T

XPERIMENTAL
1 |\NCOLOGY

https://doi.org/10.15407/exp-oncology.2024.01.045

B. SHKURUPII **, L. ZAKHARTSEVA ' 2

! Bogomolets National Medical University, Kyiv, Ukraine

% Kyiv City Oncology Hospital, Kyiv, Ukraine

* Correspondence: Email: bogdana.sulimenko@gmail.com

PROGNOSTIC VALUE OF THE DENSITY

OF TUMOR-INFILTRATING LYMPHOCYTES AND ITS
ASSOCIATION WITH CLINICAL-MORPHOLOGICAL
FEATURES OF COLON ADENOCARCINOMAS

Aim. To study the prognostic value of the density of tumor-infiltrating lymphocytes (TILs) and its association with other
clinical-morphological parameters in colon adenocarcinomas (CAC). Materials and Methods. 236 CAC samples were
examined. TILs density was estimated as the percentage of tumor stromal area occupied by TILs. By the index of TILs
density, the patients were divided into 3 groups: TILs 0—9% (n = 88); TILs 10—39% (n = 106); TILs > 40% (n = 42).
Dependent on this index, their overall survival (OS) was analyzed. Results. Kaplan — Meier curves revealed a significant
(p < 0.001) difference in the OS for patients with different TILs infiltration intensities. Multivariate Cox’s proportional
hazard regression model analysis has confirmed that patients with moderate TILs density (HR 0.57, 95% CI 0.34—0.96,
p =0.035) had better OS rates compared to low TILs density. TILs were associated with the stage (p < 0.001), lymph node
metastasis pN (p < 0.001), distant metastasis M (p < 0.001), and the patient’s outcome (p < 0.001). Conclusion. TILs can
be considered an additional prognostic tool during regular histological examination and are strongly associated with
the most significant clinical-morphological features of CAC.
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Colorectal cancer (CRC) is a burden on the health
care system, being the second leading cause
of cancer-related death and causing a steady in-
crease in the annual incidence of cancer [1, 2].
Such an increase is closely related to the "western
lifestyle". The greatest increase in morbidity and
mortality is observed in low- and middle-income
countries. In well-developed countries, the stabi-
lization and reduction of morbidity and morta-
lity trends are noted, in strict correlation with the

available preventive measures [3]. Enhancement
of diagnostic procedures and tumor features as-
sessment can improve overall patient outcomes,
so the search for additional prognostic instru-
ments is still actual [4—6].

Most mutations that occur in sporadic CTC
usually follow the DNA mismatch repair pathway
(MMR) [7]. FDA has approved Nivolumab with
low-dose ipilimumab as a first-line immunothera-
py for MSI-high/MMR-deficient metastatic CRC [8].
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Despite the clinical decision-making value
of the MMR status, there are still gaps in prog-
nostication for CRC patient outcomes. Tumor-
infiltrating lymphocytes (TILs) can be utilized
as an additional strong prognostic factor for treat-
ment response and overall survival (OS) of CRC
patients [9, 10]. TILs can be easily calculated du-
ring the regular diagnosis assessment by patholo-
gists. The methodology of TILs count does not re-
quire any additional cost as it is done on regular
hematoxylin-eosin (H&E) slides.

Materials and Methods

236 formalin fixed paraffin embedded tumor samp-
les from colon adenocarcinoma (CAC) resections
were used for this study.

The study was approved by the Commission
on Bioethical Expertise (expert conclusion No. 118
from 18.01.2019).

The tumor histological type and grade were ac-
cessed based on the 5% edition of the WHO classifi-
cation of tumors of digestive system 2019 [11]. For
scoring the tumor to stroma ratio (TSR), we used
the recommendations proposed by Pelt et al. [12].

The calculation of TILs density was based on the
recommendations of the International Working
Group on TILs evaluation in breast cancer [13].
Onlylymphocytes that are situated in tumor stroma
must be considered part of TILs. The calculation
should not include granulocytes. The TILs density
is considered as a percentage of lymphocytes com-
pared to the amount of stroma component. For the
following statistical calculations, patients were di-
vided into 3 groups dependent on the TILs densi-
ty: group A, TILs 0—9%; group B, TILs 10—39%;
and group C, TILs 40—100%.

All samples were examined by two independent
pathologists to determine the level of agreement
in TILs evaluation. Both pathologists were provided
with the same recommendations described above
and were blinded to any patient’s clinical data.

