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3 BUKOPUCTAHHAM MOHOKJIOHANIbHUX AHTUTIZT OHKOMapKepiB
KanbUWTOHIHY, XpoMorpaHiHy A, BiMeHTUHY Ta Ki-67 Ha 6a3i “3axigHoykpaiHCbKOi rictonoriy-
Hoi nabopaTopii” (M. JIbBiB, YKpaiHa).

Pe3ynbTtaTtn. PO36iXKHICTb MOMIX AaHUMM TFICTONOMYHUX Ta IMYHOTMICTOXIMIUHUX AOCMIAXEHb Npu
MPLL3 ctaHoBUTb 12,0%, WO BKa3ye Ha rinepAiarHOCTUKY AaHOT HO30/10rii Ta apryMeHTYE BaXIMBICTb
NMpoBeAEeHHS IMYHOFCTOXIMIYHMX AOCNIAXEHb ANS Bepudikauii giarHo3y. Y nauieHTiB B SKUX BUHUK
peunams MPLL3 6yB pgoctoBipHO (p<0,05) MeHwwnIn piBeHb ekcnpecii kanbumToHiHy (5,00 [5,00;
5,00] 6aniB) NOpiBHAHO 3 NAUEHTAMM Yy SAKUX PELUNANB HE BUHUK, A€ AaHWA NMOKA3HMK CTAaHOBMB
6,00 [6,00; 7,00] 6aniB. Y nauieHTiB 3 MPLL3 36inblieHHS piBHSA eKCnpecii KanbUWTOHIHY AOCTOBIp-
HO MO€EAHYBanoch 3i 36iNblIEHHSM piBHS ekcnpecii XxpomorpaHiHy A (r=+0,49, p=0,02); aHanoriy-
HUI 3B'A30K BMSIB/IEHO LOA0 YaCTOK iMYHOMO3UTUBHUX KNITUH AaHUX OHKOMapkepiB: r=+0,68, p=
0,001. BogHo4ac BCTaHOBNEHO, WO 36iNbleHHS pPiBHSA eKCnpecii KanbUWUTOHIHY AOCTOBIPHO MOEA-
HYBaJioCb 3 3MeHLeHHSM piBHA ekcnpecii Ki-67 (r=-0,52, p=0,02). Takox 6yn0 BCTaHOBNEHO, L0
36inbLIEHHS piBHSA ekcnpecii BIMEHTUHY NOEAHYETLCS 3i 36inbleHHsAM ekcnipecii (r=+0,64, p=0,001)
Ta YaCTKM iMYHOMNO3UTUBHUX KNITUH XpoMorpaHiHy A (r=+0,45, p=0,038).

BucHOBKMW. HM3bKi piBHI ekcnpecii KanbUWTOHIHY € NMPOrHOCTUYHO HECMNPUATIUBUMKU MapKepamu
woao nosien peumampy MPLU3. CneundidyHi OHKOMapKepu € BaXX/IMBMMWN Yy NpoLECi NiKyBaHHSA Ta
AN AMHaMIYHOIMo CNoCTepeXXeHHs 3a nauieHtamMu 3 MPLL3.

Knro4oBi cnoBa: MenynsapHuii pak, wutonogibHa 3ano3a, oOHKOMapkKepu, KanbLUWUTOHIH, XpOMO-
rpaHiH A, BiMeHTUH, Ki-67, peunaus, CMepTb.
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The role of immunohistochemical markers
in predicting recurrence or death in patients
with medullary thyroid cancer

Oleh Duda, Nina Boyko, Roman Slipetsky
Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

Introduction. Medullary thyroid cancer (MTC) belongs to a class
of rare neuroendocrine aggressive tumors and appears from
parafollicular cells (C-cells). An important modern problem is the
development of ways to predict the recurrence of this disease.

Aim. Determine the role of immunohistochemical tumor
markers of medullary thyroid cancer in predicting recurrence
or death.

Materials and methods. The analysis of the prospective
study included 22 patients with sporadic MTC, 5 of whom have
developed a recurrence and 4 have died at the end of the 10-
year (120 months) follow-up period. Immunohistochemical
examinations were performed using monoclonal antibodies of
tumor markers calcitonin, chromogranin A, vimentin and Ki-67 at
“Western Ukrainian Histological Laboratory” (Lviv city, Ukraine).
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Results. The discrepancy between the data of histological and

immunohistochemical examinations in MTC is 12.0%, which indicates the hyperdiagnosis of this
nosology and argues the importance of performing immunohistochemical examinations to verify
the diagnosis. Patients who had a recurrence of MTC had significantly (p <0.05) lower levels of
calcitonin expression (5.00 [5.00; 5.00] points) compared to patients who did not relapse, where
this figure was 6.00 [6.00; 7.00] points. In patients with MTC, an increase in calcitonin expression
was significantly associated with an increase in chromogranin A expression (r = + 0.49, p = 0.02);
a similar relationship was found for proportions of immunopositive cells of these tumor markers:
r =+ 0.68, p = 0.001. At the same time, the increased level of calcitonin expression was found to
be combined with the decreased level of Ki-67 expression (r = -0.52, p = 0.02). The increased level
of vimentin expression was found to be combined with an increase in the expression (r = + 0.64,
p = 0.001) and the proportion of immunopositive cells of chromogranin A (r = + 0.45, p = 0.038).

Conclusions. Low levels of calcitonin expression are prognostically unfavorable markers for
the recurrence of MTC. Specific tumor markers are important for the treatment process and the
dynamic monitoring of patients with MTC.

Keywords: medullary cancer, thyroid gland, tumor markers, calcitonin, chromogranin A,
vimentin, Ki-67, recurrence, death.
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Bctyn

MeanynapHuin pak wmrtonogibHoi 3ano3m (MPLL3)
HaNeXuTb A0 Kacy PiAKiCHUX HEMpOeHAOKPUH-
HUX arpecuBHMX MYX/IMH, BUHUKAE 3 napadorsni-
KynspHux knituH (C-kniTmH), wWo BignosigatoTb
3a BMpPOOJIEHHS Ta CeKpeLilo YMCNEHHMX NenTu-
AiB, BKJIOYAOUM KaNbUUTOHIH. Y CTPYKTYpi 3/10-
SIKICHNX HOBOYTBOPEHb LWMTONOAIBHOI 3ano3u
MeaynspHUi pak ckiaga€e 5-7% Ta CMepTHICTb
Bi HbOro pocsarae 14% [1, 2]. beacumnToMHe
npoTikaHHa MPLLU3 npu3BoauTb A0 Ni3HbOI Aia-
FHOCTMKM, 30KpeMa y NoSI0BMHU XBOPUX AiarHoC-
TYIOTbCS perioHapHi MeTtacTtasu [3, 4]. 3anyuleHi
dopmm MPLL3 BMMaraioTb BMCOKOCHMELiani3oBa-
HOro NiKyBaHHS Yy MeAMYHUX 3aKkiajax, Wo 3a-
MMalTbCA MiKyBaHHAM NYX/IMH FOSI0BM Ta WK, a
Xipypru mMatoTb HaBMYKM ONEepPaTUBHOMO NiKyBaH-
HS Ha ropTaHi, rnoTuUi, cTpaBoxoai Ta niMdaTny-
HUX By3/ax Wui i cepenocTiHHa [5].

