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Summary. Lung neuroendocrine tumors (NETs) are considered rare, but their incidence increasing worldwide. According to recent
studies, NETs take up to 25% of all lung malignancies. Bronchopulmonary NETs are heterogeneous neoplasms classified into four
histological types: typical carcinoid, atypical carcinoid, large cell neuroendocrine carcinoma and small cell lung carcinoma. Often lung
NETs are clinically silent or cause non-specific symptoms; the correct diagnosis usually is delayed. Regional and distant metastasis
turn out to be the first manifestation of the disease in more than 40% of patients, which has critically negative effect on the survival.
Morphology and immunohistochemistry (IHC) are important in lung NETs diagnosis, but IHC results remains ambiguous in some
cases. Ki-67 helps to distinguish carcinoids from high-grade lung NETs, but is not reliable enough to determine the disease clinical
course and prognosis. The aim of this study was to evaluate expression of proliferative marker TOP2A as a prognostic criterion
for lung NETs. Methods. Surgical and biopsy material from 50 patients with lung NETs before chemotherapy prescribing was used
for this study. Regular morphological examination and IHC was performed in each case. Non-parametric statistics was used for Ki-
67 and TOP2A expression evaluation. Results. Higher Ki-67 scores corresponded to TOP2A higher expression (Spearman'’s correlation,
r=0.603, p=0.00000362). There was no significant association of Ki-67 and necrosis severity, and metastases. At the same time
TOP2A expression related to several key features of lung NETs. TOP2A rates were significantly linked with necrosis severity
and metastasis in lymph nodes. Low TOP2A scores were associated with longer overall survival (OS); a cutoff TOP2A <13% was
critical for patients’ OS. Conclusions. TOP2A appeared to be more reliable than Ki-67 and can be used as the additional predictor
for regional metastatic lesions at the time of diagnosis and for shorter survival rates in patients with lung NETs. But further prospective

studies are desirable to clarify the «critical rates» of TOP2A as a prognostic factor at bronchopulmonary NETs.

Keywords: lung neuroendocrine tumors; immunohistochemistry; TOP2A; additional prognostic marker.

INTRODUCTION

The most modern research in oncology are focused on the study
of clinical course, treatment, survival rates and outcomes, but all
this is impossible without accurate and appropriate diagnostics.
That is also actual for lung neuroendocrine tumors (NETs),
that are considered heterogeneous malignancies, arising
from neuroendocrine cells of the bronchopulmonary epithelium.
Although NETs are uncommon (1—8 cases her 100 000 in different
countries), their incidence is rising over last decades, mainly
because of greater awareness of the disease and increased accuracy
of diagnosis [1-3].

Lung NETs account for only a small proportion of all
cancers (about 0.5%), and about 12% among all NETSs, but their
incidence has substantially increased over time [1, 3]. Moreover,
it is estimated that approximately 20—27% of all primary lung
neoplasms are NETs [4]. In most cases lung NETs have no specific
symptoms, and more than 95% of them are secretory inactive [5].
Because NET symptoms nonspecific or absent until more advanced
stages, this often leads to a serious delay in diagnosis [1]. And there
is a significant discrepancy between the number of NETs diagnosed
clinically and morphologically. At the time of diagnosis more than
40% patients with lung NETs have local and distant metastases.
If bronchopulmonary NETs manifest with distant metastases,
the prognosis is critically poor: patients” OS is 8.3—11 months |2, 6].
Surgery is the method of choice in lung NETS’ treatment, but afterit,
treatment options are limited: neither adjuvant chemotherapy
no radiation therapy are standards of treatment of broncho-
pulmonary NETs [3, 7].