For statistical analysis, we used an EZR 1.35
software package (R statistical software version
3.4.3. R Foundation for Statistical Computing,
Vienna, Austria) [14]. The Kaplan — Meier met-
hod with a log-rank test was used to analyze sur-
vival data. OS rates were calculated by the uni-
variate and multivariate Cox’s proportional hazard
regression models. The chi-square test was used
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for estimation of association between signifi-
cant prognostic factors. To determine the consis-
tency between pathologists, the Kappa Cohen
coeflicient (k) was used. k < 0.20 was considered
as a poor level of agreement; k = 0.21—0.41 - fair;
k = 0.41—0.61 - moderate; k = 0.61—0.81 - high;
and k > 0.81 - almost perfect. p-values less than
0.05 were considered significant.

Results

We analyzed 236 cases of CAC. The mean overall
survival (OS) period was 3.2 years (range 0.08—
7.3 years). The main clinical and pathological
characteristics of the CAC cases are presented
in Table 1.

Based on the percentage of lymphocytic infil-
trate, all the CAC samples were divided into the
following groups: group A — no lymphocytic in-
filtration or a small number of TILs, n = 88; group
B — with a moderate number of TILs, n = 106; and
group C — with a high lymphocytic infiltration,
n = 42 (Figs. 1—3).

The one-year OS in patients with CAC was
87.2 + 2.1%; 2-year OS was 78.2 + 2.6%; 3-year
OS was 72.0 £ 2.9%, and in group A these in-
dices were 79.3 + 4.3%; 66.6 + 5.0%; and 58.0 +
+ 5.3%, respectively; in group B — 89.6 + 2.9%;
84.9 + 3.4%; and 78.5 £ 4.0%, respectively; and
in group C 1-year OS and 2-year OS were 90.5 +
+4.5% and 85.6 + 5.4%, respectively.

The Kaplan — Meier curves showed that the diffe-
rences in OS between groups A, B, and C were statisti-
cally significant (p < 0.001 by log-rank test) (Fig. 4).

Using univariant Cox’s proportional hazard
regression model, we showed that OS rates in the
group A were significantly lower compared to
groups B and C (p = 0.001 and 0.001, respectively)
(Table 2). Also, the tumor stage (p < 0.001), pres-
ence of metastases in lymph nodes pN (p < 0.001),
presence of distant metastases M (p < 0.001), and
tumor stroma TSR (p < 0.001) showed a statisti-
cally significant influence on OS (Table 2).

However, multivariate Cox’s proportional hazard
regression model analysis using Akaike’s Information
Criterion (AIC) for stepwise selection of the most
significant prognostic features revealed that TILs
density (p =0.039), TSR (p = 0.019), and the presence
of metastases in lymph nodes pN (p < 0.001) have the
greatest impact on the OS of CAC patients (Table 3).
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Table 1. The main clinical-pathological
characteristics of the CAC cases

Number
Parameter of patients
n=236 %

Age

<40 5 1.7

>40 < 60 59 | 25.0

=60 173 | 73.3
Stage

1 11 4.7

II 107 | 45.3

111 65 | 27.5

v 53 | 22,5
Histological type

Adenocarcinoma 205 | 86.9

Adenocarcinoma mucinous 11 4.6

Adenocarcinoma mucous producing 17 7.2

Signet ring cell carcinoma of colon 3 1.2
pT (Tumor)

pT2 15 | 64

pT3 173 | 73.3

pT4 48 | 203
pN (Lymph nodes)

pNoO 125 | 53.0

pN1 80 | 33.9

pN2 31 | 13.1
pM (Metastasis)

MO 183 | 77.5

M1 53 | 22,5
Differentiation grade

Gl 13 5.5

G2 208 | 88.1

G3 15 6.4
Necrosis

Yes 68 | 28.8

No 168 | 71.2
Tumor-infiltrating lymphocytes

Group A 88 | 37.3

Group B 106 | 44.9

Group C 42 | 17.8
Tumor-to-stroma ratio

Low 142 | 60.2

High 94 | 39.8
Tumor budding

Low budding 202 | 85.6

Intermediate budding 22 9.3

High budding 12 5.1
Outcome

Alive 163 | 69.1

Dead 73 | 309
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Fig. 1. Adenocarcinoma of the colon, group A, low num-
ber of TILs (0—9%). H&E staining, x100