3a nepebirom 3axBoptoBaHHa MPLLU3 3alimae
NpoMiXXHe Micue MiXX BucokoamdepeHuiroBa-
HUMKM Ta HeaudepeHuiioBaHnMm dopMamm
paky wwuTtonoaibHoi 3ano3n. MPLU3 Bonogie
BMCOKWUM CTyMneHeM KJIiHIYHOI arpecmMBHOCTI i
XapaKTepU3yeTbCs CXUMbHICTIO OO peunauBy
3axBopoBaHHA [6].

MokasHMKM KanbumToHiHy (KT) Ta Xpomorpa-
HiHY A B KpOBi BMKOPUCTOBYIOTbCS 3 METOH
[IarHOCTUKKM peunamBy Ta MOHITOPUHIY MNpo-
rpecyBaHHs1 XxBopobu, Xo4da iCHYOTb NpuKnagn
HEeBIANOBIAHOCTI AaHUX MOKAa3HWUKIB 3 peunau-
BOM 3aXBOptOBaHHA [7, 8]. 3HMxkeHHSs piBHA KT
B KPOBIi NAUIEHTIB Y nicisionepauinHoMy nepiogi
CBiAYNTb MPO paAuKasnbHICTb NMpoOBeAEeHOro Jli-
KyBaHHSl, @ MOro niaBULLEHHS Yy MnoAasiblLioMy
(Bmwe 100 nr/mMn) — Npo HasABHICTb peunamBy
XBOpobKW uM MeTacTasyBaHHsS nNyxaumHu [9, 10,
11]. IHWi gocniaHMKK BBaXatoTb AOCTOBIpPHUMU
cTuMynauinHi Tectm 3 Kt [12]. Takox 3ycTpiva-
IOTbCSA BMNaAKmM 6ioxiMiyHOro peunanBy — Bia-
CYTHICTb KJIiHIYHOIO peumamey nNpu BUCOKMUX
piBHAX cnpoBaTkoBoro Kt [13, 14]. bioxiMiuHa
KT peMmicia BBa)aeTbCA KpaliuM MpOrHOCTUY-
HMM hakTopoM ansa 6e3peunamBHOI BUXMBAHO-
cTi [15]. BpaxoBytoun TaKy BeUKY KifbKiCTb
pi3HOMAAHOBUX NPOrHOCTUYHUX YMHHUKIB BaX-
JIMBMM 3aNuMLIAETbCA MUTAHHS YHidikoBaHOro
anropuTMy AiarHOCTUKK Ta CMOCTEpeXeHHs 3a
Taknmm xsopumu. Meta poboTn: BM3HAUUTU
pOSib iIMYHOTICTOXIMIYUHMX OHKOMapKepiB Meay-
JNIAPHOro paky LWMTONoAi6HOI 3371031 Y NPOrHo-
3yBaHHi BUHUKHEHHS peunanBy 4M CMepTi.
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Martepianu i meToan gocnig)xeHb

Y pocnipxeHHs 6yno BKAOYEHO MOKasHWKK 25
nauieHTiB, SKi NpOXOAMNKU JliKyBaHHSA 3 MpUBO-
Ay MeaynsipHoro paky wuTtonogibHoi 3anosn y
JIbBIBCbKOMY [iep)KaBHOMY OHKOJIOMYHOMY pe-
rioHasbHOMY NiKyBasbHO-AiarHOCTUYHOMY  LIeH-
Tpi, JIbBIiBCbKi 061aCHIN KNiHIYHIN NikapHi Ta y
BiHHMUbKOMY 06/12CHOMY OHKOJIOrYHOMY AUC-
naHcepi. Hammn 6yno npoBeaeHO NPOCNEKTUBHE
nocnigkeHHs: 3abip maTepiany npoBoAvBCS Nif
yac ornepaTuMBHOrNO BTPyYaHHs, a Kiacudikauis
no rpynax 3g4iliCHIoBanacb Micis 3aBepLUeHHS
TepMiHy crnocTtepexeHHs. JocnimkeHHs BianoBi-
Aae MenbCiHCbKIM aeknapadii Ta 0TpMMano 403Bin
KOMicii 3 6i0eTVKM NMpo NMpoBeAEHHS AOCIAKEHb
(npotokon N910 Big 12 rpyaHs 2017 poky).

[MepBWMHHO TiCTONOriYHI AOCNigXXeHHs niaTBep-
amnn giarHo3 MPLU3 y Bcix 25 nauieHTiB. Y
noaanblioMy 6ynu nposeaeHi iMyHOricToximiy-
Hi QocnigXeHHs, sKi nokasanu, wo MPLU3 ai-
a@rHOCTOBaHO TiflbkM y 22 nauieHTiB. TobTO, VY
12% Bunagkis (y TpbOX MauieHTIB) Mana micue
rinepaiarHoctmka MPLL3, Wwo AoBOAUTb BaXKn-
BiCTb NpoBeAeHHs IMYHOrCTOXIMIYHOI OLLiHKMW.

KiHLEeBO y aHani3 NpoCrneKTUBHOro AOCNIAXEHHS

6yno BkOYEHO 22 nauieHTn 3 MPLL3, 3 akux y

5 XBOpMX pO3BUHYBCS peumamB 3aXBOPHOBaHHS

Ta 4 — noMepnu Ha KiHeub 10-TupiuHoro (120

MicsuiB) nepiogy cnocrepexeHHs. Mpuyomy, vy

5 oci6 3 peumanBoM CMepTb HacTana y TpbOX

(60,0%) nauieHTiB. 3 umcna 4-x nomepnmx

nvwe oAWH Naui€EHT He MaB nigTBepAXeHoro

peumanBy. BpaxoBywoun BueHaBeaeHe, 6yno
npoBeAeHO MOPIBHAHHSA OTPUMaHUX iIMYyHOTiCTO-

XiMIYHMX MOKA3HMKIB Y HACTYMHUX rpynax:

a) nauieHTiB 3 peunamsoM (N=5) Ta NauieHTi.,
B SAKUX peunauB 3a Nepios CrnocTepexeHHs
He BMHUK (N=17);

6) y nauieHTiB, ki noMmepan (n=4) Ta y oci6, sKi
Oynn XXMBMMM Ha KiHelb AocniakeHHs (N=18).

MopiBHAHHSA XBOpUX Ha MPLL3 3a cTtaTTio y rpy-
nax 3asexHo Bif KiHLEeBOrro iX CTaTyCcy Ha KiHelb
DOCNIAXEHHA HEe BUSABWIO CYTTEBOI Pi3HWULI: 3
5-Tn pocnigxyBaHUX 40noBiKiB nomMep 1 XBO-
pui, Wwo crtaHoBuTb 20,0%, a 3 17 XiHOK — no-
Mepsio 3 XBOpUX, WO ckragaEe 17,7% (p>0,05).

