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Abstract. One of the crucial goals of treating oral squamous cell carcinoma (OSCC) and oropharyngeal squamous cell carcinoma
(OPSCC) is organ preservation in order to maintain vital functions such as speaking, breathing, swallowing, and chewing. Aim.
To investigate the effectiveness of neoadjuvant chemotherapy (CT) and the possibility of organ-preserving treatment in patients
with resectable locoregionally advanced squamous cell carcinoma of the oral cavity and oropharynx. Materials and methods.
The outcomes of 61 patients with locoregionally advanced squamous cell carcinoma of the oral cavity and oropharynx were analysed.
Of them, 42 patients (69%) were diagnosed with stages llI-IVa OSCC and 19 (31%) with stages II-IVa OPSCC. Results. Evaluation
of the tumour response after neoadjuvant CT in patients with OSCC and OPSCC was performed according to RECIST 1.1 criteria.
The findings showed a complete response in 10 (24%) and 7 (37 %) patients, a partial response in 12 (28%) and 9 (47 %) patients,
and stable disease in 13 (24%) and 3 (16%) patients, respectively. Disease progression was seen in 10 (24%) OSCC patients, but
none of the OPSCC patients. Conclusions. Following neoadjuvant CT, organ-preserving therapy was administered to 16 (38%) pa-
tients with OSCC and 16 (84%) patients with OPSCC. In order to select patients for organ-preserving treatment, further research
is needed to identify specific regulatory biomarkers associated with the sensitivity of OSCC and OPSCC to neoadjuvant CT.

Key words: oral squamous cell carcinoma; oropharyngeal squamous cell carcinoma, neoadjuvant chemotherapy; organ-preserving

treatment.

Over the past decades, there have been substantial changes
in approaches to the combined treatment of squamous cell carcinoma
of most head and neck sites. Non-surgical organ-preserving approaches
involving the use of concurrent chemoradiotherapy (CRT) and
neoadjuvant CT followed by radiotherapy (RT) have demonstrated
efficacy and are used to treat patients with resectable locally advanced
squamous cell carcinoma of the larynx, laryngopharynx and
oropharynx [1-3].

Surgery followed by RT/CRT remains the standard of care for
patients with resectable locoregionally advanced oral squamous cell
carcinoma [4]. The results of two randomised trials suggest that the use
of neoadjuvant CT in stage III and IV patients with resectable OSCC
did not improve 5-year disease-free survival or overall survival rates
compared with surgery and adjuvant RT/CRT. However, researchers
observed a decrease in the incidence of mandibular resection after
neoadjuvant CT [5-7].

Currently, there is insufficient evidence to support the routine
use of neoadjuvant CT before surgery in patients with resectable
locoregionally advanced squamous cell carcinoma of the head and
neck [8]. However, the paradigm of neoadjuvant treatment for patients
with resectable locoregionally advanced squamous cell carcinoma
of the oral cavity and oropharynx remains attractive, especially when
considering the potential for selecting patients for organ-preserving
treatment.

The study aimed to investigate the efficacy of neoadjuvant CT and
the potential for organ-preserving treatment in resectable locoregionally
advanced OSCC and OPSCC.

MATERIALS AND METHODS

A prospective study analysed the treatment outcomes
of 61 patients diagnosed with locoregionally advanced OSCC and
OPSCC, who received treatment at the Head and Neck Tumours
Research and Clinical Department of the Oncosurgery Clinic
of the National Cancer Institute between 2018 and 2020. Forty-two
patients (69%) were diagnosed with OSCC in stages I1I-IVa and
19 patients (31%) were found to have OPSCC in stages I1—IVa.
The eighth edition of the TNM classification (8" ed., 2017) was
utilised to determine the disease stage.

KJTIHIYHA OHKONOrIS. 2023, T. 13, Ne 3 (51): 1-5

The study was conducted in accordance with the principles
of the Declaration of Helsinki and the study protocol was approved
by the Ethics Committee of the National Cancer Institute.

The study included patients with resectable OSCC in stages I11—
IV and OPSCC in stages II-IV who had not undergone prior surgery,
RT or chemoradiation treatment.

