHOBMEHO, UTO y 68% MaLMeHTOB Ha-
6ntofancs noBbllWeHHbIN ypoBeHb LAIRT, uTo CBAI3aHO C ObICTPbIM NPOrpPeccMpoBaHNeEM
3aboneBaHua (p<0,001). Kpome Toro, geneuma 17p (18%) B coyetaHmm ¢ CD38+ 6Gbina
CBfi3aHa C XyALWeN BbPKMBAEMOCTbIO (MefuaHa BblKMBAEMOCTI 6e3 NporpeccnpoBaHus
14 mecaueB). bbin BbiABNEH HOBbIN Npodunb Bbicokoro pucka: CD38+/LAIR1+/peneunsa
17p (3-neTHAA 06Lan BbKMBAaEMOCTb 42%).

3akmoueHwme. [laHHOe uccnepgosaHve nokasbiBaeT, uto LAIR1 n geneuuna 17p umetot pe-
LatoLiee 3HaueHne AnA NPOrHo3MpPoBaHMA UCXOA0B Y MPaKCKMX naumeHTos ¢ XJ1/1.
KnioueBble cnoBa: XJ1/1, tmmyHodeHoTUNnposaxue, geneunsa 17p, LAIR1, CD38

B INTRODUCTION

Chronic lymphocytic leukemia (CLL) is the most common type of leukemia in adults
in Western countries, affecting 4 to 5 out of every 100,000 people each year. It is caused
by the buildup of mature but dysfunctional B-lymphocytes in the blood, bone marrow,
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and lymphoid organs. Most people with this condition are older, with a median age of 70

when they are diagnosed. CLL has a very varied clinical course, with some cases being so

mild that they don't need treatment for years and others being so aggressive that they

need therapy right away [1, 2].

Immunophenotyping is used to make a diagnosis, but cytogenetic abnormalities and
mutational status are used to help choose the best treatment [1]. Targeted therapies like
Bruton tyrosine kinase (BTK) inhibitors and BCL-2 antagonists have made a big difference
in how well patients do [3]. Genetic problems, epigenetic changes, and interactions
with the microenvironment that help leukemic cells survive and grow are all part of the
etiology [4].

The clinical profile shows that CLL mostly affects older adults, with a small male-to-
female ratio of about 1.7:1 [5]. Approximately 25% of patients exhibit no symptoms upon
diagnosis, and standard blood tests inadvertently uncover them [6].

Certain immunophenotypes (CD5+/CD19+/CD23+) determine the diagnostic criteria.
Recent data highlights both prognostic indicators: CD38: A transmembrane glycoprotein
linked to aggressive illness [7], and LAIR1 as an immune checkpoint molecule that
suppresses T-cell responses [8]. Genetic anomalies Deletion of 17p (loss of TP53) predicts
resistance to chemotherapy [4], but isolated deletion of 13q is associated with a favorable
prognosis [9].

Although there are potential regional variations in disease biology, no prior studies
have comprehensively evaluated these markers in Iraqgi CLL patients. Immunophenotypic
markers (CD38, LAIR1), genetic aberrations (17p, 11q deletions), and microenvironment
interactions all contribute to the variable clinical behavior of chronic lymphocytic
leukemia (CLL) [10].

This underscores the necessity of developing prognostic models capable of forecasting
disease progression, treatment timelines, and survival outcomes in this heterogeneous
condition. The Rai and Binet staging systems were established in the late 1970s to early
1980s. Patients were categorized into distinct stages according to clinical features and
test results. Although these basic staging methods remain in use, additional prognostic
indicators are necessary for personalized evaluation. Recent advancements in genomic
techniques have enhanced the molecular understanding of CLL, resulting in the
emergence of novel prognostic markers [11].

Established prognostic factors:

— Rai and Binet staging systems (0-IIl) [12, 13].

— Serum markers (32M and HLA class | complex microglobulin, TK) [14, 15].

— IGHV somatic hypermutation status [16].

— TP53 mutations [17, 18].

— Cytogenetic changes in CLL are Del17(p) [ deletions of the short arm of chromosome
17 (del[17p]) [19, 20], deletions in chromosome 11 (11923) [4, 14], Trisomy 12 [21], PI3K
protein [22], NOTCH1 mutations [22, 23] and SF3B1 mutations [24].

CLL treatment has evolved significantly over the past few years, with new drugs like
BTK, BCL-2, chemoimmunotherapy and PI3K inhibitors being used [25].

Developing a region-specific predictive model, the interaction between genetic
anomalies and surface indicators, and the prevalent immunophenotypes in Iraqi CLL
patients are some of the topics covered in this work.
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B MATERIALS AND METHODS

Patient Selection and Study Design

This retrospective study evaluated 100 treatment-naive CLL patients diagnosed
at Al-Mujtaba Hospital for Hematological Diseases and Bone Marrow Transplantation,
Karbala, Irag, between 2022 and 2024. The diagnosis was confirmed following the
International Workshop on Chronic Lymphocytic Leukemia (IWCLL) criteria, which include
peripheral blood lymphocytosis (=5x10°/L B-lymphocytes sustained for >3 months),
immunophenotypic confirmation via flow cytometry (CD5+/CD19+/CD23+ with weak
surface immunoglobulin).

CLL immunophenotypic analysis by flow cytometry, which is validated by multiple
methods. So, the following antibody panel was utilized with a 10-color BD FACS LYRICS
flow cytometer:
®  B-cell markers include slgM (weak), CD19, CD20 (dim), and CD23.
= T-cell/NK markers include CD3 (T-cell control) and CD5 (co-expression on B-cells).
®  Prognostic indicators: LAIRT (CD305) and CD38.
®  Additional markers include kappa/lambda light chains (which measure clonality),

CD43, CD31, CD10 (which excludes other lymphomas), and CD11c (which excludes

hairy cell leukemia).

Positive threshold values

These values are obtained by results which promoted 30% of leukemic cells have the
CD38 gene and LAIR1 has an expression level of at least 20% (7, 8).

For the purpose of identifying genetic aberrations, fluorescence in situ hybridization
(FISH) was carried out on samples of peripheral blood using Vysis probes, which were
manufactured by Abbott Molecular: both 17p13 (a loss of TP53) and 11922.3 (a deletion of
ATM), 13914 and the loss of D13525 and RB1, and trisomy 12 (the CEP12 probe).

Clinical data collection and follow-up are conducted based on demographics (age,
sex, Rai/Binet stage), laboratory parameters (hemoglobin, platelet count, LDH, (32-
microglobulin, and therapy response), and progression-free survival (PFS) and overall
survival (OS).

Inclusion criteria

Age =18 years.

Recently diagnosed, undergoing treatment-naive chronic lymphocytic leukemia.
Readiness to provide informed consent.

Exclusion criteria

Previous therapy aimed at chronic lymphocytic leukemia (CLL).
Simultaneous active malignancies.

Infection with HIV or HTLV-1.

Data analysis

For quantitative data, we used the mean + SD, ranges, percentages, and frequencies
tools in SPSS (Statistical Package for the Social Sciences) version 26. For qualitative data,
we utilized the frequency function. Survival analysis was conducted using the Kaplan-
Meier curve, with comparisons were conducted with the log-rank test. Multivariate
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Cox regression analysis was conducted to ascertain independent predictive variables,
adjusting for age, stage, CD38, LAIR1, and 17p deletion. A p-value below 0.05 was deemed
statistically significant.

B RESULTS

This group of predominantly male CLL patients (median age: 62 years) had a statistically
significant number of advanced-stage illnesses (Rai lll-1V: 23% [p-value<0.001], Binet C:
22% [p-value=0.002]). Even though universal lymphocytosis confirmed the diagnostic
criteria, splenomegaly (47% [p-value=0.04]) and lymphadenopathy (63% [p-value=0.01])
were both prevalent. Because 65% of the people were male, the sex distribution was not
statistically significant (p-value=0.12) (Table 1).

Flow cytometry showed that CD5 and CD19 were expressed in all cells (100%). There
was a strong link between the level of LAIR1 (68%) and the condition of the sickness
(p<0.001), as well as the level of CD28 (42%; p=0.003). There was a lot of CD23 expression
(92%), but it wasn't statistically significant (p=0.21). IgM expression was low (38%; p=0.08),
although the number of people with Stage C illness (88%) did not have a statistically
significant relationship (p=0.15) (Table 2).

Table 1
Patient characteristics
Parameter % p-value
Median Age 62 years (45-80) -
Sex (male : female) 65:35 0.12
Rai Stage
Stage 0 (low risk) 32 -
Stage |-l (intermediate) 45 0.03
Stage llI-1V (high risk) 23 <0.001
Binet Stage
Stage A 40 -
Stage B 38 0.08
Stage C 22 0.002
Lymphocytosis (=5x10°/L) 100 -
Splenomegaly 47 0.04
Lymphadenopathy 63 0.01
Table 2
Expression of principal immunophenotypic markers
Parameter % p-value of disease status
CD5 100 -
CD19 100 -
CcD23 92 0.21
CD 28 42 0.003
LAIR1 68 <0.001
sigM 38 0.08
Stage C 88 0.15
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Table 3
Prevalence of cytogenetic abnormalities by FISH
Genetic Abnormality % OS (months) PFS (months) p-value
17p deletion (TP53 loss) 18 28 14 <0.001
11q deletion (ATM loss) 22 42 22 0.01
13q deletion (sole) 35 None 60 0.002
Trisomy 12 15 55 36 0.08
Normal FISH 10 72 48 -
Table 4
Comparison high-risk with low-risk
Parameter High-risk (n=12) Low-risk (n=35) p-value of disease status ‘
3-Year OS (%) 42% 89% \
Median PF 14 48 <0.001 ‘
Treatment failure 83% 12% ‘

Note: high-risk: CD38+/LAIR1+/17p del, low-risk: CD38-/LAIR1-/normal FISH.

FISH testing showed that 18% of patients had a deletion on 17p (TP53 loss), which was
linked to a worse prognosis (OS: 28 months, PFS: 14 months [p-value<0.001]). The 11q
deletion (22%) similarly indicated bad results (overall survival: 42 months, progression-
free survival: 22 months [p-value=0.01]). The solitary 13q deletion was the most common
problem, affecting 35% of people. It was linked to a 60-month progression-free survival
rate [p-value=0.002]. Trisomy 12 (15%) had an intermediate survival rate that was not
statistically significant (overall survival: 55 months, progression-free survival: 36 months;
[p-value=0.08]). Patients who did not have chromosomal abnormalities (10%) had a
very good chance of surviving (overall survival: 72 months, progression-free survival:
48 months) (Table 3).

Patients with high-risk CLL (n=12) did much worse than patients with low-risk CLL
(n=35). This was shown by a lower 3-year overall survival rate (42% vs. 89% [p<0.001]), a
shorter median progression-free survival rate (14 vs. 48 months [p<0.001]), and a higher
rate of treatment failure (83% vs. 12% [p<0.001]). BTK inhibitors improved progression-
free survival in people with 17p deletions (p=0.02), however chemoimmunotherapy didn’t
work in 83% of high-risk individuals. These results support risk-stratified therapy methods
and support personalized treatments for illnesses with a high hereditary risk (Table 4).

B DISCUSSION

The progressive proliferation and accumulation of mature lymphocytes that are
functionally incompetent are the hallmarks of CLL, a monoclonal disorder. In the image
below, the histologic sample illustrates the morphology of these lymphocytes [26]. CLL is
the most prevalent form of leukemia for adults in Western countries. It is not uncommon
for patients to succumb to complications from CLL within a few years of their diagnosis;
however, the majority of patients survive for a minimum of five years [27].

In order to diagnose CLL, it is necessary to conduct a microscopic examination of the
peripheral blood and a flow cytometry analysis of the lymphocytes to confirm clonality
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and molecular expression [1]. A modest blood sample is sufficient to perform both
procedures [28]. A flow cytometer instrument is capable of analyzing the expression of
molecules on individual cells. This necessitates the utilization of specific antibodies that
target fluorescent markers on cell-surface molecules that exhibit recognition by the
instrument [29]. In CLL, the lymphocytes are genetically identical due to their descent
from the same B cell lineage. CLL cells have the ability to express both conventional
B-cell markers, such as CD19 and CD20, and aberrant surface markers, such as CD5 and
CD23 [30].

Because of the significant clinical variability of CLL, reliable prognostic markers
are essential for directing risk-adapted treatment. Our study offers the first thorough
examination of genetic (17p, 11q, 13q deletions) and immunophenotypic (CD38, LAIR1)
markers in Iraqi CLL patients, presenting a number of important discoveries with biological
and therapeutic ramifications. With male predominance (65%), consistent with global
CLL epidemiology [1]. Also, with high-risk Rai stages (llI-IV) in 23%, similar to Western
cohorts [4].

Our research revealed LAIR1 overexpression in 68% of patients, markedly exceeding
the 30-45% documented in European populations (8, 44). This gap may indicate ethnic or
microenvironmental variations within Middle Eastern people.LAIR1 (Leukocyte-Associated
Immunoglobulin-Like Receptor 1) isanimmunological checkpoint protein that suppresses
T-cell activation, perhaps facilitating immune evasion in CLL [8]. LAIR1 interaction with
collagen in the lymph node microenvironment transmits inhibitory signals that diminish
cytotoxic T-cell responses, hence promoting leukemia cell survival [31]. Our findings that
LAIRT+ patients exhibited markedly worse progression-free survival (18 vs. 48 months,
p<0.001) corroborate recent research indicating LAIRT as an autonomous predictor of
aggressive illness. The findings indicate that LAIR1 testing ought to be integrated into
standard CLL prognostication, especially for high-risk individuals [32].

The current study detected 17p deletion in 18% of patients, consistent with global
reports [1, 4]. However, the poor survival in our cohort (median OS: 28 months vs. 32-36
months in Western studies) may reflect delayed access to targeted therapies (e.g., BTK
inhibitors) in Irag. Notably, CD38+/17p del patients had the worst outcomes (3-year
OS: 42%), reinforcing the concept that CD38 amplifies B-cell receptor (BCR) signaling,
exacerbating TP53-deficient CLL aggressiveness [7, 33]. This synergy has been reported in
prior studies, as in CLL4 trial showed that 17p del patients had a median PFS of <12 months
with chemoimmunotherapy [34], similar to our cohort (14 months). Also, RESONATE-2
study confirmed that ibrutinib improves outcomes in 17p del patients, supporting our
recommendation for first-line BTK inhibitors in this subgroup [35].

Although there have been advancements in the biology of CLL, CD38 is still a strong
prognostic marker; our cohort had a positivity rate of 42%, whereas Western studies have
found a positivity rate of 30-50% [7, 36]. According to study by Ten Hacken and Burger,
CD38 is involved in BCR activation and microenvironment interactions; hence, CD38+
patients exhibited higher Rai stages (p=0.003) and worse PFS [37]. Also, it's found that
CD38+ CLL cells have elevated NF-kB activation, which promotes survival, according to
recent single-cell RNA sequencing studies [38]. Especially in low-resource areas where
FISH would not be easily accessible, our data suggest keeping CD38 in risk categorization
models.
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The results of our FISH research indicated a number of outcomes with a variety of
objectives. Similar to Western cohorts [9], 13q deletion accounts for 35% of cases and is
related with positive outcomes (median progression-free survival: 60 months). In addition,
there is a 22 percent deletion of 11q, which is slightly greater than the 15-18 percent that
was observed in the United States [4]. This may be related to regional genetic variances.
Based on a previous study, trisomy 12 (15%) is considered to be within the expected ranges
and has an intermediate prognosis [39]. Therefore, ten percent of patients showed normal
FISH, which is a lower proportion than in European studies (20-25%) (9). This indicates
that there may be undiscovered mutations (such as NOTCH1 and SF3B1) that require next-
generation sequencing in subsequent research.

Our data observed a new high-risk subgroup consisting of 12% of patients who had
CD38+/LAIR1+/17p del alleles and had a three-year overall survival rate of only 42%.
Emerging research suggests that combined immunogenetic indicators perform better
than separate abnormalities [40]. There were reports of findings that were comparable
in the outcomes. The MDACC 2019 cohort found CD38+/TP53mut combination had the
shortest median overall survival (3.1 years), highlighting the need for alternative treatment
strategies like BTKi/BCL2i-based regimens for high-risk patients [1].

Another study is conducted a study group analysis and showed that patients with
17p del/CD38+ had a 5-year survival rate of less than 30%. In this extremely high-risk
cohort, these findings highlight the importance of utilizing alternative medicines such as
venetoclax combined with anti-CD20 chemotherapy [34].

Limitions in our study are observed. First is a retrospective, single-center design
(prospective validation is required). Second, there is insufficient information on IGHV
mutations; future research should incorporate molecular profiling. Last but not least,
a small group of 12 high-risk individuals. Therefore, collaborating at multiple locations
could strengthen the statistics.

B CONCLUSION

Our work shows that Iraqi CLL patients have unique immunophenotypic (LAIR1, CD38)
and genetic (17p del) patterns. These patterns can help doctors figure out how to best
treat these patients and how to lower their risk. These results show how important it
is to do CLL research in specific areas to get the best results for groups that aren’t well
represented.
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Pesiome

BBepeHme. KonopeKTasibHbIl pak 060404YHOW KMLLKK OCTAETCA OLHOWN 13 Hanbornee 3Ha-
UMMBIX OHKOJTIOMMYECKMNX MATONOMIA, XapakTepumsyloLwenca BapnabenbHOCTbIO KNnHMYe-
CKOFO TEYEHWA N NCXOA0B, KOTOPbIE He BCeraa KoppenmpyoT ¢ 00LWenPUHATLIMW NPOFHO-
CTUYECKUMIW NapameTpamm.

Llenb. MNpoBectn peTpoCneKTVBHbIA aHaNN3 KAMHMKO-NATONOMMYECKNX XapaKTepucTuk
N HEMOCPEeACTBEHHbIX NCcXoAoB Yy 100 NauneHTOB C KONOPEKTaNIbHbIM PaKOM 060404YHOM
KULLKW, NPOJIEUEHHbIX B YCTOBUAX XMPYPrYeCKoro ctaljuoHapa.

Matepuanbi n metogbl. [1poBefieHO PETPOCNEKTNBHOE OHOLIEHTPOBOE UCCNIef0BaHNE
Ha 6a3e xmpypruyeckoro otaeneHus. NpoaHann3npoBaHbl fJaHHble 100 nocnegoBatesb-
HbIX NaLVeHTOB ¢ BepUdMLUPOBAHHBIM AUArHO30M aleHOKapLMHOMbI 06040UYHON KALLIKK
3a nepwvop ¢ AHBapA 2024 no ceHTA6pb 2025 1. OueHUBaNMCh IoKanu3aumsa onyxonu, cTa-
auna no TNM, Bug neuenma n ncxogbl rocnntannsaumnm.

PesynbraTtbl. CpegHUI BO3pacT NaumeHToB coctaBun 65,3+8,7 roaa. BoiABneH napagokc
KPaTKOCPOUHbIX MCXOA0B: NPOLEHT 61aronpuATHbIX CXOLOB Obin Hosblle y NaLnMeHTOB
c IV ctaguen nocne nannvMatMBHbIX onepauuii (75,9%) no cpaBHEHMIO C NaLeHTamMn Co
ctagmnamu lI-1ll nocne pagmkanbHoro neveHnsa (65,2%). KniouesbiM GakTopoM, yxyaLiato-
UM MCXoAbl PafKanbHOro NeyeHuns, CTanu nocneonepaLmoHHble OCNIOKHEHUSA, YacTo-
Ta KOTopbIx cocTaBusa 18,8%, a neTanbHOCTb B 3TOW NOArpynne 6bi1a AOCTOBEPHO BbiLle
(11,1% npotus 2,6%, p<0,05).

3akntoueHue. HenocpeacTBeHHbIN ycnex neyeHnsa paka 060A40UYHON KMLWLKKN B YCIOBUAX
CTauMOHapa B 3HAUYNTESIbHOW CTeneHn onpefensaeTca He CTONbKO PacnpoCTPaHEHHOCTbIO
OMNyXONeBOro NpPoLecca, CKONMbKO TEXHNYECKON YCMeWHOCTbI0 XUPYPrnmyeckoro BMeLla-
TeNIbCTBA U OTCYTCTBMEM TAXKESTbIX MOC/IeoNepPaLMOHHbIX OCIIOXKHEHWA.

KnioueBble cnoBa: KonopeKTasbHbIi pak, 060[04HasA K1LLKa, XMPYPrMyeckoe fieyeHue,
nocneonepaloHHble OCIOXKHEHWSA, Na/NINaTUBHAA MOMOLLb, PETPOCMNEKTVBHbIV aHanmn3
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Abstract

Introduction. Colorectal cancer of the colon remains one of the most significant
oncological pathologies, characterized by variability in clinical presentation and outcomes
that do not always correlate with established prognostic parameters.

Purpose. To conduct a retrospective analysis of clinicopathological characteristics and
immediate outcomes in 100 patients with colorectal cancer of the colon treated in a
surgical hospital setting.

Materials and methods. A retrospective single-center study was conducted based on
a surgical department. Data from 100 consecutive patients with a verified diagnosis
of colon adenocarcinoma for the period from January 2024 to September 2025 were
analyzed. Tumor location, TNM stage, type of treatment, and hospitalization outcomes
were assessed.

Results. The mean patient age was 65.3+8.7 years. A paradox of short-term outcomes
was revealed: the percentage of favorable outcomes was higher in patients with stage
IV disease after palliative operations (75.9%) compared to patients with stages II-Ill after
radical treatment (65.2%). Postoperative complications were a key factor worsening the
outcomes of radical treatment, with a frequency of 18.8%, and mortality in this subgroup
was significantly higher (11.1% vs. 2.6%, p<0.05).

Conclusion. The immediate success of treatment for colon cancer in a hospital setting
is largely determined not so much by the prevalence of the tumor process as by the
technical success of the surgical intervention and the absence of severe postoperative
complications.

Keywords: colorectal cancer, colon, surgical treatment, postoperative complications,
palliative care, retrospective study

B BBEJAEHWE

KonopekTanbHblii pak 060[40YHON KULWKN COXPAHAET IUanpyloLme nosuuum B CTpyK-
Type OHKOJIOrM4yeckoi 3a601eBaeMoCcTyi U CMEPTHOCTM B MUpe 1 B Pecny6nuke benapycb
[1, 2, 16]. CoBpemeHHble noaxofbl K fie4eHnio, BKIOYalowWwye paguKkanbHyo XUpypruo,
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KnnHMKo-naTonornyeckune NpeauKTopbl pesynsTaTtos edeHns
KONOPEKTaIbHOro paka 060A404HON KNLWKW: aHanu3 100 KNMHUYECKNX HabnoaeHni

HeoablOBaHTHYIO 1 aAblOBaHTHYIO Tepanuio, MO3BONAIT AOCTMUb XOPOLUNX OTAANEHHbIX
pe3ynbraToB, 0COOEHHO Ha paHHWX ctaguax [4, 7, 10, 11]. OgHako 3HauuTenbHasA YacTb
NnaumeHToB C pakom 060A0YHOW KALLIKK BNepBble 0OpallaeTcs 3a MOMOLLbIO YXKe C OCNOX-
HeHHbIMK dopmamum 3aboneBaHua [3, 5, 14]. [porHo3 B Takux Cnyyasax onpenensaerca He
TONbKO CTagmen onyxonesoro npouecca no TNM, HO 1 TAXKECTbIO CaMOro OCNOXKHEHUA
(HenpoxoaumocTb, Nepdopauus, KPoOBOTeUEHUNE), a TaKKe 6e3onacHOCTbIo 1 3ddeKTUB-
HOCTbIO BbINOMHEHHOIO XMPYPruyeckoro BmellaTenbcTea [6, 13, 21, 24]. Habniogatotca
KNMHMYEeCKNe cuUTyaumn, Korga nauueHTbl ¢ AUCCEMMHUPOBAHHBIM NpoLeccoMm B 060-
[OYHON KULLKe Nocne NaninaTMBHbIX onepaunin AeMOHCTPUPYIOT YAOBNETBOPUTENbHbIN
KpPaTKOCPOUHbI UCXOA, B TO BPEMA Kak MauMeHTbl C NoTeHUManbHO KypabenbHbiM 3a60-
NleBaHVEM CTaNIKUBAKOTCA C TAXKEbIMI NOCIeONEePaALMOHHBIMU OCNIOXHEHMAMMU, CBOAALLN-
MM Ha HeT npenMyLLecTBa pagnKkanbHOro BmellatenbcTaa [8, 12, 18, 20].

B LIEJIb NCCNEQOBAHUA

rlpOBECTI/I peTpOCI'IEKTVIBHbIIZ aHalMn3 KIANHUKO-NATOJIOTNYeCKUX XapaKTepuctnk un
HenocpeacTBeHHbIX NCXodoB y 100 naymneHToB C KOJIOPEKTa/lbHbIM pakoM O6OJJ,O‘-IHOI7I
KULWKW, NponeyeHHbIX B YCNIOBUAX XUPYPrnyeckoro CtaunmoHapa, C akueHTOM Ha BianAaHmne
OCNOXKHEHWI 3aboneBaHUA n XNpyprmnyeckoro neyeHmA Ha KOHEYHbIN pe3ynbrat.

B MATEPWAJIbl U METObI

[AunsaiH nccnegoBaHnA N NaBeHTbl

MNpoBeaeHo peTpoCnekTNBHOE OAHOLIEHTPOBOE UCCNefoBaHne Ha 6ase xupypruve-
cKoro otaeneHus. B nccnepgosaHue BktoueHbl 100 nocnegoBaTeNibHbIX NaLMEHTOB C Be-
proMLMPOBaHHBIM ANArHO30M «afeHOKapLMHOMA 060L0UYHON KMLLKM», HAXOAUBLLIMXCA
Ha neyeHnmn B nepuog c AHBapa 2024 no ceHTAbpb 2025 r. AHanM3npoBanmcb obesnmyen-
Hble JaHHbIe BbIMUCHbIX SMMKPW30B, NPOTOKONOB nccnepgosaHui (KT, Y3, sHopockonnye-
CKWX, MAaTOrMCTONOrNYECKNX).

KpuTtepun BkntoyeHus:

rMCTONOrNYECKN BepnULNPOBaHHDBIN ANarHo3 «afieHoKapLMHOMA 06040UHON KULLKNY;

Hannyme NONHON MeANLIMHCKON JOKYMeHTaUMW, BKNtoYan JaHHble O NPOBeeHHOM fe-

YEHUM U NCXOAE rocnuTanm3ayunn.

KpuTtepun ncknouyeHus:

HernosiHoTa MeANLMHCKOWN AOKYMeHTauuy;

HanrumMe CUHXPOHHbIX 3/I0KaYeCTBEHHbIX HOBOOOPA30BaHUIM APYrov noKanm3saLmnu.

MeTopabl nccnepoBaHua

CrapmpoBaHue 3aboneBaHmA NpoBoaunock no knaccueumkaumm TNM 8-ro nsgaxHms
(UICC). OueHmBanncb nokanumsaumsa onyxonun B 060404YHON KuLKe, cTagma 3abonesa-
HWSA, HaNMYMe N XapaKTep OC/TOXKHEHUIN KONOPEKTaNIbHOMO paka Npuv NOCTYNeHNM, BUA,
BbIMOJIHEHHOTO XUPYPr1YeCKOro flieYeHus, Hanmnume nocsieonepaLnoHHbIX OCNOXKHe-
HWI [18, 20]. Micxoa rocnutanu3aummn KnaccnduumnmpoBanca Kak 61aronpuaTHbIN (Bbinu-
CKa C ynyulleHriem/BbI340POBIeHNneM) U HebnaronpuATHBIN (BbiNMCKa 6e3 ynyulieHus,
nepesof B Apyroe oTaeneHve AnsA NPOAOIIKEHNA NeYeHNA OC/IOKHEHWUI, NeTasnbHbIN
ncxon).
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CraTucrnyecknin aHanus

O6paboTKa AaHHbIX MPOBOAUSIACE C UCMONIb30BaHNEM MPOrPaMMHOro obecneyeHus
Python 3.8 c bubnuotekamu pandas u scipy.stats. [1nsa cpaBHeHVA KaTeropranbHbIX nepe-
MEHHbIX MPUMEHANCA KpUTepuin x> ¢ nonpasKoii Metca nnn TouHbin kputepnii Ouiepa.
PaccuutbiBanucb otHowWweHus waHcos (OR) ¢ 95% goBeputenbHbiMy nHTepBanamu. Ctatu-
CTMYECKN 3HAYNMbIMWN CYUTaNnCh pasnnuna npm p<0,05.

B PE3YJNbTATHI

Aemorpadunuyeckune n KNMHMKO-NAToNOrMyecKkne XxapakrepucTtmki

O6uwas xapakTepuctnka 100 mauMeHTOB npepacTaBfieHa B Tabnuue. CpegHuin BO3-
pacT naumeHToB cocTaBwun 65,3+8,7 roga. B mnccnegoBaHun npeobnaganyt My»K4uHbl
(65%). Ha ctaguu Il v lll npuwnocb 82% cnyyaes, B TO BpeMA Kak MeTacTaTUYeCcKun pak
(cTapgua IV) 6b11 guarHoctupoBaH y 10% nauuneHToB. Mo nokannsaymm B 060404HON KML-
Ke npeobnafano neBoCTOpOHHee nopaxeHue (65% B cymme). Nogasnatoliee 60NbLUNH-
CTBO MaLMeHTOB MMeSM COMyTCTBYIOLLYIO NaTONOrIo.

AHanus ncxoaoB neyeHns

MpoBeaeHHbIN aHanM3 KPAaTKOCPOYHbIX NCXOLOB NIEUEHUS BbIAIBWII, YTO HAaMOOMbLLMIA
NpoLeHT 6NaronpUATHLIX NCXOAO0B Habnoganca B rpynne nauueHTos ¢ IV ctaguen paka
060[04YHO KNLLKK, KOTOPbIM BbINOMHANMCL NaNAnNaTUBHbIE XMPYpPruyeckre BMeLlaTesb-
cTBa (75,9%). B rpynne nauymeHToB co ctaguamu lI-lll, nepeHeclunx pagukanbHble onepa-
Uun, 3TOT Nokasatesib 6bin HUKe (65,2%). KntoueBbiM GpakTopoMm, HUBENUPYIOLLUM NPeu-
MyLLeCTBa pafrKanbHOrO fleueHus, CTano pas3BuTre nocneonepaLoOHHbIX OCIOXHEHWI.
JleTanbHOCTb B rpynne ¢ nocsieonepaluoHHbIMM OCTOKHEHUSIMU Obiflia LJOCTOBEPHO BblLLe
n coctaBmna 11,1% npotuB 2,6% B rpynne 6e3 ocnoxHeHuin (p<0,05).

B OBCYXJAEHUE

|_|OJ'Iy‘-IEHHbIe AdaHHble noATBepKAaloT CywecTBOBaHUE MNapaAoKCalibHbIX KAMHWYe-
CKnxX cvuTyau,wh npun pake O60,£|,OLIHOI7I KWK, Korga nauneHTbl C pacnpoCcTpaHeEHHbIM MPO-
LeccomM eMOHCTPUPYIOT NyYLlY0 KPAaTKOCPOYHYIO BbIXXKNBA€MOCTb NocCse NajamaTuBHbIX

Demorpadunyeckue n KNMHNKO-NATONOrNYeCcKe XapaKTepucTUKmN NaLueHToB ¢ pakoMm 060f04HON
KuUwkm (n=100)
Demographic and clinicopathological characteristics of patients with colon cancer (n=100)

Mapametp 3HaueHune %
Mon:

B MyXCKON 65 65,0
B KeHCKUn 35 35,0
CpenHun Bo3pacT (ner) 65,31+8,7

Cragma no TNM (8-e n3a.):

| 8 8,0
L 37 37,0
L[| 45 45,0
|V 10 10,0
Jlokanusauma B 060404HON KULLKE:

B PaBOCTOPOHHAA 35 35,0
= 1eBOCTOPOHHAA 45 45,0
PekTocurmoungHbii otaen 20 20,0
«EBPa3snCKMN OHKONOTNYECKNIA KypHan», 2026, Tom 14, N2 2 191

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



KnnHMKo-naTonornyeckune NpeauKTopbl pesynsTaTtos edeHns
KONOPEKTaIbHOro paka 060A404HON KNLWKW: aHanu3 100 KNMHUYECKNX HabnoaeHni

BMeLUaTeNbCTB MO CPAaBHEHWIO C NaLMeHTaMM C TIOKaNbHbIMU GpopMamm, HO Pa3BMBLUNMN
TAXesNble nocneonepaLoHHble OCNIOXHeHMA [8, 9].

O6bAcHeHMeM faHHOro GeHOMEHaA CITYXKWUT pasnuune uenein neyeHus. Y naumeHToB C
IV cTapment paka 060404YHON KULIKK NannnaTBHaa onepauuns 6oi1a HanpasneHa Ha pas-
pelleHre KOHKPETHOrO XIM3Heyrpoxatowero ocsioxHeHua [20]. YcnewHoe goctmxeHne
3TOW Lenn 3aKoOHOMEPHO TPaKTOBaNOCh Kak 6/1aronpuATHLIA UCXO4 B paMKax AaHHOM ro-
cnuTanusauuu. B To Xe Bpems 06WNPHOE paanKasibHOEe BMeLLATeIbCTBO Ha 06040UHOM
KMLLKe camo Mo cebe ABNAETCA 3HaUMTeNbHbIM GaKTOPOM pUCKa Pa3BUTUSA OCIIOMKHEHWIA,
UTO MOXET HNBENNPOBATb ero JONroCPOUYHbIE OHKOJIOrMYeCcKue NpermMyLLecTBa B KOHTEK-
CTe KpaTKOCPOUHbIX ncxoaos [17, 19]. MNonyyeHHble pe3ynbTaTbl COrNacyoTca C AaHHbIMU
OPYrvx UCCnefoBaHUi, yKasblBaloWMX Ha NOC/IeonepaLiOHHble OCIOKHEHMA KaK Ha He-
3aBMCUMbBI GaKTOP YXyALIEHWA OHKOMOrMUYECKOW BbXKMBAEMOCTU MpK pake 060a04YHOM
Knwkn [22, 23].

B BbIBObl

1. Ha penpe3seHTtaTnBHOM BbibOpKe B 100 NaLMeHTOB NOATBEPXKAEHO, UTo Obosee Nonosu-
Hbl CNlyYaeB paka 0600UYHON KULLKN AMArHOCTMPYETCA B OCNOXHEHHO dopme, Tpe-
OytoLLeli HEOTIOXKHOWN XUPYpPruyeckon nomoLuu [3, 61, npy 3TOM BbIABEHbI Pa3nnuuns
B MpaBO- U N€BOCTOPOHHEN NoKanu3aumm onyxonen [15].

2. BbifiBNeH NapafoKc KPaTKOCPOUHbIX MCXOAO0B NpU pake 000A0YHOW KULLKK: NPOLEHT
6naronpuATHbIX UcxofoB 6bin Gonblue y naumeHToB ¢ IV ctagueit nocne nannMaTme-
HbIX Onepaunin No CpaBHEHMIO C NauneHTamn co ctaguamu lI-1ll nocne pagrkanbHoro
nevyeHwms.

3. lpoBeaeHHbIN aHan13 NO3BONAAET CYNTATb NOCEONePaALMOHHbIE OCNOXKHEHNA OQHNM
13 3HaUMMbIX GaKTOPOB, aCCOLMMPOBAHHBIX C MeHee 6naronpPUATHLIMU NCXOAAMU NO-
cne paanKanbHOro neveHna paka o6oao4YHoNn Knwkm [18, 23].

4. lNonyyeHHble JaHHble CBMAETENbCTBYIOT O BaXKHOCTW KOMMJIEKCHOro moaxopa, npu
KOTOPOM AOCTUXKEHNE OHKONOTMMYECKON paamnKanbHOCTU fOMNONHAETCA 6€3yC/IOBHbIM
BHVMMaHMEM K KaueCTBY TEXHNYECKOrO BbIMONHEHWA XMPYPrmyeckoro BMellaTeNlbCTBa
A1 ONTUMM3aLMKN 06X pe3ynbTaToB nedeHus [18, 24].
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Pesiome

BBegeHume. /iccnefgoBaHue cMCTeMbl reMoCTasa NpyU OHKOMATONOrMn 0BYC/IOBIEHO PO-
noto dGnubpmnHonM3a B npoueccax MHBa3UM U MeTacTasnpoBaHua. Ocobylo 3HaUMMOCTb
MMeeT OLieHKa PUCKOB TPOMOOTUUECKNX OCNTOKHEHWUI, KOTOpble Bbi3blBatOT A0 7,1% ne-
TaJIbHbIX NCXOA0B MPY ONYXOJNAX FO0BbI U LUEN.

Llennb. MNpoBecTn CpaBHUTENbHbIN aHa/IM3 KOMMOHEHTOB GMOPUHONN3A U MAPKEPOB BHY-
TPUCOCYANCTOrO CBEPTbIBAHNA KPOBU A1 OLEHKU MX NMPOTrHOCTUYECKOW 3HAYMMOCTU B
pa3BUTMU NoC/ieonepaLUoHHbIX KoarynonaTuii y NaumneHToB C pakoM ropTaHu.
Marepuanbl n metrogbl. B npocnekTMBHOe uccnefoBaHue BKoYeHbl 45 naumeHToB
C NNOCKOKNETOYHbIM pakom roptanu (Il ctagma — 13, Il ctagua — 32 yenoBeka). Ipynny
KOHTponA coctaBunun 15 3pgopoBbix nuu. OueHuBanu yposHU ¢ubpuHOreHa, npopyk-
TOB Aerpagauun ¢ubpuHa (MOADO/TPD), UMPKYyIUpYOLWMX MMMYHHbIX KoMriekcos (LINK)
1 3yrI00YNMHOBBIN NN3UC UCXOAHO, Ha 3-U 1 7-8-e CYTKM Nociie onepauumm.

Pe3ynbTaTbl. YCTAaHOBIEHO, UTO TAXKECTb KOArynonaTuv KoppennpyeT co cTaguein 3abone-
BaHuA. Mpwu Il ctagun 3adukcnpoBaHa BbipaxeHHasa runepdubdpriHoreHemus (4,3+0,2 r/n)
1 yrHeteHvne ¢nbprHonusa (nnsmc 245+22 MuH). BoisiBneHa JOCTOBEpHas CBA3b MeXAy
ypoBHeM PO 1 Hannumnem permoHapHbIxX MeTacTa3os: y 81,8% nauneHTOB C MeTacTa3amu
ypoBeHb PO pgocturan KpUtuyeckmx 3HadyeHun (go 500 mkr/mn). JokasaHo, 4to nmaro-
reHeTUYeCKMM TPUITEepPOM «HemMJa3MMHOBOrO» NpoTeonm3a ABnAeTca HakorneHue LK.
B nocneonepauroHHOM Neprofe BbIABNEHO KPUTUYECKOe OKHO Ha 7-8-e CYTKM, XapaKTe-
pusylolleeca MakcManbHon aenpeccren ¢nbprHonumsa (345 MUH) 1 NapagoKcanbHbIM
nukom MP® (198,0+42,0 MKr/Mn) 3a CYET aKTMBaLUU IN30COMANbHbIX GEPMEHTOB PaHbl.
BbiBogbl. MoHuTOopuHr MPO 1 UMK no3Bonaetr nporHo3npoBaTb MeTacTaTUYeCKnNin Nno-
TeHuman onyxonu. CoxpaHeHue NPOTPOMOOTUYECKOTO CTaTyca K KOHLY NMepBON Hepenu
nocne onepauuy 060CHOBbIBAET HEOOXOAUMOCTb MPOJIOHTALMKN aHTUKOATYSIHTHOMN Npo-
dunakTukm go 10-14 gHen.

KnioueBble cnoBa: pak ropTaHu, cctema remocTasa, ubpuHonus, npoayKTbl paciyense-
Hua GubprHoreHa, rmnepkKoarynauna, MetTacta3npoBaHve, NOC/IeonepaLOHHbIE OCNOX-
HeHVA, UMPKYMpPYIOLWe MMMYHHbIE KOMMIEKCbI
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Abstract

Introduction. The study of the hemostatic system in oncopathology is driven by the
fundamental role of fibrinolysis in tumor invasion and metastasis. Evaluating the risk of
thrombotic complications is of particular importance, as they account for up to 7.1% of
fatalities in patients with head and neck tumors.

Purpose. To conduct a comparative analysis of fibrinolysis components and markers
of intravascular blood coagulation in patients with laryngeal cancer to evaluate their
prognostic significance in the development of postoperative coagulopathies.

Materials and methods. A prospective study included 45 patients with squamous cell
laryngeal carcinoma (Stage Il - 13, Stage lll - 32). The control group consisted of 15 healthy
individuals. Fibrinogen, fibrin degradation products (FDP), circulating immune complexes
(CIC), and euglobulin lysis time were assessed at baseline, on day 3, and days 7-8 post-
surgery.

Results. It was found that the severity of coagulopathy correlates with the disease stage.
In Stage lll, pronounced hyperfibrinogenemia (4.3+0.2 g/L) and inhibition of fibrinolysis
(lysis time 245+22 min) were recorded. A significant correlation was revealed between FDP
levels and regional metastasis: in 81.8% of patients with metastases, FDP reached critical
values (up to 500 mug/mL). It was proved that CIC accumulation acts as a pathogenic
trigger for "non-plasmin" fibrin proteolysis. In the postoperative period, a "critical window"
was identified on days 7-8, characterized by maximum fibrinolysis depression (345 min)
and a paradoxical FDP peak (198.0+42.0 mg/mL) due to the activation of lysosomal
enzymes in the wound.

Conclusion. Monitoring FDP and CIC allows for predicting the metastatic potential of the
tumor. The persistence of prothrombotic status by the end of the first postoperative week
justifies the extension of anticoagulant prophylaxis to 10-14 days.

Keywords: laryngeal cancer, hemostatic system, fibrinolysis, fibrinogen degradation
products, hypercoagulation, metastasis, postoperative complications, circulating immune
complexes
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CocTosiHMe cncTeMbl remocTasa u d>|/|6p|/|Hon|/|3a Y nayneHToB
C pakoM ropTaHu B 4O- 1 nocneonepayMoHHOM nepuoge

B BBEAEHUE

B nocnepgHune roabl MHTEpeC K cUCTeMe reMocTasa Mpy OHKOMATONOrMN HeYyKNOHHO
pacTteT. COBpeMeHHble NcciejoBaHMA NOATBEPKAAIOT, UTo rnmnepdrbpruHoOreHeMuUs TeCHO
CBfA3aHa C PacnpoCTPaHeHHOCTbIO NpoLiecca U MeTacTa3nvpoBaHEM NPU MNOCKOKIETOY-
HOM pake roptaHu [1, 2]. CornacHoO akTyanbHbIM NpeacTaBNeHWAM, OMyXosieBble KNeTKn
CNOCO6HbI aKTUBHO BO3AEMCTBOBATb Ha JIOKaNbHbIN 1 CUCTEMHbIA FeMOCTa3, CEKPeTMpys
cneyundumyeckme NpoTenHasbl, B YaCTHOCTU aKTUBATOPbI Mla3MUHoreHa [3, 4].

Hapsapy c depmeHTaTUBHBIMU HapYLLIEHVAMY, BaXKHYIO poJib B MOAYNALUUN Koaryns-
LMOHHOIO Kackafla MOXeT Urpatb UMMYHOJOrYeckasa peakTMBHOCTb opraHusma. ®op-
MMpPOBaHUE LVNPKYIMPYIOLWMX UMMYHHbIX Komnnekcos (LK) n nx Bosgencreue Ha sHAOO-
TeNnuii coCyloB CNOCOOCTBYIOT AOMONIHUTENBHOWN aKTUBaLUM TPOMOOLIMTapHOro 3BeHa U
yrHeTeHuto ¢pnbprHONK3a, YTo CO3aaeT YCNoBUA AnsA GopMNPOBaHNA MUKPOTPOMOOB [5,
6]. Bbicokaa akTMBHOCTb aKTMBATOPOB Ma3MUHOreHa MHULUUPYET Kackag obpa3oBaHus
KONINareHoNnMTMYeCcKnx GepmMeHTOB, UTO UFPaeT KIIloYeBYyo posib B Aerpajalmmn BHeK e-
TOYHOrO MaTPUKCa, HaNpAMYH CNOCOBCTBYA UHBA3UM OMYyXONM U MeTacTa3npoBaHuio [7,
8]. Takum obpaszom, GPUbPUHONUTUYECKAA CMCTEMA MepPecTaeT BbIMOMHATL NNLLb 3alynT-
HYI0 POJib Y CTAHOBUTCA BaXKHbIM 3BEHOM B arpecCMBHOM pocTe HOBoobpa3oBaHus [9, 10].

Ocobyto CNoXKHOCTb MpefCTaBNAeT KOPPEeKLMA reMocTasa B Xofe XMpPYypruyeckoro
neveHus. OnepaTVBHOE BMeLIATESIbCTBO COMPOBOXAAETCA MOBPEXAEHMEM TKaHew, 13
KOTOPbIX B OOLLMI KPOBOTOK NoMagaeT 3HaunTesIbHOe KONMYeCTBO TPOMOONIacTUYECKMX
1 pnbpurHonMTMYecKux cybctaHumi [11, 12]. 3To npoBoLMpPYeET PUCK Pa3BUTUA CUHAPO-
Ma AMCCEMMHUPOBAHHOIO BHYTpUcocyauctoro ceeptbiBaHua (4BC), npoasnsaioweroca B
BMAE KPUTUYECKUX TPOMOO30B MM MACCMBHBIX remopparuii. CTaTucTnyecknue faHHble
YKa3bIBaloT Ha To, UTo 10 7,1% neTanbHbIX MCXOA0B cpefiy NaLMeHTOB C ONyXONsAMU roso-
Bbl U LLEeW CBAA3aHbl MMEHHO C MOCJIeonepaLMOHHbIMU KOarynonaTuamm n KpoBoTeueHns-
mu [13, 14].

HecmoTps Ha 3HauumocTb npobnembl, CBeLEHNA O COCTOSHUMN Pa3fINYHbIX 3BEHLEB
bUbpMHONM3a KOHKPETHO NPY pake ropTaHM OCTaloTCA BeCbMa orpaHuyeHHbIMU. bosb-
LUMHCTBO JOCTYMHbIX paboT He N03BONAT CPOPMMPOBATL LIeNIOCTHOE NPeACTaBNeHNE O
LAVHAMUKe 3TOW BbICOKOPEAKTUBHOW CUCTEMbI, 0OCOOEHHO B KPUTUYECKUI Nocieonepaun-
OHHbIN nepuog [15]. Kpome Toro, 3HaumTeNlbHasA YacTb NpeawwecTByOWNX NCCNefoBaHN
6a3npoBanacb Ha PYTUHHbIX MeToZax aHann3a, KoTopble He 06nafaloT JOCTaTOYHOW UyB-
CTBUTENIbHOCTbIO ANA PAaHHErO BbiABIEHUA CKPbITbIX HapyweHun [16, 17].

B cBA3M € 3TUM cyllecTBYyeT ocTpas HeoOXoAMMOCTb B U3yYeHUN COCTOAHUA Grnbpu-
HOMM3a NpuW pake ropTaHU C NPUMEHEHNEM COBPEMEHHbIX BbICOKOUYBCTBUTESIbHbIX 610-
XYIMUYeCKrx TecToB. OnpegeneHue ypoBHa GrMbpuHoreHa, NPoLYKTOB ero Aerpagauuu,
UMK n gMHamMUKM akTUBHOCTV KOMMNOHEHTOB CUCTEMbI MO3BOIUT HE TOSIbKO JlyuLle NOHATb
naTtoreHes 3aboneBaHuUsA, HO U pa3paboTaTb bosee TOUHble KPUTEPUK ANS MPOrHO3MPOBa-
HUA pUCKa MeTacTa3nMpoBaHWA 1 Bbibopa TaKTUKM aHTUKOArynsaHTHOWN Tepanuum B nocse-
ornepaunoHHoM nepwuoge [18, 19].

B LIEJTb NCCJTIEOOBAHUA
MpoBecTy cpaBHUTENbHBIN aHANN3 KOMMNOHEHTOB GUOPUHONN3A U MapKEPOB BHYTPU-

COCyancCToro CcBepTbiBaHNA KPOBU ANA OUEHKN UX I'IpOFHOCTI/NECKOVI 3HA4YMMOCTWN B pas-
BUTUK nocsieonepalMOHHbIX KOBFyﬂOI‘IaTI/IVI Yy NayeHTOB C pakKOM ropTaHW.
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B MATEPWAJIbl U METObI

B npocnekTuBHoe nccnefoBaHve BKOYEHbI 45 NaumeHToB ¢ Mopdonornyeckn Bepu-
bULMPOBaHHBIM MNOCKOKNETOUHbIM Pakom ropTaHu (41 My»UMHa, 4 >KeHLLUHbI) B BO3pac-
Te 17-70 net. CornacHo Knaccudukaumm TNM (8-e 13a.), naumeHTbl pacnpegeneHbl Ha aBe
rpynnot: Il ctagna (T2NOMO) — 13 uenosek, lll ctagma (T3N1-2MO0) - 32 yenoBeka. Koh-
TPObHYIO FPYMNMNy COCTaBMAN 15 NpakTUYeCKn 340POBbIX NML, CONOCTaBUMbIX MO MOy U
Bo3pacTy. PaboTta ogobpeHa aTnyecknm kommtetom CaMapKaHACKOrO rocyAapCTBEHHOro
MEAVLMHCKOro YHUBEPCUTETA; OT BCEX YYACTHUKOB MOJSIyYEHO MUCbMeHHoe UH$opMM-
poBaHHOe cornacre. Kputepuamm NCKNIOYeHNA CY>KUNN: NpeaLLecTBYoLWan aHTMKoary-
NAHTHaA Tepanus, NnepBuYHble 3aboneBaHNA KPOBY, OCTPble BOCNanuTeNlbHble NpoLecchl
N TAXKenaa naTtonorusa nevyeHun. B nocneonepauynoHHOM nepuioge BCe nMauueHTbl Nony-
Yanu cTaHZapTHY TPOMOONPOdUNAKTUKY HU3KOMONEKYNAPHbIMU renapuHamm (SHOK-
canapwvH HaTpua 40 mr / 0,4 Mn NOAKOXHO 1 pa3 B CYTKM), KOTOpasA HauMHanacb yepes
12 yacoB nocne 3aBepLUeHNA onepaumm U npogosxKanacb B TeyeHne 5-7 cytok. MoHu-
TOPUHT MapaMeTPOB reMoCTa3a BbIMOHAMN B TPU 3Tana: CXOAHO, Ha 3-M CYTKU (paHHUN
rnocneonepawroHHbIA Nneproa) U Ha 7-8-e cyTku (nepuopg ctabunmsauyum). O6bEKTOM nC-
cnefloBaHMA cyXxnna 6egHas TpombourTamy Mnasma, nonyyeHHasa nytem LeHTpudyru-
poBaHus (3000 06/MVH, 15 MIH) BEHO3HOW KPOBMW, B3SITOM HATOLAK C UCMOJIb30BaHNEM
3,8% umnTpata HaTpwua (9:1).

MNporpamma nccnegoBaHWA BKAOYana onpegeneHue:

KOHUeHTpauun pnbpurHoreHa (MoanduumpoBaHHbIn metos Knaycca);

dubprnHonuTnueckon aktmeHoct (OA) no BpemeHW nu3nca 3SyrnobynrMHoOB

(no B.I. banyge);
B ypOBHA NpoAyKToB Aerpagauun émnbpuHoreHa/dunbpuHa (MAD) n pactsopumoro dpu-

6pUHa (NoNyKoNMUYeCTBEHHbI NaTeKkc-TecT);

aKTUBHOCTY TKaHEBbIX aKTMBATOPOB NMyiasmMmHoreHa Ha GUOPUHOBbLIX NACTUHAX (MM?);

ypoBHaA UMK meTtogom npeumnutaumm ¢ M3-6000 (no EJ1. HacoHosy).

CratucTnyeckas o6paboTka npoBeneHa B nporpamme Statistica 12.0. NMocne nposepku
HOpPMasibHOCTN pacnpegeneHua (Kputepun Lanupo — Ynnka) npumeHAnnch t-kputepun
CrblogeHTa vnu U-kputepmin MaHHa - YuUTHW. Paznuuma cumtanncb 3HauMMbiMK MpU
p<0,05.

B PE3YJIbTATbHI

AHanu3 napameTpoB reMocTasa Yy nepBUYHbIX NaLMEHTOB C PAaKOM FOpPTaHU BbiABUI
3HauyVMble OTKIIOHEHUSA, BbIPa>KeHHOCTb KOTOPbIX HaNpAMYIo KoppenupoBana co CTaguen
npouecca (tabn. 1).

AHanm3 NCXOAHOro COCTOAHWA CUCTEMbI FreMOCTa3a BbIABUI Yy BCeX 006CIeOBaHHbIX
NaumMeHTOB C PaKOM ropTaHU AOCTOBepHyio rnnepdrbpuHoreHemuto. Mpwu Il ctagum 3a-
6oneBaHNA KOHUEHTpauusa GubprHoreHa gocTurana NMKoBbIX 3HaueHui (4,3+0,2 r/n), uto
B COYETaHUW C ABYKpPaTHbIM MOBbILEHMEM YPOBHA pacTBopumoro ¢dbunbprHa caugetesb-
CTBYeT O Bblpa)KeHHOW CCTEMHOI aKTUBaLMK KoarynaumoHHOro Kackaga n dopmmnposa-
HUK CTabUNbHOIO NPEeATPOMOOTNYECKOrO COCTOSHUA.