IMYHOriCTOXiMiUHI AocnigXeHHss npoBoAUMAM 3
BUKOPUCTAHHAM MOHOKJIOHANIbHUX @HTUTI OH-
KOMapKepiB KanbLUUTOHIHY, XpOMOrpaHiHy A, Bi-
MeHTMHY Ta Ki-67 Ha 6a3i «3axigHOoyKpaiHCbKOi
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Introduction

Medullary thyroid cancer (MTC) belongs to a
class of rare neuroendocrine aggressive tu-
mors, arising from parafollicular cells (C-cells),
which are responsible for the production and
secretion of numerous peptides, including calci-
tonin. In the structure of malignant neoplasms
of the thyroid gland, medullary cancer accounts
for 5-7% and mortality from it reaches 14% [1,
2]. Asymptomatic MTC leads to late diagnosis,
moreover, half of the patients are diagnosed with
regional metastases [3, 4]. Advanced forms of
MTC require a highly specialized treatment in
medical establishments that provide treatment
of tumors in the head and neck, while surgeons
have the skills of surgical treatment of the lar-
ynx, pharynx, esophagus and lymph nodes of
the neck and mediastinum [5].

In the course of the disease, MTC occupies an
intermediate position between highly differ-
entiated and undifferentiated forms of thyroid
cancer. MTC has a high degree of clinical ag-
gression and is characterized by a tendency to
recurrence [6].

Calcitonin (Ct) and chromogranin A levels in
the blood are used to diagnose recurrence and
monitor disease progression, although there
are examples of discrepancies between these
indicators and disease recurrence [7, 8]. The
decrease in the blood levels of Ct of patients
in the postoperative period indicates the radi-
cality of the treatment, and its increase in the
future (above 100 pg/ml) indicates the recur-
rence of the disease or tumor metastasis [9,
10, 11]. Other researchers believe the stimu-
lation tests with Ct to be reliable [12]. There
are also cases of biochemical recurrence - the
absence of clinical recurrence despite high
levels of serum Ct [13, 14]. Biochemical Ct
remission is considered the best prognostic
factor for survival with no recurrence [15].
Considering such a large number of diverse
prognostic factors, the issue of a unified algo-
rithm for the diagnosis and monitoring of such
patients remains important. The aim of the
study is to determine the role of immunohisto-
chemical tumor markers of medullary thyroid
cancer in predicting recurrence or death.

Materials and methods. The study included
indicators of 25 patients treated for medullary
thyroid cancer at Lviv State Regional Oncolo-
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gy Treatment and Diagnostic Center, Lviv Re-
gional Clinical Hospital and Vinnytsia Regional
Oncological Center. We conducted a prospec-
tive study: the material was collected during
surgery, and the classification into groups was
carried out after the end of the monitoring pe-
riod. The study meets the requirements of the
Declaration of Helsinki and was approved by the
Bioethics Commission on research performance
(protocol No. 10 of December 12, 2017).

Initially, histological examination confirmed
the diagnosis of MTC in all 25 patients. Subse-
quently, immunohistochemical examinations
were performed, which showed that MTC was
diagnosed only in 22 patients. Thus, in 12% of
cases (in three patients), there was a hyperdi-
agnosis of MTC, which proves the importance
of immunohistochemical evaluation.

Finally, 22 patients with MTC were included in
the analysis of the prospective study, of whom
5 patients have developed a recurrence and
4 have died at the end of the 10-year (120
months) follow-up period. Moreover, among
5 individuals with recurrence, 3 have died
(60.0%). Out of 4 deaths, only one patient had
no confirmed recurrence. Given the above, we
have compared the obtained immunohisto-
chemical indicators in the following groups:
a) patients with recurrence (n 5) and
patients who did not develop recurrence
during the observation period (n=17);
b) patients who died (n = 4) and those who
were alive at the end of the study (n=18).

Comparison of patients with MTC by sex in
groups depending on their final status at the
end of the study did not reveal a significant
difference: among 5 men studied, 1 patient
died, which accounted for 20.0%; and among
17 women, 3 patients died, which accounted
for 17.7% (p>0.05).

Immunohistochemical examinations were per-
formed using monoclonal antibodies of tumor
markers calcitonin, chromogranin A, vimentin
and Ki-67 based on “Western Ukrainian Histo-
logical Laboratory” (Lviv city, Ukraine). For the
convenience of findings analysis, the number of
pluses, determined by the results of immuno-
histochemical examinations, was translated into
a 7-point rank scale, where + corresponded to 1
point, +++ corresponded to 7 points:
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rictonorii nabopatopii» (M. JIbBiB, YkpaiHa).
NS 3py4YHOCTi NpoBefeHHS aHanisy oTpuMaHux
pe3ynbTaTiB Ki/lbKiCTb MOCIB, BM3HA4YeHa 3a
pe3yfibTaTaMn iIMYHOMCTOXIMIYHOIMO AOCNIAXKEH-
Ha, 6yna nepesegeHa y 7-mubanbHy paHroBy
lwkany, ae + signosigae 1 6any, +++ Bignosi-
nanu 7 6anam:

LLikana, natocum LWWkana, 6anu
+ 1
+/++
++/+
++
++/+++
+++/++
+++

Njojun|~h|lw|N

Mig yac pob6oTM BMKOPUCTAHO METOAM OMUCO-
BOi Ta aHaniTU4YHOI CTAaTUCTUKWU. 3 Ornsay Ha
OVUCKPETHMIN XxXapakTep AaHux, Many Bubip-
Ky Ta HeBiAMOBIAHICTb HOpPMasibHOMY pO3Mo-
ainy (BCTaHOBNEHO 3a AOMOMOroK KpuTepito
LLanipo-Yinka) ueHTpanbHy TeHAeHUito 6yno
npeacrtaBneHo y surnsani Me [25%; 75%], no-
AATKOBO y Tabnuusix BKasaHO MiHiManbHe Ta
MaKCMMasibHe 3HadeHHd. Onsa nepeBipkun [o0-
CTOBIpPHOCTI PpIi3HULI 3HA4YeHHA MiX rpynammu
abcontoTHUX nokasHukiB 6yno BUKOPUCTAHO
U-kpuTepihi MaHa-YiTHi. Pe3ynbTtatn BBa)kanu
OOCTOBIpHMMKW MNpW piBHI 3HauvywocTi p<0,05
[16, 17].

Original research: Clinical sciences

Pe3ynbTtatn

AHani3 NoKasHMKiB NYXJIMHHUX MapKepiB y na-
uientie 3 MPLLU3 y rpynax 6e3 peumamBy Ta 3
peunamBoM 3axBOPIHOBAHHSA MoKasas, WO pi-
BeHb eKcrnpecii KanbUWUTOHIHY B Fpyni nauieH-
TiB i3 peumamBom 6yB HMX4YMM i cTaHoBMB 5,00
[5,00; 5,00] 6anie (wo € B Mexax ++/+++
3a iHTEHCUBHICTIO 3abapBneHHs) i3 KonMBaH-
HSIM Big MiHiManbHOro nokasHuka 3 6anu go
MakKcuManbHoOro 6 6anis. Toai sk y rpyni 6e3
peumamey MPLLU3 uen nokasHMK OyB BULLUM i
ctaHoBuB 6,00 [6,00; 7,00] 6aniB (y Mexax
+++/++) i3 konMBaHHSAMU Big 2 oo 7 6ani..
PisHnusa Mix rpynamm 3a pesynbtaTamm obpa-
XyHKY U-kpuTtepito MaHa-YiTHi 6yna cratuc-
TUYHO 3Hauywot (p<0,05) (tabn. 1).