Exclusion criteria were as follows: non-squamous cell carcinoma
of the oral cavity; stage I or II malignancy (except for stage II human
papillomavirus-positive OPSCC); a history of other malignancies;
the presence of distant metastases; and a patient’s condition deemed
a contraindication to neoadjuvant CT.

Among the patients enrolled in the study, there were 44 men (72%)
and 17 women (28%). The mean age of patients was 57.2%8.5 years
(ranging from 35 to 75 years). Tumour differentiation grade
G1 was established in 15 patients (24.6%), grade 2 (G2) was found
in 38 patients (62.3%), and 8 patients (13.1%) had grade 3 (G3). Based
on the extent of the OSCC process: Stage 111 (T1-2N1MO0, T3NO0-1MO0)
was diagnosed in 9 patients (23%) and Stage [Va (T1N2MO0, T2N2MO,
T3N2MO, T4aN0-2MO, T1-4N3MO) — in 30 patients (77%).
According to the extent of HPV-positive OPSCC: four patients (57%)
had Stage II (T1-2N2MO, T3N0-2M0) and three patients (43%)
had Stage III (T1-3N3MO0, T4N1-3M0). According to the extent
of HPV-negative OPSCC: Stage 111 (T3NO-1MO0, TIN1MO, T2N1MO0)
was diagnosed in 6 (50%) and Stage IVa (TINIMO, T1-4aN3MO0,
T2N2MO, T3N2MO0, T4aN0-1MO0) — in 6 patients (50%).

Inthesstudy, HPV-positive OPSCC wasdiagnosed in 7 patients (37%),
and HPV-negative OPSCC was found in 12 patients (63%). The HPV-
status of the tumour was determined by immunohistochemistry.

The distribution of patients by site of OSCC was as follows:

e oral tongue — 9 (14.4%) patients;

e floor of mouth — 11 patients (26.2%);

e buccal mucosa — 5 patients (12%);

e mucosa of the lower jaw — 4 patients (9.5%);

e retromolar trigone — 2 patients (4.7%);

e upper alveolar ridge/hard palate — 11 patients (26.2%) (Fig. 1).

The distribution of patients by OPSCC location was as follows:

e Dbase of the tongue — 10 patients (52.6%);
e soft palate — 3 patients (15.8%);

ISSN 2410-2792




OpwriHanbHi ctatTi / Original Articles

e the lateral wall of the oropharynx — 6 patients (31.6%) (Fig. 2). in tumour stage. Tables 2 and 3 demonstrate the characteristics of cTN
In our study, all patients received three cycles andycTN, respectively.
of neoadjuvant CT according to the TPF regimen (intravenous cisplatin Ten patients (24%) with OSCC underwent non-surgical organ-

100 mg/m? on day 1; intravenous 5-fluorouracil 1000 mg/m?per day  preserving treatment (neoadjuvant CT + RT). They had a complete
asacontinuousinfusion on days | to4). The interval between neoadjuvant ~ tumour response after neoadjuvant CT. A residual tumour after
CT cycles was 3 weeks. neoadjuvant CT and RT was detected in two patients (4.7%). After

Tumour response was assessed accordingto RECIST 1.1 (Response  two to three months following CRT, these patients underwent organ-
Evaluation Criteria in Solid Tumours, 2009) three weeks aftercompletion ~ preserving transoral CO,-laser microsurgery (Fig. 5). These patients
of the third cycle of neoadjuvant CT. avoided extended surgical interventions that would have been performed

The degree of haematological toxicity was determined in line with  if the primary surgical approach had been used, such as resection of the
the WHO using the Common Toxicity Criteria of the National Cancer ~ maxilla with orbital exenteration in one case (2.4%), mandibular resection

Institute.

Patient characteristics are shown in Table 1.