KnioueBbiM MPOrHOCTAYECKUM MapKepOM OMyXONIeBOW MPOrpeccurt BbiCTynaeT ypo-
BEHb NPOAYKTOB pacluenneHns ¢ubpuHoreHa/drubprHa (MPD). YcTaHOBNEHO, UTO KOHLEH-
Tpauua MPO Hanpamyio Koppenupyet C MeTacTaTM4yeCKnM noTeHumanom: Tak, npu Il cta-
11 NOKas3aTeSib OCTaBasCA B npepesiax Hopmbl, Torga Kak npwu Il ctagnn 3adukcmposaH
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Ta6bnuua 1
I'IOKangeJWI CcMCcTeMbl FeMoCTa3a y NaLieHTOB C paKoOM ropTaHu B 3aBMCUMOCTU OT ctagum (M+m)
Table 1
Indicators of the hemostatic system in patients with laryngeal cancer depending on the stage (M+m)
Moka3saTenb KoHTtponb (n=15) Il cragua (n=13) Il cragusa (n=32)
OubpurHoreH, r/n 2,5+0,1 3,2+0,12 4,3+0,2%*
NP®, mkr/mn 3,9+0,4 3,9+0,5 124,5+45,0%*
DA (3yrnobynvHoBbIN NM3KC) 180+15 145+12*% 245+22%%
PactBopuMbIli GUOPWH, OTH. ed. 1,0 1,4*% 2,0%*
LUK, ycn. ep. 45,3£3,2 62,1+4,8*% 98,7+8,5**

Mpumeyanua: * p<0,05 B cpaBHEHUN C KOHTPoneMm; ** p<0,01 B CpaBHEHNM C KOHTPONEM.

ero peskun poct go 124,5+45,0 mkr/mn. [letanbHbli aHanu3 nokasan, yto y 81,8% naum-
€HTOB C BepndULMPOBaHHbIMI MeTacTa3amu B IMMbaTUECKne y3/bl LEN U LATOBUAHYIO
Xenesy ypoBeHb PO gocturan Kputuyeckux sHauyeHuin (ot 9,7 go 500 mkr/mn). Hanpo-
TVB, B rpynne 6e3 npu3HakoB MeTacTa3npoBaHuMsA 3HaueHus MPO coxpaHannch B npepae-
nax pedepeHCcHOro nHTepBasna. 3To NO3BONAET pacCMaTPMBaTb AaHHbIN MapKep KaK YyB-
CTBUTESIbHbBIN MHANKATOP MHBAa3NBHOWN aKTUBHOCTU OMYXOJN.

CoctoAHne GMOPUHONUTUYECKOW cMCTEMbI HOCMNIO dasHbI XapakTep: afanTuBHas
aKTUBALMA Ha PaHHMX dTanax (CokpalleHne BpemeHy nu3smnca go 145+12 muH npwm Il cta-
ann) cMeHanacb rnyookum yriHeteHuem npu Il ctagum (245422 muH, p<0,01). Mofo6HbIN
amcbanaHc Ha doHe runepdnbpUHOreHeMmnn Co3daeT YCNOBUA 1A FreHepann3oBaHHOIO
MUKpPOTPOoMboo6pa3oBaHms.

MaToreHeTNYECKUM 060CHOBaHMEM 3TOTO GeHOMEHa CNYXKUT BblfiBAIEHHasA Hamuy NpAMas
KoppenayunoHHasa ceAsb mexay yposHem LK n MNMPO. BepoatHo, LIVK nHayumnpytoT BbICBO-
60 aeHmne cneynuduruecknx NpoTenHas (B YaCTHOCTU, TENKOLMTAPHON 3N1acTasbl) Kak U3 ak-
TUBUPOBAHHbIX NENKOLMTOB, TaK 1 13 ONYyXONeBbIX KNETOK. 3TO MHULMNPYET MHTEHCUBHbIN
NOKanbHbIN rmaponus GubpmHa BHE KNaCCMUYECKOro MiasMMHOBOrO NyTH, YTO 0ObACHAET
HaKonneHne NPOoAYyKTOB Aerpagaumnn Ha doHe obuero yrHeteHus dubpuHonusa.

CreneHb BbIpaXeHHOCTW KOarynonatum HanpaMylo 3aBucenia oT Mopdosiormnyeckom
CTPYKTYpbl HOBOOGpa3zoBaHMsA (Tabn. 2).

CnepyeT YyTOYHUTb, YTO BBUAY €AVMHUYHOrO cnyvasa HuskoanddepeHUMpoBaHHOTO
paka B Haleli BblOOpKe COOTBETCTBYOLWME MOKa3aTenu npuiBefeHbl B Buae abcontoT-
HbIX 3HauYeHM 1 TPebyloT AanbHeNWero HakomieHVsa matepuana gna BepudurKkauyuun.

Ta6bnuya 2

3aBMCMMOCTb NOKa3aTeneil reMmocTasa oT rMcTo/Iornyeckoro Tmna onyxonu (M+m)

Table 2

Dependence of hemostasis indicators on tumor histological type (M+m)
Mcronornyecknin Tun ®ubpuHoreH, r/n AKTUBaTOp NNasMNHOreHa, Mm>
KoHTponb 2,5+0,1 267+24
HuskoanddepeHLMPOBaHHBIN pak 6,0 (abc. 3Hau.) -
[10CKOKNETOYHbI HEOPOroBeBatoLW NN 4,3+0,4* 362+18*
[NoCKOKNeToYHbI OpPOroBeBaloLuii 3,8+0,23 287+25
TBeppana nanunnoma (npegpakosoe) 3,6+0,15 -

MpumeyaHue: * p<0,05 B cpaBHEHNM C KOHTPOEM.
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Tem He meHee npefBapuTeNbHbIN aHaNN3 AEMOHCTPUPYET, UTO NMMKOBasA akTUBHOCTb aKTu-
BaTOPOB MNa3MMHOreHa 1 MakcMMarsbHbI ypoBeHb GnbprHoreHa xapakTepHbl UMEHHO
anAa HuskoandppepeHUNPOBAHHBIX 1 HEOPOroBeBaLMX GOPM NSIOCKOKSIETOYHOIO pakKa.
370 noaTBepKAAeT BbICOKYIO BMONOrMUYecKyto arpecCMBHOCTb AaHHbIX TMCTOTUMOB U WX
OOMUHMpYIoLLee BANAHUE Ha CUCTeMy reMocTasa.

MNepexoda K aHanu3y nocneonepalyMoHHOro nepmoga, BaXKHO OTMETUTb, YTO paau-
KanbHoe yfaneHue onyxosnu He NpUBOAWUIO K HeMeasIeHHON HopManu3aumy nokasarte-
nen. HanpoTmB, XMpypruyeckoe BmelLATeIbCTBO BbICTYNano AOMOMHUTENIbHbIM TpUrTe-
pPOM KOarynauuoHHbIX HapylweHui. [nHammyeckoe uccniefoBaHve BbiABUIO da3zHbin
XapaKTep U3MeHeHUI CUCTEMbI: eCIY Ha 3-M CYTKW nocne onepaumn y Bcex naunueHToB
Habniopganocb oTueTnuBoe yrHeteHne GubprMHONN3a, To Hanbonee KpUTUUYeCKUn ancba-
naHc ¢puKcnpoBanca K 7-8-m cyTkam.

B 3TOT nepuopg Ha ¢oHe coxpaHsALEeNnca Aenpeccun CMCTEMHOro ¢pubpuHonm3a oT-
Meyasncsa BTOPUYHBIN NMKOBbIA nogbem yposHaA MNAD (MPD). JaHHbI deHOMeH, BEPOATHO,
06ycnoBneH NIoKaNnbHOWM aKTMBaLMen NMM30COManbHbIX MPOTENHA3 B 30HE XUPYPrnyecKko-
ro BMelLlaTenbCcTBa. B couetaHny ¢ oMM runepKoarynauMoHHbIM CABUrom 310 dopmu-
pyeT OKHO BbICOKOrO prcKa TPOMOOTUYECKUX OCIIOKHEHMWI B Nepuos OTHOCUTENbHON
KNMHMYeCcKon cTabunmsauum (KoHew nepBol Hegeny nocse onepawmu), YTo AUKTYeT He-
06x0AMMOCTb NPOANEHHOM aHTUKOAryNAHTHON NPObUNaKTUKN.

OCHOBHble U3MeHeHMA NoKa3aTeNel B AUHaMUKe NpeacTaBieHbl B Tabn. 3.

Y naymeHTOB 06enx rpynn B paHHeMm nocneonepaloHHOM nepuoae 3adrKcupoBa-
HO oTyeTIMBOe yrHeTeHne GUOPUHONUTUYECKON aKTUBHOCTU. Hanbonee Bbipa)KeHHble
n3meHeHua Habnoganucs npu lll ctagumn 3aboneBaHua: Bpemsa 3yrnobynmMHOBOro nn3mca
K 3-M CyTKam yBenuumnaocb Ha 26% OTHOCUTENbHO AoonepaumoHHOro yposHa. CoueTa-
HWe HapacTatowen runepdudprHoreHemnm (5,6x0,4 r/n) N pe3Koro pocTa KOHLEHTpauum
pacTBopumMoro GrubpuHa CBUAETENLCTBYET O Nepexofe CUCTEMbl FeMOCTa3a B COCTOAHUE
KpUTUYECKOW rmnepKoarynaumm, Co3fatolent ycoBna ana reHepaav3oBaHHOro MUKPO-
TpomboobpasoBaHus.

K 7-8-m cyTkam fenpeccua dGrubpuHonmnsa gocturana cBoero makcumyma (345 muH npu
Il ctaguun). XapakTepHon 0CO6EHHOCTbIO 3TOMO Neproaa CTan napagoKcanbHbIN NUKOBBIN
pocT koHueHTpauum NADO (MPY®), HecmoTpA Ha yaaneHne OCHOBHOrO MaccmMBa OMyXONM.

Ta6bnuua 3
[AnHamunKa noKasarenen cuctembl remoctasa B nocseonepaynoHHom nepuoge (M+m)
Table 3
Dynamics of hemostasis system indicators in the postoperative period (M+m)
Moka3saTennb CpoK nccnepoBaHusa Il cragua (n=13) | lll cragua (n=32)
3-1 CyTKK 4,1+0,3* 5,6+0,4*%
OubpurHoreH, r/n y
7-8-e cyTKmM 3,8+0,2* 4,9+0,3%*
3-1 CyTKN 8,5+1,2 156,0+38,0%*
MP®, mkr/mn
7-8-e cyTkn 12,4+2,1* 198,0+42,0%*
3-1 cyTKN 195+18 310+£25**
OA (n13unc), MnH
7-8-e cyTKmn 215+20* 345+28**
N 3-1 CyTKM 1,6+0,1* 2,4+0,2%*
PactBopumbIii GnbpuH, en.
7-8-e cyTKmn 1,5+0,1* 2,3+0,2%*

MpumMeyanua: * p<0,05 B cpaBHEHUN C NCXOAHBIM GOHOM; ** p<0,01 B CpPaBHEHUM C NCXOAHBIM GOHOM.
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Y naumenTos c lll ctagueir yposeHb MNA® goctur 198,0+42,0 Mkr/mn. [laHHbIn peHoMeH,
no-BnaMMOMy, 0OyCNOBNEeH MacC/BHbIM BbiCBOOOXAEHMEM crieunduuecknx m3oco-
ManbHbIX NPOTENHA3 (B YaCTHOCTM, NIENKOLMTAPHOW 3acTa3bl U KomsareHasbl) B 30He
XMpPYpPruyeckoro BMeLllaTenbcTBa. AKTMBaUUA 3TX GepMeHTOB B paHe cnocobcTeyeTt
NPOJOMKEHNIO AecTpyKUMn dubpuHoreHa n GubpuHa fJake B yCNoBUAX Fy60OKOro
yrHeTeHna cuctemHoro ¢pmbpurHonmsa. Takum obpa3om, KoHeL, NepBo Hefenu nocne
onepauun ABnNAeTcA Hambosiee onacHbIM NepPUoAOM B MaHe Pa3BUTUA OTCPOYEHHbIX
KoarynonaTui.

B OBCYXIOEHWUE

Pe3ynbTaTbl UCCnegoBaHUA NOATBEPXKAAIOT rMNOTE3y O TOM, YTO paK ropTaHu COMnpo-
BOXKJaeTcA rnybokon fgectabrunusawmelt CMCTeMbl FeMOCTa3a, TAXECTb KOTOPOI Koppenu-
pyeT co cTaguel npoLecca 1 CTeneHbio aHannasuy onyxonu. LleHTpanbHbIM 3BEHOM 3THX
HapyLlleHU ABNAETCA XpoHuuyeckaa runepoubprHoreHemuna. CornacHo CoBpeMeHHbIM
npepcrasneHnsam, G6PUHOreH NPU OHKOMATONIOTMK BbICTYNaeT He TObKO CybcTpaTom
Koarynaumm, HoO 1 afre3MBHON MONEKYSoW, CnocobcTByowen GprkcaLmm onyxoneBbix
KNeToK N UX MHBA3UWU B SHOOTENUN. BbiABNEHHbI HamMy ABYKPaTHbIN POCT YPOBHA pac-
TBOpUMOro dprnbpurHa npu lll ctagumn cBnaeTenbCTBYyET O Nepexofe CUCTEMbl B COCTOSHUE
«TPOMOOTMYECKOW FOTOBHOCTU». DTN AlaHHble COrNacylTca C pe3ynbTaTaMu ncciefoBa-
Tenei Huang et al. (2023), paccmaTpuBatowmx ¢GUOPUHOreH Kak HE3aBUCUMBIA MapKep
NPOorpeccnpoBaHmA NIOCKOKIETOYHOIO paka ropTaHu, CO3AaloWMNA 3aLMTHbIN SKpaH ana
OMNyXOneBbIX KNETOK B CUCTEMHOM KPOBOTOKE.

Ocoboe 3HaueHUe MmeeT AMHaAMMKa NpoaykToB Aerpagauun emnbpunHa (MAO/MPO).
YcTaHOBNEHHaaA HamKn accoumaums NMKoBbix 3HadeHuin MPO (oo 500 MKr/mn) ¢ Hanuum-
€M permoHapHbIX MeTacTa3oB nepeknukaetca ¢ Bbisogamu Wang et al. (2022) 06 yuactun
6enKoB Koarynaumm B gerpagauunm BHeKNeToyHoro MaTpukca. Haww pesynbTatbl fonon-
HAIOT 3TV CBefleHNA, yKa3biBasA Ha BO3MOXXHOCTb MCMONb30BaHUA MoHMUTOpuHra MPO gna
OLIeHKMN MeTacTaTMyecKkoro noteHyunana. lNatoreHeTMYeCKnM TPUITEPOM 3[,eCb BbICTyMaeT
HakonneHue LIVK, koTopble MpoBoLMpYIOT AerpaHynAaLmio NeNKOLUTOB U akTUBaLMIO «He-
Nia3MMHOBOrO» NPOTEONM3a. [JaHHbIN MexaHN3M OO bACHAET NapafoKcanbHOe CoYeTaHNe
BbICOKOTO ypoBHA [TPQ ¢ cucTteMHbIM yrHeTeHUeM GUOPUHONNTUYECKON aKTUBHOCTU.

B BbIBO/bl

1. N3meHeHuA B cucteme dpubprHONM3a y NaLMeHTOB C PaKoM ropTaHy HOCAT dasHbIi
XapakTep 1 JeTepMUHUPOBaHbI CTaguel 3aboneBaHnA U CTeNeHbio M’MCTONIOrMYecKom
onddepeHLmpoBKkM onyxonu. Hambonee rnybokue HapylleHVs B BUAE BblPaXkeH-
How runepdunbpuHoreHemnn 1 genpeccum ¢prbprHonmsa xapakTtepHbl ana lll ctaguu
(T3NO-1MO) n HM3KoandpPepeHUNPOBAHHBIX GOPM NMIIOCKOKIIETOYHOIO pakKa.

2. ToBbiweHVe YPOBHA NPOAYKTOB paclienneHnsa ubpuHoreHa/dbnbpuHa focToBepHO
Koppenupyert C HanmyMem permoHapHbIx MeTacTa3os (y 81,8% naumeHToB), YTO NO3BO-
naet paccmatpuBath [MPO B KauecTBe JONONHUTENBHOIO BUOXMMNYECKOTO MapKepa
MeTacTaTMYeCcKoro noTeHLana onyxosu.

3. YcTaHOBNEHO, YTO MaTOreHeTMYeCKNM TPUITEPOM «HEMIasMUHOBOrO» NpPOoTeonn3a
dunbprHa ABNAETCA HaKoMeHNEe UMPKYIUPYIOLWMX UMMYHHbIX KOMMIEKCOB. 3TO 06b-
ACHAET coXpaHeHe BbICOKOro YpoBHA MMPO aaxe B yCNoBUAX CUCTEMHOIO YrHETEHUA
GMOPMHONANTNYECKON aKTUBHOCTM.
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4. Xvipypruyeckoe BMeLaTeNbCTBO BbICTyNaeT GpakTopom AOMNONHUTENbHON AecTabunu-
3auMM reMmocCTasa, NPOoBOLMPYs Nporpeccupytoliee yrHeTeHne ¢prbprHom3a, Kotopoe
AOCTUraeT MakCMyMa K 7-8-M CyTKam nocie onepaumu. MapagokcanbHbli nuk MPO B
3TOT Nepuog, o6yCIOBNIEHHBIN aKTUBALMEN NN30COMasTbHbIX GEPMEHTOB B 30HE PaHbl,
bopMUpyeT KPUTUYECKOE OKHO BbICOKOTO PUCKA TPOMBOTUYECKUX OCITOMKHEHNA.

5. BblsiBNEHHbI NPOSIOHTMPOBAHHBIV XapakTep KOarynauMOHHbIX HapyWweHUiA 060CHO-
BblBaeT HEOBXOAMMOCTb PAaCLIMPEHS MPOTOKOIOB TPOM6BOMPOGUIAKTUKN 1 Npoasie-
HWA aHTUKOAryNsHTHOW Tepanui B nocneonepauvoHHoM nepuoge Ao 10-14 cyTok.
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Pesiome

Llenb. OueHnTb pe3ynbTaThl XMPYPruyeckoro neyeHus naumeHToB C NePBUYHON erno-
MUWOCaPKOMOW HKHel nonon BeHbl (HI1B).

Marepwmanbi n metoabl. C 2020 no 2025 rog 6binv NpooneprpoBaHbl 6 NaLMEHTOB C Nep-
BMYHOM Nnenommocapkomont HIMB (5 XeHWwwmH 1 1 My>unHa; cpegHuii Bo3pacT 56,8+5,9 ro-
na). BapuaHTbl BEHO3HOW peKOHCTpYKUMK BKAoyanu: 1) pesekumto HIMB n nnactuky 3a-
nnatow; 2) pesekumio 1 npotesuposaHme HMB 6ronormyeckum cocyamcTbim NpoTe3oMm;
3) pesekuuio u npoTesnposaHne HIMB 61onormyeckum cocyamcTbim NpoTe30M C UMMJIaH-
Taumen noyeyHblx BeH (MB); 4) pesekumto HIMB n ogHon 13 MNB, npoTte3npoBaHme 1 NM-
nnaHTayuio MNB B npote3 HIMB. HIMB knaccupuumnposany no ee aHaTOMUYECKMM CEFMEHTaM
(MH}papeHanbHbIV, NapapeHanbHbI, CynpapeHanbHbIl, PETPOMEYEHOUHbIV U HaaMneye-
HOUHbIN). AHaNU3MpPOBanM YacToTy OCJIOKHEHMWI, MPOXOAUMOCTb COCYAUCTOrO TPaHC-
nnaHTaTa, peyuanBbl M NPOrpeccupoBaHne 3aboneBaHNs, BbIXKMBAEMOCTb.

PesynbraTbl. Bcem nayveHTam BbinonHeHa pagnkanbHas pesekunsa HIMNB ¢ BeHo3HoM pe-
KOHCTpyKUnen. bokosasa pesekuna >50% okpyxHocti HIB ¢ nnactukon 3annaton Bbl-
MonHeHa B OfHOM CJlyyae, B OCTasIbHbIX — LMPKynAapHas pe3ekuua HMB npoTaeHHOCTbIo
oT 8 fo 15 cMm. [1nA BEHO3HON PEKOHCTPYKLUUM MPUMEHANN BMONOrMYecKkne coCyaucTble
npoTesbl, N3roTOBJIEHHbIE N3 KCeHomnepurKkapga. TpeM naureHTam BbIMOSIHEHO NpoTesn-
poBaHue HIMB u MB. KoMGUHMpOBaHHas pe3ekuns nofpasymeBasna MpPaBOCTOPOHHIO
HedpaapeHansKTOMMIO, pe3eKLMo NeyeHn 1 Oblia BbiMOSHEHA Y 5 naumeHToB. Bo Bcex
CNyyasax AOCTUrHyTa paguKkanbHocTb (RO). MapannenbHoe MCKYycCTBEHHOE KpoBOOOGpa-
LWeHre NPUMeHANN y 2 nauueHToB. 3abploWHHAA rematoMa U KpOBOTEUEHMWE pPa3BU-
n1cb y 2 naumeHToB. Tpom603 UHPpapeHanbHoro cermenTa HIMB HacTynun y 1 nayveHTa
(Ha 2-e cyTKM Nocsie MOBTOPHO onepaumu). YaCcTMyHbIN TPOM603 TpaHCnnaHTaTa npaBon
B 6bin 3apernctpupoBaH y 1 naumeHTa (Yepes 12 mecaues). Mpu 3ToM NoYeyHON 1 Be-
HO3HOW HEeJOCTaTOYHOCTM BbIABIEHO He 6bl0. [POXOANMOCTb BEH U COCYAUCTBLIX TPaHC-
MNaHTaToOB B OCTasIbHbIX CllyYanX CoxpaHeHa. JleTanbHbIX UCXOA0B B PaHHEM U OTAANIEHHOM
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nocnieonepaumoHHbIX nepuogax He 6bino. JIoKanbHOro peunarBa He 3aperncTprpoBa-
Ho. lNporpeccrnpoBaHne 3aboneBaHusA BbiABNEHO y 1 nauueHTa (MeTacTasbl B JIerkux ye-
pe3 6 MmecALeB, B NeYeHn — yepes 26 mecAueB). AQbIOBaHTHYIO XMMMOTEpanuio nonyyanm
2 naymeHTa. CpefHAs NPOOMKUTENBHOCTL HabntoaeHNUs — 32,5 mecsaua.

3aknioueHune. PagukanbHas pesekuma n pekoHcTpykumsa HIMB c ncnonb3osaHvem 6uono-
rMYeCKrX COCYAUCTbIX TPAHCMIaHTATOB ABNAETCA TEXHUUYECKU BbINMOAHNMbIM, 6€30MacHbIM
1 30 PEKTUBHBIM METOLOM NleYeHNA NEPBMUUHON Nlenommnocapkombl. M3bpaHHasa TakTuKa
obecneuynBaeT BbICOKYIO MPOXOAMMOCTb TPAHCMIAHTaTOB, NpeAoTBPaLLaeT BEHO3HYIO He-
[OCTaTOYHOCTb M CNOCOOCTBYET AONTOCPOUYHON BbIXKMBAEMOCTY NaLMEHTOB.

KnioueBble cnoBa: BeHO3HAasA NIENOMMOCAPKOMA, HUXKHAS Nosnaa BeHa, KOMOMHMPOBaH-
Has pe3eKuua, 6UoNorMuecknii COCyanUCTbIN TPaHCMNNaHTaT, KceHonepuKapa
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Abstract

Purpose. To evaluate the outcomes of surgical treatment in patients with primary
leiomyosarcoma of the inferior vena cava (IVC).

Materials and methods. Between 2020 and 2025, six patients with primary IVC
leiomyosarcoma underwent surgery (five women and one man; mean age 56.8+
5.9 years). Variants of venous reconstruction included: (1) IVC resection with patch plasty;
(2) IVC resection and replacement with a biological vascular graft; (3) IVC resection and
replacement with a biological vascular graft with implantation of renal veins (RVs); (4) IVC
resection with one RV, replacement, and implantation of the RV into the IVC graft. The
IVC was classified according to its anatomical segments (infra-renal, para-renal, supra-
renal, retro-hepatic, and supra-hepatic). Complication rates, graft patency, recurrence and
disease progression, and survival were analyzed.

Results. All patients underwent radical IVC resection with venous reconstruction. Lateral
resection of >50% of the IVC circumference with patch plasty was performed in one case;
in the others, circular resections of 8-15 cm length were carried out. Biological vascular
grafts made of xenopericardium were used for reconstruction. Three patients underwent
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IVC and RV grafting. Combined resections included right nephroadrenalectomy and
liver resection, performed in five patients. Radicality (R0) was achieved in all cases.
Parallel cardiopulmonary bypass was used in two patients. Retroperitoneal hematoma
and bleeding occurred in two patients. Thrombosis of the infra-renal IVC segment
developed in one patient (on day 2 after reoperation). Partial thrombosis of the right RV
graft was recorded in one patient (at 12 months). No renal or venous insufficiency was
observed. Patency of veins and vascular grafts was preserved in the remaining cases.
No perioperative or late deaths occurred. No local recurrence was registered. Disease
progression was observed in one patient (lung metastases at 6 months, liver metastases
at 26 months). Two patients received adjuvant chemotherapy. Mean follow-up duration
was 32.5 months.

Conclusion. Radical resection and reconstruction of the IVC using biological vascular grafts
is technically feasible, safe, and effective for the treatment of primary leiomyosarcoma.
This approach ensures high graft patency, prevents venous insufficiency, and contributes
to long-term patient survival.

Keywords: venous leiomyosarcoma, inferior vena cava, combined resection, biological
vascular graft, xenopericardium

B BBEAEHUE

MepBrYHbIE 3N10KaYeCTBEHHbIE HOBOOOPA30BaHUS MarmcTpasbHbIX COCYAOB, UCXO-
AALIVe HEMOCPELCTBEHHO 13 CTEHKM, NPEACTaBAAIT COO0N KpallHe pefKyto NaTonoruto.
Onyxony MMeT Me3eHXMMaNbHOEe MPOUCXOXAEHVE 1 Hanbomnee YacTo Pa3BMBAOTCA
B KPYMHbIX BEHO3HbIX MarncTpansax, 3HaunTeNbHO pexke — B apTepuax. BeHo3Hana newno-
MVOCapKOMa NO PacnpOCTPaHEeHHOCTM CPeaun STUX BUAOB OMyXOsnen 3aHMMaeT Begyluee
MecTo. [JaHHbIN TWM OMNyXONN Pa3BMBAETCA NMPEMMYLLEeCTBEHHO B HWXKHEWN MOJSION BeHe
(HIMB), Ha ponto KoTopol npuxoautcs bonee 60% BCeX 3apernCcTPUPOBaAHHBIX CIyYaeB.
HecmoTps Ha 310, nenommocapkoma HIMB npogonxaet octaBaTbCA Ka3yncTnyeckon nato-
norvien. bonbWMHCTBO U3 NpeacCTaBIEHHbIX NCCNEA0BAHW OrPaHNYNBAOTCA ONUCAHWA-
MW OTAEJIbHBIX CITYYaeB WU CEPUN PETPOCMEKTUBHBIX HAGMOAEHNIA.

CornacHo annaeMmnoniornyeckm aHHbIM, ee YactoTa B NonynAuumn B3pocsioro Hace-
neHus coctaBnAeT meHee 0,001% OT BCeX 3/10KaUeCTBEHHbIX HOBOOOPA30BaHWIA U OKOJIO
0,5% OT 06Lero Yncna capkom MArkmnx TKaHen [1]. NepBoe onucaHne NefoMUOCAPKOMbI
HIB, nonouBLlwee Havano ee cucteMaTmyeckomy m3lyyeHuto, gatupyetca 1871 rogom un
npuHagnexut Jleononbay MNMepny n Pygonbdy Bupxosy [2].

Mo AaHHBIM CUCTEMATUUYECKNX 0630POB U PETPOCMNEKTUBHBIX CEPUA HabNoaeHN, B
MVPOBOW NUTepaType K HacToALeMy BPeMeHU 3aperncTpmMpoBaHo okoso 450 cnyvyaes
neiomuocapkombl HIMB [3], uTo noguepKMBaAET ee UCKITIUUTENBHYIO PEAKOCTb U HEOOXO-
AVMMOCTb AaNnbHeNLLIEero HaKoMJIeHNs KNMHUYECKOro MmaTepuana ansa paspaboTky cTaHaap-
TM3MPOBAHHbIX MOAXOA0B K AUArHOCTUKE U JIEYEHUIO.

Jlenommnocapkoma HIB pa3BuBaeTca 13 rnagkoMbllLEYHbIX KJIETOK CpefHeln 06051ou-
KM COCYAMCTON CTEHKM U XapaKTepusyeTca UHTPa-, SKCTPaNOMUHAIbHbIM UAN CMeLLaH-
HbIM pocToMm. [Tpy 3TOM OMyXOosib OTINYAETCA arpPeCcCMBHbLIM KIMHUYECKUM TeyeHnem C
HebnaronpUATHbIM NPOrHO30M. 1o MHEHMIO HEKOTOPLIX MUCCNeaoBaTenen, onpeaennTb
WCTVHHBIA NMPOrHo3 3aboneBaHUss B MONMIHOW Mepe He MNPeacCTaBisieTcs BO3MOMKHbIM,
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TaK Kak peasibHasA yacToTa COCyAUCTbIX NeioMUOCapKoM HepooLeHeHa [4]. Tem He MeHee,
Nno JaHHbIM KpyrMHeNnwero Ha cerogHa MexayHapoOHOro perncrpa jefnommnocapKkomsl
HVXXHel nonoi BeHbl (International Registry of Inferior Vena Cava Leiomyosarcoma -
IRIVCL) [5], nporHo3 ana »K13Hu NaunmeHToB Npun3HaH HebNaronpuATHLIM 1 3aBUCKT OT pac-
nonoxeHuna onyxonu s HMB.

Ha npoTsXXeHnn MHOrMX AecATUNETU 3N10KaYeCTBEHHbIE HOBOOOPa30BaHMA C MHBA-
3uen B HIMB, B TOM uncne neioMmocapkoma, cuntanncb HeonepabenbHbiMU. M TONbKO
6narofaps HaKOMIEHWUO 3HAHUA U KITMHMYECKOro OMbiTa, MPUMEHEHNIO COBPEMEHHbIX
MEAVLMHCKMX TEXHONOMNIA 1 COBEPLUEHCTBOBAHMIO XMPYPrUYeCKON TEXHUKU B3rnAgbl
yaanocb n3meHutb. CerogHa Hanbonee 3pdeKTMBHBIM METOLOM NleyeHns JaHHON KaTe-
ropuv NaumMeHToOB CYMTAETCA XMpPypruyeckas pesekumna n pekoHcTpykuma HINB. BmecTe ¢
3TUM OCTaeTCs elle pAf OKOHYATENIbHO He PELLUEHHbIX Ba)KHbIX BOMPOCOB, KOTOpble CBSA-
3aHbl C BapriaHTaMy COCyANCTON PEKOHCTPYKLUMKY, BbIGOPOM MiacTUYeckoro matepuana,
pOJiblo MyNbTUBUCLIEPANIBHOW pe3eKLUn 1 MyNbTUMOAANbHbIX METOAOB NeYeHUNs, TaknxX
KaK XruMmuoTepanus, nyyeBas Tepanusa UanM couyeTaHue NX C XUPYPruyeckom pesekumen.
KnnHnuecknin onbiT pagnkanbHON MynbTUBUCLIEPaNbHON pe3eKun 1 BEHO3HON PEeKOH-
CTPYKUMMN OCTaeTcsA OrpaHMYeHHbIM, @ AaHHble O MPUMEHEHUUN XUMMUOTEPanuu, Ny4eBon
Tepanum UIn NX COYeTaHUA — CKyLHbIMU.

B HacTosen cTaTbe NpefcTaBneHa cepua 13 6 NayMeHToB, KOTOPbIM 6bIN0 NpoBege-
HO XMpYypruyeckoe neyveHrie no NoBody nepsryHon nenommocapkomol HINB, BKNouasLiee
KOMOMHUPOBaHHYIO pe3eKLMI0, @ TakXe NpefnoxeHbl BapuaHTbl BEHO3HOWM PEKOHCTPYK-
UMM C UCMONb30BaHNEM KCeHomMeprKaparanbHbIX COCYAMNCTbIX MPOTE308.

B MATEPWAJIbI U METObI

WccnepoBaHune BbiNonHeHO Ha 6a3e rocyfapCcTBeHHOro yupexgeHusa «PecnybnvkaH-
CKUIM Hay4YHO-MpPaKTUYeCKUi LeHTp «Kapamonormsa» u rocyfapcTBEHHOrO yupexaeHus
«PecnybnmKaHCKUA Hay4YHO-MPAKTUYECKUA LEHTP OHKONMOMUMU Y MeQULMHCKON paguno-
norun umeHn H.H. AnekcaHgpoBa» MunHucTepcTBa 3apaBooxpaHeHna Pecny6nukun be-
napyco. ina BbifABNeHNA NaLMEHTOB C NEPBUYHbBIM ONyXoneBbiM nopaxeHrem HIB npo-
aHanu3mpoBaHa 6a3a AaHHbIX MaLUMEHTOB C OMyXonAMK 3abpHOLNHHON IoKanu3auumm.
Kputepuun BKAOUEHMA: NaLMEHTbl C OKOHYaTeNbHO YCTaHOBNEHHbIM, Mopdonornyecku
NoATBEPXKAEHHbIM [MarHo30M «nepBuYHasa nerommocapkoma HIMB, ncxopawaa s rnag-
KOMBbILLIEYHbIX KNeTOK COCYAMNCTON CTEHKM». KpUTepumn ncknioueHns: naumneHTbl C Apyrumm
MOpdONOrnuecKMMmn BaprmaHTaMm 3n1okauecTBeHHbIX HOBOOOPa3oBaHWIA, BOBMIEKAIOLLMX B
OnyXoneBbl NPOLIECC MOJY0 BEHY, OTINYAIOLMMUCA OT NEePBUYHON NENOMNOCAPKOMDI.
Mopdonorunyeckyio CTPYKTYpy onyxonu onpeaensanu no faHHbIM 61MoncrMinHoro Matepuma-
na, Nony4YeHHOro A0 ¥ nocne onepauum.

Bce mavumeHTbl NPOXoANIY KOMMNEKCHOE KIIMHMKO-NabopaTopHoe N UHCTPYMEHTasb-
Hoe obcnepoBaHue. [1na BU3yanu3auum UCNoNb30Baan HEMHBA3UBHbIE MEeTOAbl AMarHo-
CTUKW: ynbTpa3ByKoBoe nccnegosaHme (Y3M) opraHos 6pioLHON NONOCTU 1 3a6PIoLInH-
HOro NPOCTPaHCTBa, TPexPasHyo MyNbTUCNNPaANbHYIO KOMMbOTEPHO-TOMOrpaduyeckyo
aHrnorpaduio (MCKTA), MarHUTHO-pe3oHaHCHyto aHrmorpaduio (MPA). [Ina yTouHeHus
AmnarHo3a n MophoiorMuyeckom oLeHKr Onyxosn BbIMONHANN NpefonepaLoHHYI0 MyHK-
UMoHHyto broncuto.

OnepaunoHHble AaHHble BKOYaNy SIOKanM3aumio, Xapaktep U NpPOTAXKEHHOCTb NO-
paxeHua HIB, a TakKe BOBNneYeHWe B OMyXONeEBbI MPOLECC OKPYXaloLMX OpraHoB
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N cocyfnoB. ina cTaHdapTM3aumm xupyprudeckon Taktmkm HIMB knaccuduumposanu Ha
5 aHaTOMMNYECKNX CErMeHTOB: 1) MH$papeHanbHbIN (HMUXe BNageHUs noyeyHblix BeH ([1B));
2) napapeHanbHbI (MecTo BnageHua noyeyHbIX BeH); 3) cynpapeHanbHbIv (Bbilwe Bnage-
HMA NOYEUHbIX BeH); 4) peTporneyeHOUHbI (30Ha BNageHNA OCHOBHbIX NEYEHOYHbIX BEH);
5) Hagne4yeHOUHbIN (OT Anadparmbl 4O NPABOro Npeacepamna).

[nA BEHO3HOW PEKOHCTPYKUMUW NPUMeHANnu bronormyeckne cocyancTble npoTtesbl,
N3roTOBNEHHblE U3 KceHonepukapaa. CMHTeTUYeCKue cocyanctble rpadTbl Ana npotesu-
pOBaHUA BEH HE NPUMEHANNCH 13-3a 60Jlee BbICOKOrO pUCKa TPOMOOTMYECKNUX U UHEK-
LMOHHbBIX ocNoXHeHun. CocyamncTaa pekoHCTPYKUMA BKoUana ciegytolme BapuaHTbl:
1) pesekuma HIMNB 1 nnactuka 3annaton; 2) pesekuma n npotesmposaHue HIMB 6rnonoru-
YecKMM COCyauCTbIM NpoTe3oMm; 3) pesekuusa u npotesnpoBaHune HIMB 6uonornueckum
cocyamncTbiM NpoTe3oM ¢ umnnaHtaumen MB; 4) pesekuua HIMB n ogHown n3 MNB, npotesn-
poBaHue n umnnanTayua MNB B npote3 HIB. MNpn BoBNeYeHn napapeHanbHOro cermeHTa
BbINONHANM NpoTe3npoBaHme HIMB u MB.

PaHHAA NnocneonepaloHHas eTabHOCTb onpefensanach Kak CMepTb B TeueHune nep-
Bbix 30 gHel nocne onepaumun. InHammyeckoe HabnogeHWe 3a NayueHTaMm ocyLlecT-
BNANW BPaun-aHIMOXMPYPIU U BPaun — OHKONOTU-XUPYPTU Kaxkable 3 MecAua B TeueHune
nepBOro roga, 3ateM Kaxgble 6 mecaues. [poOXoaUMOCTb COCYANCTOro TpaHCMIaHTaTa,
HIMB v NB oueHnBanu KnuHnyecku v no agaHHbiMm Y34C, MCKTA vnn MPA.

Ona aHanu3a gemorpaduyecknx nokasatesiel, OHKONOMMUYECKMUX XapaKTePUCTUK, ne-
puonepaumnoHHbIX 1 NocneonepaLoHHbIX UCXOA0B NpUMeHANN 6a3oBble MeToabl 61o-
MEeAVLMHCKON CTaTUCTUKMN.

TexHU4ecKkue acneKTbl onepayum

HekoTopble TexHMYecKne acnekTbl peKoHCTpyKumm HIMB npu yganeHnn nepsuyHON
3/10KayeCcTBEHHO onyxosnu 6biny onvcaHbl paHee [6, 7.

Xvpypruyecknii 4OCTYN OCYLLECTBAANM C YY4ETOM PaCMosIoXKeHNUA ONyXonm 1 pacnpo-
CTpaHeHHOCTM OMNyXONeBOro npoLecca B COOTBETCTBMU C CerMeHTapHoM Knaccudukaym-
en HMB. Mpwn nokanusaunm HoBoobpaszoBaHMA B NHOPaA- U NapapeHasbHOM CermeHTax
npumeHanu 60KOBYIO NnanapoTomuio cnpaea. Ecnm onyxonb pacnonaranacb B cynpape-
HanbHou yactn HIB, npegnouTteHre oTaaBany NPaBOCTOPOHHEMY TopakoabaoMuHasb-
HOMY pa3pe3y c Mobunmsaumen NpPaBon oMU NeYeHN.

B Tex cnyyasx, Korga BbINOAHANN pe3eKkuumto 6okoBown cteHkn HIMB B o6beme 6onee
yem Ha 50% AmameTpa, BEHO3HYIO PEKOHCTPYKLMIO OCYLLEeCTBAANN C NCMONb30BaHNEM
KCceHonepuKapananbHOM 3annatbl BO n3bexaHme pa3BUTUA reMoAnHaMUUYeCcKn 3Haun-
MOro cTeHo3a BeHbl. [Mpu unpKynapHoi pesekuun HIMB ncnonb3oBanu Tpybuatbie 61o-
nornyeckmne cocyamcTble NpoTesbl, U3roTOBAEHHbIe MHTPAaoNepaLMoHHO 13 NAACTWH Obl-
ubero KceHonepvkapza B COOTBETCTBMM C ANAMETPOM BeHbl U ANIMHON pe3eLmpyemMoro
yuacTKa.

PekoHcTpyKuuMIo cynpa- 1 napapeHanbHoro cermeHToB HIMB HaumMHanu ¢ HanoxeHun
aHaCTOMO3a OT BEPXHEr0 Kpas pe3eKUnmM K HUXKHEMY, UTO MO3BOJIMIIO paHblle BOCCTAHO-
BUTb BEHO3HbIN gpeHax no [B. NpoTe3nposaHune MB nnun nx umnnarHtauyma B npotes HIB
(ocobeHHO npaBoWi) KpaliHe HeobxoamMMbl NO MPUYKHE OTCYTCTBUA B HEl NyTen Ana Kon-
naTepasibHOro BEHO3HOro OTTOKa.

Mpun Bbicokom nepexatun HIB 1 BO3HWKHOBEHUWN HEYCTOMUYMBOW FreMOAMHAMUKU
13-3a HapyLlleHnsA BEHO3HOro Bo3BpaTa K cepaLy Ha 3Tane pesekuun HIMB n cocygmcTon
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PEeKOHCTPYKLMM Nprberany K NCnonb30oBaHMIo NapaniesbHOro MCKYCCTBEHHOMO KPOBO-
obpaLleHunn ¢ nepudpepryeckum noaknoueHnem (beapeHHble cocyabl Cnpasa, BHYTPEH-
HAA ApeMHan BeHa cnpasa). [epef CHATUEM 3aXKMMOB 1 BOCCTAHOBJIEHMEM KPOBOTOKa MO
NpoTe3y 1 BEHaM OCYLLECTBAANN NPOGUNAKTUKY MaTePUANbHON 1 BO3AYLIHOW SM6ONUN.

B PE3YJNIbTATHI

MNpoaHanu3npoBaHbl pe3ynbTaTbl XPYPruyeckoro fnevyeHmns naumMeHToBs, pagnkanbHO
oneprpoBaHHbIX NO NoBoAy NepBuYHON neiommocapkombl HIB B nepuog c AHBapa 2020 T.
no HoAbpb 2025 . B npocneKkTMBHOE KOrOpPTHOE NCCNeROBaHME BKJIOUEHDbI 6 NaLMEHTOB
(5 »KeHWWH 1 1 My>KurHa), cpegHUIA BO3PacT KOTOpbIX cocTtaBun 56,8+5,9 ropa. Y 6onb-
LUMHCTBA NaLMEHTOB UMENN MeCTO Hecneunduyeckne cumMnTombl 3aboneBaHnA B BUAe
obLero HegoMoraHus, cnabocTy, NotTepu anneTuTa, auckomopopTa 1 Gonen B XMUBOTE.
Y 2 naumeHToB 3abonesaHne 6bIO BbIABNEHO C/lyYalHO Npw BbinonHeHun Y3OC vnm
KT/MP-nccnefoBaHuA opraHoB 6pioLHON NoiocTy. Tpoe NaumeHToB NpesbABNANM Xa-
no6bl Ha 605b B NpaBoi 60KOBOIM U MOACHUYHON obnacTax. OTeKM HUKHUX KOHEUHOCTEN
6blIM He3HaunTeNbHbIMM 1 Habnodanuck y 3 nayuneHToB. ¥ 1 naumeHTa noteps Beca 3a
LeCTUMeCAYHbIN Neprog cocTtaBmna 26 Kr (24,5% ot maccbl Tena).

HewnHBa3uBHble mMeToAbl BM3yanusauuu, Bknovawowme Y3 opraHoB GproliHoOM no-
noctu, TpexdasHyio MCKTA, npumeHsanu scem naumeHtam (100%), MP-aHrmnorpaduio -
3 naymeHTtam (50%). Ha ocHoBaHMM NOMyYeHHbIX pe3ynbTaToB UCCNefOBaHUA NeNOMKO-
capkoma HIB 6bina knaccmoumumpoBaHa B 3aBUCMMOCTU OT YacTOTbl, JIOKanmM3aumm u pac-
NPOCTPaHEeHHOCTM ee B BeHe Ha 5 cermeHTOB (punc. 1).

nm v

Puc. 1. Jlokanusauus n pacnpocTpaHeHHOCTb 1eI0OMNOCapKOMbI B COOTBETCTBUM C CerMEeHTapHOMN
KnaccuduKaumein HUXKHel NonoN BeHbl Ha 5 cerMeHToB

Fig. 1. Localization and prevalence of leiomyosarcoma according to the segmental classification
of the inferior vena cava into 5 segments
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Puc. 2. Pesekuyuna nepepHeir cteHkun HIMB n ycTtbeB o6eunx MB c nnacTukoii 3annatoil U3 KceHonepukapaa:
A - nenommnocapkoma, ncxoasnuas us nepeaHen creHku HMB Ha yposHe BnageHns MNB; B - nnactuka
HIMB n yacTnuHo MNB 3annartoii 3 KceHonepukapaa

Fig. 2. Resection of the anterior wall of the inferior vena cava and the orifices of both renal veins

with patch plasty using xenopericardium: A - leiomyosarcoma originating from the anterior wall

of the IVC at the level of the confluence of the PV; B - plastic surgery of the IVC and partially the PV

with a patch of xenopericardium

B 1 cnyuae onyxonb 3aHMMana napapeHanbHbii cermeHT HIB, B 2 cnyyasax pacnona-
ranacb NpeumyLlecTBeHHO B UHpapeHanbHOM 1 pPacnpoCcTpaHAnacb Ha napapeHasnb-
Hbll CErMEHT 1 B 3 HaxoAmnacb B CynpapeHaibHOM CerMmeHTe C pacnpoCcTpaHeHnem Ha
napapeHanbHbIv. MNaymeHToB ¢ noKanusayunen Unm pacnpocTpaHeHnemM Onyxonn Ha pe-
TPONEeYEHOUHbIN NN HagneuyeHouHbI cermeHTbl HINB B nccnegyemolii rpynne He 6bino.
B 1 cnyyae oTmMeuyeH MHTPanIOMUHANbHBIN POCT OMYXONK, B 2 — 3KCTPalOMUHANbHbIN,
B 3 — cMewwaHHbIn. MonHasa obctpykuma HIMB n neson MNB onyxonblo ¢ OKKMO3MBHbIM
NoKasbHbIM Tpomb0o30oM B MHPpapeHanbHoM cermeHTe HIMB 1 HEOKKNIO3MBHBIM B MOf-
B3[OLWHbIX BeHax BbifBIeHa y ofHOro nauueHTa (16,7%). CpegHUin MakcManbHbI pas-
Mep onyxonu coctasun 14,3 cm (gnanasoH 10,5-16,4 cm).

MpeponepaunoHHaa mopdonornyeckas BepuduKaLusa onyxonu 6biia BbIMOAHEHa
3 nauveHTam (50%) METOAOM UYPECKOXKHOW NYHKLMOHHOW 61UONCMU Nop YnbTPa3ByKOBbIM
KOHTponeM. HeoagbloBaHTHaA XMMMO- U NyyeBaa Tepanua He npoBoaunack. MNpu noka-
nu3aumm onyxonu B |-l cermeHTax HIMB ncnonb3oBany NpaBoOCTOPOHHIOIO lanapoTOMUIO,
npwu nopaxeHun lll cermeHTa — TopakoabgomuHanbHbIM goctyn (B 50% cnyyaes).

Bcem nauveHTam BbiNosIHEHa pafuKaibHaA pe3ekuma 1 COCYAncTan PeKoHCTPYKUMA
HIMB. B kauecTBe NnacTM4eCKoro matepmana ans BEHO3HOWN PEKOHCTPYKLMM NPUMEHANN
6uonornyeckre cocyamncTble NpoTesbl U3 KceHonepukapgaa. B 1 n3 6 cnyvaes npounssege-
Ha peseKkuua nepepHen cteHkn HIMB 1 yactuuHo yctbeB obenx MB ¢ nnactukoi gedekra
3annaton (puc. 2).

B ocTanbHbIX cnyyaax BbIMOAHWAM NPOTAXKEHHYIO OT 8 A0 15 CM UMPKYNAPHYIO pe-
3eKkumio 1 npotesnpoBaHue HIMB 6uonornueckum rpadptom. Pesekuma napapeHanbHOro
cermeHTa HIB c BoccTaHOBNEHNEM MOYEYHOrO BEHO3HOIO KPOBOTOKA BbIMOMHEHa 3 na-
unentam (50%). B ogHom cnyyae neas B 6bi1a MnnaHTpoBaHa B npoTe3 HIMB no Tuny
«KOHeL, B 60K» (puc. 3).
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[Bym nauveHTam npoBefeHbl OpraHoCcoXpaHaioLmMe onepaunn, BKIoYaLme pesek-
umto n npotesupoaHue MNB ¢ nmnnaHTaumen nx B npote3 HIB (puc. 4).

KombuHnpoBaHHana pesekuma HIMB nponssegeHa 5 nauneHTam. OHa BKtovana npa-
BOCTOPOHHI0I0 HedpaapeHanskToMmmio (B 3 cnyuyasax) u pesekumio IV cermeHTa neveHu
(B 2 cnyyvasx) (puc. 5).

Mopdonornyecknin KOHTPONb NOATBEPAUS JOCTUTHYTY0 RO-pe3ekuuio y Bcex naum-
eHTOB. [apannenbHoe MCKyccTBEHHOE KpoBooOpalleHne NPUMEHANN K 2 nauueHTam,
Y KOTOPbIX BO3HUKNW ABNEHNA HeCcTabunbHoW remoguHamukn npu pesekuun li-lll cermen-
ToB HIB.

MNMocneonepaunoHHble OCNOXHEHNA (KPOBOTeUeHMe, 3abptolHHAA remaToma) BO3-
HUKNX y 2 NauueHToB 1 NoTpeboBany XMpypruyeckoro BMmellatesibcTa. Tpombo3 npo-
Te3a pa3sunca B 1 cnyyae (16,6%) uepes gBoe CyTOK NOCne NOBTOPHOro BMellaTeNbCTBa
y NaumeHTa C NonHom onyxoneson okkno3unern HIMNB 1 nmeswmmca o onepavmm nokanb-
HbIM OKKJI03UBHbIM TPOM6030M NHPpapeHanbHoro cermeHTa HIMB. JleueHne 6bIN0 KOH-
CcepBaTUBHbIM, MOCKOMNbKY KomlaTepasibHasa BeHO3HasA cucTema Obina yxe copmmpoBaHa
N KIUHWYECKNX MPOABIEHN BEHO3HOW HELOCTAaTOYHOCTM Ta3a M HUXKHUX KOHEYHOCTeN
He 6b1n10. YacTMYHBIN TPOM603 BEHO3HOIO NOYEYHOro TPpaHCMIaHTaTa cnpasa 6ol 3ape-
rMCTPUPOBAH NPW KOHTPONbHOM HabntogeHUn Yepes 12 mecaues nocse onepaunn. Knu-
HUYECKUX NPOABNEHUI U N3MEHEHUI B NabOPATOPHbIX MOKa3aTensx, XapakTepHbix And
NoYeyHor HeAOCTaTOYHOCTK, Y NALMEHTOB He yCTaHOBJIeHO. B ocTanbHbix HabnoaeHusax
npoxogmnmocTb HIMB 1 cocyamcTbiX TpaHCMNaHTaTOB COXPaHANacb Ha NPOTAXEHUN BCEro
nepvoga HabnoaeHus.

Puc. 3. UmnnaHTauusa nesoil noueyHon Puc. 4. Pesekuus n nporesmpoBaHue HIMB v npasoii MNB

BeHbl B 6nonornyeckuii npores 61oNIorNYecKUMM COCYyANCTLIMW NpOTE3aMul I UMNaHTaLuA

(cTpenka) npotesa B B npotes HMNB

Fig. 3. Implantation of the left renal Fig. 4. Resection and prosthetics of the inferior vena cava

vein into a biological graft (arrow) and the right renal vein with biological vascular graft and
implantation of the renal vein prosthesis into the inferior vena
cava graft
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A B C

Puc. 5. KT opraHoB 6pioLiHOI1 NoNnocTy, NOATBEPKAaloLan UHBA3MIO ONYX0nu B COCYAbl U NpaByio
nouky: A, B - akcnanbHasA n KopoHapHasa npoekunm; C - peKOHCTPYKLUA NH$papeHabHOro cermeHTa
HIMB 6uonoruyecknm nporesom

Fig. 5. CT scan of the abdominal cavity, confirming the invasion of the tumor into the vessels

and capsule of the right kidney: A, B - axial and coronary projections; C - reconstruction

of the infrarenal segment of the IVF with a biological vascular graft

JleTanbHbIX MCXOAOB B pPaHHEM W OTAASIEHHOM MOCNeoNnepaLMOHHbIX Neprogax He
6b1510. JToKanbHOro peuuariBa onyxonu He yCTaHOBIEHO, O4HaKo Y 1 naLmeHTa BbIABIEHO
CMCTEMHOE NporpeccrpoBaHme 3aboneBaHns (MeTacTasbl B Nierkme yepes 6 Mecsues 1 B
neyeHb yepes 26 mecAues). [IBym naumeHTam Ha3HayeHa afbloBaHTHaA XMMMoTepanusa

KnuHunko-naTonoruyeckne xapakTepncTnkm NayueHToB ¢ NepBUYHON 1elioMNOCapKOMOIi HIKHeN
Moo BeHbI
Clinicopathological characteristics of patients with primary leiomyosarcoma of the inferior vena cava

C MynbTu- Hab6nio-
Mauu- er- | PekoH- e Cra- Oc- Mporpec- T
Mon mMmeHT CcTpyK- Tyc FNCLCC nox- | cupoBa- AXT Crartyc
eHT panbHas (mecsa-
HMB | uwmsa (*R) HEeHUA | Hue
pesexkuvsa Libl)
3annata Mts MNpo-
1 M 1] (6no- [MeyeHb RO G2 Het (nerkve, |Oa |54 rpeccu-
Kapa) neyeHb) poBaHue
Mpote3 Mouka + lemaTo-
2 XK I-1l HMB Hagnouey- RO | G2 va Het Oa |51 Het
HUK
EEET:B MNMouka +
3 X 1=l peuMn Hagnouey- RO |Gl Het Het Het 39 Het
ANB HUK
Mpores Mouka +
4 XK 1= HIB Hagnoyeu- RO  G3 Het Het Het |33 Het
HUK
Mpores Mouka +
5 XK 1= HIB Hagnoyey- RO  G3 Het Het Het |15 Het
HUK
MpoTe3
6 XKoo ;'Hg: Her RO G2 "\-f;"am' Her Her 3 Het
nne

Mpumeyanus: *R (RO) — paanKanbHOCTb pesekuyun (MMKpockonuyecku nonHas pesekuyus); FNCLCC (French Federation Nationale
des Centres de Lutte Contre le Cancer) - HaunoHanbHasa defepauus LeHTpoB 60pb6bl C pakom; G — cTeneHb 310KaueCTBEHHOCTY;
AXT - apbloBaHTHaa xummnoTepanus; HIMB — HUXHAA nonas BeHa; MMNB — npaBas noyeyHan BeHa; JINB — neBaa noyeyHan BeHa.
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npenapataMmm Ha OCHOBE JJ,OKCOpy6VILI,VIHa. MegwnaHa NPOoAOIKNTENDBHOCTN Ha6J'IIOJJ,EHI/IF|
coctaBuna 36 mecaues. KnnHuko-natonornyeckue XapakKTepPUCTUKN NauMeHTOB npen-
CTaBJ1€Hbl B Ta6ﬂVILl,e.