Lung NETs are divided into four morphological subtypes:
from well-differentiated typical carcinoid (TC) to the high-grade
large cell neuroendocrine carcinoma (LCNEC) and small cell
lung carcinoma (SCLC), with extreme differences in management
and survival [3, 8—12].
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A major problem in neuroendocrine pathology
is the identification and separation of aggressive low-grade
NETs from those with a benign or more indolent behavior [13].
Morphological features are the «gold standard» for lung NETs
grading, but practicing pathologists has experienced cases when
clear-cut separation between TC and atypical carcinoid (AC)
or AC and LCNEC using morphological criteria is impossible
and additional tests are needed to reach a correct diagnosis and
prognosis estimation [12].

Today, modified classification criteria include the number of mitoses
per 2 mm?, the occurrence and severity of necrosis, histological features
and IHC for neuroendocrine markers [7, 11, 14] (fig. 1).

Ki-67 is mandatory for grading because grade is considered
the dominant driver of prognosis in lung NETs [15—17]. Proliferative
index is a potentially meaningful marker for lung NETs sub-
categorization, especially in biopsies with crash artifacts impairing
the morphological evaluation [12]. Also, Ki-67 has been shown
as a relevant prognostic factor in broncho-pulmonary NETs
and it’s high rate is significantly associated with clinical stages II1
and IV [18].

The correct diagnosis has critical influence on prognosis,
but sometimes is difficult to make it accurately. And the significance
of Ki-67 in lung NETs is still a controversial issue. Well differentiated
lung NETs may show Ki-67 values that overlap with those of poor-
differentiated, suggesting they have worse prognosis, than was
established upon morphological features [3, 19]. That create some
confusion among pathologists and clinicians. As Ki-67 evaluation
is not considered reliable enough, especially in small biopsies
and metastatic disease [16, 20, 21], other cell proliferation markers,
e.g. TOP2A may be used, although it’s expression and prognostic
effects seems different among different cancers [22, 23].

TOP2A is essential for the regulation of DNA topology during
it’s replication, transcription, and chromosome segregation
and is strongly associated with cells proliferation especially
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Fig. 1. Morphological criteria for the diagnostics of broncho-pulmonary NETs (adopted data) [3, 4]

in malignancies. TOP2A is considered as a marker giving valuable
information on diagnosis at high and low differentiated tumors [24].
It was shown that increased expression of Ki-67 and TOP2A
correlate with each other, and poor differentiation as well as grading,
staging and prognosis [25]. Although these markers have different
expression patterns in the cell cycle (Ki-67 shows the highest
expression in G2/M phase, while TOP2A, mainly related to DNA
synthesis — in the late S and G2-M phases), they are considered
critical for evaluating the proliferation status and are a useful tool
to assess the malignancy aggressiveness [26].

We aimed to estimate expression of TOP2A as the possible
essential prognostic criterion for lung NETs.

METHODS

Retrospective and prospective study was conducted. FFPE
blocks with lung NETs (resections and biopsies) were taken
from 50 unique patients, have been treated in Kiev City Clinical
Oncological Center in 2010—2020. Morphological diagnosis was
made (including neuroendocrine morphology, grade, TNM,
and stage). All the cases were classified based on 2015 WHO
Thoracic Tumors Classification. Also, ICH was performed
(neuroendocrine and lung tumors’ markers: ChrA, Syn, TTF-1,
CK7,CD56, Ki-67 and TOP2A) before chemotherapy was provided.
All morphological and IHC data were assessed by two different
independent pathologists without the knowledge of patient’s clinical
data. Medical records’ data were used to assess clinical findings
and survival.

The study was agreed with the Commission on Bioethical
examination of Bogomolets National Medical University
(protocol Ne 118, 18 Jan 2019).

To determine markers’ expression, we used anti-
Ki-67 monoclonal antibody, clone MIB-1 (Dako, USA),
and Topoisomerase I alpha, Clone EP93 (Epitomics, France).

Only nuclear ICH staining and it’s intensity for Ki-
67 and TOP2A was considered. For each sample, 5 microscopic
fields at X200 magnification were selected, and 100 tumor
cells in each field were counted to assess the staining intensity
and percentage of positive cells.

