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CKopoueHa iHCTPYKLiA ANA MeANHHOro 3acToCyBaHHA npenapaty B12 AnkepmaH.

(dapmaKoTepaneBTM4Ha rpyna. AHTHaHeMidHi 3acobn. LliaHoko6anamiH. Cknag: 1 TabneTka micTuTb LiaHokobanamiHy 1 mr (1000 mkr). Jlikapcbka ¢popma: TabneTku, BKpUTi o6onoHkolo. Moka-3aHHA:
AediluT BiTamiHy, AKWA MOXe MPOSBNATUCA TEeMOMOSTUYHIMI Ta/abo HeBponoriyHUMM posnagamu. lMpoTvnokasaHHA: rinepuyTNMBICTL O KOMMOHEHTIB Nikapcbkoro 3acoby. Eputpemii epurpoumros. Foctpi
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CkopoueHa IHCTPYKILiA AnA MEAMYHOIO 3aCTOCYBaHKA Nikapebkoro 3acoby JIAGOPMIH® SR (DIAFORMIN SR). Cxnap: piloya
peyosuna: metformin; Jlikapaxa popma. Tabnerku np i gil. Pap P rpyna. lepopanbHi rino-
TnikemiuHi 3acof, 32 BUHATKOM iHcynikiB. biryawiaw. Kog ATX A10B A02. MoxasaHmR. 3HIDKeHHA pu3uKy a6io 3aTPUMKA NoYaTKy
LiykpoBoro Jiabety 2 Ty y OPOCHX NaLieHTIB i3 HapMipHOI0 Macoio Tina Ta 3 ITTT* Ta/a6o NMH¥, Ta/abo nigsuiEHUM piBHeM
HbA1C, ki matoTb: JlikyBanus uykpoBoro Ajabery 2 TNy ¥ AOPOCIMX, 0COGMNBO Y XBOPUX 3 HAAMIPHOIO MacoIo Tina, KONH JMwe
JiEToTepania Ta i3HYHI HaBaHTKEHHA He apeKBaTHMiA I il KonTponb. Jlikapcoknmii 3adi6 Jiagopmin® SR
MOXHa 33CTOCOBYBATH AK MOHOTEpalo a6o y komGiHauli 3 iHILMMH nepopanibHIMiU NpoTWAiabeTHYHIMU 3acoBamu, aBo cymicHo
3 iHcyniHom. MpoTunoxasanua. MiaBnwieHa Yy THBICTb 0 MeTopMmiky abo 4o Gyb-AKOIO iHLIOM KOMNOHEHTA NPEnapary;
Gynb-AKkwii TN rocTparo metaboniuHore auwgosy; AiabeTHuHa NPeKoMa; HUPKOBA HENOCTATHICTL TAXKOMD CTyneHA (lBMAKICT
Kny6oukooi ¢inbTpauii (UIKD) < 30 mn/xB); rocTpi CTaHK, LLO NPOTIKAIOTL 3 PU3MKOM PO3BHTKY NOpyLUEHD GYHKLIT HHPOK, TaKi
K 3HEBOAHEHHA OPTaHi3my, TAXKI iHpeKLiiHi 3aXBOPIOBAHHA, LWOK; 3aXBOPIOBAHHS, L0 MOXYTH NPU3BOANTH 10 POIBATKY rinokdi
TKaHHH: IEKOMTNIEHCOBaHA CepLIeBa HEJOCTATHICTb, AUXaNbHa HEAIOCTATHICTL, Hell0AaBHO NepeHeceHMil indapKT Miokap/a, WoK;

TeYiHKOBa HEOCTATHICTb, FOCTPe OTPYeHHA Ti 3ac KomGitaufi, AKki He pexoMeH-
JIYETbCA 33CTOCOBYBATW:ANKOTONb, HOROBMICHI PEHTIEHOKOHTPACTHI P . (noBHy iHpopmaviio AuB. poaain <0 Ti
3acTocyBantAz) Cnoci6 3ac Ta fo3H. Jliky g p 3 1 rabnerku npenapary Jliagopmin® SR 500 m

1 pa3 Ha Aoby nig vac BXuBaHAA ki, BBeuepl. Yepes 1015 awie np no3y BIAKOpHryBaTH Bigno-

BIfiHO A0 pe3yNLTaTiB BUMIPIOBaHb PIBHA IMIOKO3M ¥ KpoBi. oBiNbHE 36UIbLIEHHA HO3M MOXE NOKPALLNTH NEPEHOCHMICTL 3 Goky
TPABHOIO TPaKTy. MaKkcuManbha peKOMEH/0BaHa /1033 CTakoBuTL 2000 Mr 1 pa3 Ha oy, 3aCTOCOBYBATH Nifl UaC BXUBAHHA i,
eeyepi. MoGiuni pearyfi. HaiuacTiLuumy HeGKaHHMK p Ha MoYaTKy € HYJ0Ta, JRiapen, 6inb y
KNBOT, BiACYTHICTb aneTuTy. Lii camnromy y GinbluccTi BUNaAKiB MUKIOTH camoctiiiHo. Tepmin npuaaTrocti. 3 poku. Karero-
pin Bigmyaxy. 3a peyentom. BupoGuuk. AT «Oapmaks. Micuesnaxopmenns BpoGHAKa Ta ajpeca MiaA NPOBaREHHA
foro pianbHocrl. Ykpaika, 04080, m. Kuiie, Byn. KnpuniBcbka, 74.

1. 3ripHo iHCTpYKLIl 1A MeAMHOro 3aCToCyBaHHA Nikapcokoro 3aco6y JIAOOPMIH® SR. 2. MaeTbca Ha yBasi noKpaLLieHHA Komn-
TIAEHCY 3aBAAKM 3MEHLLIEHHIO KDATHOCTI NPHItOMY PEKOMEHI0BaHOT J060Boi Ao3u. 3. BikpuTe, NOpiBHANbHE, PaHAOMI30BaHE, Ne-
pexpecHe KniHiune BunpabyBanHA 3 ouliHKK GioekBiBaneHTHOCTI JocnimpkyBaHoro npenapaty Metopmin, Tabnerky nponoHroBaHai
i, 500 mr Ta 1000 mr (AT «®ap YkpaiHa) Taped penapary Glucophage® XR500 mr 121000 mr («Merk Serono Ltds,
Benmka bputanism), 3ayuacrio 350posux Aobp i iKiB Ta XXHOK Np¥ 0ZHOPa30BOMY Npuifomy Hatwecepue. 4. Blonde
L, Dailey G.E., Jabbour S.A.Reasner CA,, Mills D.J. Gastrointestinal tolerability ofextended-release metformin tablets compared
toimmediate-release metformin tablets — results ofaretrospective cohort study // Curr. Med. Res. Opin.—2004.— 20.— 565-72.
5. Haxas MO3 Yxpainu si 20.02.2024 poxy N 279

Pernama nikapcororo 3acoby. Indopmauiiinnii Marepian ans posmiuienns y cneylanisoBanux BUAAHHAX , NPH3HA-
YeHNX AAA MEJHYHUX FCTaHOB Ta NiKapiB, a TAKOXK ANA PO3NOBCOMEHHA HA ceminapax, kondepeHuiax, cmnosiy-
max 3 meuunoi TemaTuru. Pl1. No UA/18679/01/02, Big «13suepeHa 2022p. (Haka3 MO3 Ykpaihm gip «09suepeHa 2022 p. No
987). PN No UA/18679/01/01,Bia «14»kBiTHA 2021p. (Haka3 MO3 Ykpaiku Bip «13»KaiTHA 2021 p. No 721).