B ObCYXIOEHWE

MepBuryHble nenommocapkomsl HIMB npeactaBnAoT cobol pegkyto rpynny 3poKave-
CTBEHHbIX HOBOOOPa30BaHMIN Me3eHXMMaNbHOro nponcxoxaeHusa. OHY XapakTepusyoT-
CA arpeccrBHbIM 61MONIOrMYECKNM NOBEIEHNEM U CITOKHOCTBIO XMPYPrNMYeCKoro neveHus.
JInTepaTypHble NCTOYHMKM CBUAETENbCTBYIOT O TOM, YTO BEHO3HblE CTPYKTYpPbl ABAAIOTCA
Hanbonee YaCTbIM UICTOYHNKOM BO3HUKHOBEHMSA NEIOMUOCAPKOMbI, @ apTepuasnbHble No-
paXeHUA OCTaloTCA pedknm nckndeHuem [8] n B 60% Bcex ciyyaeB permcTpupyoTca B
HIMB [9].

Pe3ynbrathl Xnpypruyeckoro sieyeHusa 6 nauueHToB, NpeAcTaBieHHble B HacTOALEM
nccnegoBaHUK, COOTBETCTBYIOT TEHAEHLUMN ManblX CEPUMHBIX HabogeHWIA, NyOnnKyemMbix
B MMPOBOW NuTepaTtype. B ony6nrnkoBaHHbIX ceprax nepBryHasa neiommocapkoma HIMB
BCTPeYaeTCcA NperMyLLeCcTBEHHO Y XeHLWUH cTaplue 50 net [10, 11], uto noaTBepXgaeTca
N HaWMMK JaHHbIMK (83,3% >KeHLUWUH, cpeaHuin Bo3pacT 56,8 roga). Y 6onblwmnHCcTBa Na-
UneHTOB 3aboneBaHue NPoABAANOCh HecneundUyecKUmMy CUMNTOMaMU: HeIloMOraHUeMm,
cnabocTblo, noTepel annetuTa, 60/bio B XKMBOTE N NOACHMYHON obnacTu. Kak npasuno,
HecneundryHana KNUHNYECKan KapTrHa YU OTHOCUTENIbHO MeJIeHHbIA POCT ONyXOnu 3a-
TPYLHAIOT PaHHIO AMAarHOCTMKY 3aboneBaHusa. B 2 cnyyasax onyxonb 6bina BbiABneHa cy-
YalHO MpW NPOoBeAEeHNN AMAarHOCTUYECKUX MccnefoBaHUN. Takon nNaTTepH xapakTepeH
Ana 6onbWMHCTBa onyxonel 3abploWNMHHOIO NPOCTPAHCTBA, HO ANA IeMOMMOCaPKOMbI
HIB 310 ABNAETCA 0CO6EHHO KPUTUYHBIM, TaK KaK 3ano3fanas MarHoctuka orpaHmyrBa-
eT BO3MOXKHOCTU pafnKanbHoro neyeHusa. MNpu stom go 30% cnyyaes S1eMOMUOCaPKOMbI
HIMB oHa anarHocTmpyeTca nHumaeHTanbHo. CpefHni pasmep onyxonu cpeamn onepupo-
BaHHbIX MauMeHTOB cocTaBui 14,3 cM 1 oKasasica CONoCTaBNMbIM C OMy6IMKOBaHHbIMU
AaHHbIMY apyrux uccneposatenen (10-12 cm) [12].

B npeactaBneHHon cepum onyxonu valle sIoKann3oBanncb B CynpapeHanbHOM U UH-
dpapeHanbHom cermeHTax HIB, a B HEKOTOPbIX C/lyYasax 3aHUManu 2 1 bonee cermeHTa.
Onyxonb xapakTepun3yeTca MHBa3NBHbIM POCTOM, CKNOHHOCTbIO K MHTPa- 1 SKCTPasnioMu-
HaJIbHOMY PaCnNPOCTPAHEHMIO C BbICOKMM PUCKOM remMaToreHHOro meTacTa3vupoBaHMA.
WNHTpantoMuUHanbHbI, SKCTPaNiOMUHAbHBIN 1 CMELIAHHBIN TUMbl POCTa NPUCYTCTBOBANN
y NaLMeHToB NpeACTaBIeHHON CepUN B OTHOCUTENbHO PaBHOW CTEMNEHM, YTO TakXe oTpa-
»aeT onuvcaHHble Mopdonornyeckre BapraHTbl.

PagnkanbHoe ncceueHmne ¢ pekoHcTpykumen HINB ABnaloTca cTaHaapToM Xmpyprude-
CKOTO NleyeHrs NaLreHToB C NepBUYHON NefioMrnocapkomon. OHM 6blIN BbIMONHEHbI BCEM
nauneHTam n no3sonumnu Joctnyb RO-cTaTyca BO BCex Cnydvasx, YTo noarsepxaaeT BO3-
MOXHOCTb BbINOMHEHNA PaANKanbHOro BMellaTenbCTBa Aaxe Npu NPOTAXEHHbIX Noparke-
Huax HIB. MNogTBepxAeHo, UTO MMEHHO MOMHOE YAasieHne Onyxosn € rMCTONOMMYECKNM
KOHTpONeM Kpas pe3ekuun ABAAETCA K/ueBbiM GakTopoM ynyudlleHWs MoKasaTenen
BbIXKMBAEeMOCTV AaHHOW KaTeropumn nauneHToB. PagrkanbHo BbINOSIHEHHaA onepayms Ha-
NPAMYI0 KOppenmpyeT C OTCYTCTBMEM MECTHOrO peLmansa. JoCTUrHyTb UICTUHHOIO COCTO-
AHMA RO anAa neommocapkombl HIMB GbiBaeT CIOXKHO 13-3a TECHON aHAaTOMUUECKON CBA-
31 C NeYEHOYHbIMM, MOYEYHbIMU U BUCLEPaNbHbIMX BEHAaMWN, OAHAKO UMEHHO pagunKanb-
HOCTb BbIMOMHEHHOWN omnepauun onpegenseT BEPOATHOCTb BO3HUKHOBEHWA peuuanBa.
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AHanornyHoro MHeHUA NpUAePXNBaTCA 1 Apyrme asTopbl [13], KoTopble, NpoaHanmn3u-
poBaB 22 cnyyas, NoaTBepannn HeobxoaumocTtb RO-pe3eKkLmm, NOCKONbKY OHa ABNAETCA
rMaBHbIM NPOrHoCTUYeCKMM GakTopoMm, onpefenaownM pesynbraTt nedeHus. Nccnepo-
BaTeNIM NOAYEPKMBAIOT, UTO XUPYpPruyeckasa TakTuKa JomKkHa ObiTb MaKCMManbHO arpec-
CUBHOWN, BKNIOYasA pe3eKLmio U PEKOHCTPYKLMIO COCyoB, UToObl focTnYb RO-pe3ynbraTa.
B npotuBHOM cniyuae HenonHana pesekuma (R1/R2) Hanpamyio CBA3aHa C BbICOKOW YacTo-
TOW PaHHUX PeLManuBOB N CUCTEMHOMO MPOrpecCMpPOBaHUA, UTO CYLLECTBEHHO yXyAdLla-
€T NPOrHo3. Bbicokasa yacToTa KOMOMHMPOBAHHbIX BMELIATeIbCTB B HACTOALEN cepum
(83,3%) noaTBepxgaeT 6UONOrMYECKyto arpeccMBHOCTb JierioMmocapkombl HIMB.

CocyancTan peKoOHCTPYKUMA OcTaeTca Hambonee CIOXHbIM 3Tarnom XMpPYypruyeckoro
neyeHnn NaumneHToB C NepBUYHON Nenommnocapkomolt HIMB. He nckntouaetca ot dakr,
YTO NO 3TOM MPUYMHE HEKOTOpble aBTOPbl MPEANOUYMTAOT He BbIMOMAHATL COCYAUCTYIO
pekoHcTpyKumio. OHM cunTatoT, uto nepesaska HINB moxeT obecneunTb npuemnemble
pe3ynbraTbl MO YKCNY NepuonepaLuoHHbIX OCIOXHEHUA U NO Nokasatenam obuien u
6e3peuunanBHol BblkBaemoctu [14, 15]. HanpoTus, nogasnaioliee 60NbWNHCTBO Cre-
LMannCcToB PeKOMeHAYIOT pafnKaibHYI0 pe3eKLMI0 1 BEHO3HYI0 PeKOHCTpyKuumio [16].
B KnuHMuecKkon npaKkTnke Mbl TakXe NpuaepKMBaemca Takoro NOAxXoAa W nonaraem, 4to
Bbl6paHHaA cTpaTernsa CnocobCcTByeT AOCTUXEHNIO GNaronpuATHLIX JOATOCPOYHbIX pe-
3ynbraToB. onyyeHHble faHHble B OTHOCMTENbHO HEOONbLION cepumn HabnoaeHUn nog-
TBEPXKAAT TOT GaKT, UTO pe3eKLUsa C COCYANCTON PEKOHCTPYKLME No3BoNAeT 4OCTUYb
pagnKanbHOro yaaneHusa onyxosiv, TeM CambiM YNyUlWWTb BbKUBAEMOCTb U KayecTBO
XM3HU NaumneHToB. B To ke BpemA cuutaem nepesasky HIMB B nHppapeHanbHoM ee yactn
BO3MOKHOW TOSIbKO B TOM Crlyyae, Korga MMeeT MeCTO NOSIHaA OKK/II03MA NpocBeTa ony-
XOJbi0 NN TPOMOOM NP YCNOBMM MOATBEPKAEHHOIO, XOPOLUO Pa3BUTOrO Kosylatepanb-
HOro BEHO3HOIO OTTOKA OT HUXKHMX KOHEYHOCTEl 1 OpraHoB Tasa.

JocTurHyTble nokasaTenu pesekumu n pekoHCTpykuum HIB cBupeTtenbctByloT 06
OTHOCMTENIbHO HEBbICOKOM, COMOCTaBMMOW C AAaHHbIMKA MUPOBOW NIUTepaTypbl YacTtoTe
nocieonepaLoHHbIX OCNOXHEHUA. B npefcTtaBneHHOM HabnogeHUN remopparuyeckue
OCJIOXKHEHMA B BULE KPOBOTEUEHUA M 3aBPIOWIMHHON reMaToMbl BO3HUKAN Y 2 NauueH-
TOB (33,3%). TpoMbOTUYECKME OCNIOXKHEH WA ObINN 3aPErnCTPUPOBaHbI NNLLb B 2 CITyYasX.
B 1 HabnopeHnn Tpomb0O3 pa3BUIICA Yepe3 ABOe CyTOK Nocsie NOBTOPHOro BMeLlaTesb-
CTBa MO NOBOAY KPOBOTEUEHNA, BEPOATHO, BCNEACTBME MEXaHNYECKOW KOMMNpeccumn npo-
Te3a MapaeBbIMN TaMNOHaMU, BbIHY>KAEHHO NOABEAEHHbBIMU K MeYeHn C Lenblo reMocTa-
3a Ha ¢oHe pasBuBLLENCA KoarynonaTum notpebneHnsa. Bo BTOpom cnyyae YaCTUYHbBIN
Tpom603 NpoTe3a NpaBol NoyeyHow BeHbl Obin BbiABEH cnycTa 12 mecAues Habnto-
OeHnA 1, No-Bugrumomy, 6bin 0bycnosneH Komnpeccuenn 6unomon, obpasoBaBLlUEiCcA B
nocneonepayuoHHom nepuoge. Oba anr3ofa TPOMOOTNYECKMX OCNIOXKHEHNI Obiny CBA3a-
Hbl C BHELUHVMMN GpaKTopamMu, a He C MePBUYHON HECOCTOATENIbHOCTbIO COCYAMNCTOrO TPaHC-
nnaHTaTa. T HabnAEHUA COrnacyloTcA C IMTepaTypPHbIMU JaHHBbIMU, B COOTBETCTBUN C
KOTOPbIMW TPOM603bl NP peKOHCTPYKL MK HIB BO3HMKaIOT NpW UCMOMb30BaHUM Kak 61o-
NOrnyecKumx, Tak N CUHTETUYECKNX NpoTe30B. OCHOBHOW NPUYNHOW X Pa3BUTUA ABNAIOT-
¢ GaKTOpPbl TEXHMYECKOrO NiiaHa: Komnpeccus, nepernd nnm HapylleHne reMognHaMrKm
[17]. HecmoTpA Ha BO3HUKLLMIA TPOMOO3 TPAHCMNAHTAaTOB HUXKHEN MOJION 1 NPaBo no-
YeYHOW BeH, KIIMHNYECKUX NPOABIIEHNA BEHO3HOW NGO NOYEYHON He[OCTaTOYHOCTY He
ycTaHoBneHo. Takum 06pa3om, pa3BMBLLMECA OCSIOXKHEHUA He BbIXOAAT 3@ paMKu OXugaa-
eMbIX NoKasaTesien 1 NOATBEPKAAIOT pe3ynbTaThbl, NPeACTaBAeHHble APYrMMU aBTOPaMMU.
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OTcyTcTBME NeTanbHbIX UCXOAOB Kak B paHHeM, Tak 1 B OTAaleHHOM nocneonepauu-
OHHbIX Nnepuofax nmeeT GonblIoe 3HaueHWe. DTOT MoKasaTeslb NOAYEPKMBAET BO3MOX-
HOCTb 6€30MacHOro BbIMOJIHEHUA CTOMb CJIOXKHbIX BMELIATENbCTB MPU YCNOBUN, €CNIN OHU
NPOBOAATCA B CeLMan3npoBaHHbIX LIEHTpax Xupypramu, obnagaowymm HeobXoanmMbIM
OMbITOM U TeXHMYeCKUMU pecypcamu. COBOKYMHbIN aHanm3 pe3ynbTaToB XMpYpruyeckoro
neyeHVA NOATBEPKAAET, UTO pe3ekuma n pekoHCTpyKuma HIMB npun nepBuyHON neiommo-
CapKoMe MOryT pacCMaTpMBaTbCA Kak OnpaBAaHHbIN U NepCcrneKTUBHbIN NoaXo[, N03BONA-
IOLLMIA AOCTUTHYTb YOBNETBOPUTENbHbIX NMOKa3aTenen npu 4onycTMMOM YPOBHE prcKa.

Bbibop onTrManbHOro NnacTMYeckoro MaTepuana ansa pekoHcTpykuumn HINB ocTaet-
CA NpeMeToM ANCKYCCUn. B 6ONbLIMHCTBE LEHTPOB NCNOJb3YIOT B OCHOBHOM CUHTETU-
yeckue TpaHCMNaHTaTbl, Cpefmn KOTopbIX Hambonee LWMPOKO NPUMEHAKOTCA NPoTe3bl U3
BCneHeHHoro nonutetpadptopatuneHa (MTO3) unn nonustuneHtepedTanata (4akpoHa),
npuyem yalle BCEro OTAAT NPerMyLLecTBO apMUpOBaHHbIM rpadtam m3 MTOS [18].
Wcnonb3oBaHme ayTONOrMYHbIX UM FOMOIOMMYHbIX BEHO3HbIX TPaHCMIaHTaToOB OCTaeTcA
orpaHuuyeHHbIM. [IpuMeHeHne KceHomneprKapaa B KauecTBe MiacTuyeckoro matepuana
npeacTaBneHo NnLLb B eANHUYHBIX HabMoAeHNAX 1 Yallle BCero orpaHnyYnBaeTca Ucnosb-
30BaHWeM 3annar.

HecmoTpa Ha wWrpokoe BHeApeHMe CUHTETUYECKMX COCYAMCTbIX TPaHCMIaHTaToOB B
COBPEMEHHOWN XMPYPrnYeckon NpakTuKe, X NpUMeHeHne CONPAXEHO C MOBbILEHHbIM
PUCKOM UHGEKLMOHHbIX 1 TPOMOOTUYECKMX ocnoxHeHui [19]. Kpome Toro, nmetotca ny-
6nmKaumm, B KOTOpbIX 3adMKCUMPOBaHbl pefikmne, HO KpaliHe onacHble HabnogeHus dop-
MUPOBaHUA KaBagyofeHanbHon éuctynbl [20]. MNpuunHOn ee BOSHUKHOBEHWA CIY>KUT
nponexeHb, 06pasyLNNCA U3-3a HENOCPeACTBEHHOIO KOHTAKTa KULIEYHOW CTEHKM C
cocyamucTbiMm npote3om. MNpeactaBneHHble GakTbl akKLEHTUPYIOT BHUMaHKe Ha NpUMeHe-
HUW anbTepHATMBHbIX MaTepuranos, obnapatoLimx 6onee BbICOKOM GMOCOBMECTMMOCTbIO,
HU3KON TPOMOOreHHOCTbIO Y YCTONUMBOCTbIO K MHOEKLIMOHHBIM OCNTOKHEHUAM.

Ha Haw B3rnag, npumeHeHne 6MONOrMYECKUX COCYANCTbIX MPOTE30B U3 KCeHonepu-
Kappaa ana pekoHctpykumn HIMNB cnefyeT paccmatpmBaTh Kak MepcnekTMBHOe Hanpasie-
Hue, obecneunBatoLlee BbICOKYIO OHKONTOMMYECKYo panKaibHOCTb U YLOBNETBOPUTESNb-
Hble dyHKUMOHanbHble pe3ynbTaTtbl. B oTnnune ot cuHTeTMYecKux matepuanos (MTO3,
M3T), ncnonb3oBaHue HGronornyecknx NPOTe30B NOTEHLUMNANIBHO CHMXaeT pUCK MHbEeK-
LIMOHHbIX OCNOXHEHNIA 1 TPOMOO30B, a Tak»Ke CNOCOBCTBYET NyuLlei MHTerpaLmm TpaHc-
nnaHTaTa B COCYAUCTYIO CTEHKY. JIuTepaTypHble flaHHble CBUAETENbLCTBYIOT O 6osee HGnaro-
NPUATHOM TeUeHNM NocreonepaLoOHHOro Neproaa B ciyyae pa3BUTUA UHPEKLMOHHbIX
OCJIOXKHEHMIN Ha GOHe NCNOoNb30BaHMA BMONOrMYecKnx TpaHcnnaHTaTos [21].

CoxpaHeHue MpPOXOAMMOCTU PEKOHCTPYMpPOBaHHbIX cermeHToB HIMB B oTaaneHHom
nepuofe NOATBEPXAAaeT COCTOATENbHOCTb JaHHOW MeToAMKMW. B To ke Bpemsa cnegyet
yKa3aTb Ha HeobXoAMMOCTb NPOBeAEHNA MHOIOLIEHTPOBOIO UCCIeAoBaHUA ¢ 60MbLNM
yncnom HabnodeHW ana Toro, YTodbl AaTb OKOHYATENIbHYI0 OLEHKY [ONrOCPOYHON 3¢-
beKTMBHOCTU 1 BbipaboTaTb CTaHAAPTbI NPUMEHEHUA 6G1ONOrMYeCcKX NPOTE30B NPU OMy-
xonesom noparkeHun HIMB.

B npepcraBneHHon cepun HabnogeHMN NoKanbHbIX PELNIMBOB He YCTaHOBIIEHO, Of-
Hako Yy 1 maumeHTa OTMeYEHO CUCTEMHOE MporpeccupoBaHune 3aboneBaHus C pa3BUTMEM
METacTa30B B JIerkune 1 neyeHb. TN faHHble COrMacyoTCA C MCCNefoBaHUAMMN APYTX aB-
TOPOB, YKa3blBalOLMX Ha BbICOKYIO YaCTOTy MeTacTa3MpoBaHMWA COCYANCTbIX Sleliomuocap-
KOM, HECMOTPA Ha pafrKanbHoe yaaneHne nepBnUYHON OMyXosu.
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MprmeHeHne 6MONOrNYECKOro COCYANCTOro NPOTe3a B PEKOHCTPYKTUBHOW XUPYPrum
HVXHEW Nosio BeHbl NpY NEPBUYHON NeIOMMOCapPKOME: KITMHNYECKUI ONbIT

MNpumeHeHVe afblOBaHTHOWM XMMKOTEpanun Ha OCHoBe AoKcopybuuMHa y 2 nauu-
€HTOB COOTBETCTBYET COBPEMEHHbIM KNMHUYECKNM pekoMeHaaumam. OgHako nmeroTca
ony6nMKoBaHHble UCCNefoBaHWA, B KOTOPbIX YCTAaHOBIEHO, YTO BAUAHME MOHOTEpanuu
Ha nokasaTtenu obLel BbPKMBAEMOCTN OCTAETCA OFpPaHMUYEHHbIM. B TO ke Bpemst MHOro-
LleHTPOBOE MCCeloBaHWe MoKa3ano, YTo KoMObmMHauma gokcopybuumHa ¢ Tpabektegu-
HOM MO CpaBHEHUI0 C MOHOTepanven JOKCOPYOMLMHOM YBENMUYMBAET BbIXMBAEMOCTb
6e3 nporpeccnpoBaHuA 3aboneBaHna y NaLMeHTOB C MeTacTaTMUeCKon Unn Heonepa-
6enbHoi nernommocapkomoli (LMS-04), xoTb 1 ¢ 60s1ee BblpaXXeHHbIM NPOSBIEHNEM TOK-
CcnyHocTu [22].

MegawvaHa HabnogeHNA B Hallel rpynne coctaBunia 36 MecALeB, YTO CONOCTaBMMO C
pe3ynbraTamu Apyrux NccnefoBaHWi, rae nokasatenu obulen 2-neTHeln BblXKNBaeMOCTU
BapbupytoT oT 60 o 70%. MonyuyeHHble pe3ynbTaTbl yKa3biBaloT Ha TO, UTO XMPYPrnYecKnin
nopxopn OCTaeTcA OCHOBHbIM METOOM JleueHNA NaLMeHTOB C nenommocapkomon HIB.

dddeKTNBHOE NleyeHne NauneHToOB C NePBUYHON Neliommnocapkomor HINB Bo3amoxHO
WCKNIOUNTENBHO B YCNOBMAX MySIbTUAUCLMNIMHAPHOIO B3aMOLENCTBISA, BKOYaloLwero
cneyunanncToB B o6nactu mopdonoruu, nyuyeBon ANarHOCTUKN, OHKOBACKYNAPHOM 1 OH-
KOSIOrMYeCKom XMpyprun, a Takke XMmMmosyyeBorn Tepanuun. Takon KOMaHAHbIA noaxon
NO3BOJIAET HE TOIbKO A0OUTbCA PaaNKanbHOCT BMeLLaTeNlIbCTBa, HO U MUHMMM3NPOBATL
PUCK OCNOXHEHMIN, obecneurBas OMNTMMalbHble OHKONornyeckue n ¢GyHKUMOHasbHble
pe3ynbraTbl.

B 3AK/TKOYEHNE

PapvikanbHas pesekuuns n pekoHcTpyKkuusa HIMB ¢ ncnonb3oBaHneM COCYANCTbIX TPAHC-
NJaHTaTOB 13 KCEHOMEPUKApAA ABMAETCA OnpaBAaHHbIM, TEXHUUECKM BbINOSHUMbIM, 6e3-
OMacHbIM U 3GPEKTUBHBIM METOLOM NleUeHNsA NePBUYHON NeioMMocapKombl. M36paHHas
TaKTVKa 06eCcrneyrBaeT BbICOKYIO MPOXOAMMOCTb TPaHCMNaHTaToOB, NPeaoTBpalLaeT Be-
HO3HYIO HeJOCTAaTOYHOCTb U CNOCOOCTBYET AONTOCPOYHON BbIKMBAEMOCTY MaLUEHTOB.
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Pesiome

BBepeHune. CTaHOApTHOE XUPYpPrUyeckoe JieYeHME paka MPAMON KUWKKU (0COOEeHHO
HU3KUX OTAENIOB) YacTO MPUBOAUT K MHBaNMAM3aLMu, KOJIOCTOME UAN TAXeNbIM QyHK-
LMOHaNIbHbIM HapyLleHMAM. B KauecTBe anbTepHaTUBbI pacCMaTPUBAETCA OpraHOCOXpa-
HAWaA TakTnka «Watch&Wait» (W&W), npeanoxeHHasa A. Habr-Gama, kotopaa nog-
pa3symeBaeT OTKa3 OT HEMeAJIEHHON onepaumm Npu AOCTUPKEHUMN NOSTHOMO KINHUYECKOrO
OTBETa NOC/Ie HE0AAbIOBAHTHOW XUMUNOJTYYEBON TEpanuu.

Llenb. Ha ocHoBe aHanm3a nutepaTypbl U COOCTBEHHBIX KITUHNYECKUX AaHHbIX YTOUHUTD
KpuTepun otbopa naumneHToB s TakTukm W&W u oueHuTb ee 3¢pPpeKTBHOCTb NPU HK3-
KOM paKe NPAMON KNLLKW.

Matepuanbi nu metoapl. [poBeeH 0630p NMTEPATYpPbl U PETPOCMNEKTVBHDBIN aHann3 pe-
3ynbTaToB JleyeHra 28 nauneHToB (12 MyXUUH, 16 XeHLWWH), Y KOTOPbIX NPUMeHAnachb
TakTka W&W B neprog ¢ 2016 no 2024 roa. Kputepun BKAOYEHNA: afeHOoKapLMHOMa
HUXKHeamMnynApHoro otaena (4-7 cm ot Kpas), ctagma cT2-T3, cNO-1, oTcyTcTBME NoOpa-
eHUA Me3opeKTanbHON pacLmm 1 SKCTPaMypPasibHOM UHBA3MK, pa3Mep ONyXonu 40 5 CM.
MaymeHTam npoBoAMnacb NPOAOHIMPOBaHHaA xumuonyyesada Tepanua (COL 50,4 p) ¢
oueHKol oTBeTa Ha 8, 12 1 16-n Hegenax ¢ nomollbio MPT, sHOOCKONUM 1 NanbLIEBOrO NC-
cnepoBaHusA. MegunaHa HabnogeHWsA cocTaBuna 5 ner.

PesynbraTbl. B Halwen koropTe 13 28 nauneHTOB, MNOMYYaBLUMX JIEYEHNE MO CXEME «Ha-
6nofieHre 1 BbPKUAAHVE» MOC/Ie HEOALbIOBAHTHOW XMMUOMYYEBOWN Tepanun, BO BCEX
ciyyasnx Obi1 JOCTUTHYT MOJSHbINA KIMHWYECKUIA U MATONOrMUYecknin oTBeT. Tpoe 13 3Tmx

216 "Eurasian Journal of Oncology", 2026, volume 14, Ne 2

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO


https://doi.org/10.34883/PI.2026.14.2.012

OpurvHanbHble nccnefoBaHmnaA
Original Research @

naumMeHToB BMOC/IEACTBMN NepeHecsn TpaHcaHanbHoe McceyeHne ocTaTouHol py6Lo-
BOV TKaHW ONA MMCTOMOMMYECKOro noAateepkaeHuA. MonHbIn OTBET Yale Habnoganca
npwu onyxonax ¢ bonee ANCTanbHbIM PacrnosioXeHrem (cpegHee paccTosHMe o 3ybuaTon
NMHMK cocTaBnano 1,5 cm). B TeueHne cpepHero nepuofa HabnoaeHna B 5 feT yactoTa
MeCTHbIX peumnamnBos coctaBuna 7,1% (n=2). OguH peumame npousowen yepes rog (3,9%),
B CBA3U C YeM NauuneHTy BGbina npoBefeHa abJoMUHOMNeprHeanbHaa pe3ekuus, B TO Bpe-
Ms KaK BTOPOW NaLUeHT, y KOTOPOro peuuans npousoluen yepes 28 mecsaues, OTKasanca
OT X1PYpPryeckoro BMeLlaTenbcTaa. [IBoe nauMeHToB yMepnu oT NPUYKH, He CBA3aHHbIX
C VX OHKonornyeckum grarHosom (COVID-19). Yto Kacaetca GpyHKLMOHANbHbIX pe3ynbTa-
TOB 1 KayecTBa XM3HU, 60NbLWINHCTBO NaLMEHTOB COOOLLMAN O XOPOLUUX pe3ybTaTax no
onpocHuKy SF-36. OgHako y 4 naumeHTOB Habnoganacb AUCOYHKUMA KULWIEYHMKA, @ OANH
yenoBek Obi BbIHYAEeH CMeHUTb PaboTy 13-3a NPobNeM C HeflepKaHUeMm Kana.
3aknioueHue. Ctpaterna «HabnoaeHne n oxngaHue» npeactaBnaet cobor 6esonacHbIn
1 BOCNPOW3BOAUMbIA OPraHOCOXPaHAOLWMIA MOAXOA AS1A CTPOro oTobpaHHOM rpynmnbl na-
LIMEHTOB C pakoM NPAMOW KULIKM HU3KOWN NOKanu3auum, AeMOHCTPUPYIOLWMIA pe3ybTaThl
BbI>KMIBaEMOCTU, CONOCTaBMMble C paguKanbHOW X1pypruen, Npy 3ToM npeanarasa 3Haun-
TeNbHble NpeumyLlecTBa B BUAe n3beraHnsa KONOCTOMUN Y YyYLLEHWA KauecTBa »KU3HMW.
Ycnex 3Toro noagxofa OCHOBaH Ha TLATEIbHOM OTOOpe NaLMeHTOB C UCMONb30BAaHNEM
TOUHbIX KpuTepreB MPT OTHOCUTENbHO SIOKanM3aunm 1 CTagum onyxonu, Mexancumnim-
HapHOM KOMaHAHOM MOAXOAE 1 BbICOKOW NPUBEPXEHHOCTY NaLeHTOB CTPOromy rpadu-
Ky HabniopgeHuns, ocobeHHO Kaxble 3 MecALa B TedeHue nepsbix 2-3 net. OnTumanbHasn
OLeHKa OTBeTa JOJPKHa MPOBOAUTLCA He paHee yem Yepes 8-12 Hefenb NocCe 3aBeplLue-
HUA XMMUWOJTyUYeBOI Tepanun, a COXpaHeHMe HeMonHOro oTBeTa Ha 3TOM 3Tane Tpebyet
XUpypruyeckon pesekumn. Hawwwy pesynbTathl, BK/lOYasa HA3KUN ypOBEHb MECTHOTO peLy-
[VBa B NepBbI rog (3,9%), noaTeepxaatoT 3pPeKTUBHOCTb 3TON CTPATENNN B COXPaHEHNN
KauecTBa »U3Hu 6e3 yuepba ana oHKonornyeckonm 6e3onacHoCTy.

KnioueBble cnoBa: pak NnpamMon KULWKK, Taktuka «Watch&Wait», MPT, sHgockonus
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Abstract

Introduction. Standard surgical treatment for rectal cancer, particularly in the low-
ampullary segment, often results in disability, permanent colostomy, or severe functional
impairment. As an alternative, the organ-preserving "Watch & Wait" (W&W) strategy,
proposed by A. Habr-Gama, is considered. This approach involves deferring immediate
surgery in patients who achieve a clinical complete response following neoadjuvant
chemoradiotherapy.

Purpose. Based on an analysis of the literature and our own clinical data, to refine the
patient selection criteria for the W&W strategy and to evaluate its effectiveness in the
treatment of low rectal cancer.

Materials and methods. A literature review was conducted alongside a retrospective
analysis of treatment outcomes for 28 patients (12 men, 16 women) managed under the
W&W protocol from 2016 to 2024. Inclusion criteria were: adenocarcinoma of the low-
ampullary rectum (4-7 cm from the anal verge), clinical stage cT2-T3, cNO-1, absence
of mesorectal fascia involvement or extramural vascular invasion, and tumor size <5 cm.
Patients received long-course chemoradiotherapy (total dose 50.4 Gy), with response
assessments performed at 8, 12, and 16 weeks post-treatment using MRI, endoscopy, and
digital rectal examination. The median follow-up period was 5 years.

Results. In our cohort of 28 patients managed with the Watch-and-Wait strategy following
neoadjuvant chemoradiotherapy, a clinical and pathological complete response was
achieved in all cases. Three of these patients subsequently underwent transanal excision
of residual scar tissue for histological confirmation. Complete response was more
frequently observed in tumors with a more distal location (median distance to the dentate
line was 1.5 cm). During a median follow-up of 5 years, the local recurrence rate was 7.1%
(n=2). One recurrence occurred after one year (3.9%), for which the patient underwent
an abdominoperineal resection, while the second patient, who recurred at 28 months,
refused surgical intervention. Two patients died from causes unrelated to their oncology
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diagnosis (COVID-19). Regarding functional outcomes and quality of life, most patients
reported good outcomes on the SF-36 questionnaire; however, 4 patients experienced
bowel dysfunction, and one individual was forced to change their employment due to
issues with fecal incontinence.

Conclusion. The "Watch & Wait" strategy represents a safe and reproducible organ-
preserving approach for a strictly selected cohort of patients with low rectal cancer,
demonstrating survival outcomes comparable to radical surgery while offering the
significant benefits of colostomy avoidance and improved quality of life. The success
of this approach is predicated on rigorous patient selection using precise MRI criteria
regarding tumor location and stage, a multidisciplinary team approach, and high patient
adherence to a stringent surveillance schedule, particularly every 3 months for the
first 2-3 years. Optimal response assessment should occur no earlier than 8-12 weeks
following the completion of chemoradiotherapy, and persistent incomplete response
at that point mandates surgical resection. Our findings, including a low first-year local
recurrence rate of 3.9%, support the efficacy of this strategy in preserving quality of life
without compromising oncological safety.

Keywords: rectal cancer, Watch & Wait Tactics, MRI, endocopy

B BBEJAEHWE

Pak npsaMoOn KuUWKW ABNAETCS pacrnpoCTpaHeHHbIM 3aboneBaHvem. o AaHHbIM
GLOBOCAN, B 2022 ropy BbisiBieHO 729 833 HoBbix cniyyan. B Pecny6nuke benapycb B
2024 ropy BbisiBfieH 1571 HoBbIN cniyyal, B | ctagun BoiaBneHo 249, so Il — 450 cnyyaes.
B Buteb6ckoli obnactu — 211 HoBbix ciyyaes, B |-l ctaguu — 68,2%.

CTaHJapTOM NleyeHns paka NPAMON KULLKN ABNAIOTCA TOTaJIbHaA Me30PEKTYMIKTOMUA
(TM3) n comHKTEpOCOXpaHaAoLWMe onepaumnmn. A 4na neyeHus HA3KOro paka NPAMON KuLL-
KW YacTo OCTAeTCs OPIOLHO-MPOMEXKHOCTHAsA SKCTUPMALMA 1 MOXKM3HEHHAA KOTOCTOMA.
Ho paxe Te naumeHTbl, KOTOpble uMenu chUHKTEPOCOXpaHALMe onepauum, CTpagarT
OT ANCOYHKLMUM U CUHAPOMA HN3KOW pe3eKumm NpAMol KAWKW. B nocnegHne gecatune-
TUA YETKO HaMEeTUNUCb TEHAEHLUMM B OPraHOCOXPaHAIOLLEM JleYeHUN paka NPAMON KuL-
Kn. HoBble TexHONornm no3sBonAT NCNOIb30BaTb MEePCOHANM3NPOBAHHbIN NOAXOA B Jle-
yeHun. ToTanbHasA NPOJIOHTMPOBaHHAsA XUMKOJyYeBasi Tepanua U TakTrka «Watch&Wait»
(«<HabntoJan 1 Xau») B TIeUYEHNN HU3KOTO paka NpAMON KULWKK, NpeasioxXeHHasa A. Habar-
Gama B 2004 rogy, NO3BOJIAET COXPaHUTb NPSAMYIO KMLLKY, N36exaTb onepaunv u nocTo-
AHHOW KOMOCTOMbI 6€3 pucKa NPOorpeccupoBaHns 1 OTAANIEHHOrO MeTacTa3upoBaHUs y
TLWaTeNIbHO OTOH6PAHHON KOropTbl MauveHToB. Mpuyem pa3paboTumku cTpaTerum «Ha-
6ntofal 1 Xan» NoKasanu, YTo TaKMX NaLMEeHTOB MOXXHO PACMO3HATb KIMHMYECKN A0 Ha-
yana neyeHusa no gaHHobiM MPT, s3HAOCKONMUY N KINHNYECKOrO OCMOTPA MNPAMON KULLKMW.
BaxHoe 3HaueHve nmeeT NPUBEPKEHHOCTb CaMUX MAUVEHTOB AJSINTENIbHOMY fleYeHIo
M YacTbiM OCMOTPaM, a TaKXKe 0OCy)KAeHMe TaKTUKM «Habnodan U Xgm» npu HU3KOM
pake MPAMON KUWKU Ha MynbTUANCUMMANHAPHOM KoHcunuyme [1-3, 6]. MNpegnonara-
€TCA, UTO OTAANEHHble OHKONOrMyeckne pesynbrathl Y NaunUeHTOB, He ONepUPOBaAHHbIX
nocne Heo0A4blOBAHTHOIO JIeYEeHUA B CBA3WN C MOJSIHbIM KIMHUYECKNM OTBETOM, CONOCTa-
BMMbl C NMOAOOHBIMUM MOKa3aTeNAMM NALMEHTOB MOC/IE PagUKarbHOrO XMpPYypruyeckoro

«EBPa3snCKMN OHKONOTNYECKNIA KypHan», 2026, Tom 14, N2 2 219

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



TakTuka "Watch&Wait" B neyeHnn HU3KOro paka npAMOon KMLLKKU: BaXKHOCTb TLaTeNIbHOro 0T60pa NauneHToB

BMellaTenibcTBa. OCHOBHOE MpenmMyLLecTBO 6e30mnepaLnioHHON CTpaTerMm — 3Ha4ymMmoe
ynyJdlleHmne KayecTsa »K13Hu [2, 3].

B OB30P

Crpaterus «Habniogan n »au» nogpasyMmeBaeT OTKa3 OT XUPYPruyeckoro feyeHvs B
Nonb3y BbIXKMAATENbHON TaKTUKU C aKTUBHbBIM AMHaMUYeCcKM HabnogeHvem. MNepsble
2 roga naumeHTbl NPUXOAAT Ha OCMOTP, NOAPa3yMeBaoLWNIN MarHUTHO-PE30HAHCHYO TO-
Morpaduio opraHoB Masioro Tasa, KOSIOHOCKONUMIO 1 NasibLEeBoe peKkTalibHOe MccefoBa-
Hue Kaxble 3 Mecsla, KOMMbTEPHYIO ToMorpadurio opraHoB OPIOLLHOM NONOCTU U FPYA-
HOW KNeTKn Kaxkable 6 mecaues [1, 2].

XOTA nauneHTbl MOryT MPOXOANTb HEOAAbIOBAHTHYIO TEPANMIO MO Pa3HbIM MPUYNHAM,
peLleHne o NpUMEHEeHUIN CTpaTernm «Habngan v xgu» NPUHUMAETCA Ha OCHOBaHUW [0-
CTUXKEHUA NONHOWN KNMHMYeckon pemuccnn. MNaumeHTtam, He JOCTUMLMM NOSTHOW KAWHW-
yeckol pemmccum, 06bIUHO PeKoMeHIYyeTCA XMpyprmyeckas pesekumsa (ToTanbHaa Me3o-
pekTymakTommaA) [6].

B cooTtBeTcTBUM C faHHBIMW, NPeAOCTaBlEHHBIMUN MHOMOLIEHTPOBBIM MEXAYHaPOAHbIM
nccneposaHmem A.H. Gama, Rorigo O. Perez n gpyrux aBTopoB, NaLMeHTOB C BO3MOXHbIM
NOJIHBIM KNMHNYECKUM 1 NaTOMOPGONOrMyeckmm OTBETOM MOXHO Pacno3HaTb KinMHnYe-
CKM, SHOOCKONMYeCcKn 1 peHTreHonornyeckn (MPT) [1]. B 3Ty KoropTy nauveHToB MoryT
ObITb BK/IOUEHbI CriefyloLme Xxapaktepuctukim: onyxonu T2-T3 no gaHHbim MPT manoro
Ta3a, Hanuume N | B napapekTanbHoi KnetyaTke. Mo faHHbIM KONIOHOCKONUM pasmep
onyxonn <5 cMm, <1/2 OKpy>HOCTU, NPWN NanbLeBOM NCCNefOBaHUN He nepexoauT Ha
aHanbHbIN KaHas, CoOXpaHeHO paccTosHMe Ao 3ybuyaTon NUHWUK, TopakoabaoMuHanbHasA
KT unu M3T/KT. Bce nauneHTbl MetoT MHGOPMUPOBAHHOE corflacke Ha KOHCepBaTUBHOE
neyeHuve nocne obcyKaeHNa ¢ MynbTUANCLUMIIMHAPHON KomaHgom [11].

Mo paHHbIM A. Loria, E.E. Ramsdale n coaBTopoB, C OHKONOrMYECKOWM TOUKM 3peHUs y na-
LMEHTOB, [OCTUNLLMX CTPOMMX U CTaHAAPTU3UPOBAHHbIX KpUTEPUEB NMONTHON KIMHNYECKOMN
perpeccumn onyxonu 1 NpoLeAWwnx BbiXXnaatTenbHyo TakTUKY, pUCK MeCTHOro peLmansa
cocTaBnaeT okoso 30%, a pucK oTaaneHHbIX MeTacTa3oB — 12% [5]. Cerdan-Santacruz, Sao
Julido G.P, Habr-Gama A., Perez R.O. n coaBTOpbl YTBEPXAALOT, UTO 3TOT PUCK Hambonee
BbICOK B TeUeHVe NepBblX TpeX NeT Nocse JOCTUXKEHUA NOMIHON KNNHNYECKOWN peKOHBa-
necueHuun [6].

B peTpocneKT1BHbIN aHanu3 pe3ynbraToB nedeHuns nauyneHtos HAM KO OI'BY «Hauuo-
HaNbHbIN MEAUUNHCKIA NCCNefoBaTeNbCKUN LEeHTP OHKonorum umenu H.H. BnoxmHa»
6blIM BKMOYEHbI 27 YyenoBekK, Y KOTopbIX Habnoganca KAMHUYeCKr NosHbli oTeeT. CHu-
XeHue KnvHuyeckor ctagum T nocne npoBegeHHOro ieueHnsa obHapyxeHo y 21 (77,7%)
nauuneHTa. CHnxkeHue ctagumn N otmeueHo y 14 (100%) nauMeHToB C UCXOAHbIMU JaHHbBIMIN
0 NopakeHUn pernoHapHbIx numdaTnyecknx yanos. MegmnaHa HabnogeHna coctasuna 41
(25-114) mecau. NporpeccrnpoBaHue otMeyeHo y 2 (7,4%) naumeHToB. Y 3TUX NauMeHToB
No AaHHbIM NanbLEBOro NCCIe[OBaHWA, BUAEOKOSIOHOCKONMUN N MarHUTHO-Pe30HaHCHOM
ToMorpadu1m opraHoB Masioro Tasa 6bin 3aperncTprMpoBaH NPOACIKEHHbIN POCT ONYXONn
NPAMOW KULIKK, NOC/e Yero cpasy 6b110 BbINONHEHO pajinkanbHOE XNPYPryYeckoe feye-
Hue. MNokaszaTtenn 2-neTHen obwwen n 6e3peunanBHON BbIXMBaeMOCTK cocTaBuamn 100 n
92,6% coOTBETCTBEHHO [2].

B wBenckoM HaluMoHanbHOM NPOCNEKTUBHOM UcCefoBaHUN TakTUkK «Watch&Wait» no-
C/le HeoaAbIOBAHTHOM XMMUNOYUYEBOIN Tepanny paka NpAMON KUMKW YacToTa JIOKaNbHOro
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peumanea onyxonu coctaBuna 15% B TeueHne 6 mecALeB HabnogeHWA. TONbKo Y Tpex 13
211 nayueHToB (1,4%) B TeueHne 6 MecALIEB NOC/Ie BKIIOYEHNA B UCC/Ief0BaHMe pa3Bu-
NINCb OTAANIeHHble MeTacTasbl, @ 94% NaLMUEHTOB C PaHHUM PeLnAMBOM Oblv NPOSIeYEHbI
C LieNblo U3NeYeHns, YTo CBUAETENbCTBYET O TOM, UYTo «Watch&Wait» moxeT ObiTb 6e30nac-
HbIM BapMaHTOM JieYeHNA y oTAeSbHbIX MaumneHToB [4].

B koropty uccnepoBaHus MaH4YecTepcKoro LeHTpa TPeTWYHOW OHKonormu 6b110
BKJIOUYEHO 129 naLMeHTOB, KOTOPbIM MPOBOAMUIACH TaKTMKa HAabMOAEHNA U BbKMAAHMWA
(MegmaHa NpoAoMKMTENbHOCTM HabnlogeHna coctaBuna 33 mecaua (19-43 mecaua)).
Y 44 (34%) Habnopanicb MecTHble peunanBbl; 36 (88%) 13 41 naumeHTa C HemeTacTaTu-
YyeCcKMMMN MECTHBIMU peumamBammn 6o cnaceHbl. B conoctaBneHHbIx aHanm3ax (109 na-
LUMEeHTOB B KaXXJOW rpymnne neyeHns) He OblIO BbIABEHO Pa3fiMunii B 3-NeTHeN BbhKU-
BaemocTn 6e3 peungmsa 3aboneBaHUA MeXIY BblKUAATENIbHOW TaKTUKOW 1 XUpypruye-
cKkom pesekunen (88% npu BbKMAATENBbHOW TakTUKe NPoTUB 78% Mpu XMpypruyeckom
pe3ekuunm). AHaNOrMYHO He BblNo BbIABMEHO PA3NNYMi B 3-NeTHeN obLell BbKMBAaeMOCTHN
(96% npotus 87%). HanpoTrB, y NauMeHTOB, Clefylowmx TakTuke «Habnwogan n xam»,
3-neTHAA BbPKMBAEMOCTb 6e3 KONMOCTOMbI Oblla 3HAaUMTENbHO Nyullle, YeM Y TeX, KoMy
6blna caenaHa xupypruyeckas pesekuma (74% npotus 47%), ¢ abconoTHOM pasHuLen B
26% y NnaumeHTOoB, KOTOPbIM YAanoch n3bexaTb MOCTOAHHOWN KONIOCTOMbI, B TedeHue 3 net
Mexay rpynnamu nevexumsa [7].

B nccneposaHnn Fernandez npoaHanM3mpoBaHbl pe3ynbTaTbl eYeHUsA NauveHToB
13 mexayHapogHol 6a3bl faHHbIX HabnogeHna n oxupaHuna (IWWD). U3 793 naunen-
TOB, JIEUEHHbIX MO TaKTUKe «Habnogan n xau» (MegmaHa NPoAoHKUTENBHOCTU Habnto-
nOeHna 55,2 mec.), y 85 naumeHToB (10,7%) Obinu BbifAiBNEHbI OTAANEHHble MeTacTasbl. Y 51
13 85 naymeHToB (60%) Habnoganca NoKanbHbIA peuranB. Micnonb3ys yCIoBHbIe OLeH-
KIN: NaLMeHTbl C NOKaNbHbIM peunanBom 6e3 oTaasieHHbIX MeTacTa3oB B TeueHue 5 net
(C MOMeHTa NPUHATMA pelleHnA O HabNIoAeHUN 1 BbXKMAAHMM) OCTaBaNvCb B rpynne
6onee BbICOKOrO prYcKa pa3BUTMA OTAANIEHHbIX MeTacTa3oB B TeueHue 1 nocnepyioLlero
rofia no CpaBHEHMIO C NauneHTamm 6e3 MecTHoro peungmaa (5-NeTHAA YyCNOBHaA BbKU-
BaeMoCTb 6e3 oTganeHHbIX MeTacTa3oB 94,9% npotus 98,4%). Y naumeHToB C MOJSIHbIM
KINUHUYECKNUM OTBETOM, HaxoAALWMXCA Nof HabntoaeHneM, pa3BUTUE MECTHOIO peLManBa
onyxonu agnaetca ¢akTopoM prcKa OTAaNEeHHbIX MeTacTa3oB. PUCK oTAaneHHbIx MeTacTa-
30B OCTaeTCA BbICOKMM B TeueHue 5 fieT nocne pa3BUTMUA MeCTHOro peuuansa onyxonm [8].

B nccnegosaHmm Temmink npoaHanu3mpoBaHbl pe3ynbraTbl leueHWA NauneHToB K3
MeXxZyHapoaHou 6a3bl JaHHbIX HabnogeHna 1 oxuaaHua (IWWD). Becero 6bino BbisiBne-
Ho 1010 nauwmeHToB. [pK NepBom NoBTOpHOM 06CnefoBaHuKM y 608 naumveHToB Habsto-
Janacb NonHaa KNnHu4veckaa pemmccns; y 402 — nonHaa KANMHWYeCKaa peMuccna npu
nocnepyioiem noBTopHoMm obcnegosaHun. MeguaHa neprioga HabnogeHNa cocTaBuna
2,6 rofa onA nayneHToB C NOSIHOW KIMHUYECKOWN peMUCCUE NP NEPBOM NOBTOPHOM 06-
cnegoBaHun 1 2,9 rofa anA nauMeHToB C MOSTHOW KIMHMYECKON pemuccmen npu nocse-
aylouiem noBTopHOM obcnefoBaHun. He 6b1no BbIABNEHO pa3nnumii Mexay rpynnamm no
BbIXXVMBaeMOCTU 6e3 OTAaneHHbIX MeTacTa3oB 1 0bLLe BblKMBaeMoCT. AHann3 noarpynn
noka3san 6onee BbICOKYIO YaCTOTy COXPaHEHUA NPAMON KULIKW B rpyrnre C NoyTy NOHON
KNUHUYECKON pemuccren, KnaccuduympoBaHHON UCKOYKUTENBHO NO gaHHbIM MPT [9].

Bo ¢ppaHLy3CcKOM MHOIOLLEHTPOBOM UCCNeA0BaHUN Npu oLeHKe perpeccumn MPT 6bina
nprvMeHeHa cnegyiowian rpagaumna: cteneHb perpeccum onyxonu (TRG) 1 - oTcyTCTBME BUAN-
MO ONyXOnu 1 HOpMaJsibHaa CTeHKa NpAMON KULWKKW; TRG2 — ymepeHHbI U30A1MPOBaHHbIN
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A B

Puc. 1. Pe3ynbraTbl MarHMTHO-pe30HaHCHOI Tomorpadpuu npu pake NPAMON KNLWKN. A - 0 NeYeHNs;

B - nocne xummnonyueBoii Tepanuu (KpacHas cTpenka yKasbiBaeT Ha MJIOTHbI Gu6po3HbIil pybewy

C HU3KOI MHTEHCUBHOCTBIO CUrHaNa)

Fig. 1. Magnetic resonance imaging findings for a rectal cancer. A - before treatment;

B - after chemoradiation therapy (the red arrow indicates dense low-signal intensity of the fibrotic scar)

$nOPO3 CTEHKN NPAMON KULIKU WY YTOSILIEHME CTEHKM NPAMON KNWKK 6e3 orpaHuye-
Huin Ha DWI; TRG3 - nto6asn 3HaunTeNlbHO BUgumas onyxosb (puc. 1). MaTonoroaHatomu-
yeckylo Knaccuoukaumio nocse onepaumnin NpoBogAT C NOMOLLbio WwKasbl Dworak (19, 20):
cTeneHb 0 — OTCYTCTBME OTBETA; CTeMNeHb 1 — MUHMManbHbIN OTBET (QOMUHMPYET Oonyxose-
Bas Macca C Bblpa)keHHbIM GprOPO30M 1 BacKysionaTuei); CTeneHb 2 — yMEPEHHbIV OTBET
(BoMUHMPYIOT GUOPO3HbIE N3MEHEHMSA C HEOOMBLIMM KONMYECTBOM OCTAaTOUYHBIX PAaKOBbIX
KNeToK); CTerneHb 3 — NoYTy MOJIHbIN OTBET (HEBOMbLIOE KONMMUYECTBO MUKPOCKOMUYECKM
TPYAHOOOHaPYKMBAEMbIX OMYXOJIEBbLIX KIIETOK B GUOPO3HOM TKaHU, C nn 6€3 CIM3UCTOro
KOMMOHEHTA); cTeneHb 4 — MOJIHbIA OTBET (OTCYTCTBUE OMYXONEBbIX KNETOK, TONbKO ¢u-
6po3Has Macca Unmn 6eckneToyHoe ckorsieHve cnmsn) [10, 12].