Ha npotuBary goseaeHin 6inblwi ekcnpecii
NposiBiB Mapkepa KalbUWTOHIHY Yy B3ipusax
nauieHTis 6e3 peumamBy MPLL3, u4acTka
NO3WUTUBHO 3abapBneHUx KIITUH B3ipuiB He
Mana CyTTeEBO b6inblUMX 3HAYeHb Y Ui rpyni
(p>0,05): 100,00 [90,00; 100,00] % 3
KonmBaHHsAMM Big 45% [0 100% nopiBHSAHO 3
rpynoto peumamsy 95,00 [80,00; 100,00] % 3
KonuBaHHsaMK Bi4 30% po 100%.

MoaibHO A0 KanbUMTOHIHY IHTEHCMBHICTb 3a-
6apBneHHs B3ipuiB XpPOMOrpaHiHOM A TaKOX
6yna BMLWO Yy NaAUIEHTIB, SKi HE Mann peumn-

Tabanys 1
[OaHi noka3HUKIB NyXJIMHHMX MapKepiB y rpynax 6e3 peunmaney
Ta 3 peunausom MPLL3 (Me [25%; 75%])
MokasHuK pyna Me [25%; 75%] Min Max
. 6e3 peunamBy 6,00 [6,00; 7,00] 2 7
K
ANbUTOHIH, banu peLManE 5,00 [5,00; 5,00]* 3 6
KanbLATOHIH. % 6e3 peunaney 100,00 [90,00; 100,00] 45 100
H r e peunans 95,00 [80,00; 100,00] 30 100
. 6e3 peungmBy 3,00 [2,00; 5,00] 1 6
Xpomorpanin A, 6anu peLManE 2,00 [2,00; 4,00] 1 5
. 6e3 peunamBy 90,00 [60,00; 100,00] 100
X A, %
POMOrpanriH A, %o peunans 90,00 [70,00; 100,00] 25 100
) 6e3 peunamBy 5,00 [4,00; 7,00] 1 7
B
IMEHTUH, b6anu peLVaNB 7,00 [6,00; 7,00] 7
. 6e3 peunamney 25,00 [12,00; 80,00] 0.5 100
B %
IMEHTWH, Yo peLMans 2,00 [0,50; 20,00] 0.5 80
. 6e3 peunamBy 10,00 [7,00; 15,00] 5 45
Ki-67, %
peunans 10,00 [9,00; 38,00] 7 39

Mpumitka 1. Me - MeaiaHa, 25% - nepwwnit kBapTuib, 75% - TpeTin kBapTuab, Min — MiHiManbHWIA NOKa3HKUK y rpyni, Max

— MaKCUMasibHWI NOKAa3HUK y rpyni.

Mpumitka 2. * - p < 0,05 npn NOpiBHSIHHI 3HAuYeHb MOKasHMKa MiX FrpynamMu 3a pesdysbTaTaMu obpaxyHky U-kputepito

MaHa-YiTHi.
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Methods of descriptive and analytical statistics
were used during the study. Given the discrete
nature of data, small sample and non-compliance
with the normal distribution (established using
the Shapiro-Wilk test), the central trend was
presented in the form of Me [25%; 75%], in
addition, the tables indicate the minimum and
maximum value. The Mann-Whitney U-test was
used to verify the significance of the difference
in value between groups of absolute values.
The results were considered significant at a
significance level of p<0.05 [16, 17].

Results

Analysis of tumor markers in patients with
MTC in groups with and without recurrence of
the disease showed that the level of calcitonin
expression in the group of patients with
recurrence was lower and was 5.00 [5.00;
5.00] points (which is within ++/+++ range
by stain intensity) ranging from a minimum of

Original research: Clinical sciences

3 points to a maximum of 6 points. Meanwhile,
in the group without MTC recurrence, this
figure was higher and amounted to 6.00
[6.00; 7.00] points (within +++/4++) with
fluctuations from 2 to 7 points. The difference
between groups according to the results of
the Mann-Whitney U-test was statistically
significant (p <0.05) (Table 1).

In contrast to the proven higher expression of
calcitonin marker in samples of patients without
recurrence of MTC, the proportion of positively
stained cells of samples was not significantly
higher in this group (p>0.05): 100.00 [90.00;
100.00] % with fluctuations from 45% to
100% compared to the group with recurrence
accounting for 95.00 [80.00; 100.00] % with
fluctuations from 30% to 100%.

Similarly to calcitonin, the intensity of
staining of samples with chromogranin A was
also higher in patients who did not have a
recurrence of MTC: 3.00 [2.00; 5.00] points
(cell staining intensity ++/+) with fluctuations
from 1 to 6 points, while in patients with MTC
recurrence, the expression of chromogranin
A was lower: +/++ (2.00 [2.00; 4.00] points
with fluctuations from 1 to 5 points). However,
the difference between these indicators was
not significant (p>0.05). The percentage

Table 1
Data of tumor markers in groups without recurrence
and with recurrence of MTC (Me [25%; 75%])
Indicator Group Me [25%; 75%] Min Max
Calcitonin, points without recurrence 6.00 [6.00; 7.00] 2 7
! recurrence 5.00 [5.00; 5.00]* 3 6
Calcitonin. % without recurrence 100.00 [90.00; 100.00] 45 100
! recurrence 95.00 [80.00; 100.00] 30 100
Chromogranin A, points without recurrence 3.00 [2.00; 5.00] 1 6
! recurrence 2.00 [2.00; 4.00] 1 5
Chromogranin A, % without recurrence 90.00 [60.00; 100.00] 8 100
! recurrence 90.00 [70.00; 100.00] 25 100
Vimentin, points without recurrence 5.00 [4.00; 7.00] 1 7
! recurrence 7.00 [6.00; 7.00] 4 7
Vimentin. % without recurrence 25.00 [12.00; 80.00] 0.5 100
! recurrence 2.00 [0.50; 20.00] 0.5 80
Ki-67. % without recurrence 10.00 [7.00; 15.00] 5 45
! recurrence 10.00 [9.00; 38.00] 7 39

Note 1. Me - median, 25% - the first quartile, 75% - the third quartile, Min - minimum indicator in the group, Max -

maximum indicator in the group.

Note 2. * - p<0.05 when comparing values of the indicators between the groups according to the results of the

Mann-Whitney U-test.
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amsy MPLU3: 3,00 [2,00; 5,00] 6anu (iHTeH-
CUBHIiCTb 3abapBieHHsa KNiTUH ++4/4) 3 Konu-
BaHHAMM Big 1 o 6 6anis, ToAi AK Yy NaUIEHTIB
3 peunansoMm MPLLU3 ekcrnipecia piBHS XpoMo-
rpaHiHy A 6yna Huxudow: +/++ (2,00 [2,00;
4,00] 6anun 3 konuBaHHAMK Big 1 o 5 6anis).
MpoTe pi3HUUA MK OaHMMW  MNOKa3HMKaMU
byna He cyTtTeBow (p>0,05). BiacoTtok mo3u-
TUBHO 3abapBrieHMX KNiTUH MOHOKOHAaNbHO-
ro antutina Chromogranin A B naui€HTiB LuUX
rpyn nopiBHsHHSA 6yB oaHakoBui 90,0%.