BupoGunk: AT«Qapmak=, 04080, m.Kui, Byn. Kupuniscoka, 63. Ten.: +38(044) 496-87-87
e-mall: info@farmak.ua
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» noBegeHa 6ioeKBiBaneHTHICTb A0 pedepeHTHOro J1eBOTUPOKCUHY'
P LLMPOKUI crneKTp AOo3yBaHb A1 3pYYHOT Ta 6e3neyHol TUTpau,ii2
P BiAcyTHICTb NaKTO3U?2

TToBHUiA Mepenik NoKasaHb, MPOTUNOKa3aHb, NOGIYHIX e heKTIB, a TAKOX AOKNAAHY IHdopMaLiito npo cnoci6 Ta 0coBNMBOCT] 3aCTOCYBAHHA MOHA HaWTY B IHCTPYKLIT 0 MeZIMYHOrO 3aCTOCYBaHHA NikapcbKoro 3acoby CIHTOpIKC
1. i domized, two-period, two- , two-sequence, single dose,open-label, rossover bioequivalence study of Levothyroxine sodium 150 pg tablets {JSC «Farmak», Ukraine) versus Euthyrox® 150 pg tablet {MAH: Merck Serono GmbH Alsfelder
StraBe 17 64289 Darmstadt) in healthy subjects under fasting condmons
2. Koporxa iHCTpyKuia AnA mep| 3ac p 3aco6y CIHTOPIKC (SINTORIX). Cxnap;: pjloya peyoBiHa: NeBOTUPOKCUH HaTpik; 1 Tabnetka MicTb WHY HaTpito ¥ i Ha 100 % peuoBuHy 25 MKr abo 50 Mk,
abo 75 mkr, abo 100 mkr, abo 125 Mkr, abo 150 MKI', JONOMIXHI p MaHiT {E 421), i, KenaTuH, HaTpio MarHito creapar. JlikapcoKa dopma. Tabnerku. Gap rpyna. TOPMOHIB
ANA CUCTEMHOTO 3aCTOCYBaHHA (32 BUHATKOM CTaTeBAX FOPMOHIB Ta iHCYRiHY). na i [6HoT 3an03u. TupeoigHi Npenapaty. JleBoTMpOKCUH HaTpito. Kog ATX HO3A AO1. Kmmlnu xapakrepucTim. NoKasaHms.
Cinopikc 25-200 mkr * i YTUpeoifiHoro 306a. * Mpodi iB nicna i y ipHoro 306a, 3anexHo Bi piBHA FOpMOHY B MicnAonepaLiifHuit nepion. * fik 3amicHa Tepania Npu rinoTUpeosi.
oy Tepani paky i 3an03v| CinTopixc25-100 mkr * ﬂv iHMii npenapaT nig yac aHT ifHoiTepanil npy ri i, CinTopikc100/150/200 mKr ® fiK AiarHOCTUYH WA 3aci6 NP NpoBefieHHi TecTy TpeoiAHo!
cynpecii. Mp «1lj i YYTRUBICTL 210 Gy/ib-AKOrO KOMIOHeHTa NikapcbKoro 3acoby. * HelloTaTHICTb HafHUPKOBYX 321103, FiNogi3apHa HeROCTATHICT, TPEOTOKCHKO3, AKI He MiKyBanue. * [ocTpUil iHdapKT MiokapHa, rocTpuit
TOCTpHit * Komil Tepanif i i 3acobamMy y nepiopl BaRTHOCTI He NpU3HAYAETLCA {AMB. po3pin «3acTocyBaHHA y nepio BariTHocTi afio roflysaHHs rpyao»). (noci6 3acTocyBaHHA Ta fo03M.
1 Ina ni KOKHOMO OKp naLieHTa 3anexHo BiA Horo iHABiRyanbHo noTpebyu CiHTopike BHIYCKAETBCA Y TabnerKax, AKi MICTATb Bifi 25 MKT A0 150 MKT IeBOTUPOKCUHY HaTpito. ToMy maLi€HTaM, AK MpaBuno, MpU3HavakTh
TinbKu no 1 Tabnerwi Ha ofy. [HdopMaLlis LLioAo A03yBaHHA MAE NULLIe peKoMeHaLiHMit xapakTep. [lo6oBy o3y i 3aneXHo Bi naboparop iB 1@ KNiHiYHOl KApTAHH ﬂoﬁosynosy 3acoby
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Experience of prophylactic  =zme
lymphodissections for
papillary thyroid carcinoma
according to hospital
registry data

State Institution «V.P. Komisarenko Institute of Endocrinology and Metabolism of the NAMS of Ukraine»

Abstract. Prophylactic central lymph node dissection (PCLND) of the neck for papillary thyroid carcinomas (PTC) is one of
the widely discussed issues, on which there is still no consensus. Most researchers discuss the range of indications for PCLND,
recognizing that along with increased oncologic radicality, it increases the risk of postoperative hypoparathyroidism and
phonation disorders. The aim. To evaluate the outcomes of PCLND performance in PTC according to hospital registry data.
Material and methods. To assess the effectiveness of PCLND, all surgeries performed between 2015 and 2023 in patients
with PTC were analyzed. All cases of cNO and thyroidectomy (TE) only and TE+PCLND (1781 and 801 cases, respectively)
were selected. Reoperations for disease progression were analyzed by comparing groups using Pearson’s 2 (mean follow-up
1.9 years). To analyze postoperative changes in phonation, a patient questionnaire was used. All cases of TE and TE+PCLND
(1785 questions) were analyzed, and the comparison was also performed using Pearson's x2 method. To assess the level of
ionized calcium the day after surgery, the means were compared by t-test method and Fisher's F-test (550 patients in total).
Results. When analyzing reoperations in the entire group with a mean follow-up period of 1.9 years, no statistically significant
difference was found between TE and TE+PCLND (p>0.05). Limiting the group to a follow-up period from 1 to 5 years (mean
follow-up period 2.6 years) does not change the situation: 2.1% of reoperations for TE and 3% for TE+PCLND (p>0.05). According
to the questionnaire data on phonation changes (total 1785 questions), it was revealed that after only TE, 55.2% of patients
had complaints, whereas after TE+PCLND they were 60.2% (p<0.05). If we do not take into account the minimal complaint
of minor voice hoarseness, the statistical significance of the differences becomes even more confident: p<0.001 (13.7% vs.
20.4%). Postoperative ionized calcium levels also had statistically significant differences between groups (for TE mean 1.15; for
TE+PCLND mean 1.13). Comparison of means by the t-test method yielded p<0.001, and by Fisher’s test p<0.05. Conclusions:
according to our hospital registry, performing PCLND for PTC does not result in a reduction in the percentage of reoperation,
but is associated with a higher percentage of phonation complaints and statistically significantly lower ionized calcium levels
in the first day after surgery.

Keywords: thyroid, papillary carcinoma, thyroidectomy, central neck dissection, loco-regional recurrences, phonation
abnormalities, ionized calcium levels.
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OpwuriHanbHi 0OCHIAKEeHHA

Indications for PCLND of the neck in PTC are
one of the widely discussed issues, on which there
is still no consensus. Most researchers discuss the
range of indications for PCLND, recognizing that
along with increased oncologic radicality, it increas-
es the risk of postoperative hypoparathyroidism
and functional voice disorders. Thus, the American
Association of Endocrine Surgeons 2020 guidelines
note that young patients, males, and large tumor
size are more likely to have metastases, so PCLND
is more likely to be justified [1]. American Thyroid
Association guidelines and European experts tend
to define indications for PCLND in patients with
T3 and T4 categories, while T1 and T2 categories
are suggested to be considered as not requiring it in
case of ¢NO [2, 3]. This view has been founded (and
supported) by quite a wide range of authors [4-7].
According to H.N. Xuan et al., the incidence of hid-
den metastases in the central compartment of the
neck in ¢cNO was 39.9%. The authors consider, that
tumor size by ultrasound, young age (<29 years)
and tumor stage increased the likelihood of central
lymph node metastasis (CLNM). Hence, the au-
thors conclude that PCLND should be considered
in patients with risk factors such as young age or
large tumor [8]. Some authors do not list young age
as factors but add extrathyroid spread [4]. In a sim-
ilar vein, it is concluded that performing PCLND
for PTC ¢NO is justified only in high-risk patients
[9, 10]. A study with a mean follow-up duration of
107 months concluded that PCLND does not lead
to a statistically significant reduction in lymph
node recurrence among patients with non-invasive
¢NO PTC [11].

A large meta-analysis conducted in the USA and
published in 2023 noted that the latent metastasis
rate in the central compartment of the neck ranges
from 30.3% to 61.2% depending on the size of the
primary focus. This allowed the authors to conclude
that at least ipsilateral PCLND may be warranted
in all patients with PTC, including for accurate dif-
ferentiation of process staging. The article also sug-
gested considering PCLND for patients with high-
risk genetic mutations, such as BRAF V600E [12].

Researchers from Vietnam noted that PCLND
increases the relapse-free period for children. How-
ever, as the authors note, there was no statistically
significant difference in complications such as tran-
sient hypocalcemia and transient laryngeal nerve
injury [13]. Similar conclusions in adult patients
are reached by Y. Wang et al. from China, noting

302

that TE+PCLND (compared to only TE), was
more effective in reducing local recurrence with-
out increasing the risk of complications, except for
transient hypocalcemia and transient hypoparath-
yroidism. Nevertheless, the authors believe that
PCLND should be recommended for patients with
c¢NO PTC [14]. Chinese scientists based on their
research concluded that although PCLND reduces
LRR in patients with PTC, but it is accompanied
by an increased incidence of postoperative hypoc-
alcemia [15].

But the literature also presents different views
on this problem. According to K.M. Alsubaie et
al. no significant difference was found between TE
plus PCLND and only TE in terms of both the in-
cidence of LRR and the incidence of postoperative
complications [16]. As justification for this, we can
cite a study by Korean authors who claim that ac-
cording to their data occult CLNM rarely occur in
patients with PTC, why their prophylactic excision
is not necessary [17].