OTBET onyxosnu — 3TO ABMIEHUE, 3aBUCALLEE OT BpeMeHU. B 60MblMHCTBE Clyyaes non-
Hasi PeMNCCUsi 0ObIYHO AOCTUMAETCS B TeUEHNE 6 MeCALEB MOC/e 3aBepLIEHNA TyYeBOn
Tepanun. ECnmn HenonHbIN OTBET cOXpaHAeTCA CnycTA 24-26 Hepdenb Nocse 3aBeplueHnn
Ny4YeBOW Tepanuu, XMpypruyeckan pesekumsa nepBnuyHON ONyxonn, BEPOATHO, ABNAETCA
npeanoyTUTesibHbIM BapaHTOM [6].

Y yacTu NauMeHTOB, NepeHECILNX NPOTOKON «Habntogan u xgu» (W&W), B ganbHen-
LemM Pa3oBbeTCA NIOKasbHbIA NMOBTOPHbIN POCT NEPBMYHOM ONYXONWU W, CIefoBaTeNlbHO,
noTpebyeTcs XMpypruyeckas pes3eKkuusi. DTo 03HaYaeT, UTo He BCe MauMeHTbl C MOJIHbIM
KIMMHUYECKUM OTBETOM M36eryT Xmpypruyeckoro BmeluatenbcTtsa. Cerdan-Santacruz C. u
COaBTOPbI CYMTAIOT, UTO XOTA GYHKLMOHabHbIE pe3ynbTaThl Cpefn NaLMeHToB, NepeHec-
LUNX CTpATErnIo «HabtoAan v kgmn», ABHO Y HAMHOTO JyyLle, YeM NPU TOTallbHO Me30peK-
TYM3KTOMUU WA NTOKANIBHOM MCCEYEHNIN ONYXONK, GYHKLMA NPAMOI KUK B KOHEYHOM
UTOre MOXET ObITb He TaKoW MaeanbHOWM, Kak MOXHO Obif1o Obl 0XKKAaTb UV HaaesaTbcs [6].
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Mo mHeHuio Anthony Loria 1 Apyrux aBTopoB, c/liefyeT pacCMOTPETb BO3MOXHOCTb
nobaeneHus 6onee nogpobHom nHeopmMauymm ana 3GPeKTMBHOrO NPUHATUSA PELIEHW,
Hanpumep, BbICOTbI OMYXOJIN U PUCKa MECTHOTO MOBTOPHOIO POCTa UM CUCTEMHOTO 3a60-
neBaHus (NopaxeHne Me3opeKTanbHON pacLuK, SKCTpamypasnbHaa CoCyamcTas NHBaswA,
nopaXxeHue natepasbHbIX Ta30BbIX MMMPATUYECKNX Y3/10B) [5]. ITa KOoHUenLmMs No3Bonu-
na 6bl BKOYaTb 6OMbLIY0 KOropTy NauueHToB ans Taktukn W&W n 6onee 6e3onacHo,
LNVTENBHO U YBEPEHHO OCYLLECTBAATD BbXKMAAHNE.

B LIEJIb NCCNEAOBAHUA

[ononHeHne foKa3aTeNnbCTB PO TakKTUKN «Ha6n|o,qa|7| n Xam» nocsie NPOAOHINpPo-
BaHHOW TOTaNIbHOM xmmmonyquon Tepannn HNU3KOro paka I'IpFlMOI;I KULLKWN.

3apgauu: YTOUYHWUTb NOKa3aHNA K NPUMEHEHUIO TaKTUKIN «Ha6mop,a|7| N Xan» Npn HU3KOM
pake ﬂpFIMOVI KULWKW, OUEHUTb pe3yNibTaTbl I'IpOﬂOHFVIpOBaHHOVI XI/IMI/IOﬂyLIEBOVI Tepannn,
N3YUYUTb Ka4eCTBO XN3HW NalNEHTOB Noce NpoBeaeHHOro nevyeHnA.

B MATEPWAJIbl U METObI

B xofe peTpocneKTMBHOro nccnefoBaHNA N3yyeHbl OTAaNIEHHbIE pe3yNbTaTbl IeYeHnn
28 naumMeHTOB MO TaKTUKe «Habntoaan n xam» ¢ 2016 1. no 2024 r. B nccnegoBaHuy NpuHK-
Mano yyactue 12 My>KurH n 16 xeHwuH. CpegHui BO3pacT Npy YCTaHOB/IEHUM AarHO3a
coctaBun 68 (54-82) n 60 (32—-81) neT cooTBETCTBEHHO.

Kputepuamun BKOYEHUA NaLMEHTOB B UCCNefoBaHME C y4eTOM MPOrHOCTUYECKMX
baKTopOoB ABMANCH: afleHOKapLUMHOMa NPAMON KULWKK, NOKanM3auma Onyxonm Ha pac-
CTOAHMMN 4-7 CM, paccTosiHME OT 3y6uaTo NINHMM COXPaHEHO, OMYXOfb He nepexoaunT Ha
aHanbHbIN KaHan, gnameTp Onyxosn OKoJo 5 cM, 3aHUMaeT He 6onee 1/2 OKpPYyXHOCTU
NPAMON KULLKN.

Puc. 2. Pak HIKHeaMnynApHOro oTAena NpsAMoil KULWKN Ha 1/2 oKpyXKHOCTH
Fig. 2. Rectal cancer in the low-ampullary segment on the 1/2 circumference
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Kputepuammn MPT Tas3a asnanuce: T2-T3A, NO-1, oTCyTCTBME BOBMIeUYEHNA Me30peK-
TanbHOWM dacumm, OTCYTCTBME SKCTPaMypanbHON BEHO3HOW MHBa3MK. [JononHuTeNbHble
kputepuun: KT OBIM n OTK, npuepxeHHocTb NauneHTta XJ1T 1 gnutenbHOMy Yactomy 06-
cnefoBaHuio, o0CyXeHre Ha MyNbTUANCUUNANHAPHOM KoHcunnyme. Bce apyrue MPT-
napametpbl Bbiwe T3A, Bbiwe NO-N1, MO, Hannume LVSI, nopaxeHne xota 6bl ogHOro
n/y3na 6acceitHa NoAB3AOLLHbIX COCYAOB UCKMoUanuchb u3 koroptbl «W&W» 1 pacueHnBa-
NNCb Kak HeoafbloBaHTHaA XMMMOJyYeBasa Tepanua C NocsiedyioLlen onepaymen yepes
6 Hepenb.

MNponoHrnpoBaHHaa ToTa/lbHasA HeOaAblOBAaHTHAA XMMMONy4YeBan Tepanua NpoBoan-
nacb nauMeHTam c nokanusauunern onyxonu B HUXKHeaMnynApHOM OTAene NPAMON KULLKK
N CcoCTosNa U3 OAHOBPEMEHHOTO NMPUMEHEHNA XUMNOTEPANUN Ha OCHOBE GpTOPNUPUMU-
avHoB (5-dTopypaunn unm kaneumTtabuH) n nyyeson tepanuu (PO 1,8 Ip go COJ 50,4)
npu nomowwm annapaTtoB Teragam G Co60, TrueBeam. [Jo3npoBKU XxumuronpenapaTos
6bn cnepytowmmm: 5-dTopypauun 225 Mr/m?/cyT B/BeHHO, HenpepbiBHasa nHOY3nA B
1-5-1 gHu (B gHW JIT) unn exxegHeBHO (B 3aBUCMMOCTI OT NEPEHOCUMOCTN) Ha NPOTAXe-
Hun Bcen JTT; kaneuntabuH 1650 Mr/m?/cyT BHYTpb (B ABa Nnpuema) B 1-5-i gHu (B gHWM JTT)
VNN exxegHeBHO (B 3aBMCMMOCTY OT NEPEHOCMMOCTI) Ha NPOTAXKeHnK Bcen J1T. Y nonosu-
Hbl NaLMEeHTOB 1ccnefoBanach go3a nyyesown tepanun 2,0 [p, conpoBoxdanacb ABNEHNA-
MU PEKTUTA, YTO TPeOOBaANO AONONHUTENIbHOMO SleueHus (puc. 3).

O6bem 065yyeHUA 30HbI MEeCTHOrO MeTacTa3npOBaHWA BKIOYaN MpecakpasibHble,
napapekTanbHble, 06TypaTOpHble, BHYTPEHHWE NOAB3AOLWHbIE U HUXKHUE OpbiKeeuHble
numdatuueckue y3nbl. OLueHKa perpeccum onyxonu nposoaunack Ha 8, 12, 16-n Hegenax
C nomoupbto peHTreHonornyeckmx (MPT), sSHAOCKONMYECKMX N KNUHMYeCKUX (nanbuesoe

POA 1,8 'p po COJ 50,4 PO 2,0 'p po CO 50

14
14
12

12

. 7, NOCTNIyYeBOMN PEKTUT

(60nb, 3anop,
8 KpoBOTeYeHue)
6
3, nerxkas
4 TOKCUYHOCTb

B MauneHToB TOKCUYHOCTb

5-Fu 225 mr/m? B/BeHHo. KaneunTabux 1650 mr/m? per os.

Puc. 3. 3aBUCMMOCTb CTENEeHN peKTuTa OT 03bl 06nyueHuA
Fig. 3. The degree of rectitis depends on the radiation dose
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peKTanbHOe uccnefoBaHME) METOAOB MCCefoBaHMA, natoMopdonornyeckoe mccne-
[loBaHVe — OTCYTCTBUE KNETOK afleHOKapLMHOMbI MW KNeTOYHbI natoMopdo3. Pexxum
HabniopgeHna — Kaxaple 3 mecAua nepsble 3 roaa. KnnHnyeckasa oueHKa onyxonu yepes
8 Hepenb nocsie okoHYyaHuA XJ1T (310 Bpema neyebHoro natomopdosa) — pekTockonmsa
6e3 6roncum, nocne BbIMOSHAETCA MaNbLEeBOe NCCNefoBaHNE NPAMON KULWKK. MonHbIN
KNMHUYECKU OTBET Ha 8- Heflene BKIOUYaeT OTCYTCTBME U3bA3BNEHUN, OCTaTOUHOM ONy-
xonu n gebopmauun Npu PeKTocKonum, oTCyTCTBMe 06pa3oBaHMiA NPU NanbLEeBOM KC-
cnepoBaHUn. HemonHbIi KAMHUYECKUA OTBET — MPU 3HAOCKOMMUYECKOM MCCefoBaHNn
MMeeTcA N3bA3BEHNE, OCTaTOUYHAA OMNyxXosb, NIOTHaA nnowaaka (1,5 cm) npy nanbLeBomM
nccnepoBaHum. MNpun YacTUYHOM KNIMHUYECKOM OTBETE MO AaHHbIM PEKTOCKOMUN MMEeTCA
3HauUMTENbHO YMEHbLUEHHasA OMNyXOoJb, KOTOpasa CTana pacnosaratbCA 3HaYNTENbHO Bbille
oT 3y6uaTol nuHuK. MNpu NanbLeBOM UCCNIeJOBaHNM OTMEYaeTCA YMeHbLIEHHanA NoLaa-
Ka Ha MecTe OnyXonu, 1 OHa 3HaYMTENbHO NOAHANACH Bbille 3y6yaTon nuHuK. Nocne sToro
OCMOTpa naumeHT 3anucbiBaeTca Ha MPT Ta3a Ha 12-1 Hegene nocne XJ1T.

KnnHnueckasa oueHka onyxonu Ha 12- Hegene nocne okoHYyaHuA XJIT Bkniovaet
KpuTtepum MPT Tasa, SHAOCKONUYECKOe nccrefoBaHme ¢ buoncren, nanbLeBoe nccne-
foBaHue. Hannune octaToyHON NAoWwanKkn U Npu rnmcTofiormyeckoM oTBeTe nevyebHbil
natomopo3 — AonyckaeTca AanbHellee HabnoaeHVe, peLleHrie BONpPoca O KOHCONAN-
pytowein XT. YaCTUUHBIN KNMHMWYECKMI OTBET — HEe3HaUNTeNbHOE YMeHbLUEHWE OMNyXonu,
pelaeTca Bonpoc 06 opraHOCOXpaHALLEM fleueHUU. KnmHrnyeckas oLeHKa perpeccum
onyxonu Ha 16-i1 Hegene nocne okoHuyaHuA XJ1T: gaHHble MPT Ta3a (rnbpos, oTcyTCcTBME
3KCTpaMypanbHOM MHBa3MK, ONyXONEBbIX AEMO3UTOB), SHAOCKOMNNYeCKoe nccnefoBaHme
(oTcyTcTBUE fedopmMaLmu, U3BA3BNEHMNSA) U KNMHMYECKNE faHHble 06 OTCYTCTBUM OMyXo-
nun (Npu peKkTanbHOM uccnenoBaHum). [laHHble 06 OTCYTCTBMM ONYyXONU NPU FUCTONOrU-
YeCcKoM McceloBaHKM MO3BOJIAT NCMNOJb30BaTh NPOTOKON HabnogeHna W&W, cnegyto-
LMe KOHTPOJbHbIE NCCNIeA0BAHNA Kaxkable 3 MecALa B TeyeHue 2-3 neT.

B PE3YJIbTATbl M OBCYXOEHUE

MegawvaHa HabnogeHNA y HalMX NauneHToB cocTaBuna 5 net. MonHbIN KNUHNYeCKMI
natomopdonornyeckuin oTeeT nonyyeH y 28 nauuneHTos (puc. 4). YaaneHne octatouyHoON
ONyXOMNN BbINOSIHEHO Y 3 NaLMeHTOB. 3TU MauUMeHTbl UMeNn TpaHCcaHanbHoe yaaneHue
OCTaTOYHOW OMYyXONU «napaLlloTHbIM MeTogomy Francillon ¢ ructonornyeckum nuccnego-
BaHvem [13] (puc. 5). NMonHbIN KNMHNYECKNIA OTBET Yallie pa3BrBasiCA B rpynne nauMeHTos
¢ 6onee HU3KMM pacrnonoxeHnem Kpas onyxonu — B 77% cnyyaes NoHOrO OTBeTa Kpan
ONyXonu pacrnonarasnca B HUXKHeaMNynApHOM oTaene NPAMON KULLKK, MefaHa paccTo-
AHNMA OT 3yBuaTon NUHUK JO Kpasd onyxonu paBHa 1,5 cM, BEPXHUIN Kpal He Bbille 7 CM.
HwXHWUIA Kpaii onyxonn y nauneHToB C YaCTUUYHbIM OTBETOM Obl1 PacnosioXeH B cpefHe-
amnynapHom otgene B 63% cnyvyaes, MeAnaHa paccToAHNA OT 3ybuaToli NMHUK A0 Kpas
onyxonu paBHa 3,6 cM, UTo TPebOBaNo XMPYPrmyecKoro BMeLIaTeNbCTaa.

Peungus uepes 1 rog BbiABneH y 1 nauymeHTa C MyLUMHO3HOWN afeHOKapLUHOMON
(3,9%) - BbINONHEHa GPIOLIHO-NPOMEXHOCTHAA SKCTMPNaUUA NpaAMon K1k, Peunans
yepes 28 mecALEB Y OJHOrO MauueHTa, OT CnacuTeNlbHOWM onepaunn oTkasanca. Mocne
7 kypcoB MNXT MP-kapTuHa ocTaTouyHOM onyxonu 6e3 cylecTBEHHON ANHAMUKMN B CPaBHe-
HUW C NpeabIaYyLMM NccnefoBaHneM, MOPPONOrnyeckn B bronTate BbiABNEHbI KOMMJIEK-
Cbl afeHoKapumMHOMbI, npogonxaeT Kypcbl MMXT. TOKCcMYecknii peKTUT Nerkom creneHn
OTMeYeH Yy 3 NauMeHTOB, CpefiHel CTEMEHU TAXeCTU — Yy 7, 4To noTpeboBano MecTHoro
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A B C

Puc. 4. MonHbli KNMHNYECKUIA N NaToMopdonornyeckmnii oTBET ONyxonu
Fig. 4. Complete clinical and pathological tumor response

Puc. 5. TpaHcaHanbHoe yaaneHne 0CTaTOYHO ONYXONM «NapaLloTHbIM meTogom», pT,N M,
Fig. 5. Transanal removal of residual tumor using the "parachute method’, pT,N M/

neyeHus. Ymepno 2 naumeHTa ot nHdekumm COVID-19. OgHa naumeHTKa yepes 8 fieT Ha-
6nofleHNA Havyana OTMeyaTb YacTblll KUAKUA CTYN Mocsie npuema nuwy, TpyaHOCTU C
yaepaHuvem, Obinm pekoMeHA0BaHbl KOHCEPBATUBHAsA Tepanus 1 Kypc peabunmraumm.

AHkeTupoBaHue SF-36 npoBegeHo y 65,4%. MpaKkTnyeckn Bce NauWeHTbl OueHUNn
CBOe COCTOfIHME KaK xopouuee. [NocpeacTBeHHoe — 1 naumeHT (C NpunMcKor No Bo3pacty).
MeHseTcAa HacTpoeHne, oTMeYaeT ycTanocTb — 1 nauymeHt. OrpaHmMyeHne nogbema Taxe-
CTel 1 CnopTa — OTMETUNN BCE. YMepeHHble dur3nyeckue Harpysku, pabota C nbinecocom —
BbINOJHAOT Bce. [omeHAn mecTo paboTbl — 1 nauneHT, BoguTeNb AanbHUX PENcoB, oT-
Meyvan TPYAHOCTY C YAep»KaHMeM Kara, uUTo noTpeboBano cMeHbl paboTbl. Bpems, npose-
[leHHOe C ceMbell U ApY3bsAMM, OFPaHNYEHO HEMHOTO — Yy 2 nauneHToB. HapylweHue ctyna
OTMEeTUNK 4 NayuneHTa.
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B 3AK/THOYEHUE

CTpaterns «<Habnoganm 1 Xau» ABNAETCA BOCNPOW3BOAUMON ANA TwaTenbHO Moao-
6paHHbIX NaumeHToB. OHa NOAXOAUT TEM, KTO FOTOB BMeCTe C BpauyoM MPOXoAuTb TLLa-
TeNlbHOe KNIMHUYecKoe, sHgockonmyeckoe n MPT-HabnofeHre B KOPOTKUE NPOMEXKYTKMN
BpemeHu B TeueHue 2-3 fleT. TakTMKa «Habnodal 1 Xau» UMeeT Xopolune pesynbTathl,
peunane onyxonu B nepsbin rog coctaBmn 3,9%. MonHbIN KNMHUYECKNA OTBET Bbllle B
rpynne nayueHTOB C NoKanmsaumnen onyxonum B HUXHeaMnynapHom otgene. Ontumarnb-
Hble CPOKU «OXUZAHUA» NOcCsie NPOJSIOHIMPOBAHHOW XMMWONYYEBOW Tepanun He Mme-
Hee 8 Hepesb. ECnn npy NOBTOPHOM 06CIefoBaHMM MOC/IE OKOHUYaHUA JleueHUs yepes
8-12 Hepgenb cOXpaHANCA HEMOMHbIN OTBET BU3yanm3aLunm Npy SHAOCKOMMYECKOM nccne-
[OBaHUW 1 TMCTONOTNYECKOM NOATBEPXKAEHNN, TO XMPYpPrmyeckan pe3ekuma oCTaToyHom
onyxonu 6bina npeanoYTUTENbHa.
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Pesiome

BBegeHue. PaHHee BbIABNEHE METaXPOHHOWN NepuToHeanbHoON auccemmnHauum (MIO)
OCTaeTCA CIOKHOW 3afayen, Yto onpeaensaeT LenecoobpasHOCTb OLEHKN BEPOATHOCTM
ee pa3BuTMA y NauMeHTOB Nocie PagnKanbHOro fleYeHUA MeCTHOPaCnpPOCTPaHEHHOTO
paka xenygka (MPX) ona BbigeneHna KOropTbl, Y KOTOpol 060CHOBaHa nanapockonus
second-look.

Llenb. PazpabotaTb Mofesib NepCcoHMPULMPOBAHHON OLEHKU BeposTHocTh MM y na-
uMeHToB ¢ MPX C yueToM UCXOAHbIX XapaKTepuCTMK OMyXoseBoro npouecca 1 obbema
NPOBefEHHOrO NPOTUBOOMYXOSIEBOIO JIeYeHNA A1A ONpeaeneHns LenecoobpasHocTy 1
CPOKOB NpoBefeHuna nanapockonuu second-look.

Matepuanbi n metoapl. BbinonHeH peTpocneKkTUBHbIN aHanm3 AaHHbIX 1378 naumeHToB
¢ pT4a-bN0-3MO (R. Borrmann IlI-1V), KoTopbiM NpoBOANNOCL afblOBaHTHOE JleYeHue:
HOopMOTepMMyecKasa UHTpanepuToHeanbHasa xummotepanua (HUXT), apgbioBaHTHasA nep-
dy3roHHO-UHTpaonepauuoHHaa Tepmoxummotepanua (MATXT), agbloBaHTHasA nonu-
xummnotepanus (AMNXT) n nx kombuHaumm. na oueHkn pucka MM npumeHann mogeno
MarHa - pea. KnnHnyecKyto None3HoCTb MOAENN OLeHMBaNN METOAOM aHanu3a NpuHaA-
A peweHnii (DCA).

PesynbraTtbl. YcTaHOBNEHa HEOAHOPOAHOCTb pa3suTua MI] ¢ yueTom KOHKYpUpYIOLmMX
CO6bLITUI (METaXPOHHAA ONYXO0Jb, MeTacTasbl APYroi NoKanusaLum, CMepTb), YTO NOTpe-
60Bano npumeHeHua mogenu MainHa — Npea 1 cTpaTUdrKaLMU NO BPEMEHHbIM UHTEPBa-
nam (1 rog, 2 roga n 3-5 neT), BHyTpY KOTOPbIX KOG ULMEHTbI MOAENN U3MEHANTNCD C yJe-
TOM KOHKypupyowmnx pnckos. Puck MM cHukanca y naumMeHToB cTapLue 65 f1eT € KaxkabiM
rogom HabniogeHus (OP 0,53 Ha 2-i1 rog, p=0,012; OP 0,59 Ha 3-5-11 rogbl, p=0,021); no-
Bbiwanca npu pN1 B nepsbini rog (OP 2,44, p=0,001), npn pN2 - B NepBbIl 1 BTOPOW rogbl
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(OP 2,27 1 1,95 cootBeTcTBEHHO; p=0,006 1 p=0,048), a npu pN3 — Ha NPOTAXeHWN BCero
nepuopa (OP 3,96; p<0,001). NpoTnBoonyxonesoe neveHne cHWxano puck MIMA: nocne
ANXT B nep.biii rog — OP 0,21 (p<0,001); nocne nio6oro BapuaHTa UHTPaNePUTOHEANTbHOW
xummotepanum — HUXT: OP 0,20 (p<0,001) n MTXT: OP 0,30 (p<0,001). PaspaboTaHHan
NPOrHocTMYecKas mogesnb ¢ KoadpduumeHTamm, cTpaTUPUUNPOBAHHBIMK MO BPEMEHHbIM
WHTepBanam, NPOAEMOHCTPUPOBANa BbICOKYI0 ANCKPMMMHAUMIO (MHAEKC KOHKopAauum
0,798 (SE=0,011); AUC=0,835 gna nAtuneTHero neprioga HabnoneHna) N KINNHUYECKYIo
nosesHocTb, no3sonaa no DCA BbiaBnATb 78,5% cnyyaes MM npy nonynAauMOHHON Ky-
MYNATUBHON MHUMAEHTHOCTM 23,4%. BHelwHAA Banupauna nogreepanna ee TOUYHOCTb:
NPOrHoCTMYeCcKasa LeHHOCTb NONOXWUTENbHOMo pe3ynbTaTta — 78,6%; oTpuLuaTenbHOro pe-
3ynbraTa — 86,7%; 06wwasn TouHoCcTb mogenu — 81,4%. HazHaueHre NpoTMBOONYXONEBOrO
neyeHua npu MMM, gnarHocTMpoBaHHOM nanapockonuvein second-look Ha ocHoBaHWK
pa3paboTaHHO Mofenu (Npu oTCYTCTBUM KNMHUYECKUX Npu3Hakos MI1) no cpaBHeHM0
C nauuveHTamu, y Kotopbix Ml gnarHocTnpoBaHa 6e3 ee NpYMeHeHNA MO KNMHUYECKON
KapTUHE KaHLepomaTo3a, COMPOBOXAANOCh CTaTUCTUYECKN 3HAUYMMbIM POCTOM O6LLei
BbIXKVMBaeMOCTU (plog_rank<0,0001 ).

3aknoueHue. VIHansmnayannsauma HabnogeHnsa ¢ yueToM BepoATHOCTU pa3sutusa MIM
COrnacHo paspaboTaHHON Monenu No3BonseT 060CHOBAHHO ONpefenvTb NoKasaHuA K
nanapockonuu second-look B pamkax gncrnaHcepHoro HabnlogeHNA, a TakKe CBOeBpe-
MEHHO MPOBECTN NPOTNBOOMYXONIEBOE JieUeHe 1 NOBLICUTb MeAnaHy obLLell BbiXrBae-
MOCTW y naumeHTos ¢ Ml Ha 6,0 mecAua (plog_rank<0,0001 ).

KnioueBble cnoBa: pak »enyfgka, MeTaxpoHHaa neputoHeanbHaa AUCCEMUHALNA, KYMY-
NATUBHAA WMHUWOEHTHOCTb, Nanapockonua second-look, nporHo3upoBaHue nepuToHe-
anbHOW AncceMUHaUnmn
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Abstract

Introduction. Early detection of metachronous peritoneal dissemination (MPD) remains a
challenge, which determines the advisability of assessing the likelihood of its development
in patients after radical treatment of locally advanced gastric cancer (mGC) to identify a
cohort in which second-look laparoscopy is justified.

Purpose. To develop a model for personalized assessment of the probability of MPD in
patients with gastric cancer, taking into account the initial characteristics of the tumor
process and the volume of medical treatment performed to determine the feasibility and
timing of second-look laparoscopy.

Materials and methods. The analysis included long-term results of treating 1,378 patients
with LAGC (pT4a-bN0-3MO, R. Borrmann scale IlI-IV) who underwent adjuvant therapy,
viz. normothermic intraperitoneal chemotherapy (NICT), hyperthermic intraperitoneal
chemotherapy (HIPEC), adjuvant polychemotherapy (APCT) and their combinations.
MPD risks were assessed using the Fine-Gray model. The clinical utility of the model was
assessed by decision analysis (DCA).

Results. A heterogeneity in the development of MPD was identified, considering
competing events (metachronous tumor, metastases at another site, death), which
necessitated the use of the Fine — Gray model and stratification by time intervals (1 year,
2 years, and 3-5 years). Within these intervals, the model coefficients changed accounting
for competing risks. The risk of MPD decreased in patients over 65 years old with each
year of observation (HR 0.53 at the second year, p=0.012; HR 0.59 at 3-5 years, p=0.021);
it increased with pN1 in the first year (HR 2.44, p=0.001), with pN2 in the first and second
years (HR 2.27 and 1.95, respectively; p=0.006 and p=0.048), and with pN3 throughout
the entire period (HR 3.96; p<0.001). Antitumor treatment reduced the risk of MPD:
after adjuvant chemotherapy (ACT) in the first year — HR 0.21 (p<0.001); following any
type of intraperitoneal chemotherapy — HIPEC: HR 0.20 (p<0.001), and intraoperative
intraperitoneal chemotherapy (IIPC): HR 0.30 (p<0.001). The developed prognostic
model, with coefficients stratified by time intervals, demonstrated high discrimination
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(concordance index 0.798 (SE=0.011); AUC=0.835 for the five-year follow-up period) and
clinical usefulness, allowing the identification of 78.5% of MPD cases at a population
cumulative incidence of 23.4% using decision curve analysis (DCA). External validation
confirmed its accuracy: positive predictive value - 78.6%; negative predictive value —
86.7%; overall model accuracy — 81.4%. The administration of antitumor therapy in cases
of PMP diagnosed by second-look laparoscopy based on the developed model (in the
absence of clinical signs of MPD) compared to patients with MPD diagnosed without
the model, based on carcinomatosis clinical picture, was associated with a statistically
significant increase in overall survival (p log-rank<0.0001).

Conclusion. Individualization of surveillance based on the probability of MPD
development according to the created model allows for a justified determination of
indications for second-look laparoscopy within outpatient monitoring, as well as timely
implementation of antitumor treatment, thereby increasing the median overall survival in
patients with PMP by 6.0 months (p log-rank<0.0001).

Keywords: gastric cancer, metachronous peritoneal dissemination, cumulative incidence,
second-look laparoscopy, prognostication of peritoneal carcinomatosis

B BBEJAEHWE

MeTaxpoHHas neputoHeanbHas guccemmnHauma (M) asnsetca Hambonee pacnpo-
CTpaHEHHbIM BapMaHTOM MPOrpeccupoBaHnA MeCTHOPACNPOCTPAHEHHOIO paKa enya-
Ka (MP?K) nocne pagukanbHOro xupypruyeckoro neyeHus [1, 2]. Ha HauanbHbIX CTaguax
pa3sutua Ml npoTekaeT 6eCCUMNTOMHO 1 NMPOABAAETCA KIIMHUYECKN TOSNbKO MY 3Ha-
YMTENIbHOM PACMPOCTPAHEHMM MOPAXKEHWA OPIOLWNHBI, YTO B GOJIBLUMHCTBE C/y4YyaeB MC-
KIOUYaeT BO3MOXHOCTb 3GPeKTUBHOrO MpPOTUBOOMYXONeBOro neveHus. CoBpemMeHHble
HeVHBa3MBHbIe METOAbl MHTPACKOMMYECKOW BU3yanu3aunmy C Lenblo AUarHoCTUKKN KaHLe-
pOMaTo3a XapaKTepPU3yTCA HeJOCTAaTOYHOW YyBCTBUTENIbHOCTbIO, OCOOEHHO Ha PaHHMX
3Tanax ero BO3HWKHOBeHWA [3]. EAMHCTBEHHbIM HafeXHbIM METOAOM, KOTOPbIN MO3BO-
NAET He TONbKO BU3Yanun3MpoBaTh OMyXOJieBble ANCCEMUHATBI Ha OPIOLLMHE, HO 1 MOp-
donormyeckn noaTBEPAUTL NPOrpeccupoBaHue 3aboneBaHus, ABAAETCA NlanapoCKoNus.
OpfHaKo BbIMNOJIHEHME NanapoCKoNuy BCeEM pafrKaNbHO OMepUPOBaHHbBIM MauMeHTaMm C
MPX npepncraBnaeTca HeonpaBgaHHbIM MO PAZY NPUYKH: 1) NCMXONOrMYECKN HeraTUBHOE
BOCMNPUATME NALMIEHTaMV MOBTOPHOM onepaLmu; 2) BbICOKas CTOUMOCTb, 00yCnoB/ieHHasn
HeobHX0AMMOCTbIO OKa3aHUs aHECTE3MONOMMYECKOro NOCcobusa 1 rocnuTanvsauuy; 3) puck
pa3BUTMA OCIIOKHEHWIA, CBA3AHHbBIX C BO3MOXKHOW TPaBMOW MOJIbIX OPraHOB OPIoLLHON Mo-
NOCTW UNK COCYLO0B GpbiKEKM Ha GOHe CraeyHoro npoLecca nocse npegblayLien one-
pauwnu [4, 5]. Bcé 3To MOXeT NpUBECTM K NPEBbILLEHNIO PUCKOB OT JlanapoCKonum Hag ee
noTeHUManbHOW MNonb30M.

Kpome TOro, B page nccnefgoBaHnin 0TMEYaeTCsi OTCYTCTBME OOBEKTVBHbIX MOKa3aHWN
K MpoBeAeHNIo nanapockonun ansa paHHen gnarHoctukn MM y pagukanbHO onepupo-
BaHHbIX no nosoay MPX naumeHToB [2]. B cBA3m ¢ 3Tm 6onee pauroHanbHO NCMONb30-
BaTb MaTeEMaTUYeCcKue mMogenu AnA NporHo3npoBaHWA Pa3BUTUA NEPUTOHeaNlbHON AnC-
ceMrHaumn. Vix npumeHeHne No3BONAUT BbIAENUTb CPeAn paanKanbHO ONepUpPOBaHHbIX
naLVeHTOB rpynmny C BbICOKOW BEPOATHOCTbIO €e Pa3BUTKA, HECMOTPA Ha NpoBeAeHHOoe
pagukanbHoe nedyeHune. B nogobHbIx cydyasx npoBefeHre NanapoCckonuy onpaBhaHo
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1 NOMOXeT BblABUTb MM Y>Ke Ha paHHNX CTagnAxX ee pa3sBUThA, YTO 3HAYNTEJIbHO NOBbI-
CAT BO3SMOXHOCTU Bd)(l)EKTI/IBHOCTb npMeHeHnA I'IpOTVIBOOI'IyXOJ'IEBOIz J'IEKapCTBEHHOVI
Tepannn B JaHHON KOropte nauneHToB.

B LIEJTb NCCJIEOOBAHUA

PaspaboTtaTtb Mogenb NepcoHNPULIMPOBAHHON OLeHKN BepoAaTHOCTM MMM y nauneH-
TOB ¢ MPXK C yueToM NCXOHbIX XapakTepucTUK OnyXoneBoro npouecca 1 obbema npose-
[IeHHOTro NPOTNBOOMYXONIEBOrO NeYeHUs ANiA onpefeneHms LenecoobpasHoCTN U CPOKOB
nposeaeHns nanapockonun second-look.

B MATEPWAJIbl U METObI
MaTepuranom ana nccnegoBaHna NOCAYKUAM AaHHble 1378 paguKanbHO onepupo-

BaHHbIX B PHIML OMP nm. H.H. AnekcaHgpoBa nauuneHToB. Pa3paboTka mogenu Bbinon-

HeHa Ha OCHOBaHMKX aHanu3a AaHHbIX 1311 nayneHToB (My>KUnH — 810, XeHwmH — 501,

CcpepHuin BO3pacT — 62,3 rofa), NPOXOAMBLUKX fleyeHne B nepuopg 2008-2021 rr. B 3aBu-

CUMOCTU OT BapraHTa NPOTMBOOMYXONIEBOrO JSleueHNn BCe nauuneHTbl Obiiv pasgeneHsbl

Ha rpynnbi:

1) KOMMNNeKCHOe neyvyeHune, BKOYaloLlwee KOMOVHaUNIO paguKkanbHOW onepaunn C UH-
TpanepuToHeasnbHo nepdy3noHHol Tepmoxumuotepanuen — UMTXT (umcnnatmH
50 mr/m? + pokcopybuumH 50 mr/m?, 42 °C, 1 yac) u cuctemHon AMNXT (okcanunna-
TH 100 mr/m? (1- peHb Kypca), Kaneuutabux 1000 mr/m? nnm teradyp 10-15 mr/kr
(2 pasa/cyTkun, 1-14-n geHb Kypca), nepepbis 7 AHel, 8 KypcoB) — rpynna UMTXT+AMNXT
(n=17);

2) KomnnekcHoe neyeHue, BknovatoLwee UMTXT (pexxum npoBedeHUA CM. Bbllue) — rpyn-
na UNTXT (n=67);

3) paavikanbHasa onepauua B couetaHnu c AMXT no cxeme (kaneuntabuH no 1000 mr/m>
2 pa3za/cyTkun, 1-14-in peHb Kypca; okcanunnatiH 100 mr/m? (1-1 geHb Kypca), nepepbis
7 oHen, 6-8 Kypcos) — rpynna AMNXT (n=102);

4) KOMOGUHMPOBAHHOE fleYyeHne C agbOBAHTHON HOPMOTEPMUYECKON UHTPANepUTOHe-
anbHon xumwnotepanuen (UXT) ¢ ncnonb3oBaHuem yucnnaTnHa, 4ENOHMPOBAHHOIO
Ha MoHoKapbokcuuennionose (Npor3BoacTBa yyebHO-HayUYHO-NPOU3BOACTBEHHOTO
pecnybnukKaHcKoro yHuTapHoro npegnpusatua «YHutexnpom bBIY», Pecnybnuka be-
napychb), annaMkauua NAacTMH KOTOPOro BbIMOMNHANACh HA MATKME TKaHW B 30He JINM-
dopanccekuum renatoayofeHanbHoOM CBA3KKM, NO X0y YPEBHOTO CTBONA, o0LLel neye-
HOYHOW 1 cene3eHOYHON apTepun, Ha 3afiHI0K BPIOLLIHYIO CTEHKY B NPOEKL N NeBOro
Hagmno4yeyHMKa, Npu 3ToM 06LWan Ao3a BBOAMMOrO LMcnaatuHa coctasnana 50 mr/m?2
(nateHT Pecny6nuku benapycb N2 20953 ot 27.12.2016) — rpynna HopMoTEPMUYECKON
UXT (n=45);

5) papukanbHoe xupypruyeckoe neyenme — rpynna XJ1 (n=1080).

Cratucrnuyeckuin aHanus
MeToponornyecknin Noaxod, UCMosb30BaHHbIA Npu pa3paboTke mopenn, COOTBET-
CTBOBaJ OMVCaHHOMY B NpeAablaywnx nyénnkaumax [6, 71.
Mpu nocTpoeHUn Mmogenu NPOrHO3UPOBaHUA YUUTbIBANUCH ceaytolne GakTopbl:
1. KoHKypupyiowme cobbiTuA: cMepTb MO NPUYMHAM, He CBA3aHHbIM ¢ MPXK; BbifiBNneHune
oTAaneHHbIX MeTacta3os 6e3 MI[; o6Hapy»keHne BTOPOI 310KaueCcTBEHHOI ONyXOnu.
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2. HapyleHna nponopLmoHanbHOCT PUCKOB: CBA3aHHbIE C TaKUMU NPeanKTopamu, Kak
AMMXT, cocTosiHMe perMoHapHoro NMMQoKonneKkTopa, BO3pacT cTaplue 66 NieT, Makpo-
ckonmyeckaa popma pocTta nepBryHo onyxonun. OcTanbHble NPefnuKTopbl He Hapy-
Wanv npeanonoXeHne o0 NPONOPLNOHaNbHOCTU PUCKOB.

B nccnepoBaHnn ncnonb3oBaHa mogenb perpeccun ParHa — lped, KoTopada Obina
CcTpaTndnLUMpoBaHa No BPeMEHHbIM UHTepBanam: 1-i rof, 2-M rog, a Takke 3-5- rogbl
nocsie NPoOBEeAEHHOIO NIEYEHNA, B TeUEHME KOTOPbIX KO3ODULMEHTbI MOAENY MEHANNCH
B Ka)KAOM Mepuope HabnogeHna ans UCNofb30BaHHbIX B JaHHOM UCCNefOoBaHUN npe-
OVKTOPOB C YYETOM KOHKYPUPYIOLLMX PUCKOB, HE Hapyluaa npeanonoxeHve ob ux npo-
nopuunoHanbHocTy [8, 9]. Mo pesynsTaTam MoAeNMPOBaHNA PAaCCUUTbIBANINCL OTHOLIEHMA
PVCKOB KaK B LIe/IOM AN1A NATUAETHEro neproaa HabntoaeHnsa, Tak 1 No oTaesbHbIM Bpe-
MEHHbIM UHTepBanam.

OueHka npon3BoauTeNIbHOCTX MOAEeNM NPOBOAUIACh C MOMOLLbIO MHAEKCA KOHKOP-
Jauumm 1 nnowaamn nog Kpmeon onepauymoHHbix xapaktepuctnk (AUC) [10]. KnuHnueckas
nonesHocTb Mogenu oueHnBanacb metogom DCA (Decision Curve Analysis) [11-13].

BHelwHAA Banugauma mopenu nposefeHa Ha BblGOpKe M3 43 nauneHToB (CpeaHuUi
BO3pacT 62,5+11,9 roga, ot 21 roga fo 85 net, MyuuH — 30, >KeHWwuH — 13).

KnnHunueckas Banugauma paspaboTaHHON Mofenn npoBeaeHa Ha Bbibopke 13 24 na-
LUMEeHTOB, paHee pajuKajlibHO OnepuvpoBaHHbIX Mo nosogy MPX (cpegHun Bo3pact
64,0+10,9 roga, ot 34 fo 82 neT, MyXUuH — 17, }KeHLWKnH — 7).

Mpwn npoBeAeHNN KNMHUYECKO Banngaunm paspaboTaHHOM Moagenun onpegeneHa ob-
wana sbrkmBaemocTb (OB) no meToay oueHok KannaHa — Menepa, npun 3TOM B KayecTBe
cobbITMA NpUHMMaNK GakT CMEPTU OT NPUYMHDBI, CBA3AHHOW C OCHOBHbIM 3aboneBaHMeM
UV NpoBeeHHbIM MPOTUBOOMYXO0JIEBLIM JIeUeHMEM, a TakKe GaKT CMepTUu OT CONMyTCTBY-
toen natonoruun. CpaBHUTENbHbIN aHanu3 OB ocywectenanca no tecty log-rank MaHTe-
na - Kokca.

Bce pacueTbl BbINOAIHEHbI B CTaTUCTMYECKOM nakeTe R, Bepcus 4.1 [14].

Mpun npoBepke CTaTUCTMYECKUX FUMOTE3 YPOBEHb BEPOATHOCTU OWWOKN NepBOro
poga (a) 6bin yctaHoBNEeH paBHbiM 0,05.

B PE3YJIbTATbHI

Ha npeppigywmnx stanax uccnefgoBaHua 6biivM onpegeneHbl NPeauKTopbl pa3BUTUA
MMA, cpean kKotopbix Kateropum pT u pN Knaccndumkaumm TNM, onvcbiBatoLmne cteneHb
MECTHOI PacnpoCTPaHEHHOCTM ONYyXONEBOrO NPOLECCa, a TakkKe 0COOEHHOCTM TKaHeBOM
onddepeHLMPOBKM afieHOKapLMHOMbI, MakpocKonuyeckas ¢dopma pocta nepBUYHON
ONyXOnK, BapUaHT NPoBeAeHHOro XNpPypPruyeckoro BMeLIaTeNibcTBa U 06bem BbINONHEH-
How numdopaunccekunmn. Kpome Toro, 6binn BbisBNEHbI NPefMKTOPbl, CBA3aHHble ¢ 6naro-
NPUATHbIM TeueHnem MPPK, Takme Kak afbloBaHTHaA CUCTeMHaa MOAUXUMMOTepanus,
WHTpaonepaLnoHHasa HopMoTepMMYecKkas UHTpanepuToHeanbHasa XMMmoTepanus 1 nep-
by3roHHasA MHTpanepuToHeanbHaa TepmoxummoTtepanus [15-17]. B xofe oueHKn Bnu-
AHNA Pa3NNYHbIX BapUaHTOB NMPOTUBOOMYXOJIEBOrO NleYeHUs, NepeUuncsieHHbIX Bbille, a
TaKXe KIMHUKO-Mopdonornyeckmx ocobeHHoCTel onyxoneBoro npowlecca onpegeneHa
HeoAHOPOAHOCTb UHTEHCMBHOCTU pa3BuTuA MMM, 3aBucAwan otT obbema 1 KOHKPETHO-
ro BapvaHTa NpoOTMBOOMYXoNieBoro feveHus [7]. B npouecce nocTpoeHUsa NPOrHocTu-
yeckoll Mopeny YCTaHOBMIEHO HapylueHue MPOMOpPLUOHaNbHOCTM PUCKOB K3-3a BAU-
AHNA pAga dakTopos (KaTeropua N, Bo3pacT 6onee 65 net, Makpockonuyeckasa dopma
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pocTa onyxonun n ocobeHHocTel TkaHeBoW AnddepeHLMPOoBKM ageHoKapLHOMbI). Pa3-
paboTtaHHaa mogenb PariHa — pea nmeeT cTpaTMdULMPOBaAHHbIE MO BPEMEHHbIM NHTEpP-
Banam KoaboduumeHTbl perpeccun B TeueHre 1-ro roaa, 2-ro roga, 3-5-netHero neproga
HabniopgeHnsA. B TeueHne Kaxaoro 13 BbilWEYNOMAHYTbIX BPEMEHHbIX MHTePBanoB KO3¢-
buuMeHTbl MOeNM MEHANUCH B KaXKAOM Mepuoe HabnodeHna AnA NCNoNb30BaHHbIX B
JaHHOM MCCneloBaHM NPeAUKTOPOB C YYETOM KOHKYPUPYIOLNX PUCKOB, He Hapyluas
npegnonoxeHne o6 nx nponopunoHanbHocTK [8, 9]. Bbibop NMeHHO AaHHbIX BpEMEHHbIX
WHTEpBanoB NPOAUKTOBAaH PeKOMEHAOBaHHOW KpaTHOCTbi 06CnefoBaHMA NaLveHToB
cornacHo fewncteylowm B Pecnybnuke benapycb KNMHMYECKUM MPOTOKONaM fleyeHuns
MPX [6].

Kak cnegyet n3 Tabn. 1, BNnAHME U3yyYeHHbIX NPU3HaKoB Ha pa3BuTue MM/ oka3biBaeT
pa3HoHanpaBneHHbIN 3bPeKT, OTMEUEHHBIN B paHHKX Ny6nvKaumax [6]. Tak, y naumeHToB
CTapuue 65 neT HabnogaeTca CHUXKeHMe prucka pa3sutna MMM c kaxxabim rogom Habntoge-
HUA; 3TOT 3bdeKT coBNagaeT C JaHHbIMU, paHee ony6IMKOBaHHbIMU AN KOropTbl Nauu-
€HTOB, PajiNKaJibHO ONEePUPOBAHHbIX B COYETaHNN C Nepdy3rIOHHOW TePMOXMMOTEpPanu-
e [18]. YBennueHue rnyOumHbl MHBA3UWN CTEHKM XefyKa U KONMYecTBa MeTacTaTuyecku
N3MeHEeHHbIX PernoHapHbIX NMMbOY3noB oXunaaemo yxyglaeT nporHos MPXK Bcnefcteue
noBblleHnA pucka pa3suTua MIMM. MNpu meTacTaTyecKoMm MOPa)KeHUN PerroHapHbIX
numookonnekTopoB (pN+) BHe 3aBUCUMOCTM OT cTeneHn (pN1-3) B TeueHne nepBOro
rofia nocne nNpoBeAeHNA pafMKanbHOro fieyeHNa oTMevaeTca yBenmyeHne prucka MM
no cpaBHeHuto ¢ nayneHTamm ¢ pNO. B ganbHenwem y naymeHTtoB ¢ pNO-2 He Habntopa-
€TCA 3HauMTeNnbHOM guHamukn pucka MMM, Toraa Kak gnAa nauneHTos ¢ pN3 BbiABnAeTCcA
CTaTUCTUYECKM 3HAUMMOE €ero yBelnyeHne Kak B TedeHue NepBoro, Tak 1 BTOPOro roga
HabniopgeHuns. YBenmueHve rny6uHbl MHBa3UM NEPBUYHON OMYX0SK, JOCTUratoLLen cepos-
HOI 06010UKK 1 NpOopPacTaloLLEN ee, CBA3aHO C NOBbIWeHNeM pucka MIM[ Ha npoTaxKeHUN
BCero nepvoga HabnogeHms, yto obycnosneHo H6onee MHTEHCUBHOW MHTPaNepuUToHe-
anbHOW AMcceMMHaLMEN OMyXOJeBbIX KMIETOK. JTa e MpuyrHa NexnT B ocHoBe Gonee
WHTEHCMBHOW UHTPanepuUTOHeanbHOW AncceMUHaLMK OMYXONEBbIX KETOK Noc/e npoBe-
[eHNA KOMBUHMPOBaHHbIX onepauuii MO CPaBHEHWIO CO CTaHAAPTHLIMU PaguKanbHbIMU
BMeLlaTeNbcTBaMu. Hanmune Hekore3amBHONM afleHOKapLUMHOMbI HaUMHAET BbICTYNaTh Kak
baKTop pucka co BTOPOro rofa nocsie pagukanbHoro neveHus (tabn. 1).

MNpepncTaBneHHbIN Bbille aHann3 B3aumonencTena GakTopoB HEraTMBHOMO MNPOrHO3a
pa3sutna MM n ¢pakTopoB, NONOKMUTENBHO BAUAIOLMX HA NPorHo3 MPX (pasnuyHble
BapMaHTbl MPOTUBOOMYXONEBOrO JieUeHrs), NPOAEMOHCTPMPOBaN pa3HOHaMNpPaBAeHHbIN
XapaKTep Takoro B3aMmMmogencTensa. B cBA3n C HeNMHENHOCTbIO MoZenn, 06yCcnoBIeHHOW
HenponopLUMOHaNbHbIMA M3MEHEHMAMY PUCKa Pa3BUTUA HebnaronpuATHOro cobbiTuA
(MIMA), ncnonb3oBaHune TPagNLMOHHOIO NOAXOAA C MOCTPOEHNEM HOMOMPaMMbl OKa3bl-
BaeTCA HEBO3MOKHbIM, OCOOEHHO YyUUTbIBasA KONMYECTBO OAHOBPEMEHHO aHanusupye-
MbIX $aKTOPOB, OKa3blBaOLWMX pa3HOHaNpaB/ieHHOe BAVAHME Ha BEPOATHOCTb pa3Bu-
™A MIMA. NoaToMy Hamun NpeanoXeH anropuTm onpefeneHna <KKPUTUYeCcKoro» nepnoaa
pa3suTna MM Ha ocHOBe MaTeMaTMUYeCKMX MOZESIbHbIX PacyeToB, COCTOALNIA 13 ABYX
3Tanos.

MepBbi 3Tan NpegnonaraeT oLeHKy BepoATHOCTU pa3sutna MMM (Bbicokasa nnm ctax-
[apTHaA BepPOATHOCTb) A/1A ONpeAesieHna KOropTbl NaLMEHTOB C BbICOKOW BEPOATHOCTbIO
NporpeccrpoBaHnA UKW, MHaye roBopsA, AfiA OTBETa Ha BOMPOC O HeOo6XoAMMOCTU NPOo-
BefleHVA AOMONHUTENbHbIX NCCIeOBaHNIA, HaNpuUmep, NanapocKonuu, 4nA 4MarHoCTUKN
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Ta6nuua 1

OuieHKa OTHoLWeHUA puckos no moaenn MaiiHa - Mpea c KoapPuumneHTamn perpeccum, NOCTOAHHBIMM
Mo BpeMeHHbIM UHTepBanam 1-ii rog, 2-i rog, 3-5 ner

Table 1

Assessment of the hazard ratio using the Fine-Gray model with regression coefficients constant across
the time intervals: 1% year, 2" year, and 3-5 years

OueHnBaeMble NnapameTpbl

Npeaukrop BPEMEeHHOI | OTHOLWEeHMne 95% An P
NHTEpBan pUcKoB
Bospact 56-65 vs meHee 56 Becb nepuog | 0,83 0,62-1,10 0,2
Bo3pact 66+ vs meHee 56 1-nropg 0,92 0,64-1,34 0,7
Bo3spacT 66+ vs meHee 56 2-nrop 0,53 0,32-0,87 0,012
Bo3spacT 66+ vs meHee 56 3-5-nrogpl 0,59 0,37-0,92 0,021
Tny6uHa nHBa3um CTeHKM KenyaKka
pT2vs pT1 Becb nepviog | 3,82 1,26-11,6 0,018
pT3vs pT1 Becb nepuiog | 11,7 4,03-33,8 <0,001
pT4 vs pT1 Becb nepviog | 18,3 6,44-52,1 <0,001
gi‘;:“;‘;‘:i‘l’;””” ~ KOMOUHMPOBAHHBIA VS g\ eonon 1,54 1,22-1,94 <0,001
CocTosiHMe pernoHapHbIX NMM$OKONNEKTOpoB
pN1 vs pNO 1-nrog 2,44 1,41-4,24 0,001
pN1 vs pNO 2-nrop, 1,10 0,52-2,34 0,8
pN1 vs pNO 3-5-n rogpl 1,29 0,78-2,14 0,3
pN2 vs pNO 1-n rog 2,27 1,27-4,05 0,006
pN2 vs pNO 2-nrop 1,95 1,01-3,78 0,048
PN2 vs pNO 3-5-1 rogpbl 1,16 0,66-2,05 0,6
PN3 vs pNO 1-nrog 3,96 2,34-6,68 <0,001
pN3 vs pNO 2-nrop 2,86 1,62-5,03 <0,001
pN3 vs pNO 3-5-n rogpl 0,95 0,52-1,75 0,9
Makpockonuyeckas ¢popma pocTta nepBUYHOI ONyXonu
WHunbTpaTMBHas vs 3K30UTHas 1-nrog 2,65 1,40-5,05 0,003
WNHunbTpaTMBHas vs 3K30pUTHas 2-nrop 6,76 2,11-21,7 0,001
WNHdunbTpaTMBHas vs 3K30pUTHas 3-5-nroppbl 1,34 0,83-2,17 0,2
0Oco6eHHOCTY TKaHeBoW AN pepeHUNPOBKM afieHOKAPLIHOMbI
\';':’:g::;:::: r(;\?vhg?;gie 3-5-iromsl 148 0,93-2,36 0,10
BapuaHT agblOBaHTHOIO IeYeHNA
PapukanbHoe xupypruyeckoe nevyeHvie B
coyeTaHNM C HOpMOTEPMUYECKON nHTpanepu- | Becb nepuog | 0,20 0,09-0,45 <0,001
TOHeasIbHOW XumroTepanmen
s seconepnon 030
zzﬂ::;;?:;))((?pyprmqecme neueHnesco- |, . ron 0,21 0,08-0,52 <0,001
Ezﬂ::;;bﬁ:ﬁ))((_?pyprmqecme neueHnesco- |, . ron 0,67 033-134 03
PapvikanbHoOe Xnpypryeckoe fieyeHme B co- 3-5-71 ronp! 0,74 0,32-1,71 05

yeTaHum ¢ ATIXT
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M. B nccnegyemoii Boibopke BbicOKUin ypoBeHb MI[ Habntoganca y naymMeHToB, y Ko-
TOPbIX He ObI0 NPOBEeAEHO afblOBAaHTHOE IeKAPCTBEHHOE JleUeHue, HanpaBieHHOe Ha
ero npegynpexgeHve. B gaHHOM nccnefoBaHUM ypoBeHb 5-neTHer KyMynATUBHOWN WH-
unaeHtHocT MM B rpynne xmpypruyeckoro neyeHuns (Ana Bcex CTaamin Onyxonesoro
npouecca) coctasun 23,4% (n=1080), a nocne npoBeaeHNA KOMOUHNUPOBAHHOIO N KOM-
nnekcHoro neveHna — 17,2% (n=231). CnegoBaTtenbHO, KyMynATUBHAA MHLMAEHTHOCTb
>23,4% cBnpeTenbCTBYET O BbICOKOW 5-neTHen BepoaTHoCTU pa3sutua MM, uto cnegyet
YUUTbIBaTb NPU NPOrHO3UPOBaHUN Kak He6naronpuATHbIV Npr3HakK. [Npu 3Tom nogo6Hble
nokasaTenn MOryT BCTpeyaTbCA B rpynnax nocsie KOMMnaeKCHOro fieYeHnsa npu coveta-
HUM paga HebnaronpuATHbIX GaKTOPOB, UTO TakXKe BaXKHO YUMTbIBaTb NPU OpraHm13aLmu
AncnaHcepHoro HabnoaeHus. B cnyuyae, ecniv ypoBeHb MHUMAEHTHOCTU HUXKE 3TOrO 3Ha-
YyeHUs, NaumMeHTa MOXKHO OTHECTU K rpynne cTaHAAaPTHOW BepoATHOCTY pa3sutma MM n
BTOPOM 3Tan He NPOBOAUTCA.