Ki-67 <3% was considered grade 1 (TC); Ki-
67 4—19% corresponded grade 2 (AC); Ki-67 >20% was estimated
as grade 3 (LCNEC and SCLC) [16, 17].

TOP2A expression was estimated on the same FFPE samples.
We evaluated the correlation between TOP2A and Ki-67 rates. Also,
we checked TOP2A association with necrosis severity and metastases.
Patients’ survival was evaluated depending on TOP2A rates.

All calculations were made using Microsoft Excel. Statistical
analysis was performed using the Program EZR 1.35 (R statistical
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software version 3.4.3, R Foundation for Statistical Computing,
Vienna, Austria).

We used nonparametric statistics for this study. Ki-
67 and TOP2A distribution was counted using Mann — Whitney
U test. Spearman’s rank correlation was used for Ki-67 and
TOP2A levels association, and for TOP2A dependence on presence
and severity of necrosis. ROC-curve was used to assess the prognostic
value of TOP2A. Patients’ survival was analyzed using Kaplan —
Meier method and monovariant Cox proportional hazard regression
model. Log-rank test was used to assess the significance of differences
in survival between groups with different TOP2A scores [27].

RESULTS

The patients’ age ranged from 29 to 76 years, the male/female
ratio was 4.55:1. There were 6 (12%) patients (4M/2F) of young age
(15—47 yearsold); 22 (44%) (16M /6F) of the middle age (48—63 years
old); and 22 (44%) (21M/1F) elderly patients (>64 years old).

The sample was censored. The follow-up period varied
significantly — from 10 daysto 7,1 years, on average, the observation
period was 3.81 months. The outcome was not traced in 9 (18%)
cases. 12 (24%) patients died, their OS after diagnosis averaged
2.41 months. Due to medical records, 29 (58%) are alive;
in this case the follow-up period also varied significantly
and averaged 4.61 months.

Atthe time of diagnosis regional metastases of bronchopulmonary
NETs were found in 36 (72%) cases, distant metastases —
in 21 (42%); in 6 (12%) patients local or distant metastatic lesions
were not identified. Distant metastases were seen in liver —
in9 (42.8%) cases, in bones — in 4 (19%), in lungs — in 3 (14.3%),
in brain and joints — in 2 (9.5%) observations each, in adrenal
gland — in 1 (4.7%) case. Multiple distant metastatic lesions
were observed in 5 (23.8%) cases. 7 patients (33.3%) had distant
metastases, but location is not clearly defined.

The pneumonectomy/lobectomy specimens were available
in 18 (36%) cases, others 32 (64%) were biopsies; 16 (50%) biopsies
were small, with extensive crush artifact.

All examined cases showed features of neuroendocrine
architecture: «nests», «rosettes» or trabeculae and were positive
for one or more neuroendocrine markers, other than NSE. Based
upon diagnostics criteria, there was 1 (2%) TC, 17 (34%) AC,
7 (14%) LCNEC, and 25 (50%) specimens were SCLC.

The examples of Grade 2 and Grade 3 lung NETs morphology,
Ki-67 and TOP2A expression are presented on fig. 2—7, and in the table.

We observed a strong correlation between nuclear Ki-
67 and TOP2A staining intensity and a percentage of positive sells
(Spearman’s correlation, r=0.603, p=0.00000362).