IMyHoOricToxiMiuHi AOCNiAXEHHS B3ipuiB 3 BUKO-
PUCTaHHSAM MOHOKJTOHANIbHOrO aHTUTINa Vimentin
nokasasnu 6inblly ekcnpecito 3abapBneHHs y na-
LieHTiB i3 peunamsom: 7,00 [6,00; 7,00] 6anis 3
KoNMBaHHAMMK Big 4 oo 7 6aniB, ToAai sk y nadui-
€HTiB 6e3 peunansy MPLL3 piBeHb ekcnpecii 3a-
6apsneHHs 6yB HMxunM: 5,00 [4,00; 7,00] 6anis
3 KOnMMBaHHAMM Big 1 go 7 6anis (p>0,05). Mpo-
Te yacTka naowi i3 No3nTMBHMM 3abapBreHHSM
6yna 6inbLwoto y nauieHTie 6e3 peungusy (25,00
[12,00; 80,00] %), a y naui€HTiB 3 peLmanBoM y
12,5 pa3 meHwoto (2,00 [0,50; 20,00] %).

MponidepaTMBHa aKTUBHICTb MYXJIMHHUX KNi-
TUH WMTONOAIGHOT 321031, BM3HAYEHA 3a A0-
rnomMorot oHkoMmapkepy Ki-67 He Mana Bia-
MiHHOCTEN Yy nauieHTiB 060X AocnigXyBaHUX
rpyn: 4yacTka No3nTMBHO 3abapBNeHUX KNiTUH
y nauieHTiB 6e3 peunansy 6yna 10,00 [7,00;
15,00] % (konuBaHHSA Big 5% 00 45% kniTuH
3 IMYHOMO3UTUBHUMMK a4paMun), Y NAUIEHTIB 3

Original research: Clinical sciences

peumamsom - 10,00 [9,00; 38,00] % (y me-
»ax Big 7% no 39%).

[MOpiBHAHHA PpiBHIB eKcnpecii KanbUWUTOHIHY
y rpynax nmnauieHTIB <«XWUBi» Ta <«rnomepi»
nokasasio He3HayHo 6inbLui MeaiaHHI 3HaUYeHHS
y rpyni nauieHTiB, WwWo 6yaun XMBMUMM Ha KiHeub
pocnigxeHHs (6,00 [5,25; 7,00] 6aniB 3
KONMBaHHSMM Big 2 fo 7 6anis), Ta BiAnoBigHO
HMXYi — y NauieHTiB, wo nomepnu (5,00 [4,50;
5,25] 6aniB 3 konuBaHHAMM Big 3 00 6 6anis)
(p>0,05). Yactka no3MTUMBHO 3abapBneHux
KNiTMH Texx 6yna HecyTTeBO 6inbwot Ha 20 %
(p>0,05) y nauieHTiB rpynu XMBUX, HiXX Y rpyni
nomepnux: 100,00 [95,75; 100,00] % npoTtwu
80,00 [67,50; 85,00] % BianoBiaHo (Tabn. 2).

IHTEeHCKBHICTb 3abapBneHHs XpOMOrpaHiHOM A
y MNAUIiEHTIB rpynn «nomepni» 3a megiaHHUMU
3HadyeHHsaMu byna y 1,5 pa3u Buwoto (p>0,05)
MOPIBHAHO 3 rpyrnol nauieHTiB «xusi»: 3,50
[2,50; 4,25] 6ann npotu 2,00 [2,00; 5,00]
6anu BianoBigHoO. ToAi K YacTka MO3UTUBHO
3abapBneHnx KNiTMH XpoMorpaHiHom A 6yna B
1,23 pa3u (p>0,05) 6inbwot y nauieHTiB, WO
6ynn XMBMMM Ha MOMEHT 3aBepLUEHHS nepio-
Ay cnocTtepexeHHs: 92,50 [62,50; 100,00] %
KniTnH, npm 75,00 [58,75; 85,00] % - y naui-
EHTIB rpynu «rnomepni».

PiBeHb ekcnpecii 3abapBfieHHS OHKOMapke-
pOM BiIMEHTUMHOM TaKOX He3HauyHO 6yB BULLWI
y MauieHTIB rpynn «noMepni» MOpPiBHSAHO 3

Tabanys 2

[aHi NnoKa3HUKIB NYXJIMHHMX MapKepiB y rpynax >XMBMX Ta NoMepsinx naui€HTis 3
MPLL3 (Me [25%0; 75%])

[Moka3HuK pyna Me [25%; 75%] Min Max
KanbuuToHH, 6anm KUBI 6,00 [5,25; 7,00] 2 7
! nomepni 5,00 [4,50; 5,25] 3 6
KanbLuToHin, % KUBI 100,00 [95,75; 100,00] 45 100
! nomepni 80,00 [67,50; 85,00] 30 100
i XKUBI 2,00 [2,00; 5,00] 1 6
Xpoworpanit A, banu nomepri 3,50 [2,50; 4,25] 1 5
XpoMorpaHin A, % KUBI 92,50 [62,50; 100,00] 100
! nomepi 75,00 [58,75; 85,00] 25 100
BiMeHTUH. 6anm XKUBI 5,00 [4,00; 7,00] 1 7
! nomepni 6,00 [4,75; 7,00] 4 7
BiMeHTUH. % KUBI 22,50 [11,25; 77,50] 0,5 100
! nomepni 6,25 [0,50; 29,00] 0,5 80
Ki-67, % XKUBI : 10,00 [7,00; 14,25] 5 45
nomepni 23,00 [8,50; 37,50] 7 39

MpumMiTka. Pi3HMUi MiX noka3Hukamu y rpynax He gosegeHo (p>0,05).

200



Mpaui HTLI MeanyHi Hayku
2021, Tom 65, N2 2 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2021, Vol. 65, 2

OpwuriHanbHi 4OCAIAXEHHS:: KNIHIYHI HAyKN

of positively stained cells of the monoclonal
antibody Chromogranin A in patients of these
comparison groups was the same at 90.0%.

Immunohistochemical examinations of samples
using the monoclonal antibody Vimentin
revealed greater expression of staining in
patients with recurrence: 7.00 [6.00; 7.00]
points with fluctuations from 4 to 7 points,
while in patients without MTC recurrence, the
level of stain expression was lower: 5.00 [4.00;
7.00] points with fluctuations from 1 to 7 points
(p>0.05). However, the proportion of the area
with positive staining was larger in patients
without recurrence (25.00 [12.00; 80.00] %),
and in patients with recurrence, it was 12.5
times smaller (2.00 [0.50; 20.00] %).

The proliferative activity of thyroid tumor cells,
determined using the Ki-67 tumor marker,
had no differences in patients of both study
groups: the proportion of positively stained
cells in patients without recurrence was 10.00
[7.00; 15.00] % (fluctuations from 5% to 45%
of cells with immunopositive nuclei), while in
patients with recurrence, it was 10.00 [9.00;
38.00] % (ranging from 7% to 39%).