Table 1. Characteristics of patients

RESULTS Characteristic n (%)

Sixty-one patients met the inclusion criteria. Of these, Age, years 57.2+8.5
58 patients (93.5%) received three cycles of neoadjuvant CT according ~ Sex  Female 17 (28)
to the TPF regimen and three patients (6.5%) underwent two courses; Site 'gglfcavit 151 AR TR ﬁ gg;
three patients (5%) did not receive the third course of neoadjuvant CT due y ﬂggr of mouth g 0 11 (18)
to grade 111 haematological toxicity. mucosa of the lower jaw 4(6.5)

Tumour response was evaluated 3 weeks after completion of the third retromolal trigone 2(3.2)
cycle of neoadjuvant CT and in three patients (6.5%) after completion buccal mucosa 5(8.2)
ofthe second cycle of neoadjuvant CT. According to RECIST 1.1 criteria, oral tongue 9(14.7)

. . Oropharynx base of the tongue 10 (16.4)

a complete tumour response following neoadjuvant CT was seen soft palate 3(5)
in 17 patients (28%) with OSCC or OPSCC, 21 patients (34.4%) the lateral oropharyngeal wall 6 (10)
had a partial response; 13 patients (21.3%) had stable disease, and T Oral cavity % 1% 2262)2)
10 patients (16.3%) had disease progression. T 24(39.3)

Figures 3 and 4 show tumour response following neoadjuvant

CT in patients with OSCC or OPSCC. Oropharynx HEVE: T2 5 §2§§
After neoadjuvant CT, the patients were restaged as follows: T4 1(1.6)
19 patients (45%) with OSCC were downstaged, four patients (10%) HPV- T2 3(5)
were upstaged, and 19 patients (45%) had no change in tumour stage. 13 3(5)
Among patients with OPSCC, 16 patients (84%) were downstaged, N Oral cavity "I"l%a 16 4(5&2))
no patients were upstaged, and three patients (16%) had no change N1 19(31.1)
N2a-c 8(13.1)
N3a-b 1(1.6)
14.4% Oropharynx HPV+ NO 1(1.6)
26.2% N1 3(5)
N§ 3 (()5)
@ Oral tongue N
@ Floor of mouth HPY- u? g ggg;
@ Buccal mucosa N2a-c 3(5)
@ Mucosa of the N3a-b 1(1.6)
lower jaw Stage Oral cavity I} 12 (19.6)
@ Retromolar trigone Via 30 (49.1)
® Upper alveolar Oropharynx HPV+ I 4 (6.5)
) [ 3(5)
ridge/hard palate HPV- Il 6 (98)
9.2% 26.2% Vla 6(9.8)

%

12%

Fig. 1. Distribution of patients by site of OSCC 100
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Fig. 3. Tumour response following neoadjuvant CT in patients
Fig. 2. Distribution of patients by OPSCC site with OSCC based on RECIST 1.1 criteria
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Fig. 4. Tumour response following neoadjuvant CT in patients
with OPSCC based on RECIST 1.1 criteria

Table 2. Restaging in patients with 0SCC
No cTN ycTN Restaging
1 T3NO TONO {
2 T3NO TONO )
3 T2N1 TINO N3
4 T3N1 T2NO )
5 T4aN1 TONO 3
6 T3NO TONO )
7 T4aN1 T4aN1 -
8 T4aN1 T4aN1 =
9 T4aN1 T4aN1 -
10 T4aN0 T4aN1 =
1 T4aN0 T4aN0 -
12 T4aN0 T4aN0 =
13 T4aNO T4aNO -
14 T4aN2 T4aN2 =
15 T4aN1 T4aN1 -
16 T4aN3a T4aN3a =
17 T4aN1 T4aN1 -
18 T4aN0 T4aN0 =
19 T4aN1 T4aN1 -
20 T4aN2 T4aN2 -
21 T4aN2 T4bN2 T
22 T4aN1 T4bN1 T
23 T3NO TONO |
24 T3NO TONO )
25 T4aN1 TONO 3
26 T4aN1 TONO )
27 T4aN2 TONO |
28 T3N1 T2NO )
29 T3NO TINO |
30 T3N1 TINO )
31 T3N2 T2N1 )
32 T3NO T2NO )
33 T3N1 T2NO |
34 T3N2¢c T2N1 J
35 T3N1 T3N1 -
36 T2N2 T4aN2 =
37 T3N2 T4aN2 )
38 T3N1 T4aN1 )
39 T4aN1 T4aN0 -
40 T3NO TONO )
41 T3NO TONO |
42 T2N1 TINO J

Notes. | — downstaged disease, T — upstaged disease, — — no change in stage.

inseven cases (16.7%), and subtotal resection of the tongue in two cases
(4.8%).