BTropoi1 3Tan pacyeToB BbINOMHAETCA Y NaLMEHTOB C BbICOKOW BEPOATHOCTbIO Pa3Bu-
™A MMM, Llenb gaHHOro 3Tana — onpegennTb «<KPUTUUYECKnii» nepunog ana passutua MM
N BbIACHNTb, B KaKne CPOKU criefyeT oXngaTb ero noasieHuns, ytobbl NoBbicuTb 3ddek-
TUBHOCTb HabnoAeHUs U [ONONHUTENIbHO MCMONb30BaTh Nlanapockonuio second-look.
Ha BTOpOM 3Tane oueHMBaeTcA BepOATHOCTb HacTynneHma MM B KaxKapbl 13 BbiOpaH-
HbIX BPEMEHHbIX MHTepBanoB. (1-1 rog, 2-i rod, 3-5-1 roapl HabngeHNA).

loa ¢ MakcMmanbHOWM BEPOATHOCTbIO pa3suTna MM cuntaeTca «KpUTUYeCKum» gns
NOABNEHNA OMyXONeBOoro npoLecca U OCHOBaHWEM ANA YCUNEHNA AUCNAaHCEPHOrO KOH-
TponA, B TOM YMCie C UCNoNb30BaHUeM nanapockonuu second-look.

OueHKa NpPOM3BOAUTENBHOCTU pa3paboTaHHON MoAenu MNPOAEMOHCTPMpPOBana ee
BbICOKYI0 AUCKPUMUHALIMOHHYIO CMOCOBHOCTb: MHAEKC KoHKopaaumn — 0,798 (SE=0,011);
3HauyeHwue nnowaamn nog kpuson (AUC) — 0,835 gna nATuneTHero nepunoga HabnoaeHus.

BHewwHAA Banugauns mogenm npoefeHa Ha BbIOOpKe 13 43 nauyneHToB, KOTopble Ha-
6noganncb B TeyeHne 3 NeT ¢ MOMEHTa NPOBEAEHNA PafMKaNbHOMO fieyeHus. MNporHos
no mogenv NPOoAEeMOHCTPUPOBAN ee BbICOKYI0 TOYHOCTb B onpefeneHnn BepoATHOCTH
pa3sutua MINM: nporHocTnyeckas LeHHOCTb NMONOXMUTENbHOMO pesynbraTta — 78,6%; npo-
rHOCTUYECKan LLeHHOCTb oTpuLaTeNbHOro pesynbrata — 86,7%; oblan TouHocTb — 81,4%
(tabn. 2, 3).

Bo3HuKaeT BonNpocC: yMeCcTHO i peKOMeHAO0BaTb MCNOJSIb30BaHWE AMArHOCTUYECKON
onepaunn — nanapockonumn second-look - Ha ocHoBaHUM pa3paboTaHHOW NPOrHOCTNYe-
CKOW Mofenu, To eCTb UrHOPMPYA TPAANLIMOHHO UCNOJIb3yeMble B KIMHUYECKOM MPaKThKe

Ta6bnuuya 2

Pe3ynbTaTbl BHelUHel Banugauum mogenmn
Table 2

Results of external validation of the model

Heob6xoaumocTb noaTBepXXaeHnA pa3suTtus MMM
mng npu nanapockonun second-look MO MOAEJIN

Ectb, Nn=28 Het, n=15
MopTBepxaeHa Npy nanapockonum

22 (78,6%) 2(13,3%)
W/WnN pyTrMMU METOIaMI BU3yanu3aLin
He nopTBepaeHa Npu nanapockonum 6 (21.4%) 13 (86,7%)
W/WNV [pyTrMMU METOaMK BU3yanii3aLm
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nokasaHus K nanapockonuu second-look, Bo3HMKatoLWwme Npy HANNUYUUN KIMHUKK KaHLe-

pomaTto3a (HapyleHe YPOANHAMUKK, Maccaxa No KULLEYHUKY U T. 4.) UW/Mnn Npru3HaKkoB

OMCCEMVHUPOBAHHOIO OMyXONeBOro NopakeHna 6pIoLLnHbI NO AaHHbIM KT 6pioLLHOwM no-

NOCTU NN YNbTPa3BYKOBOIO UccnefoBaHua 6ptowHom nonoctun. OueHka uenecoobpasHo-

CTV NPUMEHEHUA MOAENN B KIMHUYECKOW MPaKTMKe BbINOSIHEHA C MCMOJIb30BAHNEM TEX-

Honoruu Decision Curve Analysis (DCA, aHanu3 npuHaATuA pewennid) [11, 12]. Mpwn sTom

[NA pacyeToB 6bUIM MPUMEHEHbI AaHHbIe, NoJsTlyYeHHble B XxoAe aKTNYecKoro 5-neTHero

HabnogeHNA 3a NauMeHTaMM paccMaTPUBAEMO BbIBOPKM C MOCTPOEHMEM KPUBbIX NpK-

HATUA peLLeHniA ANA TPeX TaKTVK BeAEHMA NALMEHTOB NOC/e pagnKaibHOro feyeHus [6, 71:

1) He Mcnonb30BaTb B pamMKax AMCMNAaHCEPHOro HabnoaeHNA NanapoCcKonuio;

2) nposoauTb nanapockonuio second-look y Bcex pagrKanbHO oneprpoBaHHbIX MaLu-
€HTOB;

3) ncnonb3oBaTb pa3paboTaHHY NPOrHOCTUYECKYID MOZESb, YUNUTbIBAIOLLYIO pa3nuny-
Hble npeaukTopbl MM/, ANA OUeHKN BEPOATHOCTU Pa3BUTUA AUCCEMMHALMM 1 onpe-
LeneHna Ha OCHOBaHUW 3ToN MHPOPMaLUN NOKa3aHUI gnsa Nnanapockonuu second-
look (Tabn. 1).

YcTaHOBNEHO, YTO MHANBMAYANM3NPOBAHHBIA NOAXOM, OCHOBaHHbIV Ha MCMNONb30Ba-
HUW pa3paboTaHHOW Mofenu, ABnAeTcA Hanbosee BbIrOAHbIM NPU 5-neTHen KymynAaTuB-
HOWM MHUMZeHTHocT MMM B gmanasoHe oT 0 o 50% u 6onee (puc. 1). YncTtas nonb3a
cornacHo meTtogy DCA (Decision Curve Analysis) onpefenseTca Kak COOTHOLLIEeHMe uncna
NaLneHTOB C MOPOroBbiM YPOBHEM KYMYAATUBHOWN MHUMAEHTHOCTN MI[, y KOTOpbIX Aen-
CTBUTENIbHO pa3BUIOCb HebnaronpuaTHoe cobbiTre (True Positive), K uncny naumeHToB ¢
TaKUM NOPOrom, y KOTOpbIX COObITME He MMENIO MecTa, HECMOTPA Ha MOZEeNbHbIN MPOrHo3
Hanunuma MMN[ (False Positive). 910 no3sonseT onpenennts 3¢pPeKTUBHOCTL MOAENN B Bbl-
ABMEHNN NaLMEHTOB, NOABEPXKEHHbIX PUCKY pa3BuTna MI[.

~ TpoBepaTb Bcex = He ncnonb3oBaTb N1anapockonmio — Mogenb
020 - \
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MNpennonaraemas 5-neTHAA KYMyNATMBHaA YacToTa HacTynneHuna MIMNJ

Puc. 1. Ynctasa nonb3a npu pasnunyHbIX cTpaterusax sbiasneHna MM B 3aBUCMMOCTY OT pa3finyHoON
npepnonaraemon KymynaTusHom yacrorol MM B nonynaunn yepes 5 ner nocne nposefeHnA
paaukanbHoro nevyeHus [6]

Fig. 1. Net benefit of various strategies for detecting PMP depending on the different assumed
cumulative incidence of PMP in the population over 5 years after radical treatment [6]
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Ta6bnuua 3
PesynbTaTbl KNMHNYECKON Banugauum mogenu
Table 3
Results of clinical validation of the model
Jlanapockonusa
BbIMNOJIHEHA Y NALNEHTOB NPU | BbIMOJIHEHA NPUN OTCYTCTBUN
MNokasatenn Hanuuun KANHUKN ana mop- KNUHUKN AnA Mop¢donornyeckoi

donornueckoin Bepupukaumum BepuduKaumumn npy BbICOKOI Bepo-
MNA (koHTponbHasa rpynna) | AarHoctu MI[ (ocHoBHaA rpynna)

KonnuecTtBo HabnogeHuin 13 11
KonnuecTtBo neTanbHbIX NCXO[OB OT

nNporpeccMpoBaHunA OMyxoneBoro 13 6
npouecca

MeawaHa obuien BbKMBAaeMoCTH
nocne HasHaYeHna NPOTUBO-
OMyXONEeBOro fleyeHns No GpakTy
nporpeccMpoBaHus, Mec.

Mo paHHbIM DCA, npu ypoBHe 23,4% 5-neTtHen KyMynATYBHOW UHLUUAEHTHOCTU UC-
nonb3oBaHWe pa3paboTaHHOW NPOrHOCTUYECKOW MOAENM NO3BOIAET OOHAPYXNUTb OKOJIO
78,5% cnyyaes passutua MIMI. Kpome Toro, ¢ Toukn 3peHua metoga DCA, npu Ton e
KYMYNATUBHOWN MHUMAEHTHOCTU NPUMEHEHNe MOAENN B XOAe nanapockonuy nossonsaer
YTOUYHUTb AMarHo3 y npumepHo 50% nauneHToB, y KOTOPbIX NPONCXOANUT NPOrpeccnpo-
BaHMe C pa3BuTMEeM NMMdOreMaToreHHbIX MeTacTa3oB (HanpumMep, B NeYeHun, napaaop-
TaNbHbIX NUMdOy3nax, ANYHUKaX). DTO NPeAcTaBAseT COO0N AOMOMHUTENbHbIV MONOXN-
TenbHbIN 3GdEKT NPU NCMNONIb30BAHMM MOLENUN AN NPUHATUA PELLEHUN B KIMHUYECKOWN
npaKkTuKe.

KnnHuuyeckas Banugauma paspaboTaHHOW MOZenun npoBefieHa Ha Bbibopke 13 24 na-
LMEHTOB C LENbl0 OLUEHKM BO3MOXKHOCTU BNUAHMA guarHoctukm MIML no nossneHua
KITMHWKW NePUTOHeanbHOro KaHLepomMaTtosa (B MHMumnanbHowm ctagumn passutua MIO) n
daTanbHbIX OCNOXHEHNIA, CBA3AHHbIX C €ro NOABNEHNEM, Ha MPOAOMKNTENBHOCTb »KU3HU
nayuneHToB.

OTmeueHo, UTo paHHee Ha3HayeHue NPOTUBOOMYXOJIEBOrO JIeYeHUA NPU OTCYTCTBUM
KINUHWKN OMCCEMUHUPOBAHHOIO OMYXOJIEBOr0 MOPaXXeHns GPIOLWVIHBbI B CPaBHEHUU C MNa-
LUMeHTamm C Hanmumem TakoBOW, CBUAETENbCTBYOLWEN O pacnpoCTpaHEHHOM OMyX0IeBOM
npouecce, CONPOBOXAAETCA CTaTUCTUYECKM 3HaUMMbIM yBennyeHrem OB nocne gnarHo-
CTMPOBAHHOIO NPOrpeccMpPoBaHUA OMYXONEBOro nNpoLecca (plog_rank<0,001) (puc. 2).

Kpome u13n0XeHHOro Bblille, UCMONb30BaHNE NePCOHNOULMPOBAHHOIO MOAXOAa C
NpUMeHeHNeM MPOrHOCTUYECKON MOAENN MOXeT OblTb 0O0CHOBAHHO MPAKTUYECKON
HeLlenecoobpa3HOCTbIO BbINONHEHUA nanapockonuin second-look ToTanbHO y BCex pa-
[VIKanbHO OMNepupoBaHHbIX MaLneHToB 6e3 oLeHKM BepoaTHOCTM pa3suTua M seuay
TOrO, YTO B 3TOM CJlyyae TPy YeTBepPTU nccreyemon nonynauum 6yaeT nogBepryyTo na-
napockonuu, Kotopas He noareepaut Hanuyve MI. bonee Toro, SkOHOMUYECKM AaHHaA
TaKTVKa HabnogeHns ABNAETCA 3aTPaTHOM, a C yY4ETOM MOTEHLMAaNIbHOrO PUCKa pa3BuTyA
OCJIOXKHEHMWI 1 NCUXONOMMYECKON TpaBMbl AR NalueHTa, 06yC/IOBNEHHOW NHBA3VIBHbIM
XapaKTeEPOM NarHOCTUYECKOM onepaLmm, He MOXeT BbITb OTHeCEHa K KaTeropum paumo-
HanbHbIX.
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Puc. 2. MokasaTenu o6uieil BbRKMBAeMOCTH B rpynnax cpaBHeHUA Nocne AnarHocTMpoBaHHOro
nporpeccmpoBaHuA paka Xenyaka
Fig. 2. Overall survival rates in comparison groups after diagnosed gastric cancer progression

Taknm o6pa30M, MOXHO yTBepKAaTb, YTO pa3pa60TaHHaﬂ MopAesnb AaeT npenmylie-
CTBO B KJIMHUYECKOMN NPaKTnKe, No3BONAA 060CHOBAHHO onpenenntb NokasaHnA N CPOKN
ANnA BbINOJIHEHNA JlanapocKonnn second-look Yy NauneHToB C Pas3/InYHbIMN NCXOL4HbIMN
KJ'II/IHI/IKO-MOpd)OﬂOFI/ILIeCKI/IMI/I XapakKTepuUcTnkamn onyxoneBoro npouecca (Bkntoyas
BO3paCT), a TaKXe C pa3IMyHbIM 06bemMoMm npoBeAeHHOro NPOTUBOOMYXONEBOIro NevyeHnA.

B OBCYXJAEHUE

Ona ynydweHuna pe3ynbraTtoB 1e4yeHnA MP>K HeManoBaKHbIM AABNAETCA He TONbKO npo-
BeAeHne pagnkaabHOIo Xmpyprmyeckoro neyeHmAa B coyetaHum c nepmonepauMOHHoﬁ
VN agbloBaHTHOM I'IOJ'II/IXI/IMI/IOTepaI'II/IeIZ, HO 1N CcBOeBpeMeHHaA AMarHOCTUKa pa3BMBa-
oueroca nporpeccnpoBaHnA onyxoneBoro npouecca, cpean BCceX BO3MOKHbIX BapuaH-
TOB KOTOpPOro Hanbonee NPOrHOCTNYECKN H86ﬂaFOﬂpl/IFITHbIM ABNAETCA pa3BuTne mna
[1,19-22].

npe,D,CTaBﬂeHHbllz B AaHHOM nccnegoBaHMy noaxo K oueHKe BeEPOATHOCTU Pa3BUTUA
[AHHOTO BapnaHTa NporpeccnpoBaHnA co3faeT NpeanocbliIku ona yny4dlleHna pesynbra-
TOB neyeHna MPXK B Lienom 6naro,qap$| BO3MO>KHOCTW OOBbEKTMBHOIO noaxona K onpene-
JIEHVIO NOKa3aHUM K Jlanapockonmn second-look, CpOKOB ee npoBefeHnA, YTo NO3BONUT
ANarHoCTnpoBaTb MTI Ha HULManbHbIX CTagnAaX ee Pa3BuUTUA, KOrga BO3MOXHO NMpoBe-
AeHne NpoTUBOONyXoneBoro nevyeHnaA, HanpasaeHHOro Ha CTa6I/IJ'II/I3aLI,I/IIO onyxoneBoro
npouecca.

BTOprM HanpaBneHnem NcnoJib3oBaHnA pa3pa60TaHHO|7| ﬂpOI’HOCTI/ILIeCKOI;I mopenn
ABNAETCA OLEHKa BEPOATHOCTN pPa3BUTUA MMA Ha MHTpPaonepauynoHHOM 3Tane C npun-
MEHEHNEM YCTaHaB/IMBaeMbIX NO pe3ynbTaTaM pPeBU3NN BO BpemMA onepaunnm opueHTn-
POBOYHbIX AaHHbIX MO CTEMEHN MeCTHOW PacnpoCcTpaHEHHOCT ONyXoneBoro npouecca
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OueHKa BepOATHOCTU Pa3BUTUA METaXPOHHON NepuUTOHeanbHOM AnCCeEMMHALNN
nocne pagnkanbHOMo neyeHna paka »Kenyagka

(kateropum cT u cN), AaHHbIX 06 06beMe BbINOIHAEMOW onepaun, a TakKe AaHHbIX O

noTeHumanbHbix 3bdeKkTax Ha TeueHMe OMyxoNieBOro npoLecca BapuaHTOB afblOBaHT-

HOM XumunoTepanuu (MHTpanepuUToOHeanbHOWN, CUCTEMHON UM UX codeTaHua). Boigene-

HMe KaTeropuuv NauueHToB, MMEIOLLNX BbICOKYIO BEPOATHOCTb pa3BuTna MMM, no3sonut

060CcHOBaHHO onpefennTb NMoKasaHuA AnsA nposefeHNa nepdy3roOHHOW TEPMOXUMUKO-

Tepanuu, NPefoTBPaTUB TakUM 06pa3om M3BbITOUHOCTb JIeUEeHUA Y KOropTbl, UMeloLLEei

HU3KYI0 BEPOATHOCTb NPOrpeccnpoBaHnsa. XoTa HeEOOXOAUMO OTMETUTb, YTO B AaHHOM

CJlyyae TOYHOCTb MPOTrHO3MPOBaHNA ByeT HECKONbKO HUXKE U3-3a OPUEHTMPOBOYHOMN, a

He ToOYyHOI Mopdonornyeckon oueHkm cT u cN.

[na ynpouieHna npakTnyeckoro npuMeHeHns pa3paboTaHHON NPOrHOCTUYECKOW MO-
Oenn pacyeT nokasartenen 5-neTHen KymynAaTUBHOW BEPOATHOCTW HacTynneHua MIO v
onpeneneHns Ha OCHOBAHMM 3TOrO LiefIeco0bpPa3HOCTN CPOKOB MNPOBEAEHNA NanapoCKo-
NN y pagmKanbHO onepupoBaHHbIX Mo nosogdy MPXK nauuneHToB pa3paboTaHa KoMmblo-
TepHas NporpamMma, pasmelleHHas Ha canTe https://omr.by/ B pasgene «Cneymanncramy.
JaHHbIN OHNaNH-KanbKynATop obnagaeT cnepyoWwyMn NpenmMyLLecTBaMn B CPaBHEHUN
CO CTaHAAPTHbIM NOAXOAOM C MCMNOJSIb30BaHMEM TaBANYHbIX 3HAYEHUIA OLLEHKN BEPOATHO-
CTV Pa3BUTUA HEONArONPUATHBIX MCXOLOB, @ TaKXKe HOMOTPaMMbl:

B yrpoLlleHre OLEHKM WUHAMBKAYANbHOrO MPOrHO3a KAMHUYecKoro TeyeHma MPX 3a
CYET UCKNIOYEHNA HEOOXOAMMOCTY NPOBEAEHNA PACYETOB Kak NoKa3aTesiel BblK1Ba-
€MOCTU, TaK U OTHOCUTENIbHOIO prcka passutma MIMJI;

B 3KOHOMMA BPEMEHU NpU onpeaeneHnn nokasaHuim ana nanapockonuun second-look
UAn Npw onpeaeneHnn NoKasaHui Ana UHTPaNepUTOHealbHON XMMMOTepanuy;
LOCTYMHOCTb B Ntlo6oe Bpema 1 13 Nobo TOUKN MUPa;
6ecnnaTHoe Ucnonb3oBaHue 6e3 pernctpaunu.

B BbIBO/bl

Pa3Butme meTaxpoHHOW NepuTOHeaslbHON AMCCEMUHALMKN Y pafrKaibHO Oonepupo-

BaHHbIX No noeogy MPK nauneHToB umeeT HEOAHOPOAHYIO NHTEHCUBHOCTb Pa3BUTUA

B AMHaMMKe HabnoaeHA, 3aBUCALLYIO OT KIMHNKO-MopdOonornyecknx ocobeHHocTen

onyxoneBoro npouecca u ob6bema NPoBefeHHOro NPOTUBOOMYXOIEBOrO JIeUeH M.

2. lMporHo3npoBaHue pa3Butmua MM nocne pagukanbHOro neyeHna MPX gonxHo ocy-
LLeCTBAATLCA C yYEeTOM B3aMMOAENCTBMA NPeAnKTOpoB HebnaronpuaTHoro 1 6naro-
NPUATHOrO MPOrHO3a N Pa3INYHON MHTEHCMBHOCTU pa3BuTuA MI[ B guHaMumke Ha-
6ntofieHNA, UTO BO3MOXHO C MCMOMb30BaHNEM MOZENN, yUYUTbIBaOLLEN HeNponopLmo-
HanbHOe n3meHeHune pucka passutna MIMMO.

3. Pa3paboTaHHas NpOrHocTuyeckasa mMopesib CO CTPAaTUPUUMPOBAHHBIMU MO BPEMEH-
HbIM MHTepBanam KoaddurumeHTammn perpeccun obnagaet BbICOKON AUCKPUMUHALN-
OHHOW CNOCOBHOCTBIO (MHAEKC KOHKopAauuu 0,798 (SE=0,011); 3HaueHne AUC=0,835
ANA NATWNETHero nepuoga), NPOrHOCTUYECKON TOUYHOCTbIO (MPOrHOCTUYeCKas LieH-
HOCTb MOJIOXUTENbHOrO pe3ynbrata cocTaBuna 78,6%; NporHocTuyeckasa LeHHOCTb
oTpuuaTenbHoro pesynbraTa 86,7%; obuana TouHOCTb 81,4%) U KNMHUYECKOW nones-
HOCTbto, No3BonAaA cornacHo DCA BbiaBnATb 78,5% cnyyaes MMM npu nonynAaunon-
HOM YPOBHe KyMynATUBHOW nHUmMaeHTHocT MIMJ 23,4%.

4. VHpuempyanmsauma HabnoLeHNA U OLeHKa PUCKOB MO NpeasioKeHHON Moaenu no-
3BOMIUT NPUHATb 0OOOCHOBAHHbIE pPeLleHUA NPW onpeaeneHny NokasaHui Aana Bbl-
nofiHeHWs nanapockonun second-look Ha 3Tane pAucnaHcepHoro HabnoaeHus,

—_
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YTO NMO3BONAET CBOEBPEMEHHO MPOBECTUN NMPOTUBOOMYXOJSIEBOE JIeHEHNE, yBENNYNB
mMeanaHy BbIXXMBAa€MOCTW Y NaLNEHTOB C METAXPOHHbIM ANCCEMUHUPOBAHHDbIM OMYyXO-

NeBbIM NOparkeHnem 6PIOLINHLI Ha 6,0 mec. (plog_rank<0,0001 ).
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Pesiome

BBepgeHue. [MnoramMmmMarnobynvHeMms Kak NposiBfieHNe CHAPOMA BTOPUUYHOTO MMMYHO-
feduyuTta y B3poCsbiX MALMEHTOB C Pa3fiMyHbIMU Bugamu numdom nepeg ayto-TTCK mo-
XeT ObITb CKOPPEKTMPOBaHa 3aMeCTUTESIbHON Tepanuen npenapatamy YenoBeyYeckoro
UMMYyHOT06ynnHa.

Lenb. Onpenennts 4acToTy BCTPEYAEMOCTU TMNOramMmmarnobynmHemMmny y B3poCsbIX na-
LMEeHTOB ¢ pa3nnyHbiMmm Bugamu ¢opm HXJ1 m JIX Ha aTane nogrotoBkuy K ayTo-TITCK m oue-
HUTb Pe3yibTaTbl 3aMeCTUTENbHON Tepanuy NpenapaTamm UMMYHOTIO0YNIMHA Ha YacToTy
pa3BuUTUA MHPEKLMI B MOCTTPAHCMIaHTaLNOHHOM Nepuroae.

Marepuanbl n merogbl. [1poaHanM3npoBaHbl AaHHble KOHLEHTPaunn CbIBOPOTOYHOIO
IgG y 83 B3pocsibix nauuneHToB ¢ pasnuyHbiMy Buaamu HXJT n JIX nepep ayto-TICK, yacTto-
Ta BCTPEYAEMOCTU 1 GAKTOPbl pPUCKa Pa3BUTUS FMMOrammarnobynnHemMmny, BANsSHUE 3a-
MeCTUTENIbHON Tepanuy NpenapaTamm YeN0BEYECKOro IMMYHO00YMHA HA YacTOTY WH-
bEKUMOHHBIX OCNIOXKHEHUI B NMOCTTPaHMIaHTaUoHHOM nepuoge. lNpu gokasatenbcrae
pasnuuunii B CpaBHMBAEMbIX rpyMnax: TOYHbIA Kputepuin Guwepa (gna uncna Habnwoge-
HWUIA MeHbLUe 5), KpUTepUiA XM-KBaapaT (4ns yncna HabnogeHun 6onee 5), onpeaeneHue
oTHoweHusA waHcoB (OLL). 1na onpepgeneHna cunbl N HaMpaB/ieHUA CBA3N MeXAy npu-
3Hakamu — metog Koppenauun CnpmeHa.

PesynbraTtbl. B nccnegyemon rpynne y nauueHTOB C pasfivMuyHbIMK Bugamu numdoom
nepep ayto-TICK runorammarnobynuHemus 6bina onpegeneHa y 21 (25,3%) nauveHTa.
Y naumeHToB ¢ HXJ1 LOCTOBEPHO Yallle BbIABIAETCSA rMnoraMmariiodynmHeMusi B CpaBHe-
HUK ¢ rpynnon naumeHToB ¢ JIX (TouHbin Kputepuii Guwepa 0,04). Myxckol non, Bo3-
pacT ctapue 50 net, nopakeHne KOCTHOro MO3ra, OTCYTCTBUE MOMHOro OTBeTa Ha NPOBO-
OVMYI0 paHee Tepanuio He MoKa3anu CTaTUCTMYECKON 3HAYMMOCTM Kak GpaKTopbl pucka
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runorammarno6ynvHemmu y nauymentos ¢ HXJ1 nepep ayto-TICK. OgHako npepLwecTsyto-
LanA Tepanua C UCMONb30BaHWEM PUTYKCMaba B Konuuectse 7 1 6onee Kypcos npope-
MOHCTpUpOBaa CTaTUCTUYECKYI0 3HAUMMOCTb KaK GaKkTop puUcKa pa3BuTUA rmnoraMmma-
rnobynuHemun y naumeHtos ¢ HXJ1 (Kputepuii xu-kBagpart 5,74, p=0,017). Mpwn yBenunue-
HUW KONNYEeCTBa KYpCoB NpeaLLecTByoLLel Tepanunm C puTykcuMabom KoHueHTpauusa IgG
CHWXKaeTcA (BblABNEHa 3HaUYMMana yMepeHHana oTpuuaTesibHasA CBA3b, MeToA KoppenAaunm
CnnpmeHa, cor — 0,38; p=0,0099). bbin paspaboTaH anropuT™M NPUHATUA PELLEHMNA O He-
o6xoanmocTy NPodUNaKTUKM CUHAPOMAa BTOPMYHOIrO MMMyHogedumLmuTa y naunueHToB C
numdomamm. UHPeKLMOHHbIe 3n130abl B MOCTTPaHCNIaHTALMOHHOM nepuoge 3abukcn-
poBaHbl Y 11,1% NaureHTOB C UCXOAHOW FMnoraMmarniobynuHemmen nocne 3aMmecTuTesb-
HOW Tepanuu NpenapaTamy YenoBeyeckoro MMMyHorno6ynmHa npotus 33,3% nauneHToB
B rpynne C MCXOAHbIM HOpManbHbIM YpoBHeM |gG nepep ayTo-TICK.

3aknioueHune. Y nayneHToB C pa3nnuHbimm Bugamun numoom nepep ayto-TICK ueneco-
06pa3Hbl MOHUTOPUHT YPOBHA IgG 1 Npu Heo6x0ANMOCTY 3aMecTUTeNbHaA Tepanua npe-
napatamu YesloBeYeCKOro MMMyHornobynmHa.

KnioueBble cnoBa: ayto-TICK, HXJ1, runorammarno6ynuHemms
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Abstract

Introduction.Hypogammaglobulinemia,amanifestation of secondaryimmunodeficiency
syndrome in adult patients with various types of lymphoma prior to auto-HSCT, can be
corrected with human immunoglobulin replacement therapy.

Purpose. To determine the incidence of hypogammaglobulinemia in adult patients with
various forms of NHL and Hodgkin’s lymphoma during preparation for auto-HSCT and
to evaluate the effects of immunoglobulin replacement therapy on the incidence of
infections in the post-transplant period.
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Materials and methods. The analysis included data on serum IgG concentrations in 83
adult patients with various types of NHL and HL before auto-HSCT, the incidence and
risk factors for hypogammaglobulinemia, and the effect of replacement therapy with
human immunoglobulin preparations on the incidence of infectious complications in
the post-transplant period. When demonstrating differences in the compared groups,
the Fisher exact test (for fewer than 5 observations), the chi-square test (for more than
5 observations), and determination of the odds ratio (OR) were used. The Spearman
correlation method was used to determine the strength and direction of the relationship
between the parameters.

Results. In the study group of patients with various types of lymphoma,
hypogammaglobulinemia was detected in 21 (25.3%) patients before auto-HSCT.
Hypogammaglobulinemia was significantly more common in patients with NHL compared
to those with HL (Fisher’s exact test 0.04). Male gender, age over 50 years, bone marrow
involvement, and lack of a complete response to previous therapy were not statistically
significant risk factors for hypogammaglobulinemia in patients with NHL before auto-
HSCT. However, previous therapy with 7 or more courses of rituximab demonstrated
statistical significance as a risk factor for the development of hypogammaglobulinemia in
patients with NHL (chi-square test 5.74, p=0.017). With an increasing number of courses of
previous therapy with rituximab, the IgG concentration decreases (a significant moderate
negative association was revealed, Spearman correlation method, cor — 0.38; p=0.0099).
An algorithm was developed for deciding on the need for secondary immunodeficiency
syndrome prophylaxis in patients with lymphomas. Post-transplant infectious episodes
were recorded in 11.1% of patients with baseline hypogammaglobulinemia after
replacement therapy with human immunoglobulin preparations, compared to 33.3% of
patients in the group with baseline normal IgG levels before auto-HSCT.

Conclusion. In patients with various types of lymphoma, monitoring IgG levels and, if
necessary, replacement therapy with human immunoglobulin preparations is advisable
before auto-HSCT.

Keywords: auto-HSCT, NHL, hypogammaglobulinemia

W BBEJEHWE

3HaunTeNbHOE KONNYECTBO CllyyaeB BTOPMYHbIX MMMyHoaedbuunTos (BU]) Bbiasna-
eTcA y NaumMeHTOB C OHKOremaTtonormyeckumu 3aboneBaHmAMM. Ycnexm B neyeHUn Ta-
KUX NauueHToB OOYCNIOBNEHbI COBEPLUEHCTBOBAHMEM MPOTUBOOMYXOSIEBON Tepanun u
MO3BONAIOT YBENINUUTL NPOAOSIKUTENIBHOCTb WX MU3HU, OLHAKO WMPOKOE NpUMeHeHne
TapreTHbIX areHTOB NPUBOAUT K UCTOLLEHMIO B-KNETOUHOro IMMYHHOTO 3BEHa, YTO COMpo-
BOXK[AeTCA POCTOM KONmyecTsa naumeHToB ¢ BUJ 1 yBennueHnem pucka y HUX MHGeKLu-
OHHbIX OCNTOXHEeHU [1]. Y naumMeHToB C PasNNYHbIMK BUAAMM HEXOOXKKUHCKUX MUMPOM
(HXM) yacto pa3BuBaeTca runorammarnobynuHemus, cBsasaHHaa ¢ nedeHuem anti-CD20
MOHOKJIOHaJIbHbIMW aHTUTeNaMu (HanpuMep, PUTYKCMMAboM), UTO MOXET ABAATLCA Npu-
UMHOW BO3HMKHOBEHMA MHOEKLMOHHbIX 3Nn30408 [2]. B cBsA3n ¢ 3Tum LenecoobpasHbl
MOHUTOPVIHT YPOBHSA IgG y NaLreHToB, NoNyYatoLmx puTyKCMmMab, u npu HeobxoanmocTu
3amecTuTenbHasa Tepanua npenapatamu uMMyHornobynuHa [3]. OcobeHHO 3To akTyanb-
HO Mepep NpoBefeHMEM onepauny ayToTpaHCNNaHTaLumn reMomno3TMYecknx CTBONOBbIX
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Knetok (ayTo-TICK), Tak Kak pUCK pa3BuUTUA rMnoraMmarniodynuHeMmum n MHGeKLMOHHbIX
OC/IOXKHEHWI B MOCTTPAHCMAaHTALMOHHOM Neproae 0CO6EHHO BbICOK.

lMnorammarnobynmHemus, Habnogaemas y naumeHTos ¢ numdomon XogxknHa (J1X),
BCTpeyaeTca ropasgo pexe, yem npu HXJ1, n npn BbiABAeHUN y naymeHTa ¢ JIX moxeT
6bITb MPM3HAKOM HaNMUUA NePBUYHOro MMyHoaedbuunTa. OfgHako B MUPOBOI NnTeparty-
pe HeT JaHHbIX O YacToTe BCTPEeYaeMoCTU rmnorammarnobynMHeMmm y naLumeHToB C IMM-
dbomo XogKKMHa.

Takum o6pa3om, cBoeBpemeHHas agnarHoctnka BU y naumeHTOB ¢ pa3nnyHbiMK BU-
famu TuMeoM HeobxoanMa AA CHUMKEHNA YacTOTbl MHOEKUMOHHBIX OCIOXKHEHUI 1 AB-
nAeTcA HeOOXOANUMbBIM MEPOMPUATMEM C TOUKU 3PEHNA BEAEHUSA OHKOreMaToNIOrMyecKmx
NaLmeHTOB, YNyYLLEHMWA NX BbPKMBAEMOCTU U KaueCTBa »KU3HMW.

B LIEJTb NCCJIEOOBAHUA

Onpefenutb YacToTy BCTPEYaeMOCTU M’MNoramMmMariobynvMHeMunm y B3poCsbixX NaLmeH-
TOB C pa3nnyHbiMu Bugamm dopm HXJ1 n J1X Ha sTane nogrotosku K ayto-TICK 1 oueHuTb
pe3ynbraTbl 3amMeCcTUTENbHON Tepanuy NpenapaTaMmm MMMyHOrnobynmnHa Ha 4acToTy pas-
BUTUA UHEKLMIA B NOCTTPAHCMNIaHTaLNOHHOM nepuroge.

B MATEPWAJIbl U METObI

B npocnekTMBHOE KOFrOpTHOE NCCnefoBaHne Oblo BKNOUEHO 83 B3pOC/IbIX NaLMeHTa
¢ pasnunuHbimu Bugamn HXJ1 n JIX, Haxogmewmnxca Ha neyernn B Y «MHIML XTul» B ne-
puog c aBrycta 2024 r. no gekabpb 2025 r. MNauneHTam BbINOMHANOCb KONNYECTBEHHOE
onpepenieHne ypoBHA MMMyHornobynuHa G nepep mobunmsaument reMonos3TUYecKmx
CTBONOBbIX KeTok. [MnorammarnobynuHemus onpefenanacb Kak AepuumnT YpoBHA Cbl-
BOpPOTOYHOro IgG MeHee 6 r/n. CTaTucTnyeckas obpaboTka NpoBoanIacb B NporpaMmmax
Excel n Statistica 10.0. [Mpu cTtatucTMueckor 06paboTKe JaHHbIX MPUMEHANNCH Crefyto-
Lwme MeToAbl: HenpepbiBHble N KaTeropuasbHble NepeMeHHble NpeacTaBneHbl Kak Me-
AnaHa (MHTePKBAaPTUNbHBIN UHTEPBaN) U abc. (%) COOTBETCTBEHHO; ANA KaTeropmanbHbIX
nepemeHHbIX NPV JOKa3aTenbCTBe PasNnuui B CPaBHMBAEMbIX rpynnax — TOUYHbIN Kpu-
Tepunn Ouwepa (gna uncna HabnoaeHUn MeHblue 5), KpuTtepuid Xu-KBagpat (Ana ymcna
HabnoaeHnin 6onee 5), onpeneneHune oTHoweHuA WwaHcos (OLL). Ins onpegeneHna cunbl
W HanpaBneHunA CBA3M MeXay NpusHakamm — metod Koppenaumm CnmpmeHa.

B PE3YJNbTAThHI

XapakTepucTuky rpynnbl HabnwogeHua: myxumH 50 (60,2%), »eHwwmH 33 (39,8%).
MepawaHa Bo3pacTa 47 (35-58) neT. MNaymeHTbl 661K pacnpegeneHbl MO HO300MMAM cle-
aytowmm obpazom: JIX - 30 (36,1%), HXJ1 - 53 (63,9%), 13 H1x B-KpynHokneTouHasa numdo-
Ma — 25 (47,2%), maHTuiiHOKNeTouHan — 16 (30,2%), ponnukynapHasa — 7 (13,2%), numdpoma
MapruHanbHol 30Hbl — 4 (7,5%), apyrue sugbl — 1 (1,9%). B kauectBe cneymduueckon Te-
panuu nsa nevyeHns OCHOBHOTO 3aboneBaHuA naumeHTbl ¢ JIX nonyyanu Kypcbl XMMUO-
Tepanun (XT) ¢ NpUMeHEHNEM Pa3fInYHbIX KOMOUHaUuI uutoctaTnkos (ABVD, BEACOPP,
Bv-ICE, Bv-DHAP) B KonnuecTse oT 4 fo 8. [1na oCcTuKeHNA oTBeTa Nepes nnaHmpyemom
ayTo-TICK y naumeHntoB ¢ HXJ1 npumeHanucb pasnuuHble cxembl XT (R-CHOP, R-DHAP,
R-DA-EPOCH, R-ICE, R-B) B konnuecTtse oT 2 0 13 KypCOB € UCNOSIb30BaHMEM PUTYKCUMa-
6a. Ha momeHT namepeHusa yposHs IgG 30 (36,1%) NaurieHTOB UMeNV NOMHY PEMUCCULO.
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YpoBeHb IgG y nauneHToB AaHHONM rpynnbl Bapbuposan ot 1,31 r/n (MMHMManbHoe
3HaueHune) no 21,66 r/n (makcmmanbHoe 3HauyeHune), megnaHa 8,41 (5,94-10) r/n. B nccne-
JyeMon rpynne y naumneHToB C pa3nnyHbiMy Bugamu numdom nepep ayto-TICK runoram-
marnobynmHemus 6bina onpegeneHay 21 (25,3%) naumeHTa.

B rpynne nayuweHToB ¢ HXJ1 ypoBeHb IgG coctasun ot 2,38 r/n (MMHMUManbHoe 3Haue-
Hue) 0o 21,66 (MakcumasnbHoe 3HayeHune), meguaHa 7,92 (5,42-8,75) r/n, B rpynne naumex-
ToB C J1IX — 0T 1,31 (MMHUManNbHoe 3HaueHune) ao 16,99 (MakcMmManbHoOe 3HaYeHne), meguma-
Ha 9,97 (7,12-11,6) r/n. 13 30 nauneHToB C JIX runorammarnobynmHemus 3adpukcnpoBaHa
y 2 (6,7%) naumeHTOB, a U3 53 nayuneHTos ¢ HXJ1 runorammarnobynuHemms passunacb y 14
(26,4%). Y naunenToB ¢ HXJ1 gocTtoBepHO yalle BbIABAAETCA runorammarnobynnHemms B
CpaBHeHWM ¢ rpynnoi naumeHTos ¢ JIX (TouHbin kputepuin OGuwepa 0,04) (puc. 1).

My»kckon non, Bo3pacT ctapuie 50 neT, nopaxeHne KOCTHOro Mo3ra, OTCyTCTBME MOos-
HOro OTBeTa Ha NPOBOAMMYIO paHee Tepanuio He MOoKa3ann CTaTUCTUYECKOW 3HaUYMMOCTH
Kak dakTopbl pucka runorammarnobynvHemmun y naumeHtoB ¢ HXJ1 nepen ayto-TICK.
OpHako npepLecTByloLas Tepanna C NCNOSIb30BaHMEM PUTYKCMMaba B KonnyecTse 7 1
6onee KypcoB NPOAEeMOHCTPMPOBana CTaTUCTUYECKY 3HAaUMMOCTb Kak GakTop pucka
pa3BuTMA runoramMmmarnobynvHemmun y naumento ¢ HXJ1 (kputepuin xu-kBagpat 5,74,
p=0,017) (tabn. 1).

[eNe o]

12

YposeHb IgG, r/n

0 MepunaHa

[]25-75%

0 T Pasmax 6e3 BbI6p.
X HXN O BbIBpoch

Puc. 1. YposeHb IgG y B3poc/bix nauueHToB ¢ pasnnyHbimu supgamu HXJ1 n JIX nepep ayto-TICK
Fig. 1. 1gG level in adult patients with various types of NHL and LC before auto-HSCT
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Ta6nuua 1

(dakTopbl pycka pasBMTUA rMNOraMmMarno6ynmHeMum y nayeHToB ¢ pasauyHbimu Bugamu HXJ1
nepep ayto-TICK

Table 1

Risk factors for hypogammaglobulinemia in patients with various types of NHL before auto-HSCT

XapaKtepucrtukmn Bcero | Crunorammarno6ynuHemu-  bes runorammarnobynuHe- p
en, N mum, N
BospacT:
— 50 netn6onee 36 10 26 0,33**
— MeHee 50 net 17 7 10
Mon:
—  My»KCKOMN 32 8 24 0,17**
—  KEeHCKMIn 21 9 12
MopaxeHne KOCTHOro
Mo3ra:
- fJa 18 4 14 0,36*
- HeT 35 13 22
MonHaa pemuccna:
- pa 29 9 20
—  HeT 24 8 16 0,86**

Konnuectso npega-
LLIECTBYIOLMX KypCOB
cR:

— 7 wnbonee 19 10 9 0,017%**
— MeHee7 34 7 27

MNpumMeyaHua: * TouHbIn KpuTepun Ouiiepa; ** KpUTEPUN XU-KBaAPaT.

8
°

19G, r/n
oo

2 4 6 8 10 12 14
Kon-Bo KypcoB Tepanuum ¢ putykcumabom
Puc. 2. YpoBeHb IgG y B3poc/bIX NaLmeHToB ¢ pasnnyibimu sugamu HXJ1 B 3aBuCcMMoOCTM OT KOnNmyecTBa
npoBefieHHbIX KypcoB Tepanum ¢ anti-CD20 (putykcumab)

Fig. 2. 1gG levels in adult patients with various types of NHL, depending on the number of courses
of therapy with anti-CD20 (rituximab)
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JTa 3HauYMMOCTb NoATBEPXKAAETCA NpW onpeaeneHnn ypoBHaA IgG ¢ pa3nuuHbiMmn BU-
famu HXJ1 B 3aBUCMMOCTM OT KoNMyecTBa NpoBefeHHbIX KypcoB Tepanuu ¢ anti-CD20 (pu-
TyKCUMa0): Npu yBeNryYeHUN KoNmnyecTBa KypcoB nNpeaLecTBytoLel Tepanmm C pUTyKcu-
MaboMm KoHueHTpauma IgG cHuKaeTca (BbifBIeHa 3HaUMMasa yMepeHHas oTpuuatenbHas
CBA3b, MeTog, Koppenaunn CnnpmeHa, cor — 0,38; p=0,0099) (puc. 2).

C uenbio NPUHATUA PeLLEHNs O HeOOXOAUMOCTM Tepanun npenapaTamm YyenoBeye-
CKOro UMMYHOTI06YNMHa y NaLMeHTOB C pa3nnyHbiMU BUaamu numdom nepep ayto-TICK
Hamu 6bI1 pa3paboTaH anropUTM NPUHATUA PELEHUA O HEOBXOANMOCTU NPOPUIAKTUKN
CUHAPOMa BTOPUYHOro MMMyHoaedbuunTa y AaHHOW KaTteropuu naumeHTtos (puc. 3). Co-
rnacHo anropuTMy BCem NaureHTam npy HeobxogmmocTu Hbina npoBefeHa 3aMecTUTeNb-
HasA Tepanua npenapaTamy YenoBeyeckoro UMMyHornobynuHa nepeg ayto-TICK.

B rpynne naumeHtoB ¢ HXJ1 ayTo-TICK 6bina BbinonHeHa y 30 (56,6%) nauneHToB,
a umeHHo: y 9 (30%) nauueHToB ¢ runorammarnobynvHemuein n 21 (70%) naymeHTa ¢ Hop-
MasibHbIM YpoBHeM IgG. BepoAaTHO, runoraMmmarnobynmHeMmusa MOXeT CITYXKWUTb JONOHU-
TesflbHbIM GpaKTOPOM HeGNAronpPUATHOro NPOrHo3a.

AHaMHe3:
—  Hannume HXJTwnn NX
— Tepanua aHTU-CD20 MOHOKIOHaNbHbIMY aHTUTEeNaMK

.

JlabopaTopHas AnarHoCTrKa:
— ypoBeHb |gG B CbIBOPOTKe KpPOBU

v ' v

MeHee 4 r/n 4-6r1/n bonee 6 r/n
Heobxognmo
JIN BbIMNOJIHEHNE
ayTo/anno-TICK
Ha Het
' !
Hannumne Taxenbix
peunanBmpylowmnx MHGeKLniA
Oa Het
\/ \ i l
3amecTuTenbHan Tepanusa npenapatamu HabniogeHune
YenI0BEYECKOrO UMMYHOTNO0YIHA 1 MOHUTOPUHT

Puc. 3. Airoputm meauLMHCKON NPoduNakTMKN CMHAPOMa BTOPUYHOro MmyHoaepuLuTa

y nayneHToB c nnmdpomamu

Fig. 3. Algorithm of medical prevention of secondary immunodeficiency syndrome in patients
with lymphomas
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B pe3synbrate MHOEKUMOHHbIE 3NM30A4bl B MOCTTPAHCMNIAHTaLMOHHOM Meproe 3a-
dukcnpoBaHbl y 1 (11,1%) naumeHTa C UCXOQHON runoraMmmarnobynmHemuen nocse 3a-
MECTUTENIbHOW Tepanun npenapaTaMmn YesioBeYeCKoro MMmyHornobynviHa n'y 7 (33,3%)
nauveHTOB B rpymnmne C UCXOAHbIM HOpManbHbIM YpoBHeM IgG nepep ayTto-TICK. 310 Mo-
XKeT CBUAETENIbCTBOBATb 00 MMMYHHOM Mapes3e Y HeobXoAMMOCTM pa3paboTKy HOBbIX
NoAXOA0B KOPPEKLMN BTOPUUYHOTO MMMyHoZebMLMTa Y MaLUeHTOB C numbomamm nepes
ayTo-TICK.

B OBCYXJEHWUE

MNpumeHeHne MOHOKNOHasbHbIX aHTUTeN aHTM-CD20 ynyuywnno pesynstaTbl neveHun
Mpw 3/10KaYeCTBEHHBIX HOBOOOPA30BaHUsIX U3 B-KNETOK, 0jHaKO 3TO CBA3aHO C MOBbILIEH-
HbIM PUCKOM rMrnoraMmMarnobynuHemmm. Tepanvsa puTyKCMMabom nNpuBOAUT K MOSHOMY
ncToweHno B-KneTok B TeyeHme 72 4acoB, COCTOAHUIO HU3KOTO MK Heonpeaennmoro
YPOBHA B-KNeToK B TeueHme 2-6 mecALeB 1 BO3BPaLLEHNIO K YPOBHIO B-KneTok ao neve-
HUA B TeyeHre 12 MecsLEeB NleYeHust TONbKO puTykcumabom. Mpeanonaraemas npopgosn-
XKUTENbHOCTb UCTOLLEHNA B-KNeToK y NnauneHToB, Noyyawmux XMMmmnoTepanumio B 40OMosn-
HeHue K putykcumaby, coctaBnseT ot 18 fo 24 mecaues [4].

B koropTHOe uccnefosaHue S. Barmettler c coaBTopamu BKOUEHbI faHHblE MeAULNH-
CKMX KapT 8633 B3pOC/blX NALUEHTOB C Pa3MYHbIMKM OHKOreMaTonormyeckumMn u ayTo-
VUMMYHHbIMU 3ab60n1eBaHAMY, NONTyUYaBLUUX PUTYKCMA6 B nepurog ¢ 1 aHBapa 1997 roga
no 31 pexkabpa 2017 rofa B KPynHOM cneumann3mpoBaHHOM MeAULIMHCKOM LIeHTpe ¢
Lenbio onpefeneHnsa KonnmyecTsa naLyMeHToB, Y KOTOPbIX Gbifi NpOTecTMpoBaHbl YpOB-
HU VIMMYHOTI00YIHOB U MMeNa MeCTO FMnoraMmmariobynnmHemms 3a 12 mecsiues [o u
18 mecsLeB nocne BBefeHUA pUTyKcrMaba. [unorammarnobynvHemMus onpegensanachb
KaK ypOBeHb CbIBOPOTOUHOrO IgG Huxe 600 Mr/gn n JoNonHUTENbHO NoAgpasgenanach Ha
nerkyto (400-599 mr/gn), ymepeHrHyto (200-399 mr/an) n taxenyto (0-199 mr/an). Cpegun
MaumeHTOoB, MOMYYaBLWNX PUTYKCUMab, y 85,4% naLueHTOB ypOBEHb UMMYHOTIO0YIMHOB
He NpoBepAscA B TeueHre 12 MecaLeB 0 Havarna Tepanum putykcumabom. M3 Tex, y koro
YPOBeHb NMMYHOrNo6YNMHOB Obi1 onpepeneH, y 47,8% nauneHTos Obina rmnorammarsio-
O6ynuHemunA OT Nerkom Jo TAXKeno cteneHn. JononHUTENbHO OLEeHKBaNM rmnorammarsno-
OyNMHeMUIO NOC/Ie HAaYasla Tepanun pUTyKCMMabom, pa3fgenus NauueHToB Nno ypoBHIo IgG
[0 Hayana Tepanuu. Y 60nbluMHCTBA NaumneHToB (87,5%) ypoBeHb IgG He usmepsanca B
TeueHue 18 mecALeB Nocne Havana Tepanum putykcumabom. Cpesin Tex, y KOro ypoBeHb
IgG onpepenanca Kak o, Tak 1 Nocse NpUMeHeHUs puTyKcumaba, runorammarnobynmHe-
MUS yCyrybnsnacb nocsie npumeHeHust putykcrmMaba. Y 19,3% naymeHToB C HOpMasibHbIM
ypoBHemM IgG B npepenax pedbepeHCHOro Anana3oHa 10 Havyana Tepanum putykcMumabom
pasBunacb runoraMmarniobyniMHeMus OT JIEFKOW O TAXKENOW CTeneHn nocse Tepanmm ¢
putykcumabom, y 23,1% naumeHToB C Nierkow runorammarnobynnHemuein o BeefeHnn
puTykcMmaba pasBuiacb rmrnoraMMariiodyivHeMusi OT YMEPEHHOW [0 TAXKENION CTENeHU
nocne BBeaeHNa putykcmmaba, 1y 21,5% naumeHToB C yMepeHHON rurnorammarnoby-
NUHeMUWeNn [0 NPUMEHEHUs PUTYKCcMMaba nocne NprYMeHeHnA puTykcmmaba passunach
TAXKEenasA rmnorammarnobynmHemus. B obwen cnoxxHoctn y 28,2% naymeHTOB pa3BUInCh
TKenble UHdeKuMn, notTpeboBaBLIie TOCNWUTaNn3auMM B TeyeHne 18 mecsiueB nocne
Hauyana NpUMeHeHUsi PUTYKCMaba, npryem HGOMbIUMHCTBO 13 HUX BO3HUKIIN B TEUEHUE
nepBbIX 6 MecALEeB NCNONb30BaHUA PUTYKCcUMaba. Tonbko 4,5% naurneHToB Noayunnu 3a-
MECTUTENIbHYIO Tepanuio MMMyHornobynnHamm nocne putykcumaba, uto 66110 CBA3aHO
CO CHVXKEHMEM pUcKa cepbe3HbIX MHGEKLIMOHHbBIX OCNTOXKHEHUN [5].
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B Hambonbluel cteneHn oTMeyeHo BnnaHMe anti-CD20 MOHOKIOHaNbHbIX aHTUTEN Ha
KOJINYEeCTBO CbIBOPOTOUHBIX UMMYHOTIO0YNTMHOB 1 Ha CNOCOOGHOCTb Bbi3blBaTb CIMNTOMA-
TUYECKYIO TMNOraMmMarnobynMHeMMIO Y NaLUEHTOB C pa3nunyHbiMu Bugamu HXJ1.