The comparison of calcitonin expression levels
in patients of groups “alive” and “dead” showed
slightly higher median values in the group of
patients who were alive at the end of the study
(6.00 [5.25; 7.00] points with fluctuations

Original research: Clinical sciences

from 2 to 7 points) and correspondingly lower
in patients who died (5.00 [4.50; 5.25] points
with fluctuations from 3 to 6 points) (p>0.05).
The proportion of positively stained cells was
also insignificantly higher by 20% (p>0.05) in
patients in the “alive” group than in the “dead”
group: 100.00 [95.75; 100.00] % vs. 80.00
[67.50; 85.00] %, respectively (Table 2).

The intensity of chromogranin A staining in
patients of the “dead” group with median
values was 1.5 times higher (p>0.05) than
in the patient group “alive”: 3.50 [2.50;
4.25] points against 2.00 [2.00; 5.00] points,
respectively. While the share of cells positively
stained with chromogranin A was 1.23 times
(p> 0.05) higher in patients who were alive
at the end of the observation period: 92.50
[62.50; 100.00] % of cells, while 75.00
[58.75; 85.00] % was revealed in patients of
the “dead” group.

The level of expression of the tumor marker
vimentin was also slightly higher in patients of
the “dead” group in comparison with the “alive”
group: +++/++ (6.00 [4.75; 7.00] points with
fluctuations from 4 to 7 points) against ++/+++
(5.00 [4.00; 7.00] points with fluctuations
from 1 to 7). On the contrary, the proportion
of positively stained cells was higher in patients
of the “alive” group: 22.50 [11.25; 77.50] %
vs. 6.25 [0.50; 29.00] % in the “dead” group
before the end of the 10-year follow-up period.

Table 2
Data on tumor markers in “alive” and “dead” groups
of patients with MTC (Me [25%; 75%])
Indicator Group Me [25%; 75%] Min Max
Calcitonin. oot alive 6.00 [5.25; 7.00] 2 7
aicitonin, points dead 5.00 [4.50; 5.25] 3 6
Calcitonin. o alive 100.00 [95.75; 100.00] 45 100
7 dead 80.00 [67.50; 85.00] 30 100
, , alive 2.00 [2.00; 5.00] 1 6
Chromogranin A, points dead 3.50 [2.50; 4.25] 1 5
, alive 92.50 [62.50; 100.00] 8 100
o,
Chromogranin A, % dead 75.00 [58.75; 85.00] 25 100
Vimentin. oot alive 5.00 [4.00; 7.00] 1 7
' P dead 6.00 [4.75; 7.00] 4 7
Vimentin. o alive 22.50 [11.25; 77.50] 0,5 100
entin, o dead 6.25 [0.50; 29.00] 0,5 80
i 10.00 [7.00; 14.2 4
<67, % alive 0.00 [7.00; 14.25] 5 5
dead 23.00 [8.50; 37.50] 7 39

Note. The difference between indicators of the groups was not significant (p>0.05).
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Tabanys 3

OaHi kopensyiiHMX B3aEMO3B'A3KiB (r) Mi>k OHKOMapkepaMu y nauieHTis 3 MPLL3

Moxasruk iy cann | i .| win Arconn | iAo | cana | o K67, %
KanbuuToHiH, 6ann - 0,51% 0,49%* 0,30 0,25 0,04 -0,52*
KanbuuToHiH, % 0,51%* - 0,13 0,68* 0,22 0,11 -0,40
XpomorpaHiH A, 6anu 0,49%* 0,13 - 0,17 0,64%* -0,22 -0,18
XpoMorpaHiH A, % 0,30 0,68* 0,17 - 0,45* -0,23 -0,31
BiMeHTUH, 6anun 0,25 0,22 0,64* 0,45* - -0,29 -0,02
BiMeHTUH, % 0,04 0,11 -0,22 -0,23 -0,29 - -0,03

Ki-67, % -0,52* -0,40 -0,18 -0,31 -0,02 -0,03 -

MpumMiTka. * - KopensauinHui 38’930k goctosipHmin (p<0,05).

rpynot «xusi»: +++/++ (6,00 [4,75; 7,00]
6aniB 3 KonNMBaHHSAMU Big 4 oo 7 6aniB) npo-
™ ++/+++ (5,00 [4,00; 7,00] 6aniB 3 kKO-
nuBaHHaMM Big 1 Ao 7). A yacTka no3mMTUBHO
3abapBneHnx KNiTMH HaBnakuM 6yna BULLOK Y
nauieHTis, wo 6ynu >»xwusmmun: 22,50 [11,25;
77,50] % npotn 6,25 [0,50; 29,00] % y rpyni
nomMepnunx o 3asepuweHHa 10-piyHoro nepio-
Ay CroCTepexXeHHs.

YacTtka no3mTmBHO 3adapboBaHUX KNAITUH
OHKoMapkepoMm Ki-67 6yna B 1,23 pasu
6inNbLWO Y MAUIEHTIB rpynn «nNoMepni», Hix
y nauieHTiB rpynm <«xusi»: 23,00 [8,50;
37,50] % npotn 10,00 [7,00; 14,25] % Bia-
nosigHo (p>0,05).

Jocnig)xeHHs B3aEMO3B’SI3KY METOAOM MapHOi
Kopensauii NoMiXK iMYHOTICTOXIMIYHUMKM Ta K-
HIYHUMWM MOKa3HMKaMM Yy Pi3HUX KOMbiHaUisx
He AO0BeNo HassBHMX 3B'A3KIB MiX XapaKTepuc-
TUKaMW NyxXAMHKM 3a knacudikauietro TNM Ta
iMYHOTICTOXiMIYHMMM OHKOMapkepamu MPLL3
(p>0,05). NMpn obpaxyHKy kombiHauili B3a€-
MO3B'sI3KY MiX Ppi3HMMKW cneundiyHMMM OHKO-
MapkKepaMu HakldacTiwe [oBeAeHMn Kopens-
LiiHMI 3B'A30K 3yCTpivyaBCs 3 KaJlbLUMTOHIHOM
(Tabn. 3).

30KpeMa, BCTAHOBMEHO TMpPSMUA CcepeaHbol
CUIN KOpensauinH1Uin 3B'930K MiX piBHEM eKcC-
npecii KanbUMTOHIHY Ta MNJOWeE WNOoro iMy-
HOMO3UTMBHMX KNiITUH (r=+0,51, p=0,015).
TaKoX iHTEHCMBHICTb 3abapBneHHS MOHOKJI0-
HanbHoro anTtuTina Calcitonin 6yna npsmo
B3a€EMO3B’si3aHa 3 iHTEHCMBHICTIO 3abapBneH-
Ha Chromogranin A (r=+0,49, p=0,021), a
YacTkKa IMYHOMO3UTUBHUX KITUH KanbLUWUTOHI-
HY 3 YaCTKO iMYHOMO3UTUBHUX KNITUH XPOMO-
rpaHiHy A (r=+0,68, p= 0,001) (puc. 1).
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Takox 6yno aoBeneHO 3BOPOTHIN CepeaHbOoi
CUN 3B'30K PiBHSA eKCrpecii KanbUMTOHIHY Ta
YacTKW iIMYHOMO3UTUBHUX KJITUH OHKOMapke-
py Ki-67 (r=-0,515, p=0,014) (puc. 2).