A very categorical point of view was expressed
by American scientists who concluded on the basis
of their data that PCLND was not associated with
improved oncologic outcomes during the short-
term follow-up period (38+3 months), but led to
an increase in postoperative complications. The
authors conclude that PCLND should not be rou-
tinely performed for ¢NO patients with PTC [18].
Similar conclusions were reached by N. Chereau et
al. (France) who noted that PCLND in PTC does
not reduce LRR and is associated with a twofold
increase in the incidence of transient hypoparath-
yroidism [19]. According to C. Dobrinja et al., the
overall complication rate was significantly higher
in the group of patients who underwent PCLND
(39.2% vs. 17.8%, p = 0.0006). The results of this
study do not support the feasibility of routine use
of PCLND in the treatment of patients with ¢cNO
PTC [20]. Similarly, PCLND is associated with
higher rates of postoperative complications such
as laryngeal nerve injury and hypoparathyroidism,
with unclear oncologic benefits [ 5].

J. Yang et al. came to interesting conclusions in
a meta-analysis of eighteen studies involving 5346
patients. They noted that for patients with PTC,
performing TE with PCLND showed a significant-
ly lower incidence of LRR with a higher incidence
of temporary hypoparathyroidism (HPT) in Eu-
rope, America, and Australia; however, it showed
no significant difference in reducing the incidence
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of LRR with a significant increase in the incidence
of temporary and permanent HPT in China [21].

Some authors advocate for the wider use of ip-
silateral central dissection compared to bilateral
dissection, noting that it has the advantage (over
bilateral dissection) not only in reducing the inci-
dence of some complications, but also in having a
similar recurrence rate compared to bilateral PCL-
ND [22, 23].

There is another question regarding the ration-
ale for performing PCLND, namely in the presence
of a metastatic lesion in the subgular lymphatic col-
lector. To answer this question, V. Harries et al. from
the USA conducted a focused study and concluded
that some patients with ctN1b PTC may not require
or benefit from PCLND [24]. A similar conclusion
is contained in the article of Israeli scientists [25].

While reviewing the literature on different views
on PCLND performance, we also came across the
work of researchers from Colombia who decided
to assess the methodological quality of systematic
reviews evaluating the efficacy of PCLND in com-
bination with TE to reduce LRR in patients with
PTC [26]. The authors noted that the published
reviews were of critically low methodological qual-
ity and concluded that the results and recommen-
dations based on these studies should be used with
caution.

One of the modern trends in addressing the is-
sue of indications for PCLND is the development of
algorithms based on multifactorial analysis, but so
far such developments have not been widely used
in clinics and mainly remain the subject of scientific
research [27, 28]. It should be noted that they are
also based primarily on risk factors, i.e. they actu-
ally reflect the same factors (age, invasiveness, size,
and other tumor characteristics), only presenting a
more convenient and flexible mechanism for their
simultaneous consideration. Nevertheless, even in
the presence of very effective mathematical models
of prognosis, practice remains the main criterion.
At the same time, our Ukrainian region represents
a very unique cohort due to the fact that it experi-
enced the consequences of the Chornobyl disaster
of 1986, the consequences of which continue to be
studied. All these prerequisites justified the need
for the present study.

The aim — to evaluate the outcomes of PCLND
performance in PTC according to hospital registry
data.

Material and methods

The data of the hospital registry served as the
material of the present retrospective study. First,
all surgeries from 2015-2023 in patients with a
pathohistologic diagnosis of PTC, TE and TE+P-
CLND surgery types, and ¢cNO were selected. Of
the 2582 selected patients, there were 1781 cas-
es of only TE and 801 cases of TE+PCLND. The
mean age for the entire group was 47.9 (TE, 49.0;
TE+PCLND, 45.7). Females were 82.8% of the
group, reflecting the well-known sex ratio in thy-
roid disease. We analyzed reoperations (38 in total)
for disease sequelae by comparing groups using the
Pearson’s x> method.

To analyze postoperative changes in vocal func-
tion, a patient questionnaire was used, which was
implemented from the end of 2022. The question-
naire we developed included questions about post-
operative complaints and was filled out by the pa-
tients themselves. To facilitate both filling out and
analyzing the data, items were provided in which
the patient only needed to mark the items corre-
sponding to their condition. In particular, the fol-
lowing ones concerning changes in vocal function
were taken into account in this study:

e minor hoarseness of voice,

significant voice hoarseness,

cannot pronounce the letter «I» audibly,

cannot cough effectively,

choking when drinking.

All cases of TE and TE+PCLND were analyz-
ed, a total of 1785 questionnaires. It should be
noted that the questionnaires were used in full,
since we were talking about the first days after
surgery and this analysis was not tied to the fact
of recurrence in the future. Thus, the question-
naires included patients operated on in 2024. The
comparison was performed using the Pearson’s y?
method.

To assess ionized calcium levels the day after
surgery, the means by t-test method and using
Fisher’s F-test were compared (550 patients were
analyzed). All cases with hospital registry data on
ionized calcium levels after TE and TE+PCLND
were included in the study. Randomization was
not performed because all cases identified in the
hospital registry during the specified period were
included in the groups (group 1), all question-
naires were included in group 2, and all cases with
postoperative ionized calcium in group 3.
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The study was conducted in accordance with
the basic principles of bioethics of the Council of
Europe Convention on Human Rights and Bio-
medicine (April 4, 1997), the World Health As-
sociation Declaration of Helsinki for the Ethical
Principles of Medical Research Involving Human
Subjects (1964-2013). The study protocol was ap-
proved by the Local Ethics Committee for all par-
ticipants. The Commission on Biomedical Ethics of
the State Institution «V.P. Komisarenko Institute
of Endocrinology and Metabolism of the National
Academy of Medical Sciences of Ukraine» did not
find any violations of moral and legal standards
during the study.

Results

To evaluate the efficacy of PCLND, we com-
pared the reoperation rate for LRR in the TE and
TE+PCLND groups, which is presented in Table 1.

Table 1. Comparison of reoperations for LRR in TE and TE+PCLND
groups, n (%)

Type of surgery  Norecurrence Surgery for LRR Total

TE 1757 (98.7) 24(1.3) 1781 (100.0)
TE+PCLND 787 (98.3) 14(1.7) 801 (100.0)
Total 2544 (98.5) 38(1.5) 2582 (100.0)

In the comparison, the value of ¥*> was 0.6, which
corresponds to p<0.9. A similar result was obtained
when calculated with Yate’s correction for conti-
nuity (Yate’s correction: ¥’>=0.4 and p<0.9), and
Likelihood correction (%*=0.6 ta p<0.9). The mean
follow-up period in this group was 1.9 years.

Taking into account that some of the reopera-
tions in the group were performed in the first year,
and therefore could be the result of insufficient
preoperative identification, we performed a similar
comparison for all surgeries with a reoperation time
of more than a year from the primary operation
(Table 2). The mean follow-up time in this group
was 2.6 years.

Table 2. Comparison of reoperations at more than one year for LRR in TE
and TE4+-PCLND groups, n (%)

Type of surgery  Norecurrence Surgery for LRR Total

TE 936 (97.9) 20 (2.1) 956 (100.0)
TE+PCLND 384 (97.0) 12(3.0) 396 (100.0)
Total 1320(97.6) 32(24) 1352(100.0)
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The results obtained were similar and showed
no statistically significant difference between the
groups. Thus, the value of y* was 1.0, which cor-
responds to p<0.9. When calculated with Yates’s
correction for continuity (Yate’s correction: y*=0.7
and p<0.9), and Likelihood correction (3*=1.0 ta
p<0.9), no statistically significant difference was
also found.

To assess changes in phonation after TE and
TE+PCLND, a questionnaire was used, which has
been implemented since the end of 2022 and is ad-
ministered the day after surgery. There were 1785
questionnaires corresponding to the types of sur-
gery. Comparisons were made between the groups
without any complaints of phonation changes and
those with at least one complaint (Table 3).

Table 3. Comparison of TE and TE+PCLND groups if there is any com-
plaints of phonation change, n (%)

Type of surgery No complaints Atleastone Total
complaint

TE 551 (44.8) 679 (55.2) 1230 (100.0)

TE+PCLND 221(39.8) 334(60.2) 555 (100.0)

Total 772(43.2) 1013(56.8) 1785(100.0)

The differences between the groups were found
to be statistically significant, ¥*=3.8 (p<0.05) and
remained the same when calculated with Likeli-
hood correction (¥?>=3.9 and p<0.05). However,
no statistically significant difference was obtained
when calculated with Yate’s correction (3?=3.6 and
p<0.1).