Fig. 3. Adenocarcinoma of the colon, group C, high num-
ber of TILs (> 40%). H&E staining, X100
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Fig. 4. Kaplan — Meier curve for OS of patients stratified
by the TILs density
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Table 2. Univariate Cox regression analysis of factors predicting OS of CAC patients

Overall survival
Parameter Relative risk
Hazard ratio with 95% confidence p
interval
Stage <0.001
I Referent
I 1.15 0.14—8.84 0.893
111 3.24 0.43—24.27 0.250
v 15.81 2.16—115.7 0.006
pT (Tumor) 0.263
pT2 Referent
pT3 2.28 0.55—9.36 0.251
pT4 3.02 0.70—13.01 0.136
pN (Lymph nodes) <0.001
pNO Referent
pN1 3.20 1.82—5.61 <0.001
pN2 5.84 3.07—11.10 <0.001
pM (Metastasis)
MO Referent
M1 8.52 5.22—1391 <0.001
Histological type 0.800
Adenocarcinoma Referent
Adenocarcinoma mucinous 0.27 0.03—1.98 0.199
Adenocarcinoma mucous producing 0.78 0.28—2.15 0.639
Signet ring cell carcinoma of colon 1.18 0.16—8.54 0.866
Level of differentiation 0.190
Gl Referent
G2 1.90 0.46—7.79 0.371
G3 3.51 0.72—16.92 0.117
Necrosis
Yes Referent
No 0.80 0.46—1.39 0.447
TILs density <0.001
Group A (0—9%) Referent
Group B (10—39%) 0.43 0.26—0.71 0.001
Group C (> 40%) 0.25 0.13—0.77 0.001
Tumor-to-stroma ratio
High Referent
Low 0.45 0.28—0.72 <0.001
Tumor budding 0.156
Low budding Referent
Intermediate budding 1.07 0.36—3.14 0.898
High budding 0.59 0.23—1.50 0271

So based on these data, TILs density can be consi-
dered an independent prognostic factor.

Based on the analysis of the relationship be-
tween clinical-morphological parameters and
TILs, we revealed that the TILs density was associ-
ated with the stage (p < 0.001), presence of lymph
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node metastases pN (p < 0.001), presence of dis-
tant metastases M (p < 0.001), and the outcome
(p < 0.001). There was no statistically significant
relationship between TILs density and histologi-
cal tumor type, grade, depth of invasion pT, TSR,
presence of necrosis, and tumor budding (Table 4).
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Table 3. Multivariate Cox regression analysis of factors predicting OS of CAC patients

Overall survival
Parameter Hazard ratio Relative risk »
with 95% confidence interval

TILs density 0.039

Group A (0—9%) Referent

Group B (10—39%) 0.57 0.34—0.96 0.035

Group C (>40%) 0.41 0.17—1.01 0.054
Tumor-to-stroma ratio

High Referent

Low 0.56 0.35—0.91 0.019
pN (Lymph nodes)

pNO Referent

pN1 2.65 1.48—4.71 <0.001

pN2 4.26 2.17—8.34 <0.001

The TILs density was equally scored in 199
of 236 cases by both pathologists, and the over-
all agreement was 86%. The expected frequency
of the agreements that would have been expected
by chance was calculated by Pearson’s Chi-squa-
red test: it was equal to 31.32 for group A (TILs
0—9%); 48.05 for group B (TILs 10%—39%); and
8.02 for group C (TILs > 40%). The Kappa Cohen
coefficient (0.75) demonstrated a high level of the
agreement between pathologists scoring TILs.

Discussion

Despite the progress in the understanding of CAC
development, surgery is a basic treatment option,
and the administration of chemotherapy is still
majorly based on TNM [15—18].

Nowadays, the tumor microenvironment
(TME) is considered one of the keys to the mecha-
nisms of tumor origin, development, progression,
and interaction with the host [19]. The major TME
compartments are tumor stroma and tumor im-
mune infiltrate, which include tumor-associated
macrophages, tumor-associated neutrophils, and
TILs [20, 21]. The numerous studies support the
prognostic value of TSR for patients outcome.
TSR-rich triple-negative breast carcinomas and
colon carcinomas have better overall and disease-
free survival. Additionally, statistical data confirm
that TSR can be considered an independent prog-
nostic marker for breast cancer [23, 24]. In gall
bladder tumors, TSR has also been confirmed to
have a prognostic significance but cannot be uti-
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lized as an independent tool [24]. TSR did not
show any prognostic value in pancreatic ductal
adenocarcinoma [25].