Organ-preserving surgeries after neoadjuvant CT were performed
in six patients (14%). They demonstrated a partial tumour response.
Among them, one patient (2.4%) avoided orbital exenteration, three
patients (7.1%) avoided mandibular resection, one patient (2.4%) avoided
maxillary resection, and one patient (2.4%) avoided subtotal tongue
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Table 3. Restaging in patients with OPSCC
No cTN ycTN Restaging
1 T2N1 TONO J
2 T3N1 T2NO J
3 T3NO TINO J
4 T3NO TONO J
5 T4aN2 TONO N
6 T2N1 TINO J
7 T3NO T2NO J
8 T2N1 TINO J
9 T2N1 TINO N
10 T2N2 TONO J
11 T4aN2 T2N1 N
12 T2N2 TONO J
13 T2N3 TONO J
14 T3N1 TONO J
15 T4aN1 T4aN1 -
16 T4aN2 T4aN1 -
17 T4aN1 T4aN1 -
18 T4aN1 T3N1 J
19 T4aN2 T2NO N

Notes. | — downstaged disease, T — upstaged disease, — — no change in stage.

Fig. 5. Transoral CO,-laser microsurgery of the oral floor

resection. One patient (2.4%) underwent surgical treatment alone. Three
patients (7.1%) received adjuvant RT, and one patient (2.4%) underwent
concurrent CRT.

Six patients (14%), who had a partial response, and 10 patients (24%),
who had stable disease following neoadjuvant CT, underwent extended
combined surgeries (Figs. 6, 7). Thirteen patients (31%) received adjuvant
RT, and three patients (7%) had concurrent CRT. Adjuvant CRT was
administered to patients with positive resection margins and/or extranodal
extension.

Out of 10 patients (24%) who had disease progression after
neoadjuvant CT, 4 patients (9.5%) underwent extended combined
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surgeries, two (4.8%) received palliative RT, and four (9.5%) had
palliative CT.

Intotal, 16 patients (38%) with OSCC underwent organ-preserving
treatment after neoadjuvant CT.

Non-surgical organ-preserving treatment (neoadjuvant CT + RT)
was administered to 16 patients (84%) with OPSCC, who demonstrated
a complete or partial tumour response after neoadjuvant CT. A residual
tumour after neoadjuvant CT and RT was detected in four patients
(21%). These patients underwent organ-preserving transoral CO,-laser
microsurgery after 2 to 4 months following CRT (Fig. 8).

Out of three patients (16%) with stable disease after neoadjuvant
RT, two patients (10.5%) had extended surgeries and one patient (5.5%)
received RT. After surgery, two patients (10.5%) underwent adjuvant
RT and no patients received concurrent CRT.

In total, 16 patients (84%) with OPSCC received organ-preserving
treatment after neoadjuvant CT.

DISCUSSION

Neoadjuvant CT offers some theoretical advantages, in particular,
optimal distribution of the drug in the tumour under conditions

Fig. 6. Resection of the mandible (type L) and the oral floor
(left side). Plastic replacement of the defect with a fibular bone
and skin flap

Fig. 7. Maxillectomy (left side). Plastic replacement
of the defect with a bone and muscle flap of the latissimus
dorsi muscle
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of unimpaired blood supply, an early effect on micrometastases and
better drug tolerability. Furthermore, neoadjuvant CT makes it possible
to evaluate the tumour response and select patients for organ-preserving
treatment. Various neoadjuvant CT regimens have been used for
years, but according to the MACH-NC meta-analysis, the cisplatin
+ 5-fluorouracil regimen was found to be the most effective (the
docetaxel /paclitaxel + cisplatin + 5-fluorouracil regimen trial was not
included in the meta-analysis) [9]. Subsequent studies demonstrated the
benefit of the docetaxel /paclitaxel + cisplatin + 5-fluorouracil regimen
compared with cisplatin + 5-fluorouracil in the treatment of stage 111—
IV squamous cell carcinoma of the head and neck [10].