Given that the most common complaint is minor
voice hoarseness, we further compared the com-
bined group with no complaints and only minor
voice hoarseness with the group with at least one of
the other complaints (Table 4).

Table 4. Comparison of TE and TE+PCLND groups for absence of com-
plaints and minimal with presence of all other phonation change com-
plaints, n (%)

Type of No complaints At least Total
surgery + slight one other

hoarseness complaint
TE 1062 (86.3) 168 (13.7) 1230 (100.0)
TE+PCLND 442 (79.6) 113 (20.4) 555 (100.0)
Total 1504(84.3) 281(15.7) 1785(100.0)

A significant statistical significance of the dif-
ferences was found when comparing such groups:
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¥*=12.9 and p<0.001, which is maintained when
calculated with Yate’s correction (y>=12.4 and
p<0.001), and Likelihood correction (3>=12.5 and
p<0.001).

Measurement of ionized calcium levels the day
after surgery was performed in 550 patients. Q-test
comparisons revealed one outlier: a value of 0.77 in
the TE+PCLND group. This value was removed,
which did not affect the statistical significance of
the differences between the groups (Table 3).

Table 5. Comparison of ionized calcium levels after TE and
TE+PCLND

Indicator TE TE+PCLND
N 338 211
Minimum 0.89 0.86
Maximum 135 1.35
Arithmetic mean 1.151 1.129
The median 1.16 1.14
Dispersion 0.007 0.008
Standard deviation 0.082 0.092
Standard error 0.004 0.006
The coefficient of variation 7.1% 8.1%
Asymmetry 0.416 0.495
Excess 0.394 0.188

When assessing the significance of differences by
t-test method, the coefficient was 3.98 and p<0.001.
Calculation by Fisher’s F-test gave a result of 1.255
and p<0.05. These results indicate that when
TE+PCLND are performed, the level of ionized
calcium the day after surgery is statistically signif-
icantly lower than when TE alone is performed, al-
though in absolute numbers the mean values differ
only by 0.032.

Discussion

In the introduction, we reviewed the available
publications, which reveal the breadth of available
opinions from categorical denial of the efficacy of
PCLND to its active proponents. Our comparison of
TE and TE+PCLND showed no statistically signif-
icant differences in the number of LRR, which co-
incides with the opinion of several authors [18, 19].

Although the postoperative follow-up period in
our study is not long (the mean was 2.6 years, if we
exclude recurrences in the first year of follow-up),

similar results were also obtained for longer peri-
ods [11]. At the same time, it is impossible to ignore
the reports about the high frequency of detection of
hidden metastases when performing PCLND [12,
29], which form the basis of recommendations for
their wide implementation.

The question arises: where is the source of such
opposing opinions? All these different approaches
are based on real data, often numerous and even
extensive meta-analyses. Of course, there may be
some discrepancies due to the specifics of the stud-
ies, from the thoroughness of the histologic exami-
nation to the specifics of group selection, since clin-
ical groups can never be completely identical for
comparison. However, the differences in opinions
are so cardinal and numerous that they cannot be
attributed only to differences in the peculiarities of
research. In our opinion, there are several reasons
for this. First of all, let’s pay attention to the fact
that despite the differences in estimates and statis-
tical significance of the results, among both sup-
porters and opponents of PCLND, there is still a
gap between the frequency of detection of hidden
metastases in the central compartment in PCLND
and the number of recorded recurrences.

Whereas the rate of detection of hidden metas-
tases is in the tens of percent reaching up to 60%
according to some data [12], the rate of recurrence
detection in the condition of not performing PCL-
ND varies in clearly smaller ranges, not always
reaching even 10%. If we take as a basis that any la-
tent metastasis must necessarily appear as a signif-
icant focus, then sooner or later it will be detected
and recorded as a LRR. However, even the longest
observation periods do not give comparable values.
At the same time, it has long been known that, for
example, the detection of occult carcinomas in au-
topsies of those who died from other causes is quite
high and amounts to about 10% and even more
percent according to different data. One study, for
example, indicated 35.6% [30]. On the other hand,
reports on the results of clinical follow-up without
surgery for small PTC are increasingly common. In
this case, the authors claim that observation pro-
vides a safe alternative in properly selected patients
with low-risk PTC [31].

Putting these data into a single logical chain,
we can conclude that a part of the detected latent
metastases in PCLND apparently has no develop-
ment, which may explain the discrepancy in the
percentage of detection and cases of clinically sig-
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nificant LRR. Another explanation, in our opinion,
may be the fact that some patients undergo radio-
iodotherapy, which can affect such microscopic foci
and successfully destroy them.

In addition, we would like to point out that in
our study the percentage of reoperations in only TE
was even lower (2.1%) than in PCLND (3.0%), al-
though not statistically significant. It would seem
that this is a paradoxical result, because accord-
ing to the logic of our impact, performing PCLND
should lead only to a decrease in the number of re-
currences, and therefore in reoperations. This can
be partially explained by the fact that our study did
not have a very long follow-up period, but we al-
low for another factor. The fact is that in this study,
surgery with any volume of lymphodissection was
considered as PCLND, and even 1-2 lymph nodes
detected by histologic examination allowed to clas-
sify the case into the PCLND group.

At the same time, PCLND is not mandatory in
our clinic and its performance depends on the sur-
geon’s assessment of each specific situation. It fol-
lows that the higher percentage of recurrences in
TE+PCLND may be due to the fact that this volume
was more often chosen by surgeons for more signifi-
cant lesions, which, of course, is also reflected in the
frequency of LRR. It should also be noted that in
some cases the LRR concerned not the central group
of lymph nodes of the neck, but the southeastern
lymph nodes. This, in our opinion, is another confir-
mation of the fact that not always PCLND is justi-
fied, as there were cases when the continuation of the
disease occurred after TE without PCLND. Other
researchers also pay attention to the fact of the pos-
sibility of N1b metastases in the absence of them in
the central compartment [24].

But the main caveat to recommending wide-
spread implementation of PCLND is, of course, the
risk of complications such as vocal dysfunction and
hypoparathyroidism. This is mentioned by all au-
thors when addressing the topic of PCLND. Our
data confirm the fact that PCLND contributes to
the increase of negative consequences of the opera-
tion (Tables 3-5). A few words should be said about
our questionnaire, which is our original design. We
tried to gradiate possible functional voice disorders
as completely as possible, giving the patient the
opportunity to evaluate his/her complaints most
adequately. This allows us to subsequently conduct
a rather fine and complete analysis. It should also
be noted that the minimal complaint of slight voice
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hoarseness is the most common. In addition, when
analyzing complaints by questionnaires after non
surgical neck, we obtained 8% of such minimal com-
plaints, which, in our opinion, is eloquent evidence
of a significant part of nonsurgical causes of such
disorders (most likely, it is a consequence of intuba-
tion). This justifies an additional comparison to the
division into the groups of no complaints and com-
plaints of minimal voice hoarseness on the one hand,
and all other complaints on the other (Table 4). In
our opinion, this division more adequately reflects
the consequences of surgical influences, in particular,
the performance of PCLND. With this distribution
of the comparison groups, the statistical significance
of the differences was even higher (p<0.001).

Assessment of ionized calcium level on the next
day after surgery (Table 5) certainly does not re-
flect the presence of even the fact of temporary hy-
poparathyroidism, much less can not serve as a re-
liable predictor of permanent hypoparathyroidism.
Nevertheless, hypocalcemia is the first and most
significant manifestation of all forms of hypopar-
athyroidism and certainly correlates with them.
It is these considerations that allowed us to make
this comparison, on the assumption that the most
likely factor affecting the level of ionized calcium is
precisely thyroid intervention. The fact of an addi-
tional effect of PCLND on hypocalcemia is also not
disputed by anyone, only the presence or absence of
statistical significance of differences in the groups
with and without PCLND is discussed. According
to our data, there are differences in these groups
and they indicate a statistically significant effect of
PCLND on the level of ionized calcium on the day
after surgery. It is also worth noting that all cases
of primary hyperapathyroidism were excluded from
the compared groups.

Conclusions

1. PCLND according to our hospital registry does
not result in a statistically significant reduction
in reoperation for recurrence for PTC.

2. Decreased ionized calcium levels day after sur-
gery and patient complaints of phonation dis-
turbance are statistically significantly more
common when PCLND is performed.