Lymphocytes play a leading role in antitumor
immune reactions. Several studies specifically
showed that B-cells perceive tumor antigens and
produce antitumor antibodies assisting T-helper
cells in tumor recognition. CD8+ T-cells directly
lyse the tumor cells. On the other hand, CD4*
T-cells (Treg) are responsible for tumor immune
tolerance by effector T-cell suppression [26, 27].
Naito et al. [28] showed that the higher number
of CD8* T-cells, the better patients’ outcomes and
suggested to utilize it as a prognostic factor. Also,
CD8+ T-cells showed prognostic significance in
endometrial and lung cancer [29, 30]. Lymphocyte
population distinction with IHC gives more pos-
sibilities for precise lymphocyte calculation and
allows us to make sure that other immune cells
are excluded. However, the procedure requires
additional tissue processing, which takes time and
increases the cost of diagnostics.

Yet, in the current study we aimed to investigate
the potential of TILs detection in general, with-
out division into subpopulations. The advantage
of such TILs count is their calculation on regular
H&E-stained slides during routine diagnostics
without additional expenses.

The TILs density showed its utility as a prognos-
tic tool in triple-negative breast cancer. The high
number of TILs is associated with the better OS
[31, 32]. The calculation methodology we used
had been proposed by the International TILs
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Table 4. Association of TILs density with other clinical-morphological parameters in colorectal adenocarcinomaCAC

Group A Group B Group C
Parameter (mean age 63.0) (mean age 65.6) (mean age 67.8) p
n % n % n %
Histologic type
Adenocarcinoma 72 81.8 93 87.7 40 95.2 0.072
Adenocarcinoma mucinous 7 8.0 3 2.8 1 2.4
Adenocarcinoma mucous producing 8 9.1 8 7.6 1 2.4
Signet ring cell carcinoma of colon 1 1.1 2 1.9 0 —
Grade
1 5 5.7 5 4.7 3 7.1 0.672
2 76 86.3 96 90.6 36 85.8
3 7 8.0 5 4.7 3 7.1
Stage
I 2 2.3 2 1.9 7 16.7 <0.001
11 29 329 54 50.9 24 57.1
111 25 28.4 34 32.1 6 14.3
v 32 36.4 16 15.1 5 11.9
pT
T2 3 3.4 4 3.8 8 19.1 0.311
T3 68 77.3 81 76.4 24 57.1
T4 17 19.3 21 19.8 10 23.8
pN
NO 35 39.8 56 52.8 34 81.0 <0.001
N1 33 37.5 42 39.6 5 11.9
N2 20 22.7 8 7.6 3 7.1
M
MO 56 63.6 90 84.9 37 88.1 <0.001
M1 32 36.4 16 15.1 5 11.9
Tumor-to-stroma ratio
High 43 48.9 36 34.0 15 35.7 0.072
Low 45 51.1 70 66.0 27 64.3
Necrosis
Yes 23 26.1 37 349 8 19.0 0.727
No 65 73.9 69 65.1 34 81.0
Tumor budding
Low 72 81.8 92 86.8 38 90.5 0.370
Intermediate 13 14.8 6 5.6 3 7.1
High 3 34 8 7.6 1 2.4
Outcome
Alive 47 53.4 80 75.5 36 85.7 <0.00
Dead 41 46.6 26 24.5 6 14.3 1

Working Group 2014 [13]. A high level of the ag-
reement between pathologists confirms a good
reproducibility of the method. In our study, the
Kappa coefficient was 0.75. There are other met-
hodologies that confirm the prognostic value
of TILs. Diilgar et al. [33] divided tumors due
to TILs density into group 0 without lympho-
cytic infiltrate, group 1+ with low TILs number
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(<30%), group 2+ (with moderate TILs count
(30%—60%), and group 3+ with more than 60%
of TILs. The variations of methodologies that can
be utilized during the TILs calculations mean that
there is a need for standardization. However, the
fact that the TILs density shows a prognostic va-
lue regardless the calculation method confirms
its hidden potential.