B petpocnektuBHom nccnegoBaHum Carla Casulo ¢ coaBT. oLeHMBanach CBsA3b MEXAY
NCMONIb30BAaHUEM PUTYKCMMaba 1 pa3BUTEM runorammarnobynnHemmu. U3 211 nayuen-
TOB C B-KnetouHol numdpomorn, nonyyasLumx nedeHne putykcumabom, y 179 (85%) nauymen-
TOB YPOBEHb CbIBOPOTOYHOrO IgG Obin HOpManbHbIM, a 'y 32 (15%) oH 6bin HU3KKIA JO BBe-
[eHus putykcrmMaba. Mocne npumeHeHNA puTykcumaba runorammarnobynvHemus 6bina
BblABNeHa y 38,5% naumneHTOB C M3HaYyanbHO HOPMasbHbIM YPOBHEM CbIBOPOTOYHOTO IgG.
Prick ee pa3BumTrA Obin BbiLLE Y NALUEHTOB, MOJTyUYaBLUNX NMOAAEPKUBAIOLLYIO TEPANMIO PU-
TyKcMabom. CumnToMaTyeckas rinorammariiobynmHemns pa3smnach y 6,6% naymMeHToB,
yTo NOTPebHOBaANO BBEAEHUSA NpenapaTa BHYTPMBEHHOIO UMMYHOM00yNnHa. Takxe Obl1o
BbIAB/IEHO, UTO HOJblUee KONMYECTBO BBEAEHU PUTYKCMMaba 3HauUTelbHO Koppenupyet
C pa3BUTEM CMMNTOMATUYECKOW rmnorammarnobynuHemumm (p=0,018). ABTopbl NpuLLAn
K BbIBOZY O TOM, YTO BBEfieHME PUTYKCMaba OblIo CBA3AHO C BbICOKOWM YacTOTOM Fumno-
rammarno6ynmHeMun, 0COGEHHO CMMMNTOMATUYECKOW, CPeAN NMaLMEHTOB, MOJTyYaBLUNX He-
CKOJTbKO KYpCOB PUTYKCMMA0a, a TakKe 0 Lienecoobpa3HoCcTyi 6a30BOro 1 Nepuogmyecko-
ro MOHUTOPWHTIA YPOBHA CbIBOPOTOYHOTO IgG y naumeHToB, MonyyvaloLwmx putykcumao [6].

B uccnepoaHum y 380 nauueHtoB ¢ GonnmKynapHon numdomort asTopamu 66110
onpegeneHo BauaHWe aHTU-CD20 MOHOK/OHaNbHbIX aHTUTEN Ha YPOBEHb CbIBOPOTOY-
HbIX UMMYHOF00OYNMHOB. PacnpocTpaHeHHOCTb FMNoraMmariiodynmHeMUN 3HaYUTENbHO
pasnumyanacb B 3aBUCMOCTM OT KOJIMYECTBA KYPCOB Tepanuu ¢ putykcumabom (p<0,001).
OpHoKpaTHbI Kypc aHTM-CD20 6bin cBsizaH ¢ poctom IgG (+10,3 mr/gn/rog), Torga Kak
pob6aBneHve nogaepxusatoowen tepanun (—7,4 Mr/gn/rof) NanM MHOTOKPATHbLIX KYpCOB
nevenus (10,3 mr/an/rop) 66110 cBA3aHO co cHMxeHneM IgG. Cpefm nauueHToB, Nosny-
yaBwwmx aHTN-CD20, y 45,2% pa3sunack IgG-runorammarnobynuHemus, a y 10,3% — cum-
nTomMaTuyeckas runorammarniodbynuHemus. ABTopamm Takke Obl1 pekomeHaoBaH 6a3o-
BbI U NEPUOANYECKNI MOHUTOPUHT CbIBOPOTOYHOrO IgG y nauuneHToB ¢ GONNMKYnApHOn
NMMPOMON, BKIIIOUAs TeX, KTO HAXOAWUTCA NoJ aKTMBHbIM HabstogeHviem [7].

AHanun3 faHHbIX NUTepaTypbl MOKa3biBaeT, UTO PUCK Pa3BUTKA rMnorammarnobynmHe-
MUK YBENMYMBAETCA NPY MOBTOPHbBIX Kypcax Tepanum puTykcumMabom, npeaLecTsyoLLen
UMMYHOCYNPECCUBHOW Tepanun, UCXOOQHO CHUXKEHHOM cofepKaHun WMMYHOrnobynu-
HoB [8]. Mo3ToMy y NauMeHTOB, NOMYyYaOLWUX NTIeYeHNE PUTYKCUMAOOM, MOHUTOPUHT TU-
MoramMMarnofynMHeMUn N UHPEKLUA MOXKET NMOMOYb BbISIBUTb MOATPYNMY MALMEHTOB C
BbICOKUM PUCKOM Pa3BUTUSA NoCiegyowmnx MHGeKUni 1 HebnaronpuAaTHbIX OCSIOXKHEHWIA.
3TUM NauMeHTam MOXET OblTb HEOOXOANMO MPOBOAUTL BaKLUHaLUMIO, aHTUGaKTepranb-
Hyl0 NPOGUNAKTUKY U 3aMeCTUTENIbHYIO Tepanuio UMMYHOrNoOynuHamu. na MoHUTO-
pUHra UCMONb3yeTcA CUCTeMaTUyecKasa OLeHKa YPOBHA VMMYHOrNoOyfMHOB B KPOBU
N KonmyecTBa nepudepuyeckrx B-knetok MeTogom npoToUHOW LIUTOMETPUN KaK Ha MC-
XOAHOM YPOBHe, TaK 1 nepuoanyeckn nocne tepannn. Kpome Toro, y naumeHToB C Ann-
TeJIbHOW TMNoramMmmMariofyniMHeMreR 1 YBeSIMUEHNEM YMCNa MHOEKLMIA NOCe NPUMEHe-
HUA pUTYKCMMaba MOXeT BblTb ONpaBAaHO UMMYHOJIOrMYeckoe obcnefoBaHve Ha npea-
MeT BPOXKAEHHbIX HapyLeHNn ummyHuTeTa [9]. MexKayHapoaHble KNMHUYecKune nccnego-
BaHMWA LEMOHCTPUPYIOT NONOXKUTENbHbIN 3GPeKT Npy NCNoNb30BaHUM 3aMeCcTUTENbHON
Tepanuu npenapaTaMmm UMMYHOF00YNMHA Y NaUMEHTOB C OHKOremMaTosIorMyeckMm 3a-
60neBaHNAMY, y KOTOPbIX 3adUKCUPOBAHO CHUKeHME YPOBHSA IgG MeHee 4 r/n, pa3Buinch
TAXeNble peungmBupyowne MHGeKUUM MM oTMeyeHa HegocTaToyHaa 3PpPpeKTUBHOCTb
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npu nevyeHNy aHTMOMOTUKAMM, @ TakKe [OKa3aH HeafeKBaTHbIA cneunduueckmin aHTu-
TesIbHbIV OTBET Ha BaKLMHaLUMIO.

B nccnepoBaHuve Ha 6a3e Hallero LeHTpa 6bUIM BKIIOYEHbI MALUMEHTbl Ha OnpeaeneH-
HOM 3Tane Tepanun (a MMEHHO MOAroToBKa K npoueaype ayto-TICK), nosTomy B CBA3K C
TeM, UTO OCHOBHOW 3Tar JleYeHNs OHW NPOXOAUNN B APYTUX yYpexAeHNAX 3apaBooxpa-
HEHWA OHKOJNIOrMYyeckoro nNpodunsa, mbl He obnagaem AaHHbIMU 06 NCXOQHOM YPOBHE U
OvHamuke IgG y faHHOW KOropTbl NauMeHToB. Takxke Mbl He yunTbiBanu apyrue baktopbl
pucka pa3BuTrA NMHGEKLMOHHbIX 3MM300B B NOCTTPAHCMIaHTaLOHHOM Nepuoje, a pac-
CMaTpUBanU TONbKO BAUAHME rMNoramMmmMariobynmHeMumm.

Tem He MeHee B HalleM NCCIEAOBAHNM B pe3ynibTaTe UCMOJIb30BAaHHOIO HaMK anropuT-
Ma MeAVLMHCKON NpodunakTMKn CUHAPOMA BTOPUYHOTO MMMYyHoZedMLMTa Y NaLUeHTOB C
nuMmpomamm 6bi peannzoBaH Noaxon NpodunakTMyeckoro BBeeHUA NpenapaToB Yeno-
BEYECKOro MMMyHornobynumHa y naumeHtos nepef ayto-TICK, y KOTOpPbIX KOHLEHTpaLuA
IgG 6bina B AnanasoHe oT 4 4o 6 /1, B CBA3U C OXKMAAEMbIM CHUXKeHMeM YpoBHA IgG 1 NoBbI-
LUEHHbIM PUCKOM MHPEKLMOHHBIX 33008 B MOCTTPAHCMIAHTALMOHHOM Neprope, He o-
XKNOAACb CYMMTOMATNYECKOW rMMOoraMmariobyniMHeMnN C PasBUTMEM TAXKESNbIX MHPEKLMIA.

Yo KacaeTca naumeHToB ¢ JIX, TO B MMPOBOI NuTepaType He ObUIO HAZEHO CTaTUu-
CTMYECKMX [aHHbIX MO TEME rMnorammMarniobynMHeMuy y faHHOWM KOropTbl NaLMEHTOB, YTO
MOKHO 06bACHUTL CNabol akTyanlbHOCTbIO JaHHOW NPOo6ieMbl MPY NIeYeHN Y STUX Nauu-
eHTOB. B nccnegyemoin Hamu rpynne oHa Habnoganacb TONbKO y 2 NaLUEHTOB, OOUH U3
KOTOPbIX Nosnyyan putykcnmab B ceAsm ¢ CD20 nonoutesibHbIM BapraHToM Nnmdombl
npu UIMX-uccneposaHnmy, a y BTOPOro naumeHTa, BEpOATHO, UMeNCA NePBUYHbIN UIMMYHO-
AeduumnT, No NoBofy Yero NaLUeHT Hy»KAanca B OO6CIeA0BaHNN.

B 3AKJTIOMEHUE

Mo pe3ynbratam Halero NCciefoBaHMA Y OQHOMO M3 YeTblpex NauneHToB C pasnmny-
HbiMy BUpamu HXJ1 onpepenanace runorammarnobynmHemus nepeg ayto-T1I1CK, kotopasn
CTaTUCTUYECKM 3HAUMMO Yallle onpefensanacbk Npu 7 Kypcax 1 6onee npepawecTsyoLen
Tepanuu anti-CD20 MOHOKIOHaIbHbIMU aHTUTeNaMu. 3aMecTuUTeNIbHadA Tepanua npenapa-
TaMm YesIoBEYECKOro UMMyHOro6ynvHa y nauneHtos ¢ HXJ1 n ncxogHom runorammarsno-
o6ynuHemunen nepeq ayto-TICK no3BonAeT CHU3UTb KONNYECTBO UHPEKLMOHHBIX OCITOX-
HeHWI B NOCTTPaHCNNaHTaLUMOHHOM Nepuroae.
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Abstract

Introduction. Soft tissue sarcomas are a rare and heterogeneous group of mesenchymal
malignancies arising from connective tissues, including fat, muscle, nerves, and vascular
structures. They account for a small proportion of adult malignancies but demonstrate
significant biological diversity and clinical complexity. Advances in molecular biology
have significantly improved the understanding of their pathogenesis, particularly through
the identification of specific genetic alterations such as chromosomal translocations and
gene fusions.

Materials and methods. This work is based on a narrative review of recent literature
focusing on histopathological, molecular, and clinical aspects of soft tissue sarcomas.
Data were obtained from peer-reviewed articles indexed in PubMed and other scientific
databases. Emphasis was placed on studies describing genetic alterations, diagnostic
approaches, and treatment strategies published in recent years.

Results. Soft tissue sarcomas are classified into two main molecular groups: tumors with
specific chromosomal translocations and tumors with complex genomic alterations.
The first group includes entities such as Ewing sarcoma, synovial sarcoma, and myxoid
liposarcoma, characterized by fusion genes like EWSR1-FLI1, SS18-SSX, and FUS-DDIT3.
The second group comprises leiomyosarcoma, undifferentiated pleomorphic sarcoma,
and pleomorphic liposarcoma, which exhibit genomic instability and mutations in tumor
suppressor genes such as TP53 and RB1. Histologically, these tumors range from well-
differentiated lesions resembling normal tissue to poorly differentiated, highly aggressive
neoplasms with marked atypia and necrosis. Tumor grading systems such as FNCLCC are
essential for prognostic evaluation.

The management of soft tissue sarcomas requires a multidisciplinary approach. Surgical
resection with negative margins remains the cornerstone of treatment, while radiotherapy
and chemotherapy are used as adjunctive modalities depending on tumor subtype and
stage. Targeted therapies are increasingly applied in cases with identifiable molecular
alterations, supporting a shift toward personalized medicine. Prognosis is influenced by
tumor size, depth, histological grade, presence of metastasis, and surgical margin status.
Lung metastasis represents the most common and significant adverse prognostic factor.
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Recent advances in molecular diagnostics have improved classification accuracy and
therapeutic decision-making.

Conclusion. Soft tissue sarcomas represent a biologically and genetically diverse group
of tumors requiring integrated diagnostic and therapeutic approaches. Molecular
characterization, combined with histopathological assessment, plays a crucial role in
accurate classification and individualized treatment planning. Despite advances in
management, these tumors remain clinically challenging due to their heterogeneity and
aggressive potential.

Keywords: soft tissue sarcoma, sarcoma, molecular genetics, chromosomal translocation,
gene fusion, histopathology, FNCLCC grading system, immunohistochemistry, targeted
therapy, surgical margins
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Pesiome

BBegeHue. CapKoMbl MATKKX TKAaHEN NpPeAcTaBnsAlT COOOM pefKylo U reTeporeHHyio
rpynny 3/10KauyeCTBEHHbIX Me3eHXMMasbHbIX OMYXO0Jel, BO3HMKAIOLWNX U3 COeAVHUTENb-
HbIX TKaHel, BK/loUas XMPOBYI0, MblILIEUHYIO, HEPBHYIO 1 cocyamncTyto. OHM COCTaBnAT
HeboNbLUYI0 [0S0 3/10KaUYeCTBEHHbIX HOBOOOPA30BaHNI Y B3POC/bIX, OAHAKO XapaKTe-
PY3YI0TCA 3HAUMTESNIbHBIM GMONTOMMYECKUM Pa3HOOBPa3VeM 1 KIIMHNYECKO CIIOKHOCTbIO.
JocTKeHWs MONeKynApPHO 6VONOMN CYLLECTBEHHO PACLUMPUIN MOHVMMaHWe NaToreHe-
3a JaHHbIX onyxonei, ocobeHHO Gnarofaps BbIABNEHUIO CneundUYecknx reHeTUYeCKnX
N3MEHEHUIA, TaKMX KaK XPOMOCOMHbIE TPAHCIIOKALUW U TeHHble CITMAHNA.

Matepuanbl n metoabl. [laHHaA paboTa OCHOBaHa Ha HappaTMBHOM 0630pe CoBpeMeH-
HOW NIMTepaTypbl, NOCBALWEHHON MTMCTONATONIOMMYECKUM, MONEKYNIAPHBIM U KITMHAYECKUM
acrnekTaM CapKoOM MATKUX TKaHel. Mcnonb3oBaHbl AaHHble peLeH3npyeMblX cTaTeid, VH-
JeKkcrpyembix B 6ase PubMed n gpyrvx HaydHbix 6a3ax AaHHbIX. OCHOBHOE BHMMaHUe
yOenanocb MCCNefoBaHUAM, OMUCHIBAIOWMM FeHeTUYeCcKMe U3MeHEHUs, AuarHocTnye-
CKVE NOAXO0Abl M COBPEMEHHbIE CTPATErMU IeYeHMs, ONy6IMKOBaHHbBIM B NOC/IEAHME FOAbl.
Pesynbratbl. CapKoMbl MATKUX TKaHEN MOAPa3AeNsaioTCs Ha ABE OCHOBHble MOJIEKY-
NApHblE TPYNMbl: ONYXONW CO cChneundUYeckumMM XPOMOCOMHBIMI TPaHCIOKaLMAMU
1 OMyXONN CO CJTOXKHbBIMW FEHOMHBIMU U3MeHEHUAMM. K NepBoii rpynne OTHOCATCA Takue
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Ho3onornuveckne ¢Gopmbl, Kak capkoma lOuHra, cHoBManbHaa capkoMa M MUKCOMAHanA
NMNOCApKOMa, XapaKTepusyloLlmeca Hanauumem reHoB CnmaHuA, Takmx Kak EWSR1-FLI1,
SS18-SSX n FUS-DDIT3. Bropas rpynna Bkno4aeT neoMmocapkomy, HeguddepeHumpo-
BaHHYI0 NIEOMOPPHYI0 CapKoMy 1 NneoMopdHY0 TMMOCapKoMy, KOTOpPble XapaKTepu3y-
0TCA FeHOMHO HECTabUIIbHOCTbIO U MY TaLMAMY FeHOB-CYNPecCcopoB OMyXONeBOro pocTa,
Taknx Kak TP53 n RB1. C ructonornyeckomn Toukm 3peHnsa 3T onyxonmn BapbupyioT OT XOpo-
wo anddepeHUMpPoBaHHbIX 06pPa3oBaHMIi, HAMOMMHAKOLWMX HOPManbHble TKaHW, A0 HU3-
KoamddepeHUNPOBaHHbIX BbICOKOArPEeCCMBHbIX HOBOOOGPa30BaHWI C BbIpaXXeHHOW aTu-
nnen n Hekposom. Cuctembl rpagauun onyxonen, Takne Kak FNCLCC, nrpatoT KnioueByto
ponb B MPOrHOCTUYECKOW oLeHKe. JleueHne capkoM MATKMX TKaHel TpebyeT MynbTugmc-
LUMNAMHApPHOro nogxofa. Xvpypruyeckoe yganeHue ¢ oTpuuatesibHbIMK KpasMun pe3ek-
LMK OCTaeTcA OCHOBHbIM METOAOM fleyeHus, Torfa Kak JiyueBas Tepanus 1 XuMmoTtepanua
NPYMEHAOTCA B KaueCTBe JONONHUTENbHbIX METOAOB B 3aBUCMMOCTU OT MOATMUMNA OMyX0/u
1 cTagnm 3aboneBaHuA. TapreTHaa Tepanua BCe valle NCNonb3yeTca NPy HaNMunum NAeH-
TNOULMPOBAHHBIX MONTEKYNAPHBIX M3MEHEHMI, YUTO OTParkaeT Nepexof K NepcoHanm3npo-
BaHHOW MegmuuHe. [IPOrHo3 3aB1CKT OT pa3mepa OnyXonu, rMy6uHbl MHBa3MK, FTMCTONIOMU-
YeCKOWN CTeNeHN 3N10KauYeCTBEHHOCTH, HalMUMA METacTa3oB U COCTOAHNA XUPYPTrMuecKmx
KpaeB pe3ekuunun. MeTacTasbl B ierkue ABnAwTca Hanbonee YacTbiM U HebnaronpuATHLIM
nporHocTuyeckum daktopom. CoBpeMeHHble JOCTMXKEHUA MONEKYNAPHOW ANAarHOCTMKM
MOBbICW/IN TOYHOCTb Knaccudukaumm n 3¢deKTMBHOCTb Bbibopa Tepanuu.

3akntoueHmne. CapkoMbl MATKUX TKaHel NpeacTaBnAaT cobon 6ronornyeckn 1 reHetTmue-
CKM pa3HoobpasHylo rpynny onyxonen, TPebyloLmnx KOMMIEKCHOro AMarHoCTUYeCKoro 1
neyebHoro noaxofa. MonekynapHas xapakTeprcTiKka B COYETaHNM C FTUCTOMATONIOMMUYECKMM
aHanu3oMm MrpaeT KiloYeByHo posib B TOUHON KnaccudmKaLumm 1 MHAMBULYaNN3NPOBaHHOM
Bblbope neueHnA. HecMoTpsA Ha [OCTVMKEHNA COBPEMEHHON MeAULIMHDbI, AaHHble ONyXonu
OCTaloTCA KNVHNYECKN CIIOXKHBIMU U3-3a X FETePOreHHOCTU U arpecCUBHOIO TeUEHUA.
KnioueBble cnoBa: capkoma MArKUX TKaHel, capkoma, MosieKynapHas reHeTrKa, XpoMo-
COMHble TPaHC/IoKaLUWUK, reHHble CANAHNA, rmcTonaTonornsa, cuctema rpagaumm FNCLCC,
UMMYHOTMCTOX1MUSA, TapreTHasA Tepanus, Xnpypruyeckue Kpas

B INTRODUCTION

From a molecular standpoint, soft tissue sarcomas can broadly be divided into two
categories based on their genomic characteristics [1, 2, 4]. This molecular classification
provides an important framework for understanding tumor pathogenesis, biological
behavior, and diagnostic approaches. It also plays a crucial role in guiding modern
personalized therapeutic strategies in sarcoma management.

B MATERIALS AND METHODS

This work is based on a narrative review of recent literature focusing on
histopathological, molecular, and clinical aspects of soft tissue sarcomas. Data were
obtained from peer-reviewed articles indexed in PubMed and other scientific databases.
Emphasis was placed on studies describing genetic alterations, diagnostic approaches,
and treatment strategies published in recent years.
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Sarcomas with Specific Chromosomal Translocations
These tumors are characterized by relatively simple karyotypes and recurrent, tumor-
specific chromosomal translocations that lead to the formation of fusion genes. The
resulting fusion proteins often act as abnormal transcription factors that drive tumor
development and progression [4, 5].
®  Ewing sarcoma is typically associated with the t (11;22) (g24; q12) translocation, which
produces the EWSR1-FLI1 fusion gene.
®  Synovial sarcoma is defined by the t(X;18) (p11; g11) translocation, resulting in the
S$S18-SSX fusion gene [6].
®  Alveolar rhabdomyosarcoma commonly shows either t (2;13) or t (1;13) translocations,
leading to the formation of PAX3-FOXO1 or PAX7-FOXO1 fusion genes.
®  Myxoid liposarcoma is associated with the t (12;16) translocation, which produces the
FUS-DDIT3 fusion gene.
® |iposarcoma.
Associated with t (12;16), generating the FUS-DDIT3 fusion gene.
These sarcomas tend to occur in younger individuals and are often highly sensitive to
specific molecular diagnostic techniques such as FISH and RT-PCR.
Recent studies also show that these fusion proteins not only act as transcription factors
but also remodel chromatin structure and epigenetic regulation, contributing to lineage
reprogramming of mesenchymal cells into malignant phenotypes [7].

Sarcomas with Complex Genomic Alterations

This group is characterized by complex karyotypes, multiple chromosomal gains and
losses, and widespread genomic instability.

Leiomyosarcoma, Undifferentiated pleomorphic sarcoma, and Pleomorphic
liposarcoma are examples of soft tissue sarcomas that typically show complex genetic
alterations rather than single defining translocations.

Common genetic abnormalities in these tumors include mutations in key tumor
suppressor genes such as TP53 and RB1, which contribute to genomic instability,
uncontrolled cell proliferation, and tumor progression [3, 8.

Amplification of oncogenes like MDM2 (notably in well-differentiated and
dedifferentiated liposarcomas).

Unlike translocation-associated sarcomas, these tumors typically occur in older adults
and exhibit more aggressive biological behavior.

Additional Molecular Note

Next-generation sequencing (NGS) studies have further revealed additional recurrent
alterations in genes involved in cell cycle regulation, PI3K/AKT/mTOR signaling pathway,
and DNA damage response mechanisms, highlighting the molecular heterogeneity of this
group [9, 10].

Clinicopathological Features
Soft tissue sarcomas usually present as painless, progressively enlarging masses. Soft

tissue sarcomas most commonly arise in the extremities, particularly in the thigh, although
they can develop in any anatomical location, including the retroperitoneum.
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Clinically, they are typically characterized by a gradual increase in size and often
remain painless in the early stages. Pain usually appears later, mainly due to compression
of adjacent structures.

These tumors also have the potential for local invasion and can spread to distant sites,
with the lungs being the most common location for metastasis.

Early diagnosis significantly improves prognosis, and imaging modalities such as MRI
combined with biopsy remain the gold standard for evaluation. Increasing evidence
supports the integration of molecular profiling into routine diagnostic workup for
personalized therapy selection [11, 12].

Histopathological Characteristics

Histologically, soft tissue sarcomas display a wide spectrum of differentiation.

Well-differentiated tumors resemble normal mesenchymal tissue and generally have a
better prognosis. These tumors often maintain some degree of tissue architecture similar
to their tissue of origin, which reflects a lower level of biological aggressiveness. However,
even well-differentiated lesions may undergo dedifferentiation over time, resulting in
more aggressive behavior.

Poorly differentiated or anaplastic tumors exhibit marked cellular atypia, high mitotic
activity, and areas of necrosis, all of which indicate aggressive biological behavior and
a poorer prognosis. These tumors frequently show loss of normal tissue architecture,
increased nuclear pleomorphism, and abnormal mitotic figures, which are key indicators
of high-grade malignancy.

Major histological subtypes of soft tissue sarcomas include liposarcoma,
rhabdomyosarcoma, angiosarcoma, and fibrosarcoma, each arising from different
types of mesenchymal tissue and showing distinct pathological features. In addition to
these, entities such as malignant peripheral nerve sheath tumors (MPNST) and synovial
sarcoma also represent important diagnostic categories with specific morphological and
immunohistochemical profiles.

Tumor grading is an essential component in evaluating these neoplasms, as it helps
determine their level of aggressiveness and guides clinical management, most commonly
using systems such as the FNCLCC grading system [13].

Histological grading is a critical prognostic factor. The most widely used system is the
FNCLCC grading system, which is widely used to assess the aggressiveness of soft tissue
sarcomas. It evaluates three main parameters: tumor differentiation, mitotic count, and
the extent of tumor necrosis [14, 15].

Based on these criteria, tumors are classified into low, intermediate, or high grade,
which helps predict clinical behavior and guide treatment decisions.

Recent immunohistochemical and molecular pathology studies have significantly
improved the diagnostic accuracy of soft tissue sarcomas. Markers such as Ki-67
(proliferation index), MDM2 (liposarcoma), desmin (muscle differentiation), and CD34
(vascular tumors) are now routinely used to support histological diagnosis and refine
tumor classification [16, 17].

Furthermore, digital pathology and Al-assisted histopathology are emerging tools
that may enhance tumor grading reproducibility and reduce inter-observer variability in
sarcoma diagnosis [18].
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Diagnostic Approaches

Accurate diagnosis of soft tissue sarcomas requires a multidisciplinary approach:

Biopsy (core needle or excisional) is the gold standard [19].

Immunohistochemistry (IHC) helps identify lineage-specific markers [20].

Molecular genetic testing (FISH, PCR, next-generation sequencing) detects

characteristic genetic alterations [21].

Imaging studies such as MRI and CT scans assess tumor extent and metastasis [22].
The management of soft tissue sarcomas depends on several factors, including tumor
type, grade, location, and stage. Surgical resection with negative margins remains the
cornerstone of treatment, as complete removal of the tumor significantly reduces the risk
of local recurrence [23].

Radiotherapy is frequently used as an adjunct to surgery to improve local control,
particularly in high-grade or large tumors where the risk of recurrence is higher [24].

Chemotherapy is effective in certain subtypes, especially in tumors such as Alveolar
rhabdomyosarcoma and Ewing sarcoma, where it plays an important role in both localized
and metastatic disease [25].

Targeted therapy is increasingly being incorporated into treatment strategies,
particularly for tumors with identifiable molecular alterations, offering a more personalized
approach and improved therapeutic outcomes [26].

Several factors influence patient outcomes in soft tissue sarcomas. Larger tumors,
especially those deeper than the fascia, are associated with a poorer prognosis because
they have a higher risk of recurrence and metastasis.

The histological subtype and grade of the tumor also play a crucial role. High-grade
tumors, as determined by systems such as the FNCLCC grading system, tend to behave
more aggressively and are linked to worse survival outcomes; for example, tumors like
Undifferentiated pleomorphic sarcoma often show rapid progression [27].

The presence of metastases, particularly in the lungs, is one of the most important
negative prognostic indicators and significantly reduces overall survival [23, 27].

Surgical margin status is another critical factor, as complete tumor removal with
negative margins lowers the risk of local recurrence, while positive margins are associated
with poorer outcomes [24].

Finally, specific genetic alterations, including characteristic fusion genes seen in
tumors such as Synovial sarcoma, can influence tumor behavior, response to treatment,
and overall prognosis [27, 28].

B CONCLUSION

Soft tissue sarcomas are a biologically diverse group of malignancies that require
integration of genetic and clinicopathological data for optimal management. Advances
in molecular biology have significantly improved diagnostic accuracy and opened new
avenues for targeted therapies. Continued research into the genetic underpinnings
of these tumors is expected to further enhance personalized treatment strategies and
patient outcomes.
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Pesiome

B cTatbe mpepacTaBnieHbl pe3ynbTaTbl UTepaTypHOro ob3opa MCCNeaoBaHWi, KOTopble
XapaKTepu3yloT COBPEMEHHOE COCTOAHME NPO6IEMbl HEOALbIOBAHTHON XUMUOUMMYHO-
Tepanuu B NEYEHUN HEMENKOKIIETOYHOTO paka nerkoro (HMPJT) IB-IIIA ctagun. O6cyxpaa-
eTca 3PPeKTUBHOCTb UCMONb30BaHNA Pa3fINUYHbIX BAPUAHTOB NEKAPCTBEHHONO JleYeHUs
paka nerkoro B HeOa4blOBaHTHOM U afblOBaHTHOM PeXrMe, BKloYasa pesynbraTbl cob-
CTBEHHbIX nccnepaoBaHnii. OTMeUeHo, UTO CTaBLUMI CTaHAAPTHbIM NMOAXOA C NMPOBEeAEHU-
em AMNXT y pagukanbHO oneprypOoBaHHbIX NAaLMEHTOB NPU HaAN4MmM MeTacTa3oB B peru-
OHapHbIX NMMdOoy3nax XapakTepusyeTcs HepocTaTtouHol addekTnBHOCTbIO. Mpobnema
HeoafbloBaHTHOro neuyeHnsa HMPJ1, HecMOTpA Ha 6oJNbLIOE KONUMUYECTBO NPOBEAEHHbIX
nccnefoBaHuiA, faneka oT peLleHuns 1 TpebyeT co3aaHNA HOBbIX MOAXOL0B K ero OCyLlecT-
BJIEHWIO, BKJIIOUas pa3paboTKy BONPOCOB NPOrHO3MpoBaHsA OTBETa Ha HEOAAbIOBAHTHOE

neyeHwue.

KnioueBble cioBa: HEMENKOK/IETOUHbIN PaK Nerkoro, HeoagbOBaHTHAA XUMUOUMMYHO-
TepanuA
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Abstract

This article presents the results of a literature review of studies characterizing the current
state of neoadjuvant chemoimmunotherapy in the treatment of stage IB-IlIA non-small
cell lung cancer (NSCLC). We discussed the effectiveness of various drug treatment
options for lung cancer in the neoadjuvant and adjuvant settings including the results
of our own studies. It is noted that the standard approach of chemotherapy in radically
resected patients with regional lymph node metastases is characterized by insufficient
efficacy. Despite numerous studies, the problem of neoadjuvant treatment of NSCLC
remains far from resolved and requires the development of new approaches, including
the development of methods for predicting response to neoadjuvant treatment.
Keywords: non-small cell lung cancer, neoadjuvant chemoimmunotherapy

m BBE/JEHUE

HemenkoknetouHbii pak nerkoro (HMPJ1) - Hanbonee pacnpoctpaHeHHas pa3HoBUA-
HOCTb paka nerkux (PJ1), coctaBnAtowas okono 85% Bcex cnyvaeB. B HacToAwee BpemA
CTaHAapTOM neveHns paHHen ctagun HMPJT AaBnAeTca pagnkanbHasa xupypruyeckas pe-
3eKuua ¢ nocnegyowen agbloBaHTHON XMmnoTepanuen anda naumeHTos co ctaguen |l m lli
[1-4]. OgHaKo HaKOMMeHHbI K HAaCTOALLEMY BPeMeHM 60JbLION OMbIT NPUMEHeHNA afb-
toBaHTHOW nonmxmmmoTepanmm (ANXT) npy HMPJ1 cBnpeTenbCTByeT O €e HelOCTaTOUHOM
3¢ deKTUBHOCTL.

Crangaptamm NCCN (National Comprehensive Cancer Network) HeoagbloBaHTHasA Xu-
MMUOTEpPANMA pPacCMaTPUBAETCA Kak BO3MOXHbIV BapWaHT fleueHns, 0CO6eHHO B Cllyyvae,
€Cnn Nocsie onepaunn Bce-Takn 6yaeT HasHauYeHo afbloBaHTHOE fieyeHue [3]. HecmoTps
Ha 3T0, 6OJIbLUIMHCTBO Bpayel CKJIOHHbI MiaHUPOBaTb NOCNEONEPALMOHHYI0 XUMMOTepa-
nuio, MOTUBUPYS 3TO HEOOXOANMOCTbBIO CKOpPENLIEero NpoBefeHs pPaguKkanbHOro Xupyp-
rmyeckoro neyenus [1, 5, 6]. B To ke Bpema aHanu3 oThaneHHbIX pe3yNbTaToB CTaHA4apT-
HOro Noaxofa «paavkanbHaa onepauns + AMNXT» cBUAETENbCTBYET O HEAOCTAaTOUYHOW 3¢-
$EKTUBHOCTM AaHHOTO NoAxoAa, 06yCnaBMBaOLLErO HU3KYIO BbIXKMBAEMOCTb MaLMEHTOB
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M3-3a 3HAUNTENIbHON YacTOTbl C/lyyaeB nporpeccMpoBaHna PJ1, HecMOTpA Ha paguKainb-
HbIA XapaKkTep NpoBefeHHOro neyeHma [7-9]. Tak, oTMeueHo, uTo TpagmumoHHaa AlMXT
C UCMONb30BaHKeM NPenapaToB MAaTUHbI yNyyllaeT 5-neTHioo 06LLyo BbIXKNBAaeMOCTb Y
nauuneHToB ¢ | ctagment PJT npymepHo Ha 5% [10]. NocnenHee 06bACHAETCA BbICOKON BUO-
norunyeckon arpeccnBHoctbto HMPJ1 B coueTaHnm € reHeTUYECKOM ero reTeporeHHoCTbIo,
yTto TpebyeT NPUHLMMMANbHO NHOTO NOAX0Aa K IeYeHMIo NaLNeHTOB C pacCMaTprBaeMon
natonoruen [11].

OgHVM 13 nyTen ynydweHuA oTdaneHHbiX pesynbraToB neveHna HMPJT aBnaetca
nposefeHne HeoaabloBaHTHOM Tepanuu. OCHOBHbIMU 3¢deKTaMn AaHHOrO BapuaHTa
NPOTUBOOMYXOJIEBOrO NEYEHUA ABMAIOTCA: YMEHbLUEHME Pa3MepoB ONyXonu u/vwnn pe-
rMOHapPHbIX NMMGOY3NOB U, COOTBETCTBEHHO, YBeNMUeHNe pe3eKTabenbHOCTU; CHUXe-
HMe MNNIaHTaUMOHHOW CNOCOBHOCTY OMyXoNeBbiX KNeTok. Kpome Toro, oLeHKa cteneHu
nocTTepaneBTMYeCcKoro natomopdo3sa kak oTBeTa Ha NPOBefEHHYI0 Tepanuio (Mo JaHHbIM
MOpPPONOrnueckoro nccieoBaHnA) No3eBonsaeT cyantb 06 3pdeKTMBHOCTM BbiOpaHHON
cxeMbl fleyeHunsa n nporHose HMPJ1 B KaxxaoM KOHKpeTHOM cnyyae. B HacToALee BpemA B
nuTepaTtype onucaHbl M MPUMEHAIOTCA Ha NPaKTKe B HE0aAbIOBAaHTHOM peXKnme Noanxm-
muoTtepanus (MXT), xumnonmmyHoTepanua u T. 4.

B AQbIOBAHTHAA NOJIMXUMNOTEPANNA

Ewe B 60-e rogbl XX Beka neyeHmne P/ nogpasymeBasno pagnKkanbHy XUPYprveckyto
onepauuio, a BONPoC O pagnKanbHOCTU U obbemMe onepaTMBHOrO BMellaTeNbCTBa Ha
TOT MOMEHT OCTaBasicA OTKPbITbIM. [Mocneaytowaa xmumuo- nmbo nyyeBasa Tepanus, Kak
npasnno, NPOBOAMIACh B paMKax KOMOUHNPOBAHHOTO, pexe — KOMIMJIEKCHOTO JIeUeHus.
EpnHoro nogxopa K neveHuto He 6bino, BapraHTbl U NOKa3aHUA K Ha3HauyeHMo NPOTNBO-
OnyxoneBblX NpenapaToB onpeaenAnicb MHAMBUAYANbHO N 3aBUCENN OT MHOXeCTBa
baKTopoB, NpaKkTUyeckoe MprYIMEHeHUEe KOTOPbIX HE HOCWUIO CUCTEMHOMO XapakTepa.
Taknm o6pa3om, 60nblIasA YacTb MaLMEHTOB MOCae ONepaTUBHOIO BMeLLATeNbCTBA He
nonyyana neyeHus, HeobxoaMMoro Ana npepynpexaeHna NporpeccnpoBaHunsa onyxorne-
BOro npouecca. MegmnaHa Bb>KMBaeMoOCTH NPy 3TOM coCTaBnAna 2-4 mecaua nNpu meTa-
cTaTnyeckom PJ1.

Yxke K 70-m rogam nogxof 6bia nepecmMoTpeH B MOJSb3y Ha3HaueHWA NauyeHTam npu
MeTacTaTmyeckoM PJT KypcoB xummoTepanuy MeToTpeKkcaToM MM AOKCOpyOouLMHOM B
MOHO- UJIY COUYETaHHOM peXUMe, OfiHaKo 6e3 3HaUMMOoro KnuHnyeckoro adpdekra [12].

CuTyauma KapAauHanbHO M3MeHWnacb nocne paspaboTkym U BHEAPEHMA B KMHWYe-
CKYI0 NPaKTUKY XMMUOMpenapaTtoB HOBOro NOKOJSIEHUA, BKOYaa npenapatbl MaaThHbI,
TaKCcaHoB, BUHOpenbbuHa 1 remumtabrHa B TeyeHne 1980-1990-x rogos. KpynHenwmni
Ha TO Bpemsa MeTaaHanm3 13 52 nccnegosaHuii B 1995 rogy, opraH130oBaHHbIN COBMECT-
How uccnegoatenbckon rpynnoii no HMPJ1 (Non-Small Cell Lung Cancer Collaborative
Group), nokasan cyliecTBeHHoe yBennyeHune obLie ogHONETHEN BblXKMBAeMOCTM MaLu-
eHToB: 15% npoTme 5% [13]. Ko Bcemy npoyemy NnaTMHOBbLIN AynaeT nokasan fyuLlyio
BbI>KVMIBaEMOCTb MaLMEHTOB B CPaBHEHUN C APYTMMU CXeMaMu XMronpenapaTos nnbo B
MoHopexume [14]. 2T pe3ynbTaTbl NOBANANN Ha JaNbHENLINA BEKTOP NPOBOANMbIX UC-
CcnefoBaHN: HAYaNUCb KPYMHble KNUHUYECKNE NCMbITaHUA Pa3fIMUHbIX afbOBaHTHbBIX XV-
MunoTepaneBTMyeckmx cxem [15-19]. B 2000 rogy AoueTakcen nokasasn CBOI HauIyuLLYio
3bdeKTMBHOCTb Kak NpenapaT BTOPOW INHWUK Tepanum Npu NporpeccupoBaHnmn Ha GoHe
npenapaToB NAaTUHbI.
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B 2002 rogy B nccneposaHum ECOG1594 HenocpeACTBEHHO CPaBHUAN 4 pasfiyHbIX
NnaTVHOBBIX AynneTa, B pe3ynbraTe CyLeCTBEHHOW Pa3HULbl MeXay HAMU BblBIEHO He
6b110. locTUrHyTas meamnaHa BblKMBaeMoCTV B 7,9 MmecsALa, NoKasaTteslb KauecTBa »KU3HU
(ECOG 0-1) Habntoganucb Npu Kaxxaon 13 paccMaTpuBaeMblx cxem nedeHua [20]. Takum
ob6pa3om, Tonbko K Hayany 2000-x rofoB yAanocb yCTaHOBUTb MPUEMIEMYIO CXEMY afib-
IOBAaHTHOIO XMMMOTEpPaneBTUYECKOro nevyeHus nepson nuHun HMPJ1. OgHako Bce paBHO
[aHHasA cxeMa He yumuTbiBana BaHbIi 1 GyHOaMeHTaNbHbIA NapaMeTp OMyxonu — ee ru-
CTONOrMYeCKyio NPUpPoAy.

70T noaxopn 6bi1 NepecmoTpeH ¢ nosAsneHrem B 2004 rogy npenapaTa BTOPON nu-
HUW Tepanun — nemeTpekceaa. B xope Il dasbl nccneposarna JMDB 6bino ycTaHOBREHO,
YTO NyULINIA OTBET Habnloaanca y naumeHToB C HEMOCKOKNeTouHbIMu dopmamu PJT [21].
B xope panbHelnwero nposegerua Il ¢as3bl nccnefoBaHUA BbISIBNEH MOSNIOXKUTENbHbIN
3¢¢deKT oT nopaepKnBaoLen Tepanuy NemeTpekceoM Npu HemnockokietoyHom PJl.
MegaunaHa BbKMBaeMOCTW NaLMeHTOB, Npoluedwmnx 4 Kypca nnatnHocogepxaltuen MXT ¢
nocnepyioLler NoagaepK1BalrLLen Tepanven nemerpekcegom, coctasuna 13,4 mecaua,
B TO BpeMmsA KaK y nauueHToB 6e3 nogaepxuBatowlent Tepanum — 10,6 mecaua (OP 0,79,
p=0,012) [22]. 5TO NO3BONMNNO NCCNefoBaTENAM NPUNTN K BbIBOZY O TOM, UTO NOBbILLEHNE
sbdpekTnBHOCTU MXT MOXKeET 6bITb AOCTUTHYTO ee KOMOMHaLMel ¢ npenapaTamm C UHbIM
MeXaHN3MOM AeNCTBUA.

OCHOBHbIM pa3znuuuem Mexagy npegonepauvoHHON 1 NocieonepaLuoHHON XMMNO-
Tepanuen ABNAETCA KOMMAeHC (MPUBEPXKEHHOCTb K NEYEHNIO, T. €. LOOPOBO/IbHAA FOTOB-
HOCTb 1 CMOCOBHOCTb NaLMEHTa CllefoBaTb PeKOMEHAALMAM Bpaya) naLMeHToB. B Tpex-
rpynnoBOM MCCNeOBaHUM HEOaLblOBAHTHON M afbloBaHTHOWM Tepanuu TakCOMOM WK
kap6onnatvHom NATCH 90% nauneHTOB 3aBepLUnv NOMHbIA KYpPC CUCTEMHON Tepanuu
B rpynne npegonepaunoHHON XuMmnoTepanny B CpaBHeHUN € 66% NauneHToB B rpynne
nocneonepawlmoHHol xumuoTepanuu [23]. Hackonbko 3To NOBAWANO Ha OOLLY0 BblKU-
BaeMOCTb MaLMeHTOB, HA OCHOBaHUW aHaNn3a pe3yNbTaToB UCCNefoBaHUA Tex feT 06b-
EKTUBHO CyuTb He MpeAcTaBnAeTcA BO3MOXKHbIM. MOXHO TONbKO MpPeAnoNioXuTb, U4To
peayunpoBaHHbI 06bem NPOTUBOOMYXOSIEBOTO NIEYEHUA HEFAaTUBHO CKa3blBaETCA Ha ero
pe3ynbraTax.

K coxaneHuto, B uccnegoBanusx Il ¢pasbl, npegHasHaueHHbIX ANA peLleHnsa 3TOro Bo-
npoca, He yganocb cobpaTb AOCTaTOYHOE KOMNYECTBO MNaumeHToB. CriefyeT OTMETUTb,
yto nccnepoBanHma CHEST 1 S9900 6binn NpeXxAeBPeMEHHO 3aKpbiTbl O AOCTUMEHMA
KOHeuHbIx Touek. OCHOBHOW NPUYNHOI 3TOro CTana Nybnukauusa pesynbTaTtoB UCCNeao-
BaHui Il pasbl agbloBaHTHON xuMmnoTepanun [24-26]. B ob6beanHeHHOM aHanuse 5 unc-
cnepoBaHuii 1 4584 nauuneHTOB B rpynne OLUeHKM afbloBaHTHOWM Tepanuu LUCIaTUHOM
npwu PJ1 (LACE) 6bin10 ycTaHOBNIEHO ABHOE yBenuueHre obLueli NATUIETHEN BbIXXMBaeMo-
CTW Ha 5,4% Npy agbloBaHTHOWM XUMMOTEPaNuUm No CPaBHEHMIO C TONIbKO XMPYPrMyecknm
BMmewatenbcteom (HR=0,89, p=0,005) [27]. Kak n B nccnegosanun CHEST, yBennueHune
BbIXKMBaEMOCTU 3aBUCENO OT CTaguy 3abonieBaHUA, MpW 3TOM Nydwme pesynbTaTbl Ha-
6noganucb y naumeHTtoB co ctagueint Il u llIA. 310 npuseno K ogobpeHnto areHTCTBOM
FDA (Food and Drug Administration) cxem agbloBaHTHOI Tepanunm Ha OCHOBE LMCnIaTu-
Ha ana ctagun Il v 1l [28]. NMocnepyownii metaaHanms KokpeiHa (Cochrane) c yuactuem
8447 nauneHTOB TakXe OJHO3HaYHO NPOAEMOHCTPUPOBAN ABHOE NPeUMyLLecTBO f06aB-
NEeHVA XMMMoTepanmm nocse onepaumm ¢ ysenmyeHnem obLei NATUNETHEN BbKMBaeMO-
cTn Ha 4% (OP=0,86, p<0,0001) [29]. Yepe3 rog nocne nybnmkaumy pesynbTaToB aHanusa
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LACE Lim n coaBT. npoBenn HenpAMOWN CpaBHUTENbHbIN MeTaaHanu3 32 paH4OMU3NPO-
BaHHbIX KNMHNYeCcKnx nccnegosaHun (PKN), cpaBHMBaOWMX HEOaAbIOBAHTHYIO XMMMNO-
Tepanuio C aAbloBaHTHOWN XMMmMoTepanuen, No pesynbratam KOTOPOro YCTaHOBSIEHO, UTO
OTHOCUTENbHBIN PUCK OOLLEN BbIXMBAEMOCTM MPX MOCAE0oNepPaLNoOHHOM Ha3HauyeHUn
XMUoTepanuu No CpaBHEHMIO € NpegonepauoHHbiM coctasmn 0,99 (95% AN 0,81-1,21;
p=0,91) [30]. Pe3ynbTatbl ObINN aHaNOrMYHbLIMU ANA BbKMBaeMoCTM 6e3 nporpeccupo-
BaHWA, 1 aBTOPbl NPULLAN K BbIBOAY, YTO HET AOKa3aTeNIbCTB Pa3fimuma B BbPKMBAaEMOCTN
MeXAy HeoaabloBaHTHOWN M afbloBaHTHON XumuoTtepanuen. NpeacTaBneHHble Bbille pe-
3ynbTaTbl onpefenvnun JOKTpUHY neyeHma naumeHtos ¢ HMPJ, cornacHo kotopown AMXT
Ha JOCTaTOYHO ANUTENbHbIN Neprog NPOYHO 3aHAIa MeCTO B KayecTBe O4HOro M3 KOMMOo-
HeHTOB pagunKanbHoro neveHnsa HMPJ1 B mupe. Pecny6nvka benapycb He ctana uckntoue-
Huem. CornacHo AenCTBYIOWNM Ha JaHHbIN MOMEHT B Halleln CTPaHe KNMHNYECKUM Npo-
Tokonam [4], naumeHTtam c IB-IIIA (T1-4, NO, N1 c nopakeHuem 2 n meHee rpynn numeo-
y3n0B (cornacHo knaccudurkaumm TNM 8-ro nepecmotpa)) ctaguamm HMPJT agbloBaHTHasA
XMMMOTepanua He NoKasaHa. PeTpocnekTuBHbIN aHanu3 pesynbratoB neveHna HMPJT ¢
npumeHeHnem AMNXT B LiesIOM NPOAEMOHCTPUPOBAN NX CONOCTaBMMOCTb C pe3yibTaTaMu,
paHee ony6i1KoBaHHbIMM B IUTepaType.

Bbin NnpoBeaeH peTpoCNeKTUBHbIN aHaNN3 MeaUUUHCKNX KapT NauneHToB, NepeHec-
wunx xupypruyeckoe neyeHme HMPJT B MMHCKOM ropofCcKOM KNMHNYECKOM OHKONOormye-
cKoMm LeHTpe (MIKOL) 3a nepurog c AaHBapA 2020 no utonb 2022 roga. B nccnegosaHue
6b111 BKNtoUeHbl 107 NaumMeHToB, BbINMCABLUNXCA U3 CTaLMOHapa, Y KOTOPbIX Obll ycTa-
HosneH HMPJ1 IB-IIA cT. (pT1-4, pNO, pN1 c nopaxeHrem 2 1 MeHee rpynn n1umdoy3nos).
[laTa okoHYaHMA HabnogeHuA — HoAbpb 2025 ropa.

CpepHunn Bo3pact coctaBun 64,5+8,5 roga. MeHWUH ObIIO 3aMEeTHO MeHblue —
20 (18,7%), my>xunH — 87 (81,3%). IB ctagua 6bina yctaHosneHa y 40 (37,7%) nauuneHTos,
A -y 15 (14,2%) naumneHToB, |IB — y 36 (34,0%) nauneHToB u IlIA ctagna —y 15 (14,2%)
nauueHToB. [McTonornyeckn rpynna 6oina npeacrasieHa B PaBHbIX MPOMOPLUAX NIOCKO-
KNTETOYHbIM PaKOM 1 ajeHOKapLUUHOMOM — No 49 naumeHToB (46,2%), »kene3ncTo-naocko-
KNeToUYHbIM pakoMm — Y 5 (4,7%) naumeHToB N KpyNHOKNeTOUYHbIM — Yy 3 (2,8%). lNo cTene-
HU auddepeHUnpoBKM Npeobnagann cpepHe- (36,8%) 1 HU3KoaNPDEPEHUMPOBaAHHbIE
(40,6%) kapuMHOMbI.

Jlo63KTOMMA ObINa BbiNoNHeHa 86 (81%) nauveHTam, 6UNOO63KTOMMUA — 4 NaUneHTaMm,
11 (10,4%) naureHTam — MHEBMOHIKTOMMA, U 5 NaumeHTam caenanu cybnobapHble pesek-
LMn nerkoro.

ApQbloBaHTHasA XxMMmoTepanua 6biia HasHaueHa 14 nauneHTam: 8 naumneHTam c llIA cTa-
Anen C NIOCKOKNETOUYHbIM pakoM (n=5) nnn ageHokapunHomon (n=3), 6 nauneHTam npm
Il ctaguu - 2 naumeHTam c llA ctagmnein C KpyMHOKNETOYHbIM PaKOM N afieHOKapLMHOMOW,
4 naymeHTam ¢ lIB ctagmen ¢ KpYMHOKIIETOUHbIM, NIOCKOKIETOUHbIM UKW XeNe3ncTbiM pa-
KoM. Bo Bcex cnyyasx maumeHTbl NoNyunnm npenaparbl NaTUHb B KOMOMHaLUK € 3Tono-
31A0M, NAKNNTAKCENOM NN BUHKPUCTUHOM. 1 nauueHT c A ctagmein npowen xumunony-
yeByto Tepanuio nocne nob6akromuu, 1 naumeHT lIB cT. — agbloBaHTHYIO JlyyeBylo Tepanuio
Tak»e nocne no6skTommnu.