3. The decision to perform PCLND should be
an informed decision by the surgeon based on
the pre- and intraoperative pictures (images).
Routine performance of PCLND in a number
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of situations may not be more beneficial for the
patient.
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Nlocein npoBeneHHA NpodinakTMYHMX
nimdofncekLin npn naninApHiii KapunHoOMi
WuTononibHoT 3an03n 3a JaHUMN FOCNITaNbLHOr O
peecTpy

0.B. Omenbuyk, I.11. 3iHuy, €.A. LLlenkoBon,
M.10. bonros

LY «IHCTUTYT eHaoKpUHONOrii Ta 0bMiHY pedoBuH iM. B.IN. KomicapeHka
HAMH YkpaiHu»

Pesiome. BrKOHaHHA NPOdinakTMYHOI LeHTPanbHOI niMboancekuil
(PCLND) wwui 3a naninapHux KapuuHom wutonomibHoi 3ano3wu (PTC)
€ OfHWM i3 LWMPOKO OOrOBOPIOBAHMX MWTaHb, WOAOC AKOTO AOCi
He BMPOOAEHO €AWMHOI AyMKW. BinbwicTb AOCAigHWKIB ObroBopio-
t0Tb KONO MoKa3aHb A0 BMKOHaHHA PCLND, BM3Halouw, wo nopafg
i3 MiABULLIEHHAM OHKOMNOTYHOI PafuKanbHOCTI, BOHa 36inbluye pu-
3UK micnAonepauinHoro rinonapatnpeosy i nopylweHb GoHalii.
Meta. OuiHntn pesynstatv BukoHanHA PCLND npu PTC 3a pa-
HUMK rocniTanbHOro peecTtpy. Martepian i metoam. [1na ouiHKM
edekTnBHOCTI BUKOHaHHA PCLND 6yno npoaHanizosaHo BCi onepallii
3a 2015-2023 pp. y nauientis i3 PTC. bynw sigibpani BCi BMnagku
cNO i BvKoHaHHA Tinbkn Tpeoigektomin (TE) i TE+PCLND (1781 i
801 BMMaAOK BIANOBIAHO). AHani3yBannca NOBTOPHI onepauii 3 npu-
BOAY MPOLOBXEHHA 33aXBOPIOBAHHA LUAAXOM MOPIBHAHHA rpyn 3a
% MipcoHa (cepenHin Tepmit cnoctepexeHHa 1,9 poky). Ana aHanisy
nicnAonepauinHmx 3MiH  QOHaLii BUKOPWCTOBYBaNM aHKETYyBaHHs
navienTiB. [poaHanizoBaHo BCi BMNaakK BrKoHaHHA TE i TE+PCLND
(1785 aHKeT), NOPIBHAHHA BMKOHYBaNW TaKOX 3a METOAMKOW
%’ MipcoHa. [nA OUiHKX PiBHA iOHI30BaHOMO Kasbllilo Ha HAaCTyMHWIA
[eHb nicna onepadii NopiBHIOBaNM CepefiHi 3a MeTOAMKOI t-test i 3a
ponomoroto F-tecty Qiwepa (Bcboro 550 nauieHTie). PesynbraTu.
Mg yac aHanisy NOBTOPHMX OnepaLlit 3a BCIE rpynoto i3 cepenHim
TEePMIHOM CrocTepexeHHA 1,9 poky He BWABMNEHO CTaTUCTUYHO
3HauywWol pi3HUU MiX BUKOHaHHAM TE i TE+PCLND (p>0,05). O6-
MEXEHHA TPYNM TEPMIHOM CMOCTEPEXeHHA BiA 1 poKy A0 5 pokis
(CepeqHin TepmiH cnocTepexeHHaA 2,6 POKY) He 3MiHIE cuTyauii: 2,1%
NoBTOPHMX onepauint 3a TE i 3% 3a TE+PCLND (p>0,05). 3a aaHumu
aHKeTyBaHHA Ha 3MiHy GoHaUii (3aranom 1785 aHKeT) BUABAEHO, WO
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nicNA BYKOHaHHA Tinbku TE HanABHICTb ckapr dikcysann 55,2%, Togi Ak
nicna BukoHaHHA TE+PCLND ix 6yno 60,2% (p<0,05). AKLLo He Bpaxo-
BYBaTW MiHIManbHy CKapry Ha He3HayHy OCUMICTb rofiocy, TO CTaTh-
CTWYHA 3HaYyLLiCTb BIAMIHHOCTE CTa€e we 6inbl BrneBHeHot: p<0,001
(13,7% npotn 20,4%). [licnAonepauiiHnii  piBeHb IOHI30BaHOrO
KanbUilo TakoX MaB CTaTUCTUYHO 3HauyLyi BiAMIHHOCTI B rpynax (3a
TE cepenne 1,15; 3a TE+PCLND cepeane 1,13). MopiBHAHHA CepeaHix
3a MeToAMKolo t-test gano p<0,001, a 3a gonomoroto TecTy Diwepa
p<0,05. BUCHOBKM. 32 JaHVMM HALWOrO rOCniTanbHOro PEECTPY, B~
koHaHHA PCLND 3a PTC He npv3BoaUTb 10 3MEHWEHHA BiACOTKa No-
BTOPHUX OnepaLili, NpoTe nos's3aHe 3 OiNblWnM BiICOTKOM CKapr Ha
3MiHYy GOHaUT Ta CTAaTUCTUYHO 3HaUYLLIE MEHLIMM PIBHEM iOHI30BAHOIO
KanbLilo B nepuy o6y nicna onepadlii.

KniouoBi cnoBa: wmronogibHa 3ano3a, naninApHa KapuuMHOMa,
TVPEOIAEeKTOMIA, LieHTPanbHa AMCeKLiA WWi, NOKO-perioHanbH1i pe-
UMAVB, NOpYyLIeHHA GOHaLii, piBeHb iOHI30BaHOTO KanbLijiio.
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Abstract. Diabetes mellitus (DM) and cardiovascular diseases (CVDs) are factors that, on the one hand, complicate the course of
COVID-19 (COronaVirus Disease 2019), and on the other hand, provoke further complications of these diseases. Aim. The aim of
the study was to determine the level of apolipoprotein A1 (ApoAT1), apolipoprotein B (ApoB), lipids, C-reactive protein (CRP) and
interleukin-6 (IL-6) in the blood of 122 patients with DM and COVID-19 2-3 years after the disease. Material and methods. ApoA1,
ApoB, CRP, IL-6, low-density lipoproteins (LDL), high-density lipoproteins (HDL) and triglycerides (TG) were measured using ELISA
kits (Elabscience, USA). Results. Determination of the impact of COVID-19 on the level of ApoAT and ApoB in the blood plasma
of patients with DM 2-3 years after the disease showed that only the level of ApoB changed significantly. At the same time, the
ApoB/ApoAT ratio, which indicates the risk of CVDs, increased from 0.361 to 0.404. Gender differences in blood plasma levels of
ApoAT and ApoB in patients with DM and COVID-19 were noted for ApoA1, and the level of ApoAT varied depending on the
type of DM. The study of apolipoproteins content dependence on the body mass index and the level of glycated hemoglobin
(HbATc) showed a decrease in the ApoAT and an increase in the ApoB concentration in people with a body mass index over
30 kg/m2 and with HbA1c concentration of more than 7%. Determination of COVID-19 effect on the lipid profile in blood plasma
of patients with DM 2-3 years after the disease showed that the levels of LDL and TG significantly increased, and the level of
HDL decreased. At the same time, there was no difference between the mild and severe course of COVID-19. Conclusion. There
is a significant weakening of the body's response to the amplitude of changes in the lipids and, especially, apolipoproteins
concentration in the blood of patients who contracted COVID-19 2-3 years ago compared to the acute disease.

Keywords: COVID-19, diabetes mellitus, cardiovascular diseases, apolipoprotein A1, apolipoprotein B, C-reactive protein,
interleukin-6.
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DM and CVDs are factors that, on the one hand,
complicate the course of COVID-19, and on the
other — provoke further complications of these
diseases [1-3]. More than 200 symptoms of the
disease have been described, which are united by
the term <«long covid», including DM, CVDs and
hyperlipidemia [4, 5]. Levels of ApoAl, ApoB,
HDL cholesterol, LDL cholesterol, and oxidized
LDL (oxLDL) in plasma are associated with the
risk of CVDs [6, 7]. In addition to the potential
cardioprotective function, HDL and ApoAl -
the main apolipoproteins of HDL - are also
characterized by antidiabetic properties [6, 8]. Tt
has been established that the ApoB/ApoA1 ratio is
associated with type 2 DM and is proposed as a new
biomarker for predicting the risk of CVDs [9]. Lipid
profile (LDL, HDL, TG) is also associated with the
risk of DM and CVD developing. A meta-analysis
shows that a decrease in ApoA1 level and an increase
in ApoB level and the ApoB/A1 ratio are risk factors
for the first ischemic stroke [10]. Previously, we
noted significant changes in the amount of ApoAl,
ApoB, oxLLDL, as well as in the ApoB/A1 ratio in the
blood of patients during COVID-19 [11-13].