ISSN 1812-9269. Experimental Oncology 46 (1). 2024
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Unfortunately, in our research, we had limited
data on OS in group C with the highest TILs inten-
sity (just 2-year OS). Our study has several other
limitations. It is a retrospective study that inclu-
ded patients treated in 2012—2020. During this
period, treatment strategies have varied by treat-
ment protocols, as well as by the number of che-
motherapy cycles.

In conclusion, our study has shown a progno-
stic significance of TILs density for OS in pa-
tients with CAC. Due to simplicity, assessment of TILs
density can be carried out during regular histological
examinations. The association of TILs density with
other prognostically significant clinical features testi-

fies in favor of its major importance in CAC progres-
sion. The extended studies of TILs can help develop
precise treatment strategies for CRC patients.

Funding

The work was performed within scientific research
project “Development of Histological and Mole-
cular-Biological Criteria of Differential Diagnosis
of Tumors and Precancerous Changes in Organs
and Their Prognostic Value” (0119U101131).

Conflict of interest

The authors have no conflict of interests to declare.

REFERENCES

1.
2.

10.

11.

12.

13.

14.
15.
16.

17.

ISSN 1812-9269. Experimental Oncology 46 (1). 2024

Cancer Today. Iarc.fr. Accessed March 11, 2024. https://gco.iarc.fr/today/data/factsheets/cancers/8-Colon-fact-sheet.pdf.
Henderson RH, French D, Maughan T, et al. The economic burden of colorectal cancer across Europe: a popu-
lation-based cost-of-illness study. Lancet Gastroenterol Hepatol. 2021;6(9):709-722. https://doi.org/10.1016/s2468-
1253(21)00147-3

. Arnold M, Sierra MS, Laversanne M, et al. Global patterns and trends in colorectal cancer incidence and mortality.

Gut. 2017;66(4):683-691. https://doi.org/10.1136/gutjnl-2015-310912

. Guren MG. The global challenge of colorectal cancer. Lancet Gastroenterol Hepatol. 2019;4(12):894-895. https://doi.

0rg/10.1016/52468-1253(19)30329-2

. Schreuders EH, Ruco A, Rabeneck L. Colorectal cancer screening: a global overview of existing programs. Gut.

2015;64(10):1637-1649. https://doi.org/10.1136/gutjnl-2014-309086

. Kaminski ME, Robertson DJ, Senore C, Rex DK. Optimizing the quality of colorectal cancer screening worldwide.

Gastroenterology. 2020;158(2):404-417. https://doi.org/10.1053/j.gastro.2019.11.026

. Mei WJ, Mi M, Qian J, et al. Clinicopathological characteristics of high microsatellite instability/mismatch repair-

deficient colorectal cancer: A narrative review. Front Immunol. 2022;13:1019582. https://doi.org/10.3389/fim-
mu.2022.1019582

. Lenz HJ, Van Cutsem E, Luisa Limon M, et al. First-line nivolumab plus low-dose ipilimumab for microsatellite

instability-high/mismatch repair-deficient metastatic colorectal cancer: The phase II CheckMate 142 study. J Clin
Oncol. 2022;40(2):161-170. https://doi.org/10.1200/JC0O.21.01015

. Paijens ST, Vledder A, de Bruyn M, Nijman HW. Tumor-infiltrating lymphocytes in the immunotherapy era. Cell

Mol Immunol. 2021;18(4):842-859. https://doi.org/10.1038/s41423-020-00565-9

Bai Z, Zhou Y, Ye Z, et al. Tumor-infiltrating lymphocytes in colorectal cancer: The fundamental Indication and ap-
plication on immunotherapy. Front Immunol. 2021;12:808964. https://doi.org/10.3389/fimmu.2021.808964
International Agency for Research on Cancer, World Health Organization, International Academy of Pathology.
WHO Classification of Tumours. Digestive System Tumours: WHO Classification of Tumours, Volume 1. 1st ed. (Elder
DE, ed.). IARC; 2019: 157-177.

van Pelt GW, Kjeer-Frifeldt S, van Krieken JHJM, et al. Scoring the tumor-stroma ratio in colon cancer: procedure
and recommendations. Virchows Arch. 2018;473(4):405-412. https://doi.org/10.1007/s00428-018-2408-z

Salgado R, Denkert C, Demaria S, et al. The evaluation of tumor-infiltrating lymphocytes (TILs) in breast can-
cer: recommendations by an International TILs Working Group 2014. Ann Oncol. 2015;26(2):259-271. https://doi.
org/10.1093/annonc/mdu450