Two randomised phase 111 studies investigated the role of neoadjuvant
CT in the treatment of patients with resectable oral cancer. In the Italian
study, 195 patients with resectable OSCC in stages [1-1V were
randomised into two groups. Patients in the first group received three
cycles of neoadjuvant CT with the use of the cisplatin + 5-fluorouracil
regimen followed by surgery. Patients in the second group underwent
surgical treatment. In both groups, patients with unfavourable prognostic
factors received CT after surgery. Despite the fact that 27% of patients
achieved a complete clinical response after three cycles of neoadjuvant
CT, no significant differences were found in 5-year overall survival,
locoregional recurrence rate or distant metastases. However, L. Licitra
et al. demonstrated a decrease in the frequency of mandibular resection
after neoadjuvant CT. An analysis of the 10-year results of the study
confirmed these findings [11].

L. Zhong et al. studied 256 patients with resectable stage I11—
IV OSCC who were also randomised into two groups. Patients in the first
group received two cycles of neoadjuvant CT with the docetaxel +
cisplatin + 5-fluorouracil regimen, followed by surgery and postoperative
RT. Patients in the second group underwent surgical treatment and
postoperative RT. In contrast to the previous study, a complete clinical
response was observed in 13.4% of patients treated with neoadjuvant
CT. Similar to the Italian study, no significant differences were found
in overall survival, disease-free survival or locoregional control.
The reduction in the incidence of distant metastases in patients treated
with neoadjuvant CT was not statistically significant [6].

In our study, 24% of patients with locoregionally advanced
OSCC achieved a complete clinical response following 3 cycles
of neoadjuvant CT (compared to 27% in the study by L. Licitra
et al. and 13.4% in the study by L. Zhong et al.). Besides, similar
to L. Licitra et al., we observed a decrease in the frequency of mandibular
resection, maxillary resection and subtotal tongue resection.
Q. Zhanget al. showed that after 3 cycles of neoadjuvant CT in patients
with locoregionally advanced OSCC, 41.7% of patients achieved
a complete clinical response and 49.1% of patients had a partial
response [12].

‘We obtained similar results: after 3 cycles of neoadjuvant CT, 37%
of patients with locoregionally advanced OPSCC had a complete clinical
response and 47% showed a partial response.

Fig. 8. Transoral CO,-laser microsurgery of the lateral
oropharyngeal wall

ISSN 2410-2792

KJTIHIYHA OHKOMOrIf. 2023, T. 13, N2 3 (51): 1-5




Along with primary surgery, neoadjuvant CT is presently
the treatment of choice for patients with resectable locoregionally
advanced OPSCC, but it is not advisable for locoregionally advanced
OSCC. However, the use of neoadjuvant CT allows the evaluation
of tumour responses to therapy and the selection of patients for organ-
preserving treatment. It is noteworthy that the lack of methods for
predicting the effectiveness of neoadjuvant CT makes timely radical
surgical treatment a challenge for patients with locoregionally advanced
OSCC who have stable or progressing disease and account for almost
50%, according to the above studies.

Anin-depth study of the molecular biological factors implicated in the
development of radiochemical resistance in the tumour and the factors
indicating the effectiveness of certain groups of chemotherapeutic
drugs has provided the basis for predicting of the disease course and
tumour response to treatment. The study of epigenetic abnormalities
inthe occurrence and progression of malignancies, including OSCC and
OPSCC hasbeen one of the most relevant areas of fundamental oncology
over the past few years [13].

Recent studies have shown that the initiation and progression
of malignant tumours are characterised by changes in the ratio
of epigenetic biomarkers, namely microRNAs, as they are the main
regulators of genes involved in carcinogenesis [14]. The study
of microRNA expression patterns in tumour cells and biological fluids
(blood, saliva, urine, etc.) is informative for early differential diagnosis
of malignancies, verification of the histological origin of tumours,
determination of the tumour grade and sensitivity to drug therapy [15].
Tumour-associated microRNAs have already been shown to have high
diagnostic sensitivity and specificity for a variety of malignancies and can
be used as non-invasive prognostic and predictive markers in medical
practice based on the results of clinical observations and available
experimental data [16—17]. However, no studies have been conducted
to identify the microRNAs associated with the sensitivity of OSCC and
OPSCC to neoadjuvant CT.

Overall, the identification of specific regulatory microRNAs
associated with tumour sensitivity to neoadjuvant CT will provide the basis
for the development of innovative strategies for personalised treatment.