CRP and IL-6 are important indicators of
inflammation in DM and initiators of the severe
course of COVID-19 [14-16].

The aim of the study was to determine the
dynamic of ApoA1, ApoB, lipids, CRP and IL-6levels
in the blood of patients with DM who contracted
COVID-19, 2-3 years after the acute illness.

Material and methods

The research was conducted in the Department
of Diabetology and the Department of Fundamental
and Applied Problems of Endocrinology of the SI
«V.P. Komisarenko Institute of Endocrinology and
Metabolism of NAMS of Ukraine». The research
protocol was approved by the Ethics Committee
of the Institute. All patients signed informed
consent for the use of biomaterials for further
diagnostic and scientific research. In the process
of carrying out the research, the principles of
bioethics were followed: the main provisions of the
Council of Europe Convention on Human Rights
and Biomedicine dated 04.04.1997, Good Clinical
Practice from 1996, the Helsinki Declaration of
the World Medical Association on the ethical
principles of scientific research of medical research
with human participation (1964-2000) and order of

the Ministry of Health of Ukraine No. 281 dated
November 1, 2000.

Blood was obtained by standard venipuncture
and stored in EDTA tubes. Plasma was separated by
centrifugation within 1 hour after blood sampling.
Sampleswerestored at-20 °Cuntil use. ApoA1, ApoB,
CRP, IL-6, LDL, HDL and TG were determined
using enzyme-linked immunosorbent assay kits
(Elabscience, USA). Measurements were performed
atan optical wavelength of 450 nm on a Stat Fax 3200
(Awareness Technology, USA) immunoenzymatic
tablet analyzer. HbA1c was determined using the
One HbA1c FS kit (DiaSys Diagnostic Systems
GmbH, Germany). Measurements were performed
at an optical wavelength of 660 nm.

Statistical analysis of data was performed using
Origin 7.0 software. Study results are presented as
M=SE. Student’s ¢-test, non-parametric methods
and correlation analysis were used to compare
groups of data. Values were considered significant
at p<0.05.

Results and discussion

Management of DM and comorbidities followed
American Diabetes Association/European Associa-
tion for the Study of Diabetes guidelines for
patients at high cardiovascular risk was similar in
all groups. COVID-19 occurrence in patients was
determined by the PCR method. The severity
degree ascertainment of COVID-19, as well as
its treatment, was performed in accordance with
the protocol «Providing medical assistance in the
treatment of the coronavirus disease COVID-19»,
approved by the order of the Ministry of Health of
Ukraine No. 762 from April 2, 2020.

The examined group consisted of 122 patients
(57 men and 65 women) with type 1 DM (n=31)
and type 2 (n=91) DM with various comorbid
pathologies. DM was diagnosed according to the
criteria of the American Diabetes Association,
updated in 2021. Diagnosis and treatment of
comorbid diseases were carried out according to
protocols approved by the Ministry of Health
of Ukraine. The control group included healthy
individuals who have not confirmed COVID-19.

The patients of the research groups were
representative in terms of age, sex, DM duration
and the state of carbohydrate metabolism
compensation. The average age of the patients was
61.4 years (30-72 years).
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The group with a severe course of COVID-19
(n=19) included patients who used oxygen during
treatment or were ill 2 or more times. The same
number of patients was in the group with mild
COVID-19. The patients had COVID-19 in 2020-
2022.

The average body mass index of the patients
was excessive and amounted to 28.58+0.54 kg/m?
The average HbA1c content of the patients was
9.43+0.20%, which indicates the presence of DM.

Determination of ApoA1, ApoB, CRR and
IL-6 in blood plasma of patients with DM and
COVID-19

Hydrophobic lipids do not dissolve in blood
plasma and to deliver them to tissues they are
packaged in lipoproteins with cholesterol esters,
TGs in the core and phospholipids, free cholesterol
and apolipoproteins on the surface. ApoAl, the
main protein component of HDL, is a polypeptide
of 243 amino acids with a molecular weight of 28
kDa [17].

The hydrophobic core of LDL consists of
approximately 170 TGs, 1.500 cholesterol esters,
a hydrophilic shell consisting of 700 phospholipid
molecules, about 500 unesterified cholesterol
molecules, and one large copy of ApoB with a
molecular weight of 500 kDa [18]. ApoB is the main
apolipoprotein and is a carrier for the following
lipids: chylomicrons, very low-density lipoproteins,
intermediate-density lipoproteins, and lipoproteins
(a). ApoB is not contained in HDL, the latter are
restored to lipoproteins from ApoA [19].

We measured the levels of ApoA1, ApoB, which
are associated with DM and its cardiovascular
complications, as well as CRP and IL-6, as markers
of inflammation in DM and COVID-19.

The study of COVID-19 impact on ApoA1 and
ApoB levels in the blood plasma of patients with
DM 2-3 years after the disease showed that only
the level of ApoB significantly increased (Table 1).
The ApoB/ApoAl ratio, which indicates the risk
of CVDs, increased from 0.361 to 0.404, remaining
within the normal range. These indicators are
in sharp contrast with the results of ApoA1 and
ApoB determination in the blood of patients with
COVID-19, when the level of ApoB exceeded its
amount in healthy individuals by 2.3 times, and in
patients with DM by more than 2 times. The level
of ApoA1 in the blood of patients with COVID-19
was more than 7 times lower than that of controls,
and compared to patients with DM, it was 4.7 times
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lower [11-13]. In the blood of some patients with
COVID-19 the level of ApoA1 decreased almost
to zero values — 0.09 g/L. The ApoB/ApoA1 ratio
increased to 9.041, which indicated an extremely
high risk of CVDs [11].

Table 1. Impact of COVID-19 on the level of ApoA1, ApoB, IL-6 and
CRP in the blood plasma of patients with DM

Indicators DM (n=60) DM after COVID-19
(n=38)

ApoAT, g/L 2.22+0.05 2.17+0.05

ApoB, g/L 0.80+0.02 0.88+0.02*

IL-6, pg/mL 5.58+042 6.62+0.39

CRP, mg/L 3.51+£0.19 3.91+044

Note. * — differences between two groups are significant, p<0.05.

Gender differences were noted for ApoAt, IL-6
and CRP (Table 2). No changes were observed for
ApoB.

Table 2. Gender differences in the levels of ApoA1/B, IL-6 and CRP
in blood plasma of patients with DM and COVID-19

Indicators Men (n=57) Woman (n=65)
ApoAT1, g/L 1.92+0.04 2.24+0.05%
ApoB, g/L 0.84+0.02 0.82+0.02

IL-6, pg/mL 5414040 451+0.18*

CRP. mg/L 3.05+£0.11 3.93+0.20%

Note. * - differences between two groups by gender are significant, p<0.05.

Indicators of ApoAl, ApoB and CRP were
worse in T2DM than in T1DM (Table 3). The level
of IL-6 did not change.

Table 3. Levels of ApoAT, ApoB, IL-6 and CRP in blood plasma of patients
depending on the type of DM

Indicators T1DM (n=31) T2DM (n=91)
ApoAT, g/L 2.31£0.05 1.97+£0.04*
ApoB, g/L 0.77+0.02 0.86+0.02*
IL-6, pg/mL 4.969+0.19 4.538+0.27
CRP, mg/L 2.45%0.06 3.56+0.12%

Note. *- differences between two groups by type of DM are significant, p<0.05.

Since the duration of DM is important for
the course of both COVID-19 and T2DM, the
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dependence of ApoA1l, ApoB, IL-6, and CRP on
this indicator was determined. Significant changes
were noted only for ApoB (Table 4).

Table 4. Differences in the levels of ApoA1/ApoB, IL-6 and CRP in the blood
plasma of patients with DM and COVID-19 depending on DM duration

DM duration <15 years (n=91) =215 years (n=31)
ApoAT, g/L 2.13+0.05 1.99+0.04

ApoB, g/L 0.81+0.02 0.88+0.02*

IL-6, pg/mL 5.06+0.35 5.53+0.31

CRP. mg/L 4.43+0.35 4.18+0.25

Note. *— differences between two groups by DM duration are significant,
p<0.05.

In addition, the correlation between the indi-
cators of ApoA1/CRP (-0.21766, p=0.02501) and
ApoB/CRP (0.2254, p=0.02018) was confirmed.

IL-6 and CRP were the strongest predictors of
severity in hospitalized patients with COVID-19
[14]. Elevated CRP in combination with elevated
serum lactate and a high lactate/albumin ratio
may assist clinicians in identifying patients
with COVID-19 who are at risk for mechanical
ventilation and death during hospitalization [15].
High levels of IL-6 have been detected in several
highly pathogenic coronavirus-infected diseases,
such as severe acute respiratory syndrome in 2002,
Middle East respiratory syndrome in 2012, and
COVID-19,and the IL-6 pathway has been shown to
be pivotal in the pathogenesis of hyperinflammatory
state [ 16]. It can be seen that the body’s response to
these indicators is significantly weakened (Tables
1,3, 4).