Kanda Y. Investigation of the freely available easy-to-use software “EZR” for medical statistics. Bone Marrow Trans-
plant. 2013;48(3):452-458. https://doi.org/10.1038/bmt.2012.244

Argilés G, Tabernero J, Labianca R. Localized colon cancer: ESMO Clinical Practice Guidelines for diagnosis, treat-
ment and follow-up. Ann Oncol. 2020;31(10):1291-1305. https://doi.org/10.1016/j.annonc.2020.06.022

O’Connor ES, Greenblatt DY, LoConte NK, et al. Adjuvant chemotherapy for stage II colon cancer with poor prog-
nostic features. J Clin Oncol. 2011;29(25):3381-3388. https://doi.org/10.1200/JC0O.2010.34.3426

Benson AB 3rd, Schrag D, Somerfield MR, et al. American Society of Clinical Oncology recommendations
on adjuvant chemotherapy for stage II colon cancer. J Clin Oncol. 2004;22(16):3408-3419. https://doi.org/10.1200/
JCO.2004.05.063

51



B. Shkurupii, L. Zakhartseva

18. Gill S, Loprinzi CL, Sargent DJ, et al. Pooled analysis of fluorouracil-based adjuvant therapy for stage II and III colon
cancer: who benefits and by how much? J Clin Oncol. 2004;22(10):1797-1806. https://doi.org/10.1200/JCO.2004.09.059

19. Bader JE, Voss K, Rathmell JC. Targeting metabolism to improve the tumor microenvironment for cancer immuno-
therapy. Mol Cell. 2020;78(6):1019-1033. https://doi.org/10.1016/j.molcel.2020.05.034

20. Valkenburg KC, De Groot AE, Pienta KJ. Targeting the tumor stroma to improve cancer therapy. Nat Rev Clin Oncol.
2018;15(6):366-381. https://doi.org/10.1038/s41571-018-0007-1

21. ChenY, Zheng X, Wu C. The role of the tumor microenvironment and treatment strategies in colorectal cancer. Front
Immunol. 2021;12:792691. https://doi.org/10.3389/fimmu.2021.792691

22. Mesker WE, Junggeburt JMC, Szuhai K, et al. The carcinoma-stromal ratio of colon carcinoma is an independent
factor for survival compared to lymph node status and tumor stage. Cell Oncol. 2007;29(5):387-398. https://doi.
org/10.1155/2007/175276

23. Zakhartseva LM, Yanovytska MA. Prognostic value of tumor stroma ratio in triple negative breast cancer. Wiad Lek.
2021;74(3 ¢z 2):565-571.

24.Li H, Yuan SL, Han ZZ, et al. Prognostic significance of the tumor-stroma ratio in gallbladder cancer. Neoplasma.
2017;64(04):588-593. https://doi.org/10.4149/neo_2017_413

25. Leppénen J, Lindholm V;, Isohookana J, et al. Tenascin C, fibronectin, and tumor-stroma ratio in pancreatic ductal
adenocarcinoma. Pancreas. 2019;48(1):43-48. https://doi.org/10.1097/MPA.0000000000001195

26. Xiong Y, Wang Y, Tiruthani K. Tumor immune microenvironment and nano-immunotherapeutics in colorectal
cancer. Nanomedicine. 2019;21(102034):102034. https://doi.org/10.1016/j.nano.2019.102034

27. Grivennikov SI, Greten FR, Karin M. Immunity, inflammation, and cancer. Cell. 2010;140(6):883-899. https://doi.
org/10.1016/j.cell.2010.01.025

28. Naito Y, Saito K, Shiiba K, et al. CD8+ T cells infiltrated within cancer cell nests as a prognostic factor in human
colorectal cancer. Cancer Res. 1998;58(16):3491-3494.