Ki-67 scores ranged within 2—100%. Ki-67 <3% was observed just
in 1 (2%) tumor sample; Ki-674—19% —in 18 (36%); Ki-67 >20% —
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Fig. 2. Lung NET, Grade 2, mainly solid type of growth with
«nests» of tumor cells in fibrotic areas, and single small foci
of necrosis. Stained H&E, x200

Ty

Fig. 3. Pulmonary NET Grade 3 with numerous severe
necroses and hemorrhages. Stained H&E, X200

Fig. 5. IHC. Ki-67 diffuse nuclear staining (60%) in lung NET
Grade 3, X200

Fig. 6. IHC. TOP2A low expression (7%) in bronchopulmonary
NET Grade 2, x200

Nk
Fig. 4. IHC. Ki-67 focal nuclear staining (15%) in lung NET
Grade 2, x200

in 31 (62%) cases. Necrosis was seen in 37 (74%) tumor samples, and
in 21 (42%) cases it was severe. The mean Ki-67 in patients without
necrosis was 30.8% (ranged 2—80%) (95% CI 16—45%). In cases with
necrosis the mean Ki-67 was 37.3% (ranged 4—100%) (95% CI 29—
46%). The difference between these two groups (without necroses
and with necrotic foci) was significant (Mann — Whitney test,
p=0.02). Modified classification for lung NETs diagnostics includes
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Fig. 7. IHC. High TOP2A expression, diffuse nuclear staining
(65%) in lung NET Grade 3, X200

Ki-67 rates and necrosis characteristics. It is considered that
lung NETs Grade 2 perform several small foci of necrosis, while
in Grade 3 malignancies necrotic areas are usually extended and
accompanied by massive hemorrhages. However, in the current
study Ki-67 expression didn’t show relations with necrosis severity
(Spearman’s correlation, p=0.078; Mann — Whitney test, p=0.316).

Data on TOP2A rates and their estimation are rather
contradictory. Different authors propose wide range of TOP2A cut-
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Table. Ki-67, TOP2A, necrosis and metastasis in lung NETs Grade 2 and

Grade 3*
Lung NETs
Indicator Grade 2 Grade 3 p
18 (36%) cases 31 (62%) cases
Ki-67, % 12.8 50.0 0.053
Cl95% (11-15%)  Cl 95% (42—58%)
TOP2A, % 10.3 25.9 0.058
C195% (5-15%)  Cl 95% (18—-34%)
Metastasis in the lymph 10 (20%) 26 (52%) -
nodes
distant 5(10%) 16 (32%)
Necrosis  no 5(10%) 7(14%)
moderate 6 (12%) 10 (20%)
severe 7(14%) 14 (28%)

*One case — patient with TC (T2NOMO, stage IB), Ki-67 = 2%, TOP2A = 0%
wasn’t included in the table.

offs, but mainly they are >30% [22]. In our study TOP2A expression
was quite heterogeneous (it ranged from 0 to 85%). TOP2A >5% was
considered positive in 38 (76%) cases; TOP2A >35% was estimated
as overexpression in 10 (20%) cases. In 8 (16%) samples TOP2A
rates did not exceed 5%; 4 (8%) observations showed negative
TOP2A staining. The mean TOPA score for positive expression was
25.6% (95% C120—32%); for overexpression — 51.9% (95% Cl1 41—
63%); and 1.75% (95% CI 1-2%) if TOP2A rates didn’t exceed
5%. TOP2A expression appeared to be significantly associated
with the presence of necrosis (Spearman’s correlation, r=0.318,
p=0.0242) and it’s severity (r=0.303, p=0.0323).

Although Ki-67 rates increased in tumors with necrotic arears,
necrosis severity didn’t affect the level of Ki-67 expression. There
was no significant dependence of Ki-67 expression and metastases.
At the same time TOP2A expression related to several key points
of lung NETs (presence of necrosis ant it’s severity and lymph node
metastases). The significant, linear, straight correlation between Ki-
67 and TOP2A expression was revealed (Spearman’s correlation,
r=0.603, p=0.00000362). Higher rates of Ki-67 corresponded to larger
expression of TOP2A.

Degree of lymph nodes involvement is a prognostic factor
at the most common NETs sites; it’s higher rates are associated
with poor prognosis [3, 5, 28]. At the time of diagnosis metastases
into lymph nodes were seen in 36 (72%) patients, and in 8 (16%)
cases lymphoma was clinically suspected.