Determination of lipid metabolism parameters
in the blood plasma of patients with DM and
COVID-19.

Determination of COVID-19 impact on the lipid
profile in the blood plasma of patients with DM
2-3 years after the disease showed that the levels
of LDL and TGs increased, and the level of HDL
decreased (Fig. 1 a-c). At the same time, there
was no significant difference between the mild and
severe course of COVID-19.

Recent evidence suggests that, by regulating
cellular cholesterol homeostasis, HDL and ApoA1
may also regulate inflammatory responses in
endothelial cells and other cell types activated
by proinflammatory stimuli in the arterial intima

HDL
mmol/L

Groups

Fig. 1a. HDL amount in the blood plasma of patients depending on
the severity of COVID-19 course.

Note. 1 — control, 2 — DM, 3 — newly diagnosed DM, 4 — DM+mild
COVID-19, 5 — DM-+severe COVID-19. * — differences from control are
significant, p<0.05; ** — p<0.01.

LDL
mg/dL
130
120
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60 ||

Groups

Fig. 1b. LDL amount in the blood plasma of patients depending on
the severity of COVID-19 course.

Note. 1 — control, 2 = DM, 3 — newly diagnosed DM, 4 — DM + mild
COVID-19, 5 — DM + severe COVID-19. * — differences from control are
significant, P < 0.01; + — deviations from group 2 (DM) are significant,
p<0.05; N - deviations from group 3 are significant, p<0.05

TG
mmol/L

Groups

Fig. 1c.TG amount in blood plasma of patients with DM and COVID-19.

Note. 1 — control, 2 — DM, 3 — newly diagnosed DM, 4 — DM + mild
COVID-19, 5 = DM + severe COVID-19. * - differences from control are
significant, p<0.05; For group 4 — p=0.1
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[20]. Tt was established that the increased level of
HDL and ApoA1 in plasma is associated with a
reduced risk of developing CVDs. In addition to
their potential cardioprotective function, HDL
and ApoA1 are also characterized by antidiabetic
properties. Elevated plasma HDL and ApoAtl
improve glycemic control in patients with type 2
DM due to increased pancreatic B-cell function and
increased insulin sensitivity. Therefore, treatment
that increases HDL levels may be beneficial in
CVDs associated with DM and COVID-19 [21].
ApoAl1 also stimulates glucose uptake in vivo in
skeletal and cardiac muscles [8].

LDL amount in the blood plasma of patients with
DM and COVID-19 increases significantly, which is
also consistent with our data on the increase in the
amount of ApoB in acute COVID-19 [11]. It should
be noted that LDL amount in the blood plasma of
patients in the group with newly diagnosed type 2
DM is higher compared to group 2 (Fig. 1b).

Under oxidative stress conditions, LDL
oxidation occursin the process of lipid peroxidation,
with the participation of phospholipid molecules.
In pathological conditions, plasma lipoproteins
containing ApoB penetrate through the damaged
endothelium into the subendothelial intima of
vessels, being oxidized by ROS (reactive oxygen
species). Thus, LDL is modified to oxLDL, which
contribute to the formation and progression of
atherosclerotic plaque through several mecha-
nisms, including the induction of endothelial
cell activation and dysfunction, the formation of
foam cells by macrophages, and the migration and
proliferation of smooth muscle cells [7, 22].

The level of TGs significantly increased in
the blood of patients with newly diagnosed DM
and in patients with DM who experienced severe
COVID-19 (Fig. 1c). No significant changes were
observed in patients of groups 2 and 4, but an
upward trend can be noted.

According to other authors, lipid profiles were
significantly affected by COVID-19 with decreased
levels of total cholesterol, HDL cholesterol, LDL
cholesterol, and increased TGs concentrations
compared to control subjects. The amount of
ApoA1l in the plasma of patients decreased by
55% compared to controls [17, 23, 24]. In patients
with COVID-19, hypolipidemia was observed,
which was positively correlated with the severity
of the disease [25]. On the other hand, one of
the symptoms of «long covid» is hyperlipidemia
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[1-3]. According to our data, the quantity of LDL
(Fig. 1b) and ApoB [11-13] significantly increased.

Conclusions

Thus, we note a significant weakening of the
body’s response to the amplitude of changes
in the concentration of lipids and, especially,
apolipoproteins in patients who fell ill with
COVID-19 2-3 years ago compared to the acute
disease.

Determination of COVID-19 eftect on the lipid
profile in the blood plasma of DM patients 2-3 years
after the disease showed that the levels of LDL and
TGs increased, and the level of HDL decreased.

There was no difference between mild and severe
course of COVID-19.
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Jlinighwii npodyins i piexi C-peaktuHoro binka ta
iHTepneiiKiny-6 y XBopux Ha uyKkposui Liabet y
Ni3HbOMY MOCTKOBIAHOMY nepiofi

M.[. TpoHbKo, O.l. KoB3yH, J1.K. CokonoBa,
B.M. Nywkapbos, H.l. JleBuyk, B.B. [lonosa,

H.B. TeTbmaH, B.B. lywkapbos
LY «IHCTUTYT eHAoKpMHONOTrii Ta 0OMiHY pevoBswH imM. B.I. Komicaperka
HAMH YkpaiHw»

Pesiome. Llykposuii giabet (L) i cepueBo-cyanHHi 3axsoptoBanHHa (CC3)
€ GakTopamu, aKi, 3 0AHOro HOKY, yCKNaAHIITL Nepedir KOPOHaBIPYCHOT
iHdekuii 2019 poky (COronaVlrus Disease 2019, COVID-19), a 3 iHworo —
NPOBOKYIOTb NOAANbLUI YCKNaAHEHHA LKX 3axBOpioBaHb. MeTa. locnigntn
piBeHb anoninonpoteiHy AT (ApoAT), anoninonporteiny B (ApoB), ninigis,
C-peaktneHoro binka (C-reactive Protein, CRP) Ta iHTepneitkiny-6 (IL-
6) y kposi 122 xgopux Ha LJ i COVID-19 yepe3 2-3 poku nicna 3axso-
ploBaHHA. Matepian i metogm. ApoAl, ApoB, CRP, IL-6, ninonpoteinn
Hu3bkoT WinbHocTi (Low Density Lipoproteins, LDL), ninonpoteinn Bucokoi
winbHocTi (High Density Lipoproteins, HDL) Ta tpurniuepuan (TG) Bu3-
Hauanu 3a 4onomoroio HabopiB Ans iMyHodepmeHTHOro aHanisy (ELISA)
dipmu («Elabscience», CLIA). PesynbraTu. BrzHauenHa snauey COVID-19
Ha piBHi ApoA1 Ta ApoB, y nnasmi kposi xsopux Ha L[l uepes 2-3 poku
MiCNA 3aXBOPIOBAHHA NOKa3ano, Wo BipOriAHO 3MIHIOBABCA TifIbKN PiBEHb
ApoB. Pasom i3 Tvm cnissigHoweHHA ApoB/ApoAT, Ake CBIAUNTL NPO pu-
3uk CC3, 3pocTano 3 0,361 fo 0,404. TengepHi BiaMiHHOCTI piBHIB ApoAT
Ta ApoB y nnasmi kposi xsopux Ha L[l Ta COVID-19 6ynu BigmiyeHi ans
ApoA1, Takox piseHb ApoAT 3miHIOBaBCA 3anexHo Big tiny L. Bus-
UeHHA 3aNeXHOCTI BMICTY anoninonpoTeiHis Bif iHaekcy macw Tina (IMT)
Ta PpiBHA rNikoBaHOro remornobity (HDATC) nokasano 3HUKEHHA BMICTY
ApoAT i 3pocTaHHA KoHueHTpaUii ApoB B oci6 3 IMT noHaa 30 kr/m? Ta
3 KoHUeHTpauieio HbATc binbwe 7%. Br3HauenHa snnvsy COVID-19 Ha
ninigHWi npodins y nna3mi kposi xsopux Ha L yepe3 2-3 poku nicna
3aXBOPIOBaHHA noka3ano, wo LDL ta TG 3pocTanu, a piseHb HDL 3Hu-
XyBaBCA. [py UbOMY He BIAMIYANOCA PIi3HULI MiX NErkum i BaKnm
nepebirom COVID-19. BucHoBOK. CnocTepiraeTbCa 3HauHe ocnabneHHs
peakLii opraHiamy LWOoA0 aMNAITYAM 3MiH KOHLeHTpaLii ninigis Ta, ocobau-
BO, anoAinonpoTeiHig y KPOBi NauieHTis, Akl nepexsopinu Ha COVID-19
2-3 POKM TOMY MOPIBHAHO 3 TOCTPVM 3aXBOPIOBAHHAM.