KopensauinHmii 3B’930K eKcnpecii KasbUWTOHI-
HYy 0AHOYacCHO i3 ABOMA iHWMMM OHKOMapKepa-
MM 306paXkeHo Ha puc. 3.

Okpim TOro, 6yno BCTAHOBJIEHO MpsSAMUA ce-
peaHboi CUN KopensauinHui 38’930k ekcnpecii
OHKOMapKepy BiIMEHTMHY 3 eKCrpecielo XpoMo-
rpaHiHy A (r=+0,64, p=0,001) Ta 3 yacTKol
MO3UTUBHUX KITUH XpoMorpaHiny A (r=+0,45,
p=0,038) (puc. 4, 5).

He 6yno goBeaeHO >XOAHOrO KOpensiuinHoro
3B'AI3KY YaCTKWM iMYHOMO3UTUBHUX KNITUH Bi-
MEHTMHY 3 iHWKUMKU OHKOMapkepaMu. ByB Ha-
SIBHMM 3BOPOTHIl cnabkunii KopensuinHmi 38's-
30K YaCTKM MO3UTUBHUX KNITUH BIMEHTUHY i3
oboMa nmokasHMKaMmM XpoMorpaHiHy A Ta ekc-
npecieto BiMEHTMHY, NpoTe BiH 6yB HeOoCTO-
BipHuiA (p>0,05). Tak camo A9 OHKOMapkepy
Ki-67 He 6yno noBeAeHO XOA4HOrO iHWOro B3a-
EMO3B'AA3KY, OKpiM 3 eKCMpecCi€ KanbLWUTOHI-
HYy, NPO O NOBIAOMAAOCH BULLE.

O6roBopeHHs

BaX/IMBUM € 3BEpPHYTU yBary Ha Te, L0 4acTo-
Ta peumamsiB y 4onoBikiB € 6inbLlioto B 5 pa-
3iB: BOHM 6ynu y 3 yonosikiB 3 5 (60,0%) Ta
y 2 XiHok 317 (11,8%). CTaTUCTMYHO pi3HNLSA
He € poBegeHot (p>0,05) uepes many cra-
TUCTUYHY NOTYXXHICTb (HEBENMKEe YNCNo AOCNi-
O)XKYBaHMX), NpoTe MU BBAXa€EMO HeobXigHUM
aKuUeHTyBaTM yBary Ha 4acTiwi nossi peuu-
OMBIB cepepf 4Y0NOBIKiB, HiXX cepep, XiHOK. Mpwn
LUbOMY [0 CbOrOAHI ICHYIOTb NPOTUMEXHI AYMKU
o4O BNINBY CTaTi XBOpUX Ha nepebir Ta npo-
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Table 3
Data on correlations (r) between tumor markers in patients with MTC
. Calcitonin, | Calcitonin, | Chromogranin | Chromogranin | Vimentin, | Vimentin, | . o
Indicator points % A, points A, % points % Ki-67, %
Calcitonin, points - 0.51* 0.49%* 0.30 0.25 0.04 -0.52%
Calcitonin, % 0.51%* - 0.13 0.68* 0.22 0.11 -0.40
Chromogranin A, points 0.49* 0.13 - 0.17 0.64* -0.22 -0.18
Chromogranin A, % 0.30 0.68* 0.17 - 0.45%* -0.23 -0.31
Vimentin, points 0.25 0.22 0.64* 0.45%* - -0.29 -0.02
Vimentin, % 0.04 0.11 -0.22 -0.23 -0.29 - -0.03
Ki-67, % -0.52%* -0.40 -0.18 -0.31 -0.02 -0.03 -
Note. * - significant correlation (p<0.05).
The share of cells positively stained with the In addition, a direct medium-strength

tumor marker Ki-67 was 1.23 times higher in
patients of the “dead” group than in patients
of the “alive” group: 23.00 [8.50; 37.50] %

vs. 10.00 [7.00; 14.25] %, respectively
(p>0.05).

The study of the relationship by the
method of pairwise correlation between

immunohistochemical and clinical parameters
in different combinations did not prove any
existing relations between tumor characteristics
according to the TNM classification and
immunohistochemical tumor markers of MTC
(p>0.05). When calculating combinations of
the relationship between different specific
tumor markers, the most frequently proven
correlation was found in calcitonin (Table 3).

In particular, a direct medium-strength
correlation was found between the level of
calcitonin expression and the surface of its
immunopositive cells (r = +0.51, p = 0.015).
Also, the color intensity of the monoclonal
antibody Calcitonin was directly related to the
color intensity of Chromogranin A (r = +0.49,
p = 0.021), and the share of immunopositive
calcitonin cells was related to the proportion
of immunopositive cells of chromogranin A
(r = +0.68, p = 0.001) (fig. 1).

The inverse relationship of medium strength
between the level of calcitonin expression and
the proportion of immunopositive cells of the
tumor marker Ki-67 (r = -0.515, p = 0.014)
was also proven (fig. 2).

The correlation of calcitonin expression
simultaneously with two other tumor markers
is shown in fig. 3.
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correlation between the expression of the
tumor marker vimentin and the expression
of chromogranin A (r = +0.64, p = 0.001)
and with the proportion of positive cells of
chromogranin A (r = +0.45, p = 0.038) was
established. (Figs. 4, 5).

No correlation between the proportion of
immunopositive vimentin cells and other
tumor markers has been proven. There was
an inverse weak correlation between the
proportion of positive vimentin cells and both
chromogranin A and vimentin expression, but
it was not significant (p>0.05). Similarly, for
the tumor marker Ki-67, no relationship was
demonstrated other than the one involving the
expression of calcitonin, as reported above.

Discussion

It is important to note that the recurrence
rate in men is 5 times higher: recurrences
were found in 3 out of 5 men (60.0%) and
in 2 out of 17 women (11.8%). Statistically,
the difference is not significant (p>0.05)
due to low statistical power (small number
of subjects), but we consider it necessary
to emphasize the more frequent recurrences
among men than among women. Meanwhile,
to this day, there are opposing views on the
influence of the sex of patients on the course
and prognosis of the disease. In particular,
some authors believe that the 10-year
survival rate in men is 2 times higher than in
women [18, 19], and female sex was directly
correlated with more advanced disease after
the diagnosis (p<0.001) [3, 10]; according
to others, survival among women was higher
for both 5- and 10-year follow-up period
[20, 21].
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PucyHok 1. KopensauinHmin B3aEMO3B 30K YaCTKM iMyHOMO3UTUBHUX KIITUH
KanbUMTOHIHY Ta YaCTKWM IMyYHOMO3UTUBHUX KJTITUH XPOMOrpaHiHy A
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PucyHok 2. KopensauiiHnii B3aEMO3B'A30K PiBHSA eKCcnpecii KanbUUTOHIHY
Ta YacCTKM iIMYHOMO3UTUBHUX KNITUH Ki-67

rHO3 xBOopobu. 30KpeMa, OAHI aBTOpPM BBaXa-
I0Tb, WO piBeHb 10-TK piYHOI BMXMBAHOCTI B
YONOBIKIB Y 2 pasu BULLUMN, HiX y XiHOK [18,
19], a xiHo4ya cTaTb 6e3nocepeAHbO KOpEesto-
Bann 3 6inbw 3anyweHnuM 3axBOPHOBAHHAM

nicns BCTaHOBNeHHS aiarHosy (p<0,001) [3,
10]; Ha AyMKY iHWKUX - BUXMBAHICTb cepepn
XiHOK 6yna 6inbwoto Sk BNpoaoBx 5, Tak i 10
pokis [20, 21].
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Figure 1. The correlation between the proportion of immunopositive Calcitonin cells
and the proportion of immunopositive Chromogranin A cells
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Figure 2. The correlation between the level of Calcitonin expression
and the proportion of immunopositive Ki-67 cells