We estimated the predictive value of TOP2A scores for lymph
node lesion at the time of diagnosis (fig. §, 9).

TOP2A rates >13% was a prognostic factor for lymph nodes
metastatic lesion, at TOP2A <13% metastases in the lymph nodes
as a rule were not found (prognosis sensitivity 64%, specificity 73%).

TOP2A as a quantitative variable had a statistically
significant effect on survival (Cox regression, Hazard Ratio
1.038;95% CI:1.005—1.073, p=0.024), while Ki-67 showed no effect
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Fig. 8. Sensitivity and specificity of regional metastases
prediction depending on the rates of TOP2A

(p=0.106). Using Kaplan — Meier estimator, the median survival
in the entire sample range was 14 months (95% CI 6—21 months);
one-year survival was 58%. The sample range was divided
into 2 groups for comparison: 23 (46%) cases at TOP2A rates <13%
and 27 (54%) cases at TOP2A >13% (according to obtained data
on TOP2A scores as a predictor for lymph nodes metastatic lesion).
The patients’ survival was significantly different in these 2 groups
(log-rank test, p=0.006). The median survival at TOP2A <13% was
45 months, at TOP2A >13% — only 8 months; one-year survival
was 100% and 39% respectively (fig. 10).

DISCUSSION

Lung NETs are rare, heterogeneous group of neoplasms,
but their incidence has steady risen over the past few decades which
makes it necessary to revise and optimize criteria for their diagnosis
and prognosis that can be used in everyday practice of pathologists.

Ki-67 is widely used and is considered «the diagnostics golden
standard» [13, 16], however it is not reliable in the case of lung NETs
and cannot be used as a prognostic marker at least for metastatic
disease and survival. We used an additional proliferative marker —
TOP2A for more accurate prognosis evaluation at pulmonary
NETs’. TOP2A is a marker of tumor cells proliferation, it may
show strong correlation with the neoplasia biology and predict
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Fig. 9. This is a good ROC curve (AUC=0.73): diagnostic test
for lymph node metastases depending on TOP2A scores
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Fig. 10. The OS varied significantly at TOP2A rates <13% and
>13% (log-rank test, p=0.006)
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it’s clinical course [22]. TOP2A is not a new marker in cancer studies,
but the majority of them are focused on it’s potential predictive value
for anthracyclines efficacy [22, 24]. Although, there were several
attempts to use TOP2A to predict the course of the disease (presence
of metastases) or survival rates in different cancers, but results
appeared to be quite contradictory. One of probable reasons may
be due to different prognostic impact of TOP2A in different types
and subtypes of cancer. Another one mainly due to different methods
used to detect TOP2A status in different studies (usually FISH
and ICH, and poor agreement between these two methods) [22, 26].
Currently, ICH is commonly used method to detect TOP2A. But till
now no standard antibodies, staining procedure, and scoring system
have been recommended. Various cut-off values such as 5%, 10%,
15%, 20% and 30% have been applied in different studies [22].

Our study showed TOP2A is significantly associated with high
Ki-67 index, suggesting that such lung NETSs are more aggressive.
All cases of TOP2A overexpression (>35%) corresponded
to Grade 3, mean Ki-67 index was 57% (95% CI 35—79%).

TOP2A expression, in contrast to Ki-67, was significantly
associated not only with necrosis, but also with its severity and with
lymph node metastases. According to literature, at bronchopulmonary
NETs metastatic lesion of regional lymph nodes has the worst
predictive value than histology of the neoplasia [28].

The prognostic significance of TOP2A increased rates
for regional metastases and survival was shown (good ROC
curve (AUC=0.73; 95% CI: 0.558—0.901). For TOP2A <13%
metastases in the lymph nodes were not typical; median life
expectancy was 45 months, one-year survival reached 100%.
While TOP2A index >13% was a predictive factor for lymph nodes
metastatic lesion at the time of diagnosis and significantly poor
prognosis: median OS was about 8 months, one-year survival did
not exceed 39%.