Mpu oueHKe nokasaTesielnt 6eccobbITUNHON BbIXKMBAEMOCTU B KauecTBe COOLITUA Npu-
HUMann ¢aKkT permcTpauumn NporpeccnpoBaHna 3aboneBaHna UM CMepPTU NauueHTa ot
OCHOBHOro 3aboneBaHus. HabniofeHne cunTanocb 3aBeplUeHHbIM B Cllyyae BO3BpaTta
60Ne3HN NN CMEePTW NaUMeHTa A0 AaTbl 3aBepPLUEHNA CpoKa HabnoaeHna. HabnogeHne
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CUMTanoch LieH3ypupyemMbiM B Cllyyae: ecsin K MOMEHTY 3aBeplueHunA HabnogeHra nauu-
€HT OblT KUB 1 OTCYTCTBOBaNY aHHbIe O TOKOPErMoHapHOM peLnavBe, OTAANEHHbIX Me-
TacTasax Unm CMepTU NaLmneHTa OT OCHOBHOMO 3aboneBaHUsA; ey NALMUEHT BblObI N3-MOA,
HabniogeHns, Npu KOTOPOM MONYyYnTb JOCTOBEPHYO MHGOPMaLMIO O fanbHelLen cyab-
6e He NpeAcTaBAAETCA BO3MOXHbIM.

MepavaHa obLel BbIKMBAEMOCTU cocTaBuna 67,9+11,9 mecAua, OfHONETHAS CoCTa-
Buna 88,7%, TpexneTtHas — 63,2%. lNpu cTpaTndrKaLmm NaLunMeHToB No CTagnsam meaua-
Ha BblKMBaemocTy npu IB ctaguu 3a aHanu3vpyemblii nepuo AOCTUrHyTa He 6biia. na
OCTanbHbIX CTagui coctaBuna: 79,2 mecaua npu l1A ctaguu, 67,92 mecAua npwm |IB ctaguw,
30,4 mecaua npwu llIA ctaguw.

MepaunaHa 6eccobbiTninHOM BblXunBaemoctn (MBB) coctaBmna 16,6+2,3 mecaua. MNpu
cTpatudurkaumy naymeHToB no MBB npwu IB ctagmu 3a aHanusmpyemblil nepuos oHa co-
ctaBuna 15,3 mecaua, 21,7 mecaua npwm lIA ctaguu, 25,5 mecaua npwu lIB ctagum, 12,6 me-
cAua npwm A ctagmn.

MporpeccrpoBaHne 6bino ycTaHoBNEHO Y 36 (33,9%) nauneHToB B cpefHEM Yepes
20,6 mecAua. Yawe Bcero, B 33,3%, nMeno MecTo NporpeccupoBaHne C pa3BUTrnem meTa-
CTaTMYEeCKOro Nopax}KeHUA Nerknx, NeBpbl, KOCTEN, BHYTPEHHNX NapeHXMMaTO3HbIX Opra-
HOB MM HepermoHapHbIX TMMOY3/10B.

Takum obpa3om, oTganeHHble pesynbraTtbl npumeHeHna AMNXT npu HMPJ1 B MIKOL
COOTBETCTBYIOT paHee ony6/IMKoBaHHbIM B NIUTepaType AfA aHanormuyHblX CXeM XUMUO-
TepaneBTNYeCKoro feyeHns. lNpeactaBneHHble NoKasaTenm U MmeguaHbl BbPKMBAeMOCTU
B 3aBUCUMOCTM OT CTafuWiA OMYXONeBoro npouecca AeMOHCTPUPYIOT NOTeHUWan ana ganb-
HeliLwero ynyuyleHuna pe3ybTaToB paAnKaibHOMo eYeHns 3a CHeT UCMONb30BaHNA NPUH-
LMNranbHO HOBbIX MOAXOAO0B, O KOTOPbIX peyb NOMAET HUPKE.

B HEOAOBIOBAHTHAA NONMNXNMNOTEPAMNA

Pa3BuTVe HeoaAbIOBAaHTHOW XMMMOTEPANMU MPOUCXOAWUNO MNapannenbHo C pa3BU-
TMEM afbloBaHTHOW XUMMoTepanun npu pesektabenoHom HMPJT ¢ 1990-x no 2009 rop.
B nccnegoBaHuAX TOro BpemeHu 6binn NPoAeMOHCTPUPOBaHbI COMOCTaBUMbIe pe3ynbTa-
Tbl HEOAbIOBAHTHOIO U afbloBaHTHOro BapuaHToB [NXT. OgHako 6narogaps 6onee npo-
CTOMY KOHTPOJII0 MapLUpyTa NaLUeHTOB, a Takxe 6onee paHHeMYy NonyyYeHmo AaHHbIX O
BbIXKMBAaEMOCTU B KIIMHMYECKUX ucnbitaHnax, AMNXT nonyuuna 6onee wrpokoe nprmMmeHe-
HVe B CpaBHEHUM C HeoagbloBaHTHOW nonmxmummnotepanuen (HMXT).

OpHoM 13 NpUYMH NOCTeNneHHO yBenuumBatoweroca nHtepeca K HMNXT HMPJT 6binun
ycneluHble pe3ynbtatbhl npyMeHeHna HMXT y naumMeHTOB Co 310KayeCcTBeHHbIMY HOBOOG-
pa3oBaHUAMU rofioBbl U LWeKn. B nonbiTKe 3KCcTpanonnposaTb AnM3aliH NCCIeoBaHWA Ha
nauvenTos ¢ HMPJ1 [31] no pe3ynbtatam uccnepnosaHus Faber n coasr. [32] yctaHOBREHO,
UTO NPUMEHeHNe NpeaonepaLoHHON XMMOTEePaNK CONPAXKEHO C YNpaBnaemon npu-
€MNeMo TOKCMYHOCTbIO M COMOCTaBUMON NOC/IeonepaLoHHON NeTanbHOCTbIO. TO UC-
cnlefloBaHue fnerno B 0CHOBY MHoxecTBa PKU, HanpaBieHHbIX Ha M3yyeHne pas3finyHbIX
BapriaHTOB HeOabloBaHTHON CCTEMHO Tepanuu, bnarofapa KOTopbiM Gbliia MOATBEPX-
[eHa 6e30MacHOCTb NpefonepaLioHHON CUCTEMHON Tepaniin: XOpoLLas NepeHoCMMOCTb
N HeyacTble No6oYHble peakuuu (Tabn. 1).

B nepsbix PKW, paccmaTpuBaiowmx HeoafgbioBaHTHylo Tepanuio npu HMPJI, Roth
n coaBT. 1 Rosell n coaBT. 06Hapyxunnu, uTo NpegonepaUnoHHasa Tepanua C nocneayto-
WUM XMPYPrUYecKMM BMELLIATENIbCTBOM YBENUUMBaeT MefuaHy obLiel BblXK1BaeMoCTU
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Ta6nuua 1
Pesynbratbl PKU HeoaagbloBaHTHOIN XMMOTepanuu B neyeHun pesekrabenoHoro HMPJI
Table 1
Results of the RCT of neoadjuvant chemotherapy in the treatment of resectable NSCLC
UccnepoBaHne Cragua JleyeHue* Kon-Bo naynentoB RO onepauwmn, % | 5-netHas OB, %
MIP 30 77 17
Rosell et al. [33] A
Xnpyprua 30 20 0
CEP 28 39 36
Roth et al. [34] A
Xvpyprua 32 31 15
. MIP 179 92 41
Depierre et al. [35] | IB-IIIA
Xupyprua 176 86 32
Feli L (NATCH Heo-PacCb | 199 87 47
tal.
[3e6']p etal.{ ) B-A  Xupyprua 210 90 44
PacCb 210 920 46
Pisters et al. IB=IlIA PacCb 169 84 50
(59900) [24] Xupyprua 167 87 41
Scagliotti et al. BollA GP 129 - 67 -3 ropa b6PB
(CHEST) [25] Xupyprus 141 - 60 - 3 ropa bPB

Mpumeyanus: * CEP — uuknopocdamup, stonosna, umcnnatid; MIP — mutomuumH, nbocpamna, uncnnatiu; PacCb - naknutak-
cen, KapbonnatuH; GP - reMUMTabuH, LMCNNaTuH.

Mo CpaBHEHWIO C TONbKO XUPYpPruyeckmm Bmewatenbcteom [33, 34]. Bo ®paHuyun PKU ¢
BKJIlOUYeHUeMm naumeHTos ¢ -1l ctagnen HMPJT nokasano, 4to y naumeHToB, NPoXoAaLLmX
HeoablOBaHTHYIO X1MKOTepanuio, Habnoaanocb CTaTUCTUYECKM 3HAUMMOe YBeNnyeHne
NATUNETHel obLuen BbKMBaeMoCTn (49% npoTtune 34%, p=0,02) npu ctagun 3aboneaHmA
NO n N1 no cpaBHeHMIO C TeMU, KTO He nonyyan npeaonepaumoHHyo XxummnoTepanutio [24].

B uccnepgosaHum Southwest Oncology Group Trial S9900 o6uyas BbikMBaemMoCTb (OT-
HocuTenbHbIM puck (HR) =0,79, p=0,11) 1 BbI>KMBaeMOCTb 6€3 NporpeccupoBaHna obin
BbllLe MMEHHO nocsie npegonepauroHHon xummnotepanun [24, 37]. Konnuectso xunpyp-
rMYeCcKnX OCNTIOXKHEHMI 1 NOCneonepaunoHHas NeTanbHOCTb NOCe HeE0aAbIOBAHTHOW XU-
MUoTepanuu 6blIM CONOCTaBUMbI C pe3ynbTaTaMu NoCse XMPYypruyeckoro nevyeHus: 5%
B rpynne HeoaabloBaHTHOW Tepanuu u 3% B rpynne Tonbko onepaunn. B nccnegosaHmnn
CHEST B KauecTBe MepBUYHON KOHEYHOW TOYKWM MCMOMb30Banachb 3-neTHAA BblXKuBae-
MoCTb 6e3 nporpeccmpoBaHua (BBI), koTopas cocTtaBmna Npu XMpypruyeckom feyeHnm
48% (95% [W: 38,9-56,4) npoTtume 53% (95% [N: 43,6-61,3) npn npegonepaLnoHHON Xn-
MuoTepanuu n nocnegyouwen onepauum (OP=0,7, p=0,003). HanbonbLuee npenmyLLecTBo
B BbXKMBaeMOoCTW Habntoganoch y nauneHtos ¢ HMPJ1 1IB-IIIA ctaguu. Mpu sTom nepuone-
PaLMOHHbIe TOKCUYECKUE OCNTOXKHEHNA XUMMUOTEPANN ObIY NPUUYNHON CTAaTUCTUYECKN
He3HauMMOro NOBbILEHHOrO YPOBHA CMEPTHOCTM B rpynne XMmmoTepanuu.

MNpoaeMoHCTpMpOBaHHOE yBENMYEHME BblXKMBAEMOCTUN NPU HEOAAbIOBAHTHON XMMMO-
Tepanuu B BbilLeyNOMAHYTbIX MCCNIeJOBaHUAX CONOCTaBUMO C pe3ysibTaTaMu, NOAYYeHHbI-
MM NPV NCMONb30BaHUN afbloBaHTHON XumMmoTepanuu [10], 4To NOCNY»KMNo OCHOBaHMEM
OnA NomcKa HOBbIX BapuaHTOB MpefonepauyioOHHOro MPOTUBOOMYXOIEBOrO NleYeHus.
B uactHocTn, nocnepgyiollee pa3BuTNE HEOAAbIOBAHTHOIO NPOTUBOOMYXOIEBOrO NIeYeHus
CBA3aHO C NOABNEHNEM MHTUOUTOPOB UMMYHHbIX KOHTPOJNbHBIX Touek (UKT).
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B HEOAOBIOBAHTHAA UMMYHOTEPANUA NHTMBUTOPAMI
KOHTPOJIbHbIX TOYEK UMMYHHOIO OTBETA

Kak 6b1s10 yNOMAHYTO BblLle, HEOAbIOBaHTHaA TepanuaA HarnpaesieHa Ha yMeHbLUeHne
obbema onyxonu, 3AMMMHaALMNI0O MUKPOMETACTa30B U yNyylleHne UCXOA0B Xupypruye-
cKkoro neveHna. ONMcaHo Kak MUHMMYM fiBa OCHOBHbIX MeXaH13Ma NpOTUBOOMYXONEeBOW
aktusHoctu UKT. Mepsbit — UKT pemopenvpyloT 1 akTUBUPYIOT onyxoneBble crneundu-
yeckne LMTOTOKCUYecKMe T-KNneTku, 3acTaBnsAa ux nponndepmnpoBatb U TPAHCNOPTUPO-
BaTbCA B OYarym MUKpPOMeEeTacTa3npoBaHMA. BTOpoi — pernoHapHbIn NMMQPOKONINEKTOP,
BepoATHee BCero, ABnAeTcA Toukon akTmBHocTn VKT PD-1, roe ycunmnBaeTtca aHTUreHHas
npeseHTauuna 4eHAPUTHbIMU KneTKaMmun T-KneTkam, KOTopble, B CBOKO ouepefib, MUrpUpyHoT
K OMyxonieBbIM oYaram yepes KPOBOTOK. Takum 06pa3om, Npy HeoaabloBaHTHOM Npume-
HEeHWUW, B OT/INYMNE OT afibIOBAHTHOMO peXrMa, UMeHHo 6nokaaa PD-1/PD-L1 cnocobcTsy-
€T CTAaHOBNEHMIO CUCTEMHOIO NPOTMBOOMYXONIEBOr0 MMMYHMTETA.

O Heo6xXoAMMOCTY M PALUMOHANIbBHOCTU UMEHHO HEOAAbIOBAHTHOIO NpumeHeHna KT
CBUAETeNbCTBYET NPeanonoKeHre o TOM, YTO NepBUYHaA UHTAKTHasA OMNyXosb ABMAETCA
WCTOYHUKOM aHTUreHcneumouyeckoro ummyHuteTa T-numébouuntos. B otnmure ot agbto-
BaHTHOro pexuma VKT, Korga nepBryHasn onyxosnb yaanaeTcs, B HEOaAblOBAHTHOM peXu-
Me, Kak oxunpaetca, KT 6yayT felicTBOBaTb B YCNOBUAX OONbLUOW aHTUTEHHOW Harpy3Ku,
c 6onbluel BepoATHOCTbIO CNOCobCTBYA 06pa3oBaHmIo onyxonecnelmbuyeckmx T-KneTok
1 6onee 3¢pdeKTMBHOMY MPOTMBOONYXONEBOMY UMMYHHOMY OTBeTY [7]. Liu 1 coaBT. npo-
LEMOHCTPUPOBANU 3TOT 3GGEKT Ha SKCNEPUMEHTANIbHOM MOAENN TPUXKAbl HEFAaTUBHOIO
paka MonoyHou xene3sbl [38]. Mbiwn, NonyyasBliMe HeOaAblOBAHTHYIO Tepanuio aHTu-
PD-1, BbikmBanu Ha 40% fonblue, YeM MbILLW B OC/IeonepaLnoHHoN rpynne. Takxke 66110
06HapyXeHOo, UTO HEOAbIOBaHTHaA UMMYHOTEPanUs YBeNnnunBaeT KONNMYeCcTBO onyxose-
cneuyundumyeckux CD8+ T-kneTok B nepundepmnyeckon KpoBY 1 opraHax, uto nogpasyme-
BaeT 6osiee CUNIbHBIN UMMYHHBIN OTBET NPU MHTAaKTHOWM NepBrUYHOI onyxonu. [1ea gonon-
HUTENbHbIX JOKNMHUYECKNX NCCNefoBaHNA NOATBEPANIIMY, YTO HeoaabloBaHTHaA Tepanus
CHUXKAeT PUCK peunanBa 3aboneBaHns No CPAaBHEHMIO C aAbloBAaHTHON Tepanueli [39, 40].

K HacToswemMy BpemMeH/ HaKomneHo J4OCTaToOuHO 060CHOBaHWI NpeaonepaLnoHHON
Tepanuu VKT n ee noteHumanbHbix npeumyiiects npu HMPJ1. Forde n coaBt. ony6nuko-
BasN OHO U3 NepBbIx ccnepnosaHui Il dasbl, paspaboTaHHOE Af1A NPOBEPKM OCYLLECTBU-
MOCTM 1 6€30MacHOCTV HeoablOBAHTHOrO NPUMEHEHUA HMBOMYMaba — YenoBeyeckoro
MOHOKJIOHanbHoro aHtutena (IgG4), 6nokupyoLlero B3arMofencTse Mexay peLlento-
pom nporpammupyemon cmeptu (PD-1) un ero nuraHgamm (PD-L1 n PD-L2) [41]. Heoagb-
IOBaHTHOE NPUMeHeHNe HMBOyMaba He UMeNio CBOMM CllieICTBMEM 3aflep>KKy C BbIMos-
HeHVeM nocsiegyioLen pagukanbHOW onepaunn 13-3a OC/IOXKHEHNU NleYeHns, KoTopble
UMenu MecTo Bcero nuwb y 5 n3 22 nauyunentos. Wislez n coaBT. npoBenu eLle ofgHO nc-
cnepoBaHue |l dasbl MoHoTepanuu gypsanymabom (IONESCO) [42]. 3 46 naumeHTOB y
89% 6blna NpoBefeHa paanKasbHasa onepauusi, Npu 3ToM He BblJI0 OTMEUYEHO CepPbe3HbIX
HexenatenbHbIx asneHun -V ctenenn. Y 19% nauuneHToB (13 46) Habnogancs nocTrepa-
NeBTUYECKUI NAaTOMOPPO3 TO UM UHOW cTerneHu. Takke He Obl10 OTMEUYEHO NPU3HAKOB
nporpeccrpoBaHua PJ1 B TeyeHne 12 MmecALEB C MOMEHTa OKOHYaHWNA paguKanbHOro ne-
YeHUA B cpaBHeHU € 11% NaumMeHTOB, B eYeHUn KOTOPbIX He ncnonb3oBanncb VKT.

MNprHMMaa BO BHUMaHMe npenmyLlecTBa HeOaablOBaHTHOIO JieueHUs, nepeuncrieH-
Hble Bbllle, MpoBeAeHNe NPOTUBOOMYXONEBOro NleYeHna UMEeHHO Ha A0OoMNepaLoHHOM
3Tane npuobpeTtaeT Bce Gonbluyio MOMNyNApPHOCTb. B HacToslwee Bpems npoBoasaTcA
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MHorouncneHHble PKW Il dasbl, nocBALLeHHble OueHKe pa3nuyHbix UHrnbutopos PD-1/
PD-L1.B 1abn. 2 npeacTtaBneHbl pe3ynbTaThl 5 TaKUX NCCNeA0BaHUiA, B TO BPeMSA KaK TeKyLyme
nccnepgoBaHuA BKAtoyatoT Tucnennsymab (NCT03745222), SHR-1316 (NCT04316364), kam-
pennsymab (NCT04541251, NCT04338620), Topunanmmab (NCT04304248, NCT04158440),
nuemmnnanmad (NCT03916627) [43].

HecmoTpsa Ha obHapexumBalowme pesynbTaThbl, MOSyYEHHble B NOC/efHUE FoAbl No-
cne HeoaabloBaHTHoro npumeHeHusa UKT npyn HMPJ1, 06beKTUBHO CyanTb O HEKOTOPbIX
npeumyLlecTBax KX NPUMEHEHUA He MNpeAcTaBnAeTcA BO3MOXHbIM. [MoaTBepKaeHUe
0OYeBUAHbIX KNUHNYECKMX NMPEeUMYLLECTB OCTAeTCA TPYAHbIM, MOCKOMbKY K HacToAlemMy
BpemeHn 6ONbLIMHCTBO MaUMEHTOB, BKIIIOUEHHbIX B MCCNefoBaHNA No oueHKe 3ddek-
TUBHOCTU HeoafbloBaHTHOro npumMmeHeHusa VKT, HabnogaoTca B TeueHe HeJOCTaTOYHO
npogonxuTtenbHoro spemeHn. OfHUM U3 HEMHOTMX UCCIIeAOBaHNI, B KOTOPbIX 06CYX-
[alTCA TPagMLUUOHHbIE A1A OHKOJMIOMW NOoKa3aTenn 5-neTHeln BblKMBAeMOCTH, ABNAETCA
nccneposaHue Rosner u coaBT. (2022 r.) [48]. B gaHHol paboTe cooblieHo o pe3ynbTa-
Tax NATUNETHEro HabnaeHNA NauneHToB Noc/le HeEOaAbloBaHTHOW Tepanuu aHTu-PD-1
npu HMPJ1, npogeMoHCTpUpoBaHo, YTO YpoBeHb NaToMopdo3a 1 ypoBEHb SKCMPeccmu
PD-L1 no neueHuns KoppennpoBanu ¢ 6e3peunanBHON BblXKBaeMocCTblo [48]. Bo3aMoXHO,
OLleHKa OTAaneHHbIX pe3ynbTaToB fleueHNsA 3aBepLUEHHbIX NCCNefoBaHNA aHaNnormyHoro
[13aliHa NOMOXET OTBETUTb Ha BOMPOC O LiesiecoobpasHOCTN HeoaAbloBaHTHOIO NprMe-
HeHunA VKT npn HMPJ1. OgHako onpeaeneHHO MOXHO CKa3aTb, UTO O4HMM 13 GpaKTOpOB,
orpaHuyMBaLLMX NPUMeHeHe HeoagbloBaHTHON Tepanuu VKT, AaBnaetca ToT dakKT, uto
nnbo 3HaumTeNbHaA YacTb NaLMEHTOB He OTBEYAET Ha HauallbHYIo Tepanuio, Moo yxe B
npotecce ee npoBefeHnA pa3BmnBaeTca pe3ncteHTHoCTb K VKT [49]. Mo sTon npuunHe
ctaHgaptamu NCCN He pekomeHAyeTCA NpUMeHeHe He0aAbloBaHTHON MOHOUMMYHOTeE-
panuu npu pesektabenbHom HMPJ1, npy s3Tom obpaltaeTca BHYMaHMe Ha BO3MOXHOCTb
KOMOUHMpoBaHHoN Tepanun KT ¢ xummnoTepanmein [3].

Ta6bnuua 2
PesynbTaTbl nccnefoBaHuil no oueHke 3¢ppekTnBHocTn HXUT HMPJ
Table 2
Results of studies assessing the effectiveness of NCIT for NSCLC
Kon-Bo % RO HA
Uccneposa- dasa Cra- KT nauveH- | pesek- :l 00, HN, % nn,% 3-4-i
Hue AnA % o
TOB 117 17] cT., %
Gaoetal.[44] || IA-IIB | CuHTUNUMa6 | 40 920 20 40,5 16,2 10
[F:;]de etal. IA-IIA | Hugonyma6 21 952 95 45 10 45
Chaftetal.
(LCMC-3) [46] 1l IB-IlIB | ATe3onm3ymab | 181 82,3 6,9 20,4 6,8 16,6
Besse et al.
(PRINCEPS) Il IA-IIA | ATe30onun3ymab 30 96,7 0 0 0 0
[47]
Wislez et al.
(IONESCO) Il IB-IIA | Aypsanymab | 46 89,1 8,7 19 7 0
[42]

Mpumeyanusa: UKT — MHrMOUTOPBI KOHTPOSNbHBIX Touek; YOO - vacTtoTa 06bekTMBHOrO oTBeTa; MMM — nonHbin natomopdos;
HIM - HenonHbi naTomopdo3; HA — HexenaTenbHble ABNEHUA.
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MaToreHeTMYECKO OCHOBOW AN1A COYETaHMA XMMUoTepPanuun ¢ nHrnbutopamm KT saB-
NAETCA CMHEepPruyecknuin MMMyHoMoZynupyowmun 3boeKkT: LMTOTOKCMYecKe npenapatbl
BbI3bIBAIOT rMbesib KNeTok C BbICBOOOXAEHNEM OMYyXONeBbiX aHTUIEHOB 1 CNOCOOCTBYIOT
UMMYHHOMY MPaiiMUHTY, KOTOPbIV YCUMBaeTcA Npu 6110Kafie KOHTPOMbHbIX TOYEK U NO-
BbILWEHUN aKTUBHOCTU T-numdoumnToB. Kpome TOro, M3BECTHO, UYTO XMMKOTepanumsa oKa-
3blIBae€T UMMYHOCTUMYNMpYIOLLee AeCTBME, YBENIMUMBAA SKCNPECCU0 aHTUTeHOB B M-
MYHHOM MUKPOOKPY>KEHUWN OMYyXONu, Yycunueasa UHGuUAbTpauuio T-KNeTok 1 UHrmbupys
a¢ppekTopHble KneTkn [50]. MNpeanonaraemble KNeTOUYHbIE MEXAHU3MbI, NleXallyme B OCHO-
BE MMMYHOCTUMYNUPYIOLLEro AeACTBUA, BKNOYaOT 610Kafy CUrHaNbHbIX peLenTopos U1
aKTMBATOPOB TPaAHCKpUNUUK 6, nodasneHmne akcnpeccumn PD-L1, noBbiweHne skcnpeccun
peuenTopa MaHHO30-6-dpochaTa 1 akTUBaLuio Gefnka rpynnbl BbICOKOW MOABMMXKHOCTU
box-1[51].

C yueToM 13N0XKEHHOTO BbllLe pAj UccieoBaTeNe NCNosib30Ban KOMOUHALMIO Heo-
agbloBaHTHOM Tepanumn KT ¢ xuMroTepaneBTUYECKMMU NpenapaTamm Uav npenapaTamm
TapreTHon Tepanum [50-52].

B HEOAOBIOBAHTHAA XUMNOMNMMYHOTEPATWA

MepBbll OMbIT NPUMEHEHNA HeOoadblOBAaHTHOM XMMWOWMMYHOTEpPanuUu MNpPOoJEeMOH-
CTPUPOBaAN NepPCNeKkTUBHOCTb JaHHOW KoMOuHauwmn [53].

OpHUM 13 NepBbIX KIMHUYECKX nccnepgosaHuii | ¢asbl xummommmyHoTepanuu 66110
MHoroueHTpoBoe nccnegoaHne NADIM [54]. InsanH nccnegoBaHna npegnonaran npo-
BeleHNe HeOaAbloBAHTHON XMMMOTEpanuUu KapbonnaTMHOM/MakNnTakcenom B CcoyeTa-
HUM € 3 Kypcamn HuBoNyMaba C nocnepyioLlen MOHoTepanuen H1UBoNyMabom B afblo-
BaHTHOM pexumme B TeueHune 1 roga y naumeHtoB ¢ HMPJ1 llIA ctagun. 89% nauneHToB
B NMocneayioLlem BbIMOMHWUAN paguKanbHyto onepauuio. Y 30% nauneHToB Habnoganucb
CBA3aHHble C JleyeHneM HexxenatesnbHble ABneHusA lll cteneHw, Npym 3TOM HX OOHO U3 TOK-
CMYECKMX OCNOXKHEHUI He NPUBENO K 3aepXKe NpoBeAeHMA onepaunn Unm netanbHomy
ncxopy. Kpome Toro, y 81% naumeHToB 6bin JOCTUIHYT NOCTTEPANEBTMYECKNIA NaTOMOp-
¢o3 |-l cteneHn.

Kpome 3toro uccnefosaHumsa, NpoBoguancb MHorouncneHHbole PKU co cxoxkmm gusan-
HOM, KpaTKas XapaKTepUCTMKa KOTOPbIX NpeaCcTaBeHa B Tabn. 3.

B uccneposaHun CHECKMATE-816, npoBegeHHoMm Forde u coaBT., HeoaabloBaHTHaA
Tepanua HMBoNymabom C xMmuoTepanuein Ha OCHOBE MIaTNHbI CPaBHUBaNachb C HeEOab-
IOBAaHTHOW XMMMOTEpanuen no Tom xe cxeme [45]. MefraHa BbiXXnBaemocT 6e3 nporpec-
CMPOBaHNA B rpyrne XMMmMonMmMmyHoTepanuu coctasuna 36 mecaues npotms 20,8 mecaua
B rpynne cpaBHeHuA. [auneHTbl, y KOTOPbIX 6bl1 yCTaHOBNEH NOCTTEPanNeBTUYECKUIA NaTo-
mop¢o3 Il cteneHu, coctasmnm 24,0% (95% [N: 18,0-31,0) n 2,2% (95% AW: 0,6-5,6) cooT-
BeTcTBeHHO (OR 13,94; p<0,001). KonnuyecTtBo pagmKanbHbIX onepauuni n KonmyecTBo He-
xenatenbHbix siBneHui il unu IV cteneHn, cBA3aHHbIX C leyeHnem, bl ConocTaBMMbl B
ob6eunx rpynnax. Takum o6pa3om, 6bin10 NPOAEMOHCTPUPOBAHO NPEUMYLLECTBO Heoablo-
BAHTHOWN XMMMOVMMMYHOTEPanNuu B CPaBHEHMM C XMMMOTEpPanmen B TOM e BapraHTe npu
COMOCTaBUMOM KONIMYECTBE OCNOKHEHUI neyveHns. Pe3ynbTaTbl JaHHOTO UccieaoBaHWA
nossonunu areHTcTBy FDA paccmaTtpuBaTb HeOaAblOBaHTHYIO Tepanuio HUBONYMabom B
couyeTaHuK C XMMroTepanven npenapaTtaMmy nnaTuHbl y nauneHTos ¢ HMPJ1 ctagum IB-IIIA
B KayecTBe OOHOro M3 BapuaHTOB pajnKanbHoOro neveHunsa. O nepcnekTMBHOCTU JaHHO-
ro HanpasfieHNA UCCNefOoBaHUN CBUAETENbCTBYET KonnyecTso nccneposaHuii lll dasbl
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Ta6bnuua 3
Pesynbratbl PKU HeoagbloBaHTHON XMMNOMMMYHOTEpanunmn
Table 3
Results of RCTs of neoadjuvant chemoimmunotherapy
o : ¢h m L s & i
To g 23 af ® 8% 32x 573
g3 © T Y s o o ] : Z04 ™3
Sz 8 g & §38 % o Egv, 658 ==
=3 e & S £SER 88 5 CELf8 CES Isy
. /
Rothsild et al. a-  Uncnnatun
(SAKK 16/14) [55] 1l N2 poueTakcen + 68 93 58,2 63,8 18,2 4,5
pypBanymab
Ate30nn3ymab
Shu et al. [56] Il | IB-IIIA | + kapbonnaTtuH/ | 30 86,7 63,3 | 56,7 333 60
naknmTakcesn
Provencino et al Husonymat +
oA KapbonnatuH/ 46 89,1 76,1 82,9 63,4 304

(NADIM) [54]
naknuTakcen

HuBonymab +
Forde et al. kapbonnatuH/ | 179 83,2 - 36,9 24 335

(CHECKMATE-816) | Ill | IB-IlIA | naknuTakcen
[45] Kap6onnatun/

179 77,8 - 8,9 2,2 36,9
naknuTakcen
Husonymab +
Cascone et al. I SlA | vnuaumyma6 21 21 19 38,1 28,6 4,8
(NEOSTAR) [57]
Hvusonyma6b 23 95,7 21,7 1 21,7 8,7 4,3

NO OLIEHKE Pa3/InUYHbIX CXEM XUMMUOVIMMYHOTEepanunu, NPOBOAALLMXCA B HacToALLee BpemsA
(Tabn. 4).

BTopbiM BapyvaHTOM NPEeOAONIEHNA PE3UCTEHTHOCTM 1 MOBbIWEHNA 3GHEKTUBHOCTU
Tepanumy MOXeT CTaTb KOMOVHMpoBaHMe 2 pa3nnyHbix VKT, Cascone et al. npoeenu fo-
KNMHMYecKoe nccnegoBaHne ana nsydeHua gsonHon tepanumn VKT B cpaBHeHMn ¢ mo-
HOoTepanuelr B adblOBAaHTHOM N HEOAAbIOBAHTHOM PeXMMax U agdbloBaHTHOM NMMYyHOTe-
panuen [58]. Mbiwwn, nonyyaswne HEOAQbIOBAHTHO ABOMHYI0O UMMYHOTEPANUIo, UMenmn
GONbLUYI0 MPOAOCIKUTENBHOCTb XKMN3HW B CPAaBHEHUW C MOYYaBLUNMY A bIOBAHTHYIO M-
MYHOTEepanuio UM HeoaA4blOBaHTHYI0O MOHOMMMYHOTEpanuio.

KombuHauma aHtn-PD-1/PD-L1 ¢ aHTU-CTLA-4 AaBnsieTca Hanboree M3yyeHHON 13
BCEX MOTeHUManbHbIX ABOMHbIX cxeM VIKT. PD-1 u CTLA-4 06a MHrMO6UPYIOT akTUBALIMIO
T-KNneToK, HO JeNCTBYIOT Yepes3 pas3fnyHble B3aMMOZOMOSHAKWME MexaHu3mbl [59].
Mpenapatbl aHTU-CTLA-4 BbI3bIBalOT akTMBaLUMIO U Nponudepauuio T-KNeTok, Torga Kak
areHTbl aHTU-PD-1 cnoco6CTBYIOT pacno3HaBaHMIO N YCTPAHEHWIO OMYXOJIEBbIX KIJIETOK.
YunTbiBas NoATBEPXKAEHHYIO 6E30MacHOCTb MOHOTEPanUU HUBOYMAboM U mpenmy-
LecTBa ABOMHON NMMMYHOTEPanuM B OTHOLLEHWN YBENNYEHMA BbI)KMBAEeMOCTH, Npofe-
MOHCTPUPOBAHHbIE MPU MeTacTaTnyeckon menaHome, Hellmann v coaBT. pa3paboTanu
nccneposaHne CHECKMATE-012 ana nauneHToB ¢ pacnpocTpaHeHHbim HMPJL. B | dpaze
3TOro UCC/iefoBaHMA OLeHMBanacb 6e30MmacHOCTb KOMOUHUPOBAHHOIO MPUMEHEHUs
HuBonymaba (aHTn-PD-1) ¢ ununumymabom (aHTU-CTLA-4), n 66110 0BHapyKeHo, UYTo
JaHHasi KOMOVHAUMA VIMeeT npuemiemMbln Npodunb 6e30MacHOCTY (HeXXenaTesbHble
ABNEeHNA 3-11 CTEMEHU 1 Bbile, CBA3AHHbIE C leueHueM, Habnoganucb y 27 u3 78 na-
uueHToB) [60]. MpermylecTBa 06LWEN BEPKMBAEMOCTY NPU KOMOVHAUMK HUBOyMaba
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n ununumymaba nogTeepxganvcb pesynbratamu |l dasbl nccnegosaHna (HuBonymab +
ununuMmymab npoTuB Xmmuotepanuu, obuasa BbiXKmMBaemocTb: 17,1 mecAua npoTuB
14,9 mecaua, p=0,007) [61]. NpumeyaTenbHO, UTO yBeNUUYeHne obLiel BbiKMBAaeMOCTU
Habniopganoch y NauveHToB He3aBMCUMO OT YPOBHA sKkcnpeccun PD-L1, uto roBoput 06
YCTOMUYMBOM OTBETE Ha NlevyeHne Npu ofgHOBpPeMeHHOM ncnonb3oBaHnm UKT ¢ pasnunu-
HbIM MEXaHN3MOM AeNCTBUA. ITO UCCIIefOBaHNe NIerf10 B OCHOBY U3yUYeHUA KOMOUHNPO-
BaHHOW Tepanum aHTU-PD-1/aHTu-CTLA-4 npu pe3ektabenbsHoMm pake nerkoro. NEOSTAR
ctan nepsbim PKU |l da3bl, cpaBHMBaOWMUM HeOaAbOBaHTHYIO MOHOTEpanuio HUBOMY-
MaboMm C HeoablOBaHTHOW Tepanuei HMUBONYMabomM 1 MNAMMymabom Npu peseKTa-
6enbHOM pake nerkoro. B rpynne Husonymaba v ununumymaba natomopdos |-l cre-
neHn 6bin QOCTUIHYT Y 38% nauneHToB (8 13 21), Toraa Kak B rpynne HMBonymaba oH
6b1n JOCTUTHYT Y 22% nauneHToB (5 13 23). B meTaaHanmse 16 KNMHMYECKNX nccneno-
BaHUI HeoaablOBAHTHOM Tepanuun, npoBegeHHOM B 2022 rogy, CyMMapHble nokasaTe-
nn nosHoro natomopdosa ana UKT B KoOMOGMHALUKM C XUMUOTEpannen, MOHoTepanuen
WKT, psoiiHon Tepanunen VKT n Tonbko xumuotepanuen coctasunu 28,6% (95% [AN:
20,0-38,7%), 9,9% (95% AOW: 5,7-15,3%), 28,6% (95% AW: 13,8-50,7%) n 2,0% (95% AW:
1,0-5,7%) COOTBETCTBEHHO. TN pe3ynbTaThl NOAYEPKUBAIOT NPENMYLLECTBA KOMOUHU-
poBaHHoun Tepanuu VKT nepepg Apyrmmn pacCMOTPEHHbIMY BapuaHTamm NpoTMBOONY-
X0NeBoro nevenHus [62].

Ona panbHenwero nosbiweHUs sodpektneHocTn UKT nlyuatotca kombrHauymm UKT c
APYrMy NPOTUBOOMNYXONEBbIMU NpenapaTaMi. B cBA3M € BO3MOXHOCTbIO TeCTUPOBaHNUA
MHOXeCTBa KOMOUHaUWIA NpenapaToB CTaHOBATCA MONYNAPHLIMU AN3alHbl UCMbITAaHWIA
nnatGopMeHHOro TUMa, B KOTOPbIX MauMeHTbl NonyvaloT HeoaabloBaHTHyto WKT, a 3a-
TeM paHAOMU3MNPYIOTCA B FPYNny UCCIefoBaHMA C HOBbIM TepaneBTUYECKUM CPeaCTBOM.
Hanpumep, B nnatpopmeHHom nccnepgosaHun Il pasbl NEOSTAR ogHOBpeMeHHO TecTu-
poBanacb KombuHauma pypsanymaba c oneknymabom (aHTu-CD73), moHanusymabom
(uHrnémtop NKG2A) n paHBatupceHom (aHTU-STAT3) [63]. bonee Bblpa)keHHbI NAaTOMOp-
03 |-l cteneHn ycTaHOBNEH BO BCeX rpynmnax KOMOVHMPOBAHHOW Tepanuy B CPaBHEHNN
C MOHOTepanuen gypsanymabom, UTO KOCBEHHO CBUAETENbCTBYET O TOM, YTO KOMOVHM-
pOBaHHble peXxrMbl NOBbIWAT 3GEKTUBHOCTL HeoaabloBaHTHON Tepanun VKT PD-1/
PD-L1. HuBonymab Takxe n3ydyaetca B couetaHun ¢ BMS-813160 (MHrnbutop peuentopa
2/5 xemoknHa CC) nnn BMS-986253 (aHTU-NHTEPNENKNH-8) B HEOaAblOBAaHTHOM pexume
(NCT04123379) [52]. AHTMaHroreHHaa Tepanua B COMeTaHUM C UMMYHOTepanuen TakxKe
nokasasna cBoto 3¢pPeKTMBHOCTb Npu pacnpocTpaHeHHoMm HMPJ1 [64], uTo noBnekKo 3a co-
601 Hayano nccnefoBaHWiN No N3yYeHro 3ToM KOMOUHaLMK Npu pesektabenbHom HMPJI.
HeckonbKko nccnegoBaHui, NPOBOANMbIX B HACTOALLEe BPeMs, HarnpaBs/ieHbl Ha N3yYyeHne
3bPeKTUBHOCTU KOMOVMIHMPOBAHHOTO peXMMa nevyeHna anaTuHM60M 1 Kampenuymabom
(NCT04506242) n cuHtnumabom ¢ 6esauaymabom 1 nnaTMHOCOAepKaLlen XuMmmuoTepa-
nven (NCT03872661). HeoagbloBaHTHbIM pexnM neveHusa HuBonymabom ofobpeH FDA
ONA UCNoNb30BaHMA B KOMOMHaLUKU C XMMuoTepanuvei ¢ npenapatamy naaTvHbl nNpwm
pe3ekTabenoHom HMPJT [65]. B pekomeHaaumax NCCN 2025 roga ana pesekrtabenbHoOro
HMPJ1 yka3zaHo, UTo BCe NaumeHTbl C MopaXeHnem numdpaTnuecknx y3nos unm onyxons-
MU >4 CM [OMTXKHbI ObITb PaCCMOTPEHbI B KauecTBe KaHAMAATOB ANna npefonepaloHHON
Tepanuu HMBONYMabom Ha ocHoBe pe3ynbTaToB |l dasbl NADIM 1 npeaBaputenbHbix pe-
3ynbraToB Il da3bl CHECKMATE-816 [3] nn6o nembponnsymabom [3, 66] nnu gypsanyma-
6om [3, 67].
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HeoapbloBaHTHaA XMMUOUMMYHOTEPANUA B NeYeHnn
HeMenKoKNeTouHoro paka nerkoro IB-IlIA ctagun: coBpemeHHbI B3rnsg Ha npobnemy

BOMbLUMHCTBO ONYBAMKOBAHHBIX KNMHUYECKMX UCCIEA0BAHIA, N3YYaloLMX HEOALbIO-
BaHTHYI0 KOMOVHMpPOBaHHyIo Tepanuio VKT, npeacTaBnaioT cobon HebonbLune ogHOrpyn-
noBble UccnefoBaHya Npoduna 6e3onacHOCTU 1 3GPeKTUBHOCTU. Pe3ynbTaTbl KPYMHbIX,
NPOBOAUMBIX B HACTOALLMIA MOMEHT 1CCNeOoBaHNI NpeacTaBneHbl B Tab. 4.

B [MPOBJIEMHbIE BOMPOCHI HXUT UKT

Mo mepe HakonneHus onbiTa npuMmeHeHnsa NKT B HeoagbloBaHTHOM pexkume npuv HMPJ1
6blN1 BbIABNEH Lienblii pag NpobneMHbix BONPOCOB, TPebyoLWwnx YTOUHEHUA B Nocneayto-
LMX MccnefoBaHUAX. B yacTHOCTK, ycTaHOBMIEHO, UTO y onpefdesieHHON YacTy NaLMeHToB
MMeeT MeCTo NepBUYHaA PE3NCTEHTHOCTb K UMMYHOTepanum (0co6eHHO B MOHOPeXXUMe)
[68]. Y vacTv naumeHTOB HabnopaeTca pa3BUTYE BTOPUYHON MMMYHOPE3UCTEHTHOCTH,
B KauyecTBe MeXaHM3MOB KOTOPOW Ha3blBaloT BO3HWKHOBEHME NMMYHOOMOCPEeAOBaHHbIX
HekenaTenbHbIX peakumi (MHP), nmetowmx ceonm cneactenemM npexkpatleHme nevyeHusa n
pa3BuTUE paHHero NporpeccMpoBaHNA onyxonesoro npouecca [69, 70].

Knetkn HMPJ1 MoryT n3meHATb NpoLecchl, CBA3aHHble C UMMYHHbIM pacno3HaBaHUeM,
KNeTOYHOWN CMrHanu3auunen, SKkCnpeccmen reHoB 1 akTBaLumein T-KNneTok, UTo NPUBOANT K
YKJIOHEHUIO KaK OT BPOXKAEHHOIO, Tak U MPMo6peTeHHOro ummyHmuTeTa [71].

MepudokanbHbI BOCNanMTenbHbIN npouecc u Gnbpo3 CTPYKTYp rpyaHON KNeTKn no-
C/le HeoabloBaHTHON Tepanuu ABNAITCA Hanbonee yacTbiMu GakTopamu, CO3aatoLLNMK
TeXHNYECKMe CNOXXHOCTW MPY BbINOAHEHUN MUHUMANbHO MHBA3UBHbIX onepaumi. Hecmo-
TPA Ha TO UTO pPAJ aBTOPOB COOOLLAIT 0 BO3MOXHOCTY NPOBeLeHNA BULE0acCUCTMPOBaH-
HOW 1N poboT-acCUCTUPOBAHHOI TOPAKOCKOMNUM NOCe HE0aabloBaHTHOM MMMYHOTepa-
NN, KOHBEPCK B TOPAKOTOMMIIO NPOMCXOAAT Yalle HeOaAbloBaHTHOM UMMYyHOTepannn B
OfHOM U3 BapuaHToB [57, 72].

MapannenbHO C HakoneHNeM onbiTa MPUMEHEHNA HEOAAbIOBAHTHOIO JIeUeHNA 3aKo-
HOMEepPHO BO3HUKAET BOMPOC O HEOOXOAUMOCTN OOBEKTUBHOIO MNOAX0AA K NPOrHO3MPOo-
BaHMI0 3pdeKTa OT ero nposeaeHns. B 3ToM OTHOLEHMIM 6ONbLUYIO aKTYanbHOCTb NPUO6-
peTaeT NOMCK MapKepoB OTBETa Ha HeoagbloBaHTHOe fieyeHne HMPJI.

B HacToAwmMA MOMeHT Hanbonee M3yyeHHbIMU ABAAIOTCA 2 OCHOBHbIX BrioMapKepa:
PD-L1-cTaTyc 1 myTaLmoHHas Harpy3ka onyxonu (TMB), KoTopble 06bIYHO OLEeHUBAOTCA
npu 6uoncum onyxoneson TkaHn. Camble paHHUE UCCef0BaHMA NPOAEMOHCTPPOBaNU
NPOTMBOPeUMnBbIE Pe3ynbTaTbl, YTO CTaNo MPUYMHON CrlowWwHoro onpegenexHna PD-L1-
cTatyca B 6onee KpynHbix Koroptax. Hanpumep, nccnegosaHvie Forde u coaBT. He no-
Kasano cBA3n mexgy skcnpeccueinn PD-L1 n perpeccren onyxonu [41]. OTu pe3synbTaTtbl
6bI1M No3gHee noaTBepXAeHbl B nccnenoBaHuax ¢asbl Il Shu n coasT. u 1 Lee 1 coasT.
[56, 73]. Tem He meHee apyrue nccnegosaHusa |-l dasbl npogemMoHCTprpoBanm NPoTNBO-
NONOXHbIN pe3ynbraT. B nccnegosaHmm dasbl | Gao 1 coaBT. NoKasanu, 4To sKcnpeccun
PD-L1 B cTpoManbHbIX KfleTKax B MEPBMYHOM YUYacTKe Ha MCXOLHOM YPOBHE KOppennpo-
Basia C NPoLEeHTOM nosiHoro natomopdo3sa (koppensauyma MNupcoHa = -0,37, p=0,05) [44].
AHanornyHbim o6paszom Cascone u coaBT. 06HapyXunu, uto skcnpeccua PD-L1 Bbiwe y
nauuneHToB ¢ akcnpeccnen PD-L1 n runepakcnpeccopamun B CpaBHEHMM C NaumMeHTamm
6e3 skcnpeccum PD-L1 [74]. 310 obycnosuno nposegeHue B 2016 rogy rpynnon nop
pykoBoactsom Passiglia [75] meTaaHanu3a nccnegosanuii |, Il v 1l da3bl ¢ BknoueHnem
7 nccnepoBaHuin (914 naumneHToB). YCTaHOBNEHO, YTO naumeHTbl ¢ PD-L1-nonoXxutenbHbiMn
onyxonamu (oKpalvBaHue onyxonesbix Knetok PD-L1 =1%) nmenun 3HaumtenbHo 60-
nee BbICOKYI 4acToTy 06bekTMBHbIX oTBeToB (YOO) Mo cpaBHeHMIO C MNauuneHTamm
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¢ PD-L1-otpuuatenbHbimu onyxonamu (OR 2,44, 95% [W: 1,61-3,68). B nccnegosaHmnn
Forde n coaBt. B 2022 rogy Takxe Habnioganacb 6onee Bbicokasa 3pdeKTMBHOCTb HUBO-
nymaba B coueTaHMM C XMroTepanuen Bo Bcex noarpynnax ¢ PD-L1-nonoxutenbHbimu
OnyxonAMU C nyywen 6eccoObITUHON BbIXKMBAEMOCTbIO Y MaLUEHTOB C YPOBHEM SKC-
npeccun PD-L1 B onyxonu 1% unu 6osnee, 4em y TeX, y KOro YpOBeHb Obll meHee 1% [45].

Opyrnm nHtepecHbiM Mapkepom aBnAeTca TMB, KOTopbill OTpaXkaeT KoMYecTBO My-
TaLuI B reHOMe pakoBbIX KneTok. TMB KonuuecTBeHHO onpegenseT KoMyecTsBo MyTauuni
Ha merabasy (Mut/Mb) cekseHupoBaHHon onyxonesoi JHK. Mpu 6onbluem Konnyectse
O6HapYXeHHbIX MyTauuiA, Kak CrnefcTBue, YBENUUMBAETCA MPOAYKLUMA MMMYHOTrE€HHbIX
HeoaHTureHoB [76]. MNMpu pacnpoctpaHeHHoM HMPJ1 yctaHoBneHa 6onblias 3¢dpeKTnB-
HocTb VKT nepepn Tonbko CTaHAAPTHOM XuMuoTepanuen [77].

Ony6nvKkoBaHHble pe3ynbTaThl KCCNefOBaHWUIA He MO3BONAIT cAenaTb BbIBOA O Ha-
NMYMmM onTMManbHoro bromapkepa, KOTopbi MOT Gbl PYTUHHO UCMOMb30BaTbCA B MOBCE-
LHEBHOWN KNMHUYECKON npaKkTtuke. Forde 1 coaBT. onpegenunu, 4to y nauneHToB, Nosy-
yaBwwmx Tepanuio VKT, HenonHbil natomopdo3 u yposeHb TMB 6binn 3HaUNTENBHO BblLLE,
yeMm y naumeHToB 6e3 natomopdo3a [41]. Gao 1 coaBT. yCTAHOBWUIIU, YTO BbICOKME YPOBHM
TMB KoppenvpoBanu ¢ nydwen 6eccobbITUAHON BbIKMBAEMOCTbIO Y NaLMEHTOB, Nony-
YaBLINX HEOAABIOBAHTHOE JleuyeHre CUMHTUIMMabom [44]. Provencio u gp. n YadT u gp. He
O6HapyXu1nu 3HauMMon cBA3n mexay yposHem TMB 1 cteneHbto natomopdo3a nnu Bbl-
XrBaemocTblo [46, 54]. Takaa pa3HuUa B pe3ynbTaTtax MOXeT 6biTb 0bycnoBneHa Hebonb-
LION ANUTENbHOCTbIO 3TUX UCCNeA0BAHNA N MaSIOYMCIIEHHBIMM KOropTamu, Y4To onpepje-
nAeT HeobXo4MMOCTb NpoBeAeHUs 6onee MaclITabHbIX MPOCNEKTUBHBIX UCCIEeA0BaHUI
ana nogTeepxaeHna ponu TMB.

MomMumo 3Tnx 6onee M3BECTHbIX GIOMapPKEPOB, N3y4aloTCsA HOBble MapKepbl 3bdek-
TBHOCTU VKT, KOTOpble MOryT ObITb aKTyasbHbl AN HeoaAbloBaHTHON Tepanuu. B page
nocnegHux ny6nuvkauuii B Kayectse mapkepos 3ddekTneHocTn UKT npepnoxeHo unc-
Monb30BaTb: KOMMYECTBO T-K/IETOUHbIX PeLenTopoB, Hanmue NHOUILTPUPYIOWNX Ony-
xonb nMMGOLUTOB 1 3Kcrpeccnio 3pdeKTopHbIX GaKTOPOB T-KNETOK, OMyxOneByo Ha-
rpy3Ky HeoaHTWreHamu, uUMpkynupytouwyto onyxonesyto [HK (ctDNA), cooTHoweHue
HeNTPOOUNIOB N NMMMPOLINTOB, a TakKe GnaronpuATHbIE BUAbI MUKPOO/OMa KULLIEYHMKA
[76]. Take aKTMBHO M3y4aloTCA BHEK/IETOUHbIE BE3MKYJIbl (3K30COMbI I MUKPOBE3UNKYbl)
1 curHatypbl MukpoPHK. Ha faHHbIn MOMeEHT Hanbonee NepcneKkTUBHLIM U U3YyYeHHbIM
asnaeTca onpegeneHve ctDNA B KpoBM NauneHTOB Nocsie XMpPYyprnyeckoro feyeHus, Ha
OCHOBAHWM TUTPa KOTOPOTO peLlaeTca BOMPOC O NoAAep KMUBatoLLe MIMMYHOTepanuu na-
LMeHTaM B TeyeHVe roaa. Yto KacaeTcsa oCTanbHbIX MapKepoB, HECMOTPA Ha 3HaUYNUTeSNb-
HbI MHTEePEC, AaHHbIE O HMX U UX UCTOYHMKAX, @ TakXe 00 MX NPOrHOCTUYECKOW 3HaUU-
MOCTW AnA HeoagbloBaHTHoM VKT ocTaloTca ManouncneHHbIMA UK HEMOMHbIMK, YTO He
no3BonAeT caenatb onpegesieHHble BbiBOAbI.