Overall, our study revealed that the staining
intensity with the use of antibodies to calcitonin
and chromogranin A was higher in the group
without recurrence, while the staining intensity
of vimentin was higher in the group with
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recurrence of MTC. However, the difference
was statistically significant only for calcitonin.

It should be noted that if calcitonin had both
higherexpressionandlargeraffectedareainthe
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B uinomMy Hawe AocnigXeHHs nokasano, LWo
IHTEHCMBHICTb 3abapB/fieHHS 3 BUKOPUCTAHHAM
AHTUTIN A0 KaNbUMTOHIHOM i XpPOMOrpaHiHOM
A 6yna Buworw y rpyni 6e3 peuuauBy, a
BIMEHTMHY - Yy rpyni 3 peuuamsoM MPLL3.

MpoTe CTaTUCTUYHO 3HAUYMMOM pi3HMUA 6yna
NVle WoA0 KanbLUUTOHIHY.

Cnig 3BepHyTU yBary Ha Te, WO SKWO Kalb-
LUMTOHIH MaB i eKcrnpecito, i naoLwy ypa)eHHs
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Figure 3. The relationship between Calcitonin expression

and Chromogranin A expression and Ki-67 cell
proportion
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Figure 5. The relationship of Vimentin expression with
the proportion of immunopositive Calcitonin cells and the
proportion of immunopositive Chromogranin A cells
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Figure 4. The correlation between Vimentin expression level and Chromogranin A expression level

group of “alive” patients, chromogranin A and
vimentin had higher expression in the “dead”
group, while the area of positively stained cells
was larger in the “alive” group at the end of the
study. However, the difference between these
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follow-up of patients with MTC. To sum up

obtained results:

1.The discrepancy between the data of
histological and immunohistochemical
examinations in MTC is 12.0%, which
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6inbly B rpyni XXMBMX NALUIEHTIB, TO XpOMorpa-
HiH A Ta BIMEHTMH Manun BULLY eKCrpecito B rpy-
ni nomMepsnx, a nNJaoLly No3nTMBHO 3adapboBa-
HUX KJITUH — Y NaUi€HTIB, Wo 6ynm XMBUMK Ha
KiHeub gocniaxeHHs. MNpoTe pisHMUS LMx no-
Ka3HWKIB y rpynax 6yna cTaTUCTUYHO He CyT-
Tesoto (p>0,05). AHani3 gaHuWX peneBaHTHUX
A)kepen nokasas He3HauHy KinbKicTb nybnika-
Ui, NoB'A3@aHUX i3 iIMYHOrCTOXiMIYHMMN OHKO-
Mapkepamm MPLLU3. Hu3ka aBToOpiB 3ragyBana
npo Te, WO iHoAiI y mauieHTiB 3 MPLU3 Moxe
6yTn BiACYTHIM IMYHOrCTOXiIMIYHO AiarHOCTO-
BaHUWN KanbUWUTOHIH («aTmnosuin MPLL3») [13,
22]. ErmneTchbKi BYEHi BUSABMAM acouialito Mix
eKCrpecielo BIMEHTUMHY Ta MpoOrpecyBaHHSAM
nyxnuHun [23]. Kutancbki gocnigHUKn gosenu,
wo 3pocTtaHHA Ki-67 Bigirpae BaxnBy posib B
nponidepauii nyxauH i ix Mirpaudii, Ta 5-piuHa
BMXXMBAHICTb Byna HMX4YOO Yy MaUiEHTIB 3 BU-
COKMM piBHeM ekcnpecii Ki-67 [24].

TakuM YMHOM, BCTAHOBJIEHHS AOBEAEHUX B3ae-
MO3B'A3KiB M cneumdiyHMMM OHKOMapKepamm
€ BaX/IMBMMK Y NpoLeCi NiKyBaHHSA Ta 415 AnHa-
MiYHOIO CMOCTEPEXEHHS 3a nauieHTamm 3 MPLL3.
MiacymMoByOUYM OTPUMaHI pe3ynbTaTh, MOXEMO
CTBEpPAXYBaTH, LWO:

Original research: Clinical sciences

1. Po36iXHiCTb MOMi>XX AaHUMU FICTOMOMYHUX Ta
iMyHOrICTOXIMIYHMX pocnigkeHb npun MPLL3
ctaHoBuTb 12,0%, wWo BKasye Ha rinepai-
arHoCTUKY [aHOi HO30J10riI Ta apryMeHTye
BaXX/IMBICTb NpPOBeAEHHS iIMYHOMCTOXIMIYHMX
aocnigkeHb Ans Bepudikauii giarHosy.

2.Y MauieHTiB B SKMUX BUHUK peunans MPLL3
6yB poctoBipHO (p<0,05) MeHWwWIn piBEHb
ekcnpecii kanbuntoHiny (5,00 [5,00; 5,00]
6aniB) NOPIBHAHO 3 Maui€EHTaMM y SKUX pe-
UMAOMB HE BMHUK, A€ AAHWMA NMOKa3HUK CTa-
HoBuB 6,00 [6,00; 7,00] 6ani..

3.Y nauieHTiB 3 MPLL3 36inblueHHS piBHA eKC-
npecii KanbUWTOHIHY [OOCTOBIPHO MOEAHY-
Banocb 3i 36inblleHHAM piBHS eKkcnpecii
XpomorpaHiHy A (r=+0,49, p=0,02); aHano-
riYHM 3B'I30K BUSIBIEHO LLIOAO 4YaCTOK iMy-
HOMO3UTUBHUX KNITUH JaHUX OHKOMapKepiB:
r=+0,68, p= 0,001. BogHo4ac BCTaHOBJ/IEHO,
Wwo 36inblIeHHN piBHSA eKCcnpecii KanbLUTOHiI-
HY OOCTOBIpPHO MOEAHYBASIOCh 3 3MEHLUEHHSM
piBHa ekcnpecii Ki-67 (r=-0,52, p=0,02).
Takox 6yno BCTaHOBNEHO, WO 36iNblUeHHS
piBHA eKcrnpecii BiIMEHTUHY MNOEAHYETbCA 3i
36inbweHHaM ekcnipecii (r=+0,64, p=0,001)
Ta YaCTKM IMYHOMO3UTUBHUX KIITUH XPOMO-
rpaHiny A (r=+0,45, p=0,038).
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