29. Kawai O, Ishii G, Kubota K, et al. Predominant infiltration of macrophages and CD8(+) T Cells in cancer nests
is a significant predictor of survival in stage IV nonsmall cell lung cancer. Cancer. 2008;113(6):1387-1395. https://
doi.org/10.1002/cncr.23712

30. Kondratiev S, Sabo E, Yakirevich E, Lavie O, Resnick MB. Intratumoral CD8+ T lymphocytes as a prognostic factor of sur-
vival in endometrial carcinoma. Clin Cancer Res. 2004;10(13):4450-4456. https://doi.org/10.1158/1078-0432.CCR-0732-3

31. Denkert C, von Minckwitz G, Darb-Esfahani S, et al. Tumour-infiltrating lymphocytes and prognosis in differ-
ent subtypes of breast cancer: a pooled analysis of 3771 patients treated with neoadjuvant therapy. Lancet Oncol.
2018;19(1):40-50. https://doi.org/10.1016/S1470-2045(17)30904-X

32. Zakhartseva LM, Yanovytska MO. Tumor-infiltrating lymphocytes in triple negative breast cancer. Pathologia.
2020;0(3). https://doi.org/10.14739/2310-1237.2020.3.221722

33. Diilgar O, Ilvan §, Turna ZH. Prognostic factors and tumor infiltrating lymphocytes in triple negative breast cancer.
Eur J Breast Health. 2020;16(4):276-281. https://doi.org/10.5152/ejbh.2020.5305

Submitted: December 7, 2023
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! HanrioHa/IbHMIT MegaHUIT yuiBepcnreT imM. O.O. boromonbia, Kuis, Ykpaina
2 KuiBCchKuit MiChKuIT KTiHIYHIIT OHKOOTi4HMiT nenTp, Kuis, Ykpaina

[MPOTHOCTUYHE 3HAYEHH I[TYXJIMHO-ITHOUIBTPYIOUMX
JIIMOOIIUTIB TA X 3B’ 430K 3 KJITHIKO-MOP®OJTOTTYHNUMUA
XAPAKTEPUCTUKAMM AJEHOKAPIIMMTHOMM TOBCTOT KUK

Merta BOCTi)KeHH:: BUBYUTHU IPOTHOCTUYHE 3HaYeHHs MyxnMnHO-iH}inbTpyounx nimeoruTis (IT1VT) Ta ix 38’s130K 3
KTiHIKO-MOP]OIOTiYHNMYM TapaMeTpaMy IPY afjeHOKapIMHOMAX TOBCTOI KMIIKM. Marepiany Ta METORM: [JIS L[bOTO
HOCipKeHHsT 6y/I0 BUKOPUCTAHO 236 3pasKiB afeHoKapImHoMy ToBCTOl Kumikit. ITIJT orjiHioBam sIK BifICOTOK IUIONI
CTpOMN ITYX/INHI, siKa Oyra 3artusTa 111, 3a intencusHictio indinprparnii I maunientis 6y1o posgiieHo Ha 3 rpymn:
ITUT 0—9% (n = 88); ITIJI 10—39% (n = 106); ITIJT > 40% (n = 42). PesynbraTu. Ha ocHoBi kpnBoi BikuBanocrti Ka-
wiaHa — Meiiepa icHye cTaTuCTUYHO 3Hadyma (p < 0,001) pisHMLA B 3ara/bHil BYOKMBAHOCTI /1A MALIiEHTIB 3 pi3sHOIO
intencusnicTio I1IJI. Ananis mopeni nmponopuiitaux pusukis Kokca migrseppxye, mo 1Vl mae cTaTUCTUYHO 3HAYY-
I BIUIVB Ha 3arajabHy ByokyBaHicTe. [Tanientu 3 nomipanm IIIJT (HR 0,57, 95%; CI 0,34—0,96, p = 0,035) maioTb
Kpallli 3arajibHi IOKasHMKY BYDKMBAHOCTI IIOPiBHAHO 3 Ipymnoo 3 HU3bKuM Bifcotkom I1IJI. ITIJI nos’a3axi 3i cTagiero
(p < 0,001), meracTasamu B mimMpaTnynux Bysnax pN (p < 0,001), Binganennmu meracrasamu M (p < 0,001) i BuoxmBa-
HicTiO (p < 0,001). BucHoBKU. ITIJI MOXXHA PO3IIAATH AK HOZATKOBUI IPOTHOCTUYHIIT iIHCTPYMEHT IIiJfj Yac 3BMYaii-
HOTO TiCTOMOTIYHOTO JOC/KeHHs. BiH Mae CHIbHMIT 3B 30K 13 BIVIMBOBUMM K/TiHIKO-MOPGOTIOTIIHNMI O3HAKAMIL.

KirouoBi croBa: myxinno-iHdinbrpytodi niMgounTu, pak TOBCTOI KMIIKM, 3aTa/IbHA BIDKMBAHICTD, IPOTHO3, afi€HO-
KapLMHOMA.
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