MpeacTaBneHHbIN Bbille 0630p NPOAEMOHCTPMPOBAN aKTyanbHOCTb NPOLOHKEHNA
nccnenoBaHuii No oueHke addekTnBHoCcTM HXUT. B yacTHOCTY, B CBA3M C 06UIEM MNo-
TeHLMaNbHbIX TEPANEBTUYECKNX MONEKYNIAPHbIX MULLEHEN, @ TaKXKe CJIOXHOCTbIO popmu-
poBaHUA 06WNPHOI KoropTbl NauneHToB ¢ HMPJT B nocnegHee Bpems HabnogaeTcs pocTt
NonynAPHOCTU 30HTUYHBIX NCCNeloBaHWiA. B Takux nccnegosaHmAx ogHO 3aboneBaHue
(B paHHOM cnyyae HMPJT) cTpatuduumpyetca Ha MHOXECTBO NOArpynmn B 3aBUCMMOCTY OT
OLEHVBaeMOoW MoJieKynapHon MuweHu [78]. HeoagbloBaHTHaA Tepanua MaeanbHO Nog-
XOAUT ANA NPoBeAeHUA TakMX NCCNef0BaHNI, MOCKOMbKY NO3BOJAET NMPOBOAUTL NPAMYIO
OLieHKy 06pa3L0B OMyxo/n Ao 1 nocne neyeHus [69].
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B BbIBO/bl

1. MNposegeHue ATMNXT y paguKkanbHO onepupoBaHHbIX NauneHToB ¢ HMPJ1 xapakTepu3y-
€TCsl HeJOCTaTOUHOW 3PEKTUBHOCTDLIO.

2. Mpobnema HeoagbloBaHTHOro nedyeHna HMPJ1, HecMoTpsi Ha 60MbLIOE KONNMYECTBO
NpPoBeAEHHbIX UCCNEA0BaHUN, AaneKka OT pelleHus 1 TpebyeT co3faHUsA HOBbIX NOA-
XO[OB K €ro ocCyLIecTB/IeHUIO, BKIoYasA pa3paboTKy BOMPOCOB NPOrHO3MpoBaHuA OT-
BeTa Ha HXWUT.

3. OtpaneHHble pe3ynbTatbl npumeHeHna ATMNXT npn HMPJ1 B MIKOL, cooTtBeTCTBYIOT
paHee ony6iMKOBaHHbIM B NUTEPAType AR aHaNOMMYHbIX CXeM XMMMUOTepaneBTMye-
CKOroO sieyeHuns: MeamnaHa obLein BblXKMBaeMoCTN cocTaBua 67,9+11,9 mec. (B 3aBUCK-
MOCTW OT cTaguu: IB — He pocTurnyTa, lIA - 79,2 mec,, lIB — 67,92 mec,, llIA — 30,4 mec.),
OQHOJIETHAA cocTaBmna 88,7%, TpexneTHAs — 63,2%; meanaHa 6eccoObITUNHON BbXKK-
Baemoctn (MBB) - 16,6+2,3 mecAaua (B 3aBucKMMOCTM oT ctaguun: IB — 15,3 mec,, lIA -
21,7 mec,, lIB — 25,5 mec., IlIA — 12,6 mec.). [lpeacTaBneHHble NoKasaTenn n MeguaHbl
BbXKMBAeMOCT/ B 3aBUCMMOCTU OT CTafui ONyXONeBOro npouecca 4eMOHCTPUPYIOT
noteHUWan AnA JafbHeNWero ynyylleHna pe3ynbTaToB paguKasbHOro neyeHusa 3a
CYeT NCMONb30BaHNA XNMNOVMMYHOTEpanuy B He0a4blOBaHTHOM peXxnme.
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Abstract

Introduction. Ovarian dermoid cyst (teratoma) is more common during reproductive
age. As we did not find enough information about the frozen section examination during
Caesarean section in large-sized teratomas in the scientific sources we researched, we
believe that the case we will present may be of theoretical and practical importance for
clinicians.

Materials and methods. We would like to report a case in which a mature ovarian
teratoma was detected during a Caesarean section in a 19 year-old pregnant woman with
an asymptomatic large serous cystadenoma diagnosed during antepartum ultrasound
examination. At the 37th pregnancy, the patient was admitted to our clinic due to labor
pains. A live boy weighting 3380 g, length — 49 cm (Apgar scale - 7/8 points) was delivered
by Caesarean section. A mature teratoma was detected during the puncture of the
cystadenoma for frozen section examination. A frozen section examination of the cyst
fluid ruled out malignancy. A left-sided adnexectomy was performed. After operation the
diagnosis of mature teratoma was histologically confirmed.

Conclusions. Ultrasound examination may not be sufficiently informative in the diagnosis
of mature ovarian teratomas during pregnancy. Performing a frozen section during the
surgery determines the extent of the surgical procedure. This surgical tactic can prevent
not only recurrent process, but also malignancy of large ovarian teratomas.

Keywords: frozen section, cesarean delivery, mature ovarian teratoma
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Pesiome

BBepeHume. [lepmonHasa KncTta ANYHMKA (TepaToMa) Yallle BCTpeYaeTca B PenpoayKTvB-
HoM Bo3pacTe. [1oCKoMbKY B M3yYeHHbIX HAMU HayUYHbIX UCTOYHMKAX He HaLLIOCh AOCTa-
TOYHO MHbOPMaLUN O CPOYHOM FMCTONOMMYECKOM UCCNeAOBaHUN KPYMHbIX TepaToM BO
BpemA KecapeBa CeYeHUs, Mbl CYMTAEM, UTO NPEACTABNEHHbIN HaMU CITyYal MOXeT NMeTb
TeopeTnyecKoe 1 NpaKkTUYecKkoe 3HaueHve Ansa Bpadei.

Matepuanbi u metoapl. Y 19-neTHell 6epeMeHHON XeHLMHbI BO BPEMSA KecapeBa ceye-
HMA 6blna obHapyxeHa 3penias TepaToma ANYHMKa C 6eCCMMNTOMHON KPYMHOWM CePO3HON
KNUCTafeHOMOM, ANAarHOCTUPOBaHHON NpPY AOPOAOBOM Y/bTPa3ByKOBOM UCCNEA0BaHUMN.
Ha 37-1 Heplene 6epeMeHHOCTY NaUMeHTKa NOCTYNUAa B Hally KIWHWKY B CBA3M C POAO-
BbIMM Gonamu. B pesynbTtaTe KecapeBa ceueHNa poauca XnBo Manbumk Becom 3380,
poctom 49 cm (no wkane Anrap — 7/8 6annoB). 3penas Tepatoma 6bina obHapyxeHa npu
NYHKUMW KUCTafl€eHOMbl AN CPOYHOrO FUCTONOMMYECKOro UCCNefoBaHUA. JKcnpecc-
rMCTONIOrMYeCcKoe NCceloBaHme XULKOCTU KNCTbI UCKNIOUMIO 3/10KauyeCTBEHHOCTb. bbina
BbIMOJIHEHA JIEBOCTOPOHHAA agHeKcaKToMuUA. MNocne onepauuun gMarHo3 3penown Tepato-
Mbl 6bl1 TMCTONOINYECKM MOATBEPKIEH.

BbiBoAbI. YNbTpa3BykoBoe nccefloBaHe MOXET OblTb HeJOCTaTOUHO NHGOPMATUBHBIM
npw MarHocTuKe 3pesbix TepaTomM ANYHNKOB BO Bpemsa 6epemeHHocTU. [poBeaeHmne sKc-
npecc-6uoncun Bo Bpemsa onepaummn onpegensetr o6beM XMpypruyeckoro BMeLlaTesb-
CTBa. JTa XMpypruyeckas TakTUKa MOXeT NpeAoTBPaTUTb He TONbKO PELMANB, HO 1 3110-
KauecTBeHHOE NnepepoXaeHune KPYnHbIX TepaToM ANUYHUKOB.

KnioueBble cnoBa: skcnpecc-6moncus, KecapeBo ceveHue, 3penas TepaToma AMYH1Ka

B INTRODUCTION

Adnexal tumors are common during pregnancy. Wide use of ultrasound methods
during pre- and antenatal care leads to their earlier detection. Mature cystic teratomas
originate from primordial germ cells and are composed of well-differentiated derivatives
of any combination of the three germ layers: ectoderm, mesoderm, and endoderm.
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Ectodermal elements usually predominate. Although they are generally benign, on rare
occasions they may undergo malignant transformation in one of the elements, with
squamous cell carcinoma being the most frequent malignant histology [1].

Thus, the frequency of adnexal tumors during pregnancy is estimated as 0.2-2%
depending on the stage of pregnancy [2]. During pregnancy, it is possible for adnexal
masses to spontaneously resolve without medical intervention, but sometimes situations
requiring urgent surgical intervention may arise. These include ovarian torsion (1-22%),
cyst rupture (0-9%), birth canal obstruction (2-17%), and at the same time they carry
the risk of malignancy [3]. Notably, a large proportion of these tumors are typically
considered benign based on their anatomical and pathological characteristics. Currently,
an increasing number of studies emphasize the importance of frozen section analysis for
the intraoperative evaluation of cystic masses. This technique not only guides the extent of
surgical intervention but also facilitates fertility preservation in young women. Historical
accounts in literature, often referenced under the term Ice Age of Anatomy and Obstetrics,
highlight the early origins of this method. In March 1870, anatomist Wilhelm Braune, at
his Leipzig institute, received the body of a young woman who had hanged herself in
the final month of pregnancy. Rather than performing a conventional dissection, Braune
employed an unconventional approach: he froze the cadaver and then sliced it vertically
to produce what is considered the first ‘frozen sections’ of a pregnant body [4]. The frozen
section technique was initially introduced by William H. Welch at Johns Hopkins Hospital
in 1891 for intraoperative consultation. The method was subsequently refined by Wilson
and McCarty in 1905 at the Mayo Clinic [5]. Contemporary research offers relatively limited
discussion regarding the use of this technique within obstetrics. Most of the scientific
literature has concentrated on ovarian neoplasms in the context of gynecologic oncology.
Preoperative clinical assessment, imaging studies, and serum CA125 levels do not provide
a definitive diagnosis for ovarian tumors. In this context, intraoperative consultation
through frozen section analysis is essential for guiding appropriate surgical management
of ovarian neoplasms. Surgical management of ovarian tumors is guided by the tumor’s
histopathological characteristics. Benign lesions are generally managed conservatively
through cystectomy or oophorectomy. Borderline tumors typically necessitate pelvic
lymph node assessment along with limited omental sampling; however, procedures that
preserve fertility and ovarian function remain the preferred approach in young women.
For malignant tumors, comprehensive staging and cytoreductive surgery are indicated,
which may include total abdominal hysterectomy with bilateral salpingo-oophorectomy,
lymph node sampling, peritoneal biopsies, and omentectomy [6].

Another retrospective study, conducted in accordance with the Declaration of Helsinki,
received approval from the Institutional Review Board of the National Cancer Center,
Tokyo, Japan (2021). The study reviewed data from 875 patients with ovarian tumors who
underwent intraoperative frozen section evaluation between January 1997 and January
2019. The findings indicated an overall concordance rate of 93.8% for frozen section
diagnoses, with diagnostic sensitivities of 99.6% for benign and 93.2% for malignant
ovarian tumors. In contrast, for borderline tumors, the sensitivity and positive predictive
value of frozen section diagnosis were 85.6% and 79%, respectively [7]. Kung et al. noted
that, although a survey conducted in the United Kingdom indicated that intraoperative
frozen section is performed less frequently, this approach remains standard practice in
many other countries. In their 11-year review of frozen section analysis of ovarian tumors,
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the authors concluded that effective intraoperative communication between surgeons
and pathologists is essential to ensure accurate information exchange and to minimize
the risk of diagnostic errors [8].

In the presented report, we consider a clinical case that appeared as a serous
cystadenoma on ultrasound, which turned out to be a dermoid cyst only during cesarean
section and resulted in adnexectomy. In our clinical experience, intraoperative frozen
section analysis was utilized, and the diagnosis of a mature ovarian teratoma was
subsequently confirmed by final histopathological examination.

B CASE REPORT

A 19-year-old primigravida (G1 PO) woman presented to the Obstetrics and Gynecology
Department for prenatal care, starting from the 9th week of pregnancy. A routine
antepartum ultrasonographic examination revealed a 9-week uterine pregnancy with a
live fetus consistent with gestational age, exhibiting a positive heart rate of 170 beats
per minute. Additionally, a septate anechoic tumor was found in the left adnexa, which
was suspected to be a large serous cystadenoma. Despite the experienced specialist
performing the ultrasound examination, it has been suggested that magnetic resonance
imaging could help the patient and after the 16th week of pregnancy, information has
been provided about the possibility of laparoscopic surgery. However, the patient has
chosen to decline both the recommended additional radiological examination and
surgical intervention, indicating her readiness to grant consent only in the case of an
emergency. A transabdominal ultrasound revealed that the size of the cyst during the
pregnancy was

16.17x10.16 cm at 12 weeks 14.42x9.71 cm at 19 weeks, 15.15x9.81 cm at 28 weeks,
and 13.75x9.41 cm at 32 weeks, 14.09x9.68 cm at 37 weeks (Fig. 1). In dynamic
ultrasonographic images, no acoustic shadows, no solid components within the tumor, or
no ascites in the abdominal cavity have been observed in the pathological adnexal region.
The opposite ovary has been visualized as normal in size and structure. However, since
the tumor showed no increase in size and was asymptomatic, no surgical intervention
was deemed necessary. In the 37th week of pregnancy, the patient presented to the clinic
with labor pains. The patient opted against vaginal delivery. Consequently, during the
cesarean section, excision of the cyst guided by intraoperative frozen section analysis was
planned. Intraoperative examination of the abdominal cavity revealed a large cystic mass
in the left adnexal region, while the uterus was consistent with the expected gestational
age. The cyst measured approximately 14x10 cm, exhibited a reddish coloration, and was
enclosed by a thick, rounded capsule. Healthy ovarian tissue was not identifiable, and
the left fallopian tube was also involved in the pathological process. The right adnexa
appeared unremarkable. A Caesarean section was successfully performed, and a live baby
boy weighing 3380 g and measuring 49 cm in length was delivered. The newborn’s Apgar
scores were 7 points at 1 minute and 8 points at 5 minutes, indicating a healthy condition.
The integrity of the uterus was restored.

During the operation, the cyst fluid was punctured, while the cyst was still inside the
peritoneal cavity (Fig. 2). The cyst fluid was yellowish color. After obtaining histological
material for the frozen section, mild fibrous tissue and delicate fibrous strands were
discovered within the cyst cavity. Teeth, nails, and other tissue forms were not observed.
The cyst fluid was sent for urgent histological examination, which ruled out malignancy
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Fig. 1. Ultrasound image of the left ovarian cyst before Caesarean section

Fig. 2. Puncture of cyst contents for frozen section examination

Fig. 3. Macropreparation (left ovarian cyst) removed during surgery (syst fluid was removed)
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Fig. 4. X400 magnification. There are glial cells, embedded in fibrillary stroma (Paraffin embedded
hematoxylen-eosin staining Microscope Leica DM1000 - Germany)

/4

Fig. 5. X200 magnification. Cyst wall, covered by epidermis, there is foreign body reaction under
epithelium (multinucleated giant epithelioid histiocyte can be seen) (Paraffin embedded hematoxylen-
eosin staining Microscope Leica DM1000 - Germany)

Fig. 6. X100 magnification. Neuronal tissue in the cyst wall (Paraffin embedded hematoxylen-eosin
staining Microscope Leica DM1000 - Germany)
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Fig. 7. X200 magnification. Cyst wall, covered by epidermis. There are skin appendages under epidermis
(hair follicles) (Paraffin embedded hematoxylen-eosin staining Microscope Leica DM1000 - Germany)

Fig. 8. X200 magnification. Cyst wall, covered by epidermis with hyperkeratosis and anuclear
keratinocytes (Paraffin embedded hematoxylen-eosin staining Microscope Leica DM1000 — Germany)

based on frozen section results. Considering the absence of healthy ovarian tissue and the
involvement of the left fallopian tube in the pathological process, the patient provided
consent for a left-sided adnexectomy, which was subsequently performed. The weight
of the adnexal mass after removal of fluid was about 400 grams. The removed tumor
was further analyzed through detailed histological examination (Fig. 3). The histological
results confirmed a diagnosis of benign mature teratoma (Fig. 4-8).

The patient had smooth surgery, and the postoperative period was uneventful.

B DISCUSSION

Mature teratoma refers to the most frequent ovarian tumors during pregnancy and
is characterized by a slow growth rate of 1.8 mm per year in most cases [9]. Mostly, the
diagnosis is made during routine ultrasound examinations. The share of this examination
in the correct diagnosis of dermoid cysts is high. However, sometimes, as in the case
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presented by us, ultrasound indicators may not always be accurate. From the reviewed
scientific literature, it is evident that ovarian dermoid cysts often go undetected on
ultrasound during the early stages of pregnancy, yet they tend to grow rapidly in the
second half of gestation. A case report from the Departments of Obstetrics and Gynecology
and Radiology at Antoine Beclere Hospital in France particularly drew our attention. The
article reports that a large ovarian cyst was identified at 22 weeks of gestation in a 32-year-
old woman, despite no adnexal mass being detected on ultrasound at 12 weeks. Due to
rapid enlargement and a total size exceeding 20 cm, a right adnexectomy was performed
via laparotomy at 28 weeks. Histopathological analysis confirmed the diagnosis of an
ovarian cystic teratoma. The authors note that dermoid cysts are typically slow growing,
even in premenopausal women, which may be related to an atypical pattern of estrogen
and progesterone receptor expression within the cystic teratoma [10]. In some sources,
this occurrence is described as the ‘invisible tumor phenomenon. Similarly, a case report
documented the incidental discovery of a mature teratoma in the right ovary during a
cesarean section. This finding was unexpected, as serial ultrasounds from the 8th to 9th
week of gestation had not revealed any significant ovarian abnormalities. Postoperative
histological examination subsequently confirmed the diagnosis of a mature teratoma in
theright ovary [11]. Recent scientific reports (2021) have also emphasized that a proportion
of adnexal masses continue to be detected unexpectedly during cesarean deliveries [12].
Only a small number of published cases have described a possible association between
the size of an ovarian cyst and the occurrence of IUGR [13]. We consider that the difficulties
in identifying ovarian teratomas on ultrasound during pregnancy may stem from
pregnancy-related shifts in the anatomical and topographical arrangement of the female
reproductive organs, as well as changes in tissue characteristics, including those of the
tumor. In such situations, magnetic resonance imaging (MRI), and in more complicated
cases, computed tomography (CT), can aid in achieving a more accurate diagnosis.

In another noteworthy case report, a 37-year-old pregnant woman at six months’
gestation presented with abdominal pain. The initial management plan was based on a
presumed diagnosis of fecaloma. As her condition deteriorated, clinicians suspected an
intestinal pathology following an MRI examination. A subsequent CT scan — performed
when indicated - revealed a dermoid cyst in the left ovary. The authors concluded that
ovarian teratomas may exhibit unusual clinical and imaging features, and that pregnancy
can limit the effectiveness of ultrasound in clearly defining these lesions. Therefore,
tomographic imaging methods may be necessary in selected cases [14].

It's noteworthy that in our case, an MRI examination was suggested to the patient
for further clarification of the nature of the ovarian tumor, but the patient declined this
option. As for pregnant patients with mature teratoma, according to the results of the
study conducted by Kaspi B. and all on 49 such pregnant women, since dermoid cysts
smaller than 6 cm do not grow during pregnancy and no complications are observed in
such patients, the choice of conservative observation is supported [15]. Tumors larger than
10 cm should be considered for resection because of the risk of torsion, tearing, and high
malignancy.The approach to 5-10 cm cysts remains controversial. One group of researchers
recommends resection of a cyst of this size if the structure is complex (septation, node,
etc.), while others recommend keeping it under control if it is a simple cystic structure
[16]. According to the research of Schmeler KM and all, the selection of surveillance
tactics in the management of adnexal masses with a low probability of malignancy based
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on the results of ultrasonographic images is more appropriate [17]. According to the
research of Hess LW and all, pregnant women whose surgery was delayed until the onset
of symptoms and therefore underwent emergency surgery for the removal of adnexal
tumor were more likely to have a poor prognosis of pregnancy outcomes than those who
underwent elective surgery [18]. According to Muhammad Osto, laparoscopic intervention
should be considered for early prevention of complications of ovarian tumors larger than
5 c¢m [19]. In the scientific sources investigated by us, we did not find any information
on frozen examination of cystomas during caesarean section due to large-sized ovarian
cysts during pregnancy. However, in case of the malignancy of cystomas (including
mature teratomas), there is a need to expand the scope of the surgical operation in
terms of radicality. We found additional evidence in the literature emphasizing the
role of frozen section during gynecologic surgical procedures. Sukumaran et al. (2014)
argue that imaging alone has notable limitations in accurately characterizing ovarian
masses, particularly when the lesions are large. Since preoperative diagnostic methods
often provide insufficient information regarding the true nature of ovarian tumors,
intraoperative frozen section becomes essential by offering a rapid histologic assessment,
thereby enabling the surgeon to choose the most appropriate surgical strategy. However,
several authors point out that frozen section also has certain constraints, especially when
dealing with borderline tumors [20]. This viewpoint aligns with the findings reported
by Hashmi et al., who identified that frozen section demonstrates high sensitivity and
specificity in diagnosing ovarian tumors and in assessing their malignant potential.
The authors suggest that it should therefore be employed whenever the preoperative
diagnosis is uncertain, as it helps guide the appropriate extent of surgical removal.
Nonetheless, under-diagnosis may still occur in borderline tumors - particularly those
with mucinous histology - though this limitation can be reduced by obtaining a greater
number of samples during frozen section analysis [21].

Among the scientific publications of recent years highlighting the significance of
frozen section, the retrospective population-based study by Asp. et al. (2022) involving
patients who underwent surgery for suspected ovarian cancer drew particular attention.
The authors report that out of 358 individuals diagnosed with ovarian cancer, frozen
section evaluation was performed in 187 cases, whereas the rest proceeded to surgery
without it. Consequently, 22 patients who had surgery without frozen section required
a second operation, including 5 who had been mistakenly classified as having ovarian
cancer. Notably, such misclassifications did not occur in the group where frozen section
had been utilized [22]. In a separate investigation by Palakkan et al. (2020), the authors
assessed the sensitivity and specificity of frozen section for diagnosing ovarian tumors
by comparing intraoperative findings with the final histological results. The overall
concordance of frozen section with the definitive histopathologic diagnosis was reported
to be 93.3%. The technique demonstrated high sensitivity, specificity, and strong positive
and negative predictive values for both benign and malignant ovarian neoplasms. Frozen
section proved to be a reliable and valuable tool for intraoperative assessment of ovarian
tumors, offering guidance in determining the appropriate type and extent of surgical
intervention [23]. In research carried out by Ratnavelu et al. in 2016 and published in
the Cochrane Database of Systematic Reviews, the role of frozen section analysis in the
intraoperative evaluation of ovarian masses suspected to be malignant was assessed. The
findings demonstrated that when frozen section suggested a benign lesion or an invasive
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malignancy, the final histopathological diagnosis matched roughly 94% and 99% of cases,
respectively. In contrast, when the frozen section result indicated a borderline tumor,
about 21% of these were ultimately confirmed as invasive cancer on final evaluation [24].

According to Kennedy NT et al. (2019), frozen section evaluation for ovarian tumors is
frequently requested to determine the mostappropriate surgical approach. Itis particularly
important for use in younger women before any procedure that might compromise
fertility, and in older patients prior to undertaking extensive or high-risk surgery. The
proactive measures proposed may help enhance the overall diagnostic precision of frozen
section analysis. Close collaboration between surgeons and pathologists is essential at
every center to ensure that frozen section provides the greatest possible benefit when
assessing complex ovarian masses [25]. However, in an article derived from the Children’s
Oncology Group (COG) study AGCT0132, Dicken et al. point out that the histologic profile
of ovarian tumors in children and adolescents differs significantly from that seen in adults.
In younger patients, germ cell tumors constitute a larger proportion overall, and the rate
of malignancy within this category is notably higher. Surface epithelial neoplasms are
uncommon in the pediatric population. This rarity is partly explained by the fact that, in
malignant ovarian germ cell tumors of children and adolescents, the use of frozen section
is largely confined to intraoperative assessment only [26].

Research from scientific sources has shown that the discovery of a significantly mature
teratoma during a cesarean section, along with studies and cases on the application of
frozen section in obsetrics, is relatively limited. We believe that the case report we have
presented reaffirms the importance of analyzing frozen sections during a cesarean
section in women with large-sized mature ovarian tumors, underscoring its theoretical
and practical significance for healthcare professionals. In clinical practice, there may be
cases where healthy ovarian tissue is not found in mature teratomas, as in our case. In our
opinion, performing intraoperative frozen sections in women with large ovarian tumors,
especially in young patients, is not only important for ensuring the correct surgical
procedure but also crucial in preserving fertility. At this time, the frozen examination of
the pathological tissue provides oncological caution in the diagnosis of ovarian cysts
and determines the radical approach to the treatment of the disease. If the whole ovary
is involved in the pathological process, in order to prevent the formation of recurrent
dermoid cysts and the prevention of neoplastic processes, oophorectomy should be
preferred (as in our case), regardless of the age of the patient, rather than partial resection.
However, in the case of choosing this tactic, each patient should be treated individually,
the possible complications, indications for surgery should be carefully considered.

B CONCLUSIONS

Our research has shown that despite the extensive use of frozen section in onco-
gynecology, its application is limited in obsetrics. The presented case highlights the
possibility of discovering an ultrasoundly undiagnosed ovarian mature teratoma
during a cesarean section, demonstrating the potential for conducting frozen sections
and determining the extent of the surgical procedure. The manuscript emphasizes the
insufficient informativeness of ultrasonography in the diagnosis of teratomas in obsetrics,
as well as the necessity for multidisciplinary collaboration between intraoperative
surgeons and pathologists.
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Abstract

The thymus is a central organ of the immune system that plays a crucial role in the
formation, differentiation, and functional maturation of immunocompetent cells. Age-
related involution of the thymus and its sensitivity to external factors significantly affect
immune homeostasis. The present study aimed to investigate the morphofunctional
characteristics of the thymus and structural changes occurring under the influence of the
biostimulator ASD-2 in experimental animals. The study was conducted on rats of different
age groups using macroscopic, histological, and morphometric methods. Age-dependent
changes in the vascular, capsular, trabecular, and parenchymal components of the thymus
were identified. Administration of ASD-2 did not result in pronounced alterations at the
macroscopic level; however, significant microscopic changes were observed, including
disruption of the cortical-medullary differentiation and expansion of stromal elements.
The findings indicate that ASD-2 exerts a targeted effect on the parenchymal-stromal
relationships of the thymus, which may influence immune reactivity. The obtained
results provide a morphological basis for evaluating the immunomodulatory effects of
biostimulants and may be useful in developing preventive and therapeutic approaches
for immunodeficiency conditions.

Keywords: thymus, morphofunctional characteristics, immune system, biostimulants,
ASD-2, experimental study, rats, thymic involution, immunomodulation
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Pesiome

BunoukoBas xenesa ABNAETCA LEHTPaSIbHbIM OPraHOM UMMYHHOW CUCTEMBI, UrpaoLnM
KJloUeByto posib B GopmrpoBaHmn, audpdepeHUmMpoBke 1 GyHKLVOHAIbHOM CO3peBaHNM
MMMYHOKOMIMETEHTHBIX KNEeTOK. Bo3pacTHas MHBONIOLMA TUMYCA 1 ero BbiICOKas YyBCTBU-
TEeNbHOCTb K 3K30reHHbIM GpaKTOpam OKa3blBalOT CyLWECTBEHHOE BAUAHME HA UMMYHHbIV
romeocTas. Llefiblo HacTosALero nccnefoBaHns ABUNOCh U3ydeHne MophodyHKLMOHANb-
HbIX OCOBEHHOCTE BUIOUKOBOM Xenesbl U XapakTepa ee CTPYKTYPHbIX M3MEHEHWI Nog,
BnvsHuem 6roctumynatopa AC[-2 B skcnepumenTe. MiccnefoBaHme BbINMOMHEHO Ha KPbl-
Cax PasfiyHbIX BO3PACTHbIX FPYMM C NPUMEHEHNEM MAKPOCKOMUUYECKMX, MMCTONOornye-
CKMX 1 MOPHOMETPUYECKNX METOAOB. YCTaHOBJIEHbI BO3PACTHbIE U3MEHEHSA COCYAUCTBIX,
KancynspHblX, TPAbeKyNApHbIX 1 MapeHXMMaTO3HbIX KOMMOHEHTOB TMMyca. BeeaeHuwe
AC[-2 He conpoBOX4anoch BblparKeHHbIMW aHATOMUYECKUMYI U3MEHEHWAMM, OfHAKO HA
MUKPOCKOMMUYECKOM YPOBHE BbliBNIeHbl HAPYLUEHWS KOPTUKO-MeaynnapHoi anddepeH-
UMaLmmn 1 ycuneHne CTPoOMasibHOro KOMMoHeHTa. MoslyyeHHble AaHHble CBUAETENbCTBYIOT
0 HanpaeneHHom Bo3gencTeum AC-2 Ha NapeHXMMATO3HO-CTPOMAsbHbIE B3aVIMOOTHO-
LIEeHNA TUMYCA, YTO MOXET OTPaXKaTbCA Ha UIMMYHHOW PeakTUBHOCTY OpraHm3ma. Pesynb-
TaTbl UCCNIEQOBAHUA UMEIOT 3HAUEHMe 1A 060CHOBaHMA MMMYHOKOPPUMMPYIOWMX 1 NPOo-
bUNAKTYECKNX MEPOMPUATUI NPU MMMYHOAEDULMTHBIX COCTOAHMAX.

KnioueBble cnoBa: TMMyc, MOPGOdYHKLMOHAbHBIE 0COBEHHOCTW, UMMYHHasi CUCTEMa,
6uoctumynatopbl, AC-2, sKCnepumeHTasibHOe NCCefoBaHmNe, KPbICbl, MHBOMOUMA TUMY-
ca, UMMyHOMOZYNALNA

B INTRODUCTION

The thymus serves as the primary organ of the immune system. During the early
phases of development, it regulates and directs the structural and functional maturation
of immunecompetent tissue; in later stages, it guarantees the integrity and efficiency
of immune responses. The thymus is a lymphoepithelial organ, with its parenchyma
comprising a threedimensional framework of epithelial cells, whose processes are
interlinked by desmosomal contacts, creating a type of syncytium [3, 5, 6].
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The spaces between epithelial cells are occupied by lymphoid cells, predominantly
Tlymphocytes, which are in various stages of differentiation. They constitute up to 90% of
all thymic cells [2].

Additionally, there is a significant presence of cells of mesenchymal origin, mainly
macrophages and interdigitating cells. The ratio of lymphocytes to nonlymphoid cells in
the thymus cortex is roughly 100:1, while in the medulla itis 1:20 [3]. The medulla is also
characterized by the presence of thymic bodies (Gassal’s bodies), which are created by
concentric layers of epithelial cells.

The histogenesis of the thymus is intricate. The thymus plays a pivotal role in the
development (both functionally and morphologically) of the immunogenesis system and
the initiation of the immune response in pathological conditions [1, 2]. In his context,
there is no doubt that the thymus is one of the most crucial central immune organs that
manage the body’s protective resources in response to the introduction of various types
of antigens, particularly genetically modified products [7].

However, despite substantial progress in understanding the structure and function of
the human thymus and experimental animals, there is still a lack of data in the literature
regarding the patterns of its morphogenesis following the application of ASD2. Such
information is critically needed to comprehend the general principles of the integrated
action of all components of the immune system after ASD use [4, 6].

The new findings will offer a morphological foundation for justifying the strategies
of immunocorrecting and immunomodulating therapeutic interventions for various
immunodeficiency states of the body. Furthermore, they will assist in establishing
morphological criteria for the reserve capabilities of the immune system at both organ
and systemic levels. Meanwhile, the subject of the patterns of morphological changes
and cytodynamics in the thymus under the influence of a biostimulator is inadequately
addressed in the literature. It has mainly been examined in various pathological scenarios
of the thymus [1, 7. Therefore, one can only indirectly infer the structural changes of the
thymus from data concerning its morphogenesis in pathological states and the immune
response to other antigens.

Therefore, there is a lack of data in the literature regarding the patterns of alterations in
the structure and cytoarchitecture in different regions of the thymus due to the influence
of genetically modified organisms. Available literature on the development of the thymus
under the influence of ASD- 2 is either nonexistent or inadequate. Given that GMOs have
been widely utilized in recent years, it is easy to comprehend the potential risks they may
pose to humans.

B MATERIALS AND METHODS

The research involved 50 mixedbreed rats; newborns, 3 months, and 6 months old.
All subjects were maintained under identical vivarium conditions. Rats in both the control
and experimental groups were given the same daily feed. All laboratory animals were
categorized into 3 groups: the experimental group - animals whose diet included soy
flour (at a dosage of 0,04 g per rat weighing 250 g for a duration of 30 days (n=20); the
control group - animals that received only a standard diet, without soy flour (n=15).
Group 3 - intact animals (n=15).

After the 30 day soy flour feeding period, the laboratory animal groups were euthanized
humanely, and an autopsy was conducted. Throughout the euthanasia and autopsy
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of the laboratory animals, the guidelines for biological safety and ethical standards for
handling laboratory animals were followed.

To investigate the morphological characteristics of the thymus, a macroscopic
approach (anatomical dissection) was utilized. Following the excision of the tissue,
fixation was performed in 10% buffered formalin, subsequently rinsed in water,
dehydrated in alcohols, and embedded in benzene. Thereafter, sections 4-6 microns thick
were embedded in paraffin and prepared, with staining performed using hematoxylin
and eosin. The sections were assessed morphometrically using an eyepiece micrometer
DN-107T/ Model CM001 CYAN cope (Belgium).

B RESULTS AND DISCUSSION

In baby rats aged one month, the diameter of the right internal thoracic artery ranged
from 121,4 to 165,4 microns, with an average of 146,7+0,42, while the left internal thoracic
artery measured between 121,2 to 166,6 microns, averaging 150,9+0,70.

The width of the right internal thoracic vein varied from 186,4 to 223,6, averaging
200,940,71 microns, and the left vein ranged from 195,7 to 234,4, with an average of
210,2+0,25. The thickness of the thymus capsule in onemonth rats at the gate was on
average 6,3+0,41 at the anterior end it averaged 8,7+0,32, and at the posterior end the
average was 7,3%0,21 microns. The diameter of the trabecula in the proximal region
averaged 13,4+0,6, while in the distal region it was on average 10,8+0,21 microns.
The depth of the trabecula averaged 14,0+0,61.

The area of the thymus lobule in onemonth baby rats averaged 72,1%. The wall
thickness of the trabecular artery in onemonth rats in the proximal region averaged
17,1£0,25 and for veins, it averaged 15,6+0,31 microns. The inner diameter of the artery
averaged 23,4+0,13 while for veins, it was 22,84+0,19 microns. The wall thickness of the
trabecular artery in onemonth rats in the distal region averaged 15,1+0,18, while veins
averaged 15,240,23 microns. The inner diameter of the artery averaged 20,9+0,21
compared to 17,4+0,37 microns for veins.

The thickness of the wall of the arteriole of the cortical layer was on average - 14,1+0,24
and the venules on average - 13,4+0,18; the inner diameter of the arteriole of the cortical
layer was on average - 16,3+0,41, and the venule is on average — 22,9+0,15 microns.

The thickness of the wall of the arteriole of the medulla was on average 13,4+0,26 and
the venules on average 13,1£0,11; the inner diameter of the arteriole of the medulla was
on average 15,6+0,3 and the venules is on average 17,2+0,12 microns.

In 3-month-old baby rats, the diameter of the right internal thoracic artery ranged
from 167,4 to 190,1 microns, on average 176,3£0,92, the left internal thoracic artery was
153,5 to 187,7 microns, on average 172,8+0,28. The width of the right internal thoracic
vein ranged from 226,1 to 263,2, on average 247,94+0,64 microns, and the left is equal to
202,8 to 251,4, on average 220,2+0,15.

The thickness of the thymus capsule of 3-month-old baby rats at the gate was on
average 5,8+0,11, at the anterior end on average 8,1£0,19, and at the posterior end on
average 6,9+0,31 microns. The diameter of the trabecula in the proximal part averaged
12,940,7, in the distal part it is on average 9,2+0,34 microns. The depth of the trabecula
was on average — 13,2+0,51. The area of the thymus lobule of 3-month-old baby rats is on
average - 68,4%.
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The wall thickness of the trabecular artery of 3-month-old rats in the proximal part
averaged 18,4+0,22, and the veins averaged 16,3+0,21 microns, the inner diameter of the
artery averaged 24,6+0,15 and the veins averaged 23,5+0,23 microns.

The wall thickness of the trabecular artery of 3-month-old rats in the distal part
averaged 16,4+0,19, and the veins averaged 16,6+0,25 microns, the inner diameter of the
artery averaged 21,6+0,31, and the veins averaged 18,7+0,22 microns.

The thickness of the wall of the arteriole of the cortical layer was on average - 15,7£0,14,
and the venules on average — 14,1£0,13; the inner diameter of the arteriole of the cortical
layer was on average - 17,4+0,43, and the venule is on average - 23,4+0,19 microns.

The thickness of the wall of the arteriole of the medulla was on average — 14,2+0,16,
and the venules on average — 14,3+0,21; the inner diameter of the arteriole of the medulla
was on average — 16,7+0,27, and the venule is on average - 17,940,13 microns.

The thickness of the wall of the arteriole of the medulla was on average - 15,6+0,36,
and the venules on average — 15,1£0,11; the inner diameter of the arteriole of the medulla
was on average — 17,8+0,17, and the venule is on average - 18,1+0,21 microns.

In 9-month-old rats, the diameter of the right internal thoracic artery varied from 221,5
to 252,8 microns, on average 242,3+0,34, the left internal thoracic artery was 218,2 to
259,4 microns, on average 230,8+0,25. The width of the right internal thoracic vein ranged
from 206,7 to 323,2, on average 302,9+0,84 microns, and the leftis equal to 272,5to 311,3,
on average 294,2+0,42.

The thickness of the thymus capsule of 9-month-old baby rats at the gate was on
average 3,9+0,41, at the anterior end on average 7,3+0,29, and at the posterior end on
average 5,6+0,11 microns. The diameter of the trabecula in the proximal part averaged
11,840,17, in the distal part it is on average 8,1+£0,14 microns. The depth of the trabecula
averaged 12,2+0,71.The area of the thymus lobule of 9-month-old baby rats is on average
53,7%.

The wall thickness of the trabecular artery of 9-month-old rats in the proximal part
averaged -20,3%0,18, and the veins averaged 18,8+0,34 microns, the inner diameter of the
artery averaged 26,3+0,25, and the veins averaged 25,6+0,13 microns.

The wall thickness of the trabecular artery of 9-month-old rats in the distal part
averaged 17,7+0,17 and the veins averaged 18,3+0,21 microns, the inner diameter of the
artery averaged 23,7+0,31 and the veins averaged 19,8+0,4 microns.

The thickness of the wall of the arteriole of the cortical layer was on average - 17,3+0,21
and the venules on average - 15,2+0,13; the inner diameter of the arteriole of the cortical
layer was on average - 19,1+0,23 and the venules were on average — 25,2+0,35 microns.

The thickness of the wall of the arteriole of the medulla was on average - 16,1+0,19
and the venules on average — 16,6+0,23; the inner diameter of the arteriole of the medulla
was on average — 18,3+0,33, and the venule is on average - 19,3%£0,15 microns.

In 12-month-old rats, the diameter of the right internal thoracic artery varied from
224,5 to 262,8 microns, on average 248,5+0,74, the left internal thoracic artery was 210,2
to 249,7 microns, on average 236,8+0,24. The width of the right internal thoracic vein
varied from 297,1 to 330,4 on average 315,540,24 microns and the left is 301,7 to 347,4,
on average 311,2%0,76.

The thickness of the thymus capsule of 12-month-old baby rats at the gate was on
average 3,6+0,17, at the anterior end on average 6,3+£0,09, and at the posterior end on
average 5,0+0,31 microns. The diameter of the trabecula in the proximal part averaged
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10,7£0,8, in the distal part it is on average 7,4+0,34 microns. The depth of the trabecula
averaged 11,5£0,71. The area of the thymus lobule of 12-month-old baby rats is on
average 46.2%.

The wall thickness of the trabecular artery of 12-month-old rats in the proximal part
averaged 21,6%0,12, and the veins averaged 19,3+0,14 microns, the inner diameter of the
artery averaged 27,5+0,17, and the veins averaged 26,7+0,23 microns.

The wall thickness of the trabecular artery of 12-month-old rats in the distal part
averaged 18,5+0,17, and the veins averaged 19,1+0,42 microns, the inner diameter of the
artery averaged 24,5+0,23, and the veins averaged 20,6+0,43 microns.

The thickness of the wall of the arteriole of the cortical layer was on average - 18,2+0,19,
and the venules on average - 16,3%0,18; the inner diameter of the arteriole of the cortical
layer was on average - 20,5+0,14, and the venules were on average - 26,3+0,22 microns.

The thickness of the wall of the arteriole of the medulla was on average — 17.3+0.41,
and the venules on average — 17.2+0.24; the inner diameter of the arteriole of the medulla
was on average — 19.1£0.19, and the venule is on average - 20.2+0.23 microns.

Fig. 1. A thymus lobule with a limited connective septum, numerous blood vessels in the septa are also
visible. Staining with hemotoxylin and eosin, 10x10

Fig. 2. The thymus lobule is represented by two clearly distinguishable areas-cortical and medullary
matter, connective tissue strands and vessels are also visible. Staining with hemotoxylin and eosin, 10x10
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The main morphometric features (area on slices, in %) of the structural components of rats are normal

Area on slices (%)
Structural components of the thymus "

X+Sx min max
1. Cortical substance 56.1£1.9 56.7 64.7
2. Medulla 23.9+1.9 18.2 283
3. Cortical-cerebral index 1.3+0.3 1.5 3.1
4. Stroma 12.8+0.6 8.6 11.6

Note: % the area of the structural component as a percentage of the area of the thymus.

The results of the study show that in 3 months of rats, the thymus gland in 67.6% of
cases consisted of 2 lobes and in 32.4% of one, multi-lobed forms were not detected.

Under the action of ASD, we did not detect any noticeable changes in anatomical
parameters. The most pronounced changes are observed in the microscopic structure of
the thymus gland.

In the experiment, the parenchyma of the thymus gland does not have a distinct
division into cortical and medulla, and there is also an increase in small and large diameters
of the medulla compared to the control.

Microscopic examination of the thymus after feeding ASD in animals revealed that
a sharp reaction develops after certain periods after administration, underdevelopment,
which progresses with an increase in the duration of the experiment. Thus, the results
of morphological studies have shown that pathological changes often occur in rats
when using ASD-2. Changes in the thymus when using ASD-2 should be taken into
account when choosing treatment tactics and developing preventive measures for both
immunodeficiency conditions and its complications.

B CONCLUSION

The impact of ASD on the thymus results in a targeted lesion between the parenchyma
and stroma; these modifications may stem from a specific response of the thymus to the
introduction of ASD, which culminates in reduced immunity, the emergence of allergic
reactions, the development of antibiotic resistance, along with a decline in treatment
efficacy and accumulation processes within the body.
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HA NEPBYIO

MPABUJIA AN1d ABTOPOB, MJIAHUPYIOLLUX NYBJIMKALUIO B >KYPHAJIAX U3 ATEJ/IbCTBA

«[MMPO®ECCUOHAJIbHBIE U3AAHUA»

C noppo6Ho Bepcmen 1 npumepamu opopmneHns
CTaTbM MOXXHO O3HAaKOMUTbCA Ha caiiTe recipe.by.

B »ypHane ny6nunKyoTca opuriHanbHble cTaTby, Onu-
CaHMA KNMHNYECKMX HabMIOAEHUIA, neKunn 1 0630pbl nnTe-
paTypbl.

KypHan paccmaTpuBaeT maTepuasnbl OT aclMPaHTOB,
covcKaTeneln, AOKTOPAHTOB, CMELMaIMCTOB N SKCMEPTOB.

MNpepcTaBneHne cTaTby B XypHan NoapasyMeBaeT, uTo:

CTaTbs He Gblnia OMy6VMKOBaHa paHee B ApYroM XypHarne;
B CTaTbA HE HAXOAUTCA Ha PaCCMOTPEHU B APYTOM XKypHane;

BCE COaBTOPbI COMMacHbl C NybnuKauven Tekylien

BEpCUM CTaTbu.

Mepen oTnpaBKol cTaTby Ha paccmoTpeHue ybeau-
Tecb, yto B daine (pannax) cogepuntca Bca Heobxogmmas
nHbOpMaLMA Ha PYCCKOM M aHIIMINCKOM A3blKax, yKa3aHbl
NCTOYHUKM MHOPMaLMK, pa3MeLLeHHOW B PUCYHKax U
Tabnumuax, Bce UmtaTbl 0GOPMIIEHbI KOPPEKTHO.

MapameTpbl popmaTmposaHus: Times New Roman,
Kernb — 12, MeXAYCTPOUHbll uHTepBan - 1,5. O6bem
OPUrMHANBLHOIrO UCCEAOBAHUA, OMUCAHWA  KIIMHMYEeC-
Koro cniyyast — 30 000 3HakoB ¢ npobenamu (15-17 cTpa-
HuL), o63opa, nekumn — 50 000 3HaKoB C mpobenamu
(20-25 cTpaHuy). KonnyecTBo pUCYHKOB U Tabnuy — He
6onee 5 ans Kaxpon nosvuun. Konnyectso nutepatyp-
HbIX WCTOYHWKOB: [N OPUTMHANIbHOTO WCCNeAoBaHUs,
OnrcaHnA KNMHUYECKoro cinydas — He 6onee 30, 0630pa,
nekumm — He 6onee 50. lonyckaetca 10-15%-e oTknoHe-
HVie OT 3aflaHHbIX 06BEMOB.

Ha tutynbHOM nucte ctatbm pasmewjatorca (Ha
PYCCKOM U aHININCKOM A3bIKax):

I. Uma aBTOpa (aBTOPOB)

Ha pycckom si3blke Npu yKasaHuy aBTOPOB CTaTbk da-
MUAUIO CiefyeT yKasblBaTb 4O MHWLNANOB UMEHMN 1 OTYe-
ctBa (MBaHoB IN.C.).

Ha aHrnuiickom A3blke Npu yKasaHuM aBTOPOB CTaTby
ncnonbsyerca ¢opmat «Mms, nHMLMan otyecTsa, Gpamu-
nnsa» (lvan 1. lvanov). ®amununio Ha aHIMIACKOM Si3blKe He-
06X0AUMO yKasblBaTb B COOTBETCTBMU TeM, KaK OHa bbinia
yKa3aHa B paHee ony6/MKOBaHHbIX CTaTbsX, U UCMOSb-
30BaTb cTaHZapT BSI.

Il. Undpopmauums 06 aBTOpe (aBTOpax)

B sToMm paspene nepeuncnaotca 3BaHve, AOMMKHOCTb,
NHble peranun. 3aecb Takxe yKasblBatoTcsa e-mail n Tene-
$OH OTBETCTBEHHOrO aBTOpA.

1. A¢ppunuauyus asropa (aBTOpOB)

Addunmauyma Bknouyaet B ceba oduumanbHoe Has-
BaHMe opraHu3aumu, BKNOYasa ropod 1 cTpaHy. ABTopam
Heo6X0AMMO yKa3blBaTb BCe MecTa paboTbl, MeloLLue oT-
HOLLEHVE K MPOBeAEHUNI0 NCCefoBaHMA.

Ecnu B nogrotoBke cTaTby MPUHUMANM yyactve aB-
TOpPbI 3 Pa3HbIX YUpexxaeHnin, HeobXoanMO yKasaTb npu-
HaJIeXXHOCTb KaXKoro aBTopa K KOHKPETHOMY yupexxae-
HIIO C MOMOLLbIO HAACTPOUYHOTO MHAEKCA.

Heobxoaumo oduumanbHoe aHros3blyHOe Ha3BaHWe
yupexaeHvs ans 611oKa MHGoOpPMaLMM Ha aHIMIMACKOM si3blKe.

IV. HasBaHme cTatbmn

HasBaHwue cTaTby Ha PycCKOM A3biKe AOMKHO COOTBET-
CTBOBaTb COAEPXKaHMIO CTaTbW. AHINO0A3bIYHOE Ha3BaHWe
[OMKHO ObITb FPAaMOTHO C TOYKM 3PEHWS aHMMIACKOro
A3blKa, MPU 3TOM MO CMbIC/TY NOSIHOCTbIO COOTBETCTBOBATb
PYCCKOA3bIYHOMY Ha3BaHUIO.

V. AHHOTauunAa

PekomeHayemblii 06beM CTPYKTYPUPOBAHHOM aH-
HOTaUMW ANs OpUrMHaNbHbIX nccnegosaHui: 1000-2000
3HaKOB € Npobenamu. AHHOTaLUMA COZEPXUT creaytoLime

HA CNEAYIOLLYIO

pasgenbl: Llenb, MeTogbl, Pesynbrathl, 3aknioueruve. [ina
0630pHbIX CTaTel 1 ONNCaHNI KNIMHUYECKMX CITyYaeB Tpe-
60BaHUI K CTPYKTYpe pe3tome HET, ero o6bem JOMKeH co-
CTaBnATb He MeHee 1000 3HaKOB ¢ Npobenamu.

B aHHOTauuio He crnepyeT BKOYaTb BrepBble BBe-
[EeHHble TepMUHbI, abbpeBmaTypbl (3a UCKNOYeHnem 06-
LLen3BEeCTHbIX), CCbIMIKM Ha IMTepaTypy.

VI. KnioueBble cnoBa

5-7 cnoB no Teme cTaTbW. XenatesnbHO, YTOObI Kilto-
yeBble C/I0Ba AOMOJHANN aHHOTALMIO 1 Ha3BaHMe CTaTb.

VII. BnarogapHoctn

B 5TOM pa3pene yka3blBalOTCA BCE MCTOYHUKUN GUHAH-
CUPOBaHNA MCCNefOBaHNA, a TakkKe 6arogapHocTy fio-
[AM, KOTopble yyacTBOBanu B paboTe Hap CTaTbel, HO He
ABNAIOTCA ee aBTOpaMu.

VIIl. KOHGNUKT nHTepecoB

ABTOp 06A3aH yBefOMWUTb pefakTopa O peanbHOM
WK NOTEHLNaNbHOM KOHGANKTE MHTEPECOB, BKITIOUNB UH-
dopmMaumio 0 KOHPNMKTe NHTEPeCoB B COOTBETCTBYIOLNI
pa3gen ctatbu. ECnn KOHGNMKTa MHTEpeCoB HeT, aBTop A0-
JIKEH TaKXe coobwuTb 06 3ToMm. Mprmep dopmynnposku:
«KOHGNMKT MHTEPECOB: He 3asBeH».

TekcT cTaTbn

B xypHane npuHaT ¢opmat IMRAD (Introduction,
Methods, Results, Discussion; BeegeHue, Metoppl, Pe3ynb-
TaTbl, O6CyxpeHe).

PucyHkn

PycyHKN [OMKHbI 6bITb XOPOLLEro KayecTsa, MPUroa-
Hble AnA nevatu. Bce pucyHKM JOMKHBI MMETb NMOAPUCY-
HouHble nognucu. MoapucyHoUHas NOANMCH JOMKHA ObITb
nepesBefeHa Ha aHMMACKNI A3bIK.

Ta6bnuubl

Tabnuupbl AOMKHbI OblTb XOPOLIEro KauyecTsa, Npurog-
Hble Ana nedatn. O6s3aTeNibHbl TabNULbI, NPUroaHble ANA
penakTMpoBaHUsA, a He OTCKAaHMPOBAaHHbIe UK B BUAE pu-
CyHKOB. Bce Tabnmubl JOMKHbI UMeTb 3aronoBku. Ha3saHre
TabnMLbl SOMKHO ObITb NEepeBeAeHO Ha aHMIMINCKINNA A3bIK.

CnuncokK nuTepartypbl

B>kypHane ncrnonb3yetcs BaHKyBepckumin popmat umtu-
POBaHWsA, KOTOPbIV NOAPa3yMeBaET OTChINIKY Ha MCTOYHVIK B
KBaApaTHbIX CKOOKax 1 nocnegyllee yKkasaHue NCTOYHU-
KOB B CMMCKe NTepaTypbl B NopagKe yrnoMUHaHuA: [6].

Mpn onncaHMn UCTOYHMKa cnefyeT yKasblBaTb €ro
DOI, ecnun ero MoXHo Hantu (gnA 3apybexHbIX UCTOYHU-
KOB yAiaeTca 370 caenatb B 95% ciyyaes).

B ccbinkax Ha cTaTby U3 XYpPHaNoB AOMXKHbI ObITb 061-
3aTesIbHO YKa3aHbl rof BbixoAa nybnukaumm, Tom 1 Homep
XKypHana, Homepa CTpaHuL,.

B onvcaHum Kaxgoro NCTOUHMKA JONXKHbI ObITb Npea-
CTaBieHbl He 6oree 3 aBTOPOB.

CcbInKn BOMKHBI ObITb BEepUOULNPOBaHDI, BbIXOLHbIE
JaHHble NpoBepeHbl Ha obULIMaNIbHOM CaiiTe.

Cnucku nuTepaTtypbl MPUBOAATCA TOJIbKO Ha aH-
rMnincKoM s3blke, 6e3 TpaHcnmTepauwmu. Nocne onucaHus
PYCCKOA3BIYHOIO WCTOYHMKA B KOHLIE CCbIIKU CTaBUTCA
yKasaHuie Ha A3blk paboTbl: (in Russian).

[na TpaHcnuTepaumm umeH U Gamunnii aBTopoB B
PYCCKOA3bIYHBIX MCTOUYHUKAX, Ha3BaHWI XYpPHaNoB crepy-
eT ncnonb3oBaTb cTaHZapT BSI.

Pepakums >xypHana BefeT nepenncky C OTBETCTBEH-
HbIM (KOHTaKTHbIM) aBTOPOM.

Pepakums BnpaBe OTKIOHWTb CTaTblo 6e3 yKasaHuA
MPUYMHBI.

HAMPEABIAYLLYIO

K COAEPXAHUIO
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