CONCLUSIONS

1. In cases of resectable locoregionally advanced OSCC and
OPSCC, neoadjuvant CT can provide a partial response in 28% and 47%
of patients, respectively, and a full response in 24% and 37% of patients.

2. Ofthe patients with locoregionally advanced OSCC and OPSCC,
38% and 84%, respectively, received organ-preserving therapy.

3. In order to select patients for organ-preserving treatment, further
research is needed to identify specific regulatory biomarkers associated
with the sensitivity of OSCC and OPSCC to neoadjuvant CT.
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Heoap'toBaHTHa XiMioTepanisi y XBopux
Ha pe3ekTabenbHUM NOKOpPerioHapHO NoLInpeHnm
NMAOCKOK/ITUHHUN PaK POTOBOT MOPOXXHUHU
Ta pOTOrnoTKN
O.B. bypmun, O.B. Kpaseyn, 0.0. liaka, I.1. Cmonanka,
B.B. Yepuienko
Aep>xxaBHe HekomepuiliHe nignpuemMcTBo «HauioHanbHWii iHCTUTYT
paky», Knis, YkpaiHa
Pe3stome. [1poBeneHHst opraHO30epiratouoro JIiikyBaHHSI € OTHIEIO
3 KJIIOYOBUX LiJIEH JIiKyBaHHSI TJIOCKOKJIITUHHOTO paKy pOTOBOI MO~
poxxuunu (ITPPIT) Ta porornorku (ITPPT) 3amist 36epekeHHs Baxk-
JIMBUX (DYHKIIiii MOBJI€HHSI, KOBTaHHSI, )KyBaHHSI Ta TUXaHHs1. Mema.
Jocninnt eheKTUBHICTL Heoan 1oBaHTHOI XiMioTepartii (XT) Ta MOX-
JIMBICTh ITPOBEIEHHSI OPraHO30epirarouoro JikyBaHHs y XBOPYX Ha pe-
3ekTabebHMiT JJoKoperionapHo notupenuii [TPPIT ta [TPPT. Ma-
mepiaau ma memoou. I1poBeeHMIT aHATI3 Pe3yJIbTATIB JIKYBaHHSI
61 xBoporo Ha jjokoperioHapHo rormpennii [TPPI1ta ITPPT, 3 skux
ITPPIT I11—IVa craniit giarHocToBaHo y 42 oci6 (69%), ITPPT 11—
IVa craniit —y 19 (31%). Pesyavmamu. O1iiHKa BiIMoBimi MyxJIMHA
micas Heoan roBaHTHOI XT 3a kputepismu RECIST 1.1y xBopux
na [TPPIT ta [1PPI" Gyna HactymnHoto: moBHa Binmnosiab y 10 (24%)
ta7 (37%), yactkoBa Binmnosinb —y 12 (28%) 129 (47%), cTabinizariis
3axBopioBaHHs — Yy 13 (24%) Ta 3 (16%) Bunankax BinrnosiaHo. [Tpo-
rpecyBaHHsI 3aXBOpoBaHHs BUsiBieHO y 10 (24%) xBopux Ha I[TPPTI,
He BusiBisUM y nattieHTiB Ha [TPPT. Bucnoexu. Opranosoepiraoue
JIiKyBaHHsI ITic/1s1 Heoat toBaHTHOI X T npoBeneHo y 16 (38%) xBopux
Ha [TPPITTay 16 (84%) xBopux Ha [1PPI. [ToTpi6GHi momasbiii 10cTi-
JIKEHHS 11010 ineHTr(iKallil crielndiyHUX perysiTOpHUX GioMapKe-
piB, acowiiioBanux i3 uyrmBicTio [TPPI1 ta [TPPI no Heoan 1oBaHTHOL
XT s Bimbopy XBOpHX Ha opraHo3oepiratoue JiKyBaHHSI.
Karouosi cao6a: OCKOKITITUHHUI pak POTOBOI TTOPOKHUHM;
IJIOCKOKJIITUHHUI pak POTOIVIOTKM; He0a1 IoBaHTHA XiMioTepartisi;
opraHosoepiraroue JIiKyBaHHs.
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