These data lead us to the following suggestions: first one
that TOP2A is more sensitive than Ki-67 and can be used
as an additional predictive marker for lymph node metastases in lung
NETs; another one is that TOP2A can be thought as a prognostic
factor, it’s higher scores are associated with poor survival.

CONCLUSIONS

The current study demonstrated the prognostic impact of TOP2A
expression in lung NETs, suggesting the potential value of TOP2A
as a reference to regional metastatic lesions and shorter survival rates.

Limitation of the current study: retrospective analysis,
and relatively small sample range, the outcome could not be traced
in all the cases. Some patients were prescribed the adjuvant
chemotherapy (different drugs in different regimens) that could
affected their lifespan, so it also was acknowledged as a limiting
factor for this study.

Further prospective studies with standardized methods
of TOP2A measuring are needed to overcome the mentioned
limitations and to clarify the «critical rates» of TOP2A as a prognostic
factor in bronchopulmonary NETs.

Financing. The current study was performed as part of research
work «Development of histological and molecular-biological criteria
for differential diagnosis of tumors and precancerous changes in organs
and their prognostic value» (state registration Ne 0119U101131).

The authors have no conflict of interest to declare.
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Excnpeciss TOP2A sik cyTTEBUI NPOrHOCTUHHUN

dakTop Npu HeMpPOoeHAZOKPUHHUX NYXJIMHAX NlereHb

I €. Yumaesa', JI.M. 3axapyesa’?

"HauioHanbHwnii Mean4YHnii yHiBepcuteT imeHi Boromonbus, Knis
2KuniBCbKNi MiCbKUii KNiHIYHWUI OHKOJIOriYHWIA LLeHTP

Pe3iome. Heitpoennokpunui nyxaunu (HEIT) nereni
BBaXKalOThCsI IOCUTh PIIKiCHUMU, TIpOTe 3axBopioBaHicTh HAa HEIT
3pOCTa€ B YChOMY CBiTi. 3a TaHUMM HEIIOAABHIX JTOCIiIXEeHbD,
HEII cranoBisTs 10 25% y CTpYKTYpi BCiX HOBOYTBOPEHb JICTEHI.
HEII 6poHxosereHeBoi Jiokaiizailii — reTeporeHHi HOBOYTBO-
PEHHSs, SIKi pO3IMOAUISIOTh Ha 4 TiCTOIOTiYHMX TUIIHA: TUTIOBUN
KapIUHOII, aTUIIOBUIA KaplIMHOIN, KPYIMHOKJIITHHHA HEHPOCH-
MOKpMHHA KaplMHOMA Ta APiOHOKIITMHHA KaplIMHOMA JIeTeHi.
Hepinko HEII nerenb € KJIiHiYHO «MOBYa3HMMU» ab0O Xapak-
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TePU3YIOThCS HecreludIYHMMU CUMIITOMaMU; BCTAHOBJICHHS
KOPEKTHOTO JiarHo3y 3a3Buyail BiITepMiHOBYEThCS. PerioHapHi
Ta BilJajJeHi MeTacTa3u BUSIBJISIOTHCS 3 MEPIIUM KIIHIYHUM
MPOSIBOM 3aXBOPIOBaHHS GiNbIl HiX Y 40% mallieHTiB, 1110 BKpai
HEraTUBHO TMO3HAYAETHCS HAa BUXUBaHOCTI. Mopdooriune
Ta iMmyHorictoxiMiune (1I'X) mocmimKeHHsT BaXJIUBI 1JIsI TiarHOC-
Tuku HEII nereni, onHak pe3ynbratul [I'X 1oCTimKeHHS y IeSIKUX
BMIAJKaX CKJIAJIHO TPaKTyBaTh ofHo3Ha4yHO. Ki-67 momomarae
BiIPi3HUTU KapLIMHOIOM Bif OUIBII HU3BKO AU(EpPeHIiOBAHNX
HEII, onHak 1ie HeAOCTaTHbO HaliiHUI MapKep s BU3HA-
YeHHsI KJIIHIYHOTO Tepebiry 3aXBOpIOBaHHS Ta MPOrHo3y. Mema
docaidicenns: oliHKa eKcrpecii mposidhepaTUBHOrO MapKepa
TOP2A six mpornoctuuHoro kputepito ipu HEIT nereni. Memoou.
J1n1s1 mpoBeAeHHST TOCTiIKEHHSI BUKOPUCTAHO orepaliiiiHuii i 6io-
nciiiHMii MaTepian, orpuManuii Bim 50 xBopux nipu HEIT nereni
10 IpYM3HAYEHHsI M XimioTeparii. ¥ KOXXHOMY 3 BUTIAAKiB POBe-
neHe mopdosoriune Ta IIX mocnaimkenHs. s oLiHKY eKcIpecii
Ki-67 i TOP2A BUKOpPHCTAaHO METOAM HEMapaMeTPUYHOI CTaTHC-
TUKU. Pesyaomamu. Binbin Bucokuit nokasHuk Ki-67 Binmosi-
naB BuioMy piBHio ekcripecii TOP2A (koedilieHT Kopesiiii
Cripmena, r=0,603, p=0,00000362). He BusiBJieHO 1OCTOBIpHOTO
3B’43Ky MiX piBHeM ekcripecii Ki-67 Ta BUpaxeHiCTIO HEKPO3Y,
a TaKoX HasiBHicTIO MeTacTasiB. Hatomicth excripecist TOP2A
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OyJa ToB’sI3aHa 3 KiJIbkoMa KIiouyoBUMU ocobauBocTsaMu HEIT
siereHi. BusiBieHo nocroBipHuii 3B’s130K Mix piBHeM TOP2A
i BUPaXEHICTIO HEKPO3y, a TAKOX METaCTAaTUUYHUM ypaXkKeHHSIM
niMbatnyHux By3aiB. Husbki mokasHuku TOP2A acoriroBanucst
3 OLIBIIOI TPUBAIICTIO XKUTTS; Toporose 3HadueHHsT TOP2A <13%
0yJ10 KPUTUYHUM TSI BUXKMBAHOCTI MallieHTiB. Bucnosku. PiBeHb
ekcrpecii TOP2A — 6inbwr HagifiHUiI oKasHUK, HixX Ki-67,
i MOxXe OyTM BUKOPUCTAHUM Y SIKOCTi TOAATKOBOTO MPEeIMKTOpa
HasIBHOCTI perioHapHMUX MeTacTa3iB Ha MOMEHT BCTaHOBJICHHSI
NiarHO3y Ta CKOPOUYEHHsI TPUBAIOCTi XXUTTS nauieHTiB npu HEIT
JiereHi. Y noganbiioMy 0axkaHo MPOBEICHHS MPOCIEKTUBHUX
JOCTIIKEHD U YTOYHEHHSI «KPUTUYHUX MoKa3HuKiB» TOP2A
SIK IPOTHOCTUYHOTO (hakTopa mpu oponxosiereHeBux HEIL.
KunroyoBi cioBa: HelipOeHIOKPUHHI MyXJUMHU JEreHi;
imyHoricToximist; TOP2A, momaTKkoBUii TPOrHOCTUYHUI MapKep.

Correspondence:
Chytaieva Halyna
4/208 M. Rokossovsky Av., Kyiv, 04201
E-mail: h.chytaieva@gmail.com
Adpeca:
Yumacea laruna
04201, Kuis, npocn. M. Pokoccoscvkoeo, 4/208
E-mail: h.chytaieva@gmail.com

KJIHIYHA OHKONOTIf. 2021, T. 11, Ne 3-4 (43-44): 1-6