Kniouosi cnoBa: COVID-19, uykposuii aiabet, cepLeBo-CyAMHHI 3axBo-
ptoBaHHA, anoninonpotein AT, anoninonportein B, C-peakTuHuit 6inoK,
IHTEPNenKiH-6.
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and use of different types of
individual oral hygiene means
In patients with compensated
form of type 2 diabetes
mellitus during prosthetics
with implant-supported fixed
superstructures

Bogomolets National Medical University

Abstract. Diabetes mellitus significantly contributes to peri-implant diseases, with even well-controlled type 2 diabetic patients
at higher risk. Oral hygiene is crucial for implant success, making a preventive care plan with regular monitoring, professional
cleaning, and effective daily hygiene products essential for long-term implant outcomes. The aim of the study was to improve
the effectiveness of orthopedic treatment for patients with a compensated form of type 2 diabetes mellitus (T2DM) undergoing
prosthetics with implant-supported fixed superstructures by optimizing follow-up care and the selection of individual oral
hygiene means. Material and methods. This study included 48 partially edentulous patients aged 28 to 57 years who applied
to the Bogomolets National Medical University between 2021 and 2023 for prosthetics on endosseous implants and were
diagnosed with a compensated form of T2DM. All subjects received oral hygiene instructions and participated in maintenance
and follow-up exams at 3, 6, 9, and 12 months to identify visual signs of peri-implant inflammation, also the Schiller-Pisarev
test (SPT) Probing Depth (PD), Bleeding On Probing (BOP), Marginal Bone Loss (MBL); oral hygiene and the level of plaque
control were assessed using the Implant Hygiene Index (IHI). Patients were divided into 3 groups based on compliance with
recommendations: group 1 (n=22) — reqularly came for examination, used a mechanical toothbrush and interdental hygiene
products, with other means used, occasionally; group 2 (n=19) — regularly came for examination, all recommended personal
hygiene products were used, including an ultrasound brush and an irrigator; group 3 (n=7) — for re-examination appeared after
12 months or more, there were errors in care. Results. After 3 months the average value of the IHI was 0,89+0,34 in patients of
group 1, in patients of group 2 the IHI decreased and became 0,59+0,27, after 6 months — 0,75+0,26 and 0,47+0,18 respectively.

© U.R. Vasylyshyn, V.S. Skibitskyi

U.R. Vasylyshyn,

Justification of follow-up care vs s
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The best IHI values were recorded after 6-month examination period. There was no statistically significant difference in SPT,
PD, BOP, MBL among patients in all groups. Conclusions. The use of an ultrasonic brush and irrigator showed a statistically
significant improvement in hygiene performance compared to a manual brush. Regular professional maintenance with a recall
periodicity of every 3 months during the first year after implant restoration ensures long-term implant success and peri-implant

health in patients with controlled T2DM.

Keywords: type 2 diabetes mellitus, implant-supported fixed superstructures, individual oral hygiene means, peri-implant.

Despite advancements in healthcare and the de-
velopment of preventive programs and new dental
technologies, partial edentulism remains a critical
issue in modern dentistry and medicine as a whole.
Statistics indicate a progressive rise in tooth loss,
with prevalence rates ranging from 40% to 84.5%,
depending on region and research methodology [1].
Currently, the preferred approach in prosthetic den-
tistry for dental arch defects is implant-supported
prosthetics, offering effective, long-term dental reha-
bilitation [2], according to the World Health Organ-
ization, is aimed at achieving an optimal standard of
living (QoL — quality of life) and allows achieving
a highly aesthetic and functional treatment results.
The rise in dental implants has led to more implant
failures, threatening long-term prosthetic success
due to inflammatory responses, such as mucositis, in
the surrounding soft tissues [3, 4].

Peri-implant mucositis is defined as an inflam-
mation of the peri-implant soft tissues with BOP,
without loss of supporting bone, with or without
increased PD and with visual signs of inflammation
[5]. Untreated peri-implant mucositis can progress
to peri-implantitis with progressive soft tissue and
bone loss [6]. A significant factor in this process
is the presence of specific pathogenic microorgan-
isms in the peri-implant sulcus, which, combined
with inadequate oral hygiene and biofilm buildup,
instigates early inflammatory reactions and can ul-
timately lead to implant rejection [6, 7]. Implant
health checks include probing depth, bleeding on
probing, evaluation of prosthetic/abutment com-
ponents, implant stability, occlusion, and signs of
disease activity (e.g., pain) [8].

Numerous clinical studies, systematic reviews,
and meta-analyses have identified various risk indi-
cators for peri-implant mucositis and peri-implanti-
tis [9]. Diabetes mellitus is a significant factor con-
tributing to these conditions, with an estimated rise
in affected people from 537 million in 2021 to 783
million by 2045 [10]. T2DM, accounting for over
90% of cases globally and with 45% undiagnosed,
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impairs tissue regeneration and slows recovery,
leading to infected, non-healing wounds and seri-
ous dental and gum diseases [11, 12].

Dental implants were previously avoided in
diabetic patients due to concerns about delayed
healing and complications [13]. However, research
shows that implantation is feasible in compensat-
ed diabetes, where blood sugar remains normal for
2-3 months or more [14]. The results of the studies
demonstrate that even with well-controlled glyce-
mia, patients with T2DM are still at a higher risk
of developing peri-implant diseases [15]. This sug-
gests that, despite effective management of blood
sugar levels, individuals with T2DM remain more
susceptible to complications around dental im-
plants compared to non-diabetic individuals [16].

That is why, to achieve success in servicing
structures based on dental implants in patients with
T2DM, a team of specialists is required to carry out
professional preventive procedures for implant care
[17]. Special attention should be paid to the plan-
ning stages, the dental implantation itself, the de-
sign of the prosthetic structure, and the choice of
materials [18].

Oral hygiene is essential for the success of dental
implants and managing metabolic and inflamma-
tory processes in patients with T2DM [8, 19, 20].
Studies show that consistent oral hygiene can help
reduce hyperglycemia and improve peri-implant
tissue health [21]. Regular maintenance visits, in-
cluding professional cleaning, evaluation of clinical
parameters, radiographs, and proper home care, are
key to ensuring implant longevity by lowering bac-
terial levels and reducing the risk of peri-implant
complications, ultimately promoting better clinical
outcomes [22].

The study authors emphasize the effectiveness
of oral hygiene practices, including the use of var-
ious brushing techniques and specialized tools for
brushing. Interproximal cleaning, mouthwashing,
etc., should be highlighted to promote the long-
term success of the implant and its restoration. Pa-
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tient education and motivation play vital roles in
preventing complications and maintaining implant
stability over time [23, 24]. This is why a well-de-
signed preventive care plan, which includes regu-
lar monitoring with professional cleaning and the
selection of effective personal hygiene products for
daily use, is a key factor in ensuring the long-term
success of dental implants.

The aim of the study was to improve the effec-
tiveness of orthopedic treatment for patients with a
compensated form of T2DM undergoing prosthet-
ics with implant-supported fixed superstructures
by optimizing follow-up care and the selection of
individual oral hygiene means.

Material and methods

The study protocol was approved by the Eth-
ic Committee of the Bogomolets National Medi-
cal University (Protocol number 188, 28 October
2024). Parcipitans gave their informed consent
during the primary data collection.

This study included 48 partially edentulous pa-
tients aged 28 to 57 years who applied to the De-
partment of Prosthetic Dentistry at Bogomolets
National Medical University between 2021 and
2023 for prosthetics on endosseous implants and
were diagnosed with diabetes. Given evidence of
the impact of stress factors, including the ongoing
war in Ukraine, on blood glucose levels and oral
health in diabetic patients, this study focused on
patients with a compensated form of T2DM (glyco-
sylated hemoglobin HbA1c remained stable within
6.0% during the study period) [25].

Patients received 143 bone-level implants load-
ed using a two-stage approach, with osteointegra-
tion extended by 5-6 weeks. Professional and indi-
vidualized oral hygiene training was provided be-
fore placing gum formers, extending gum contour
shaping with standard or customized formers. Pros-
thetics included first-type fixed dentures on dental
implants, replicating natural tooth crowns, crafted
from zirconium dioxide and secured with screw fix-
ation on standard titanium abutments [26, 27].

All subjects were given a standardized basic
oral hygiene instruction, contained a description
of the «Bass» brushing technique using ultrasound
and mono-beam ultrasound brushes. Patients were
instructed to use an oral irrigator once a day with
50 mL of water after toothbrushing and interprox-

imal cleaning in the evenings around the implants,
using interdental hygiene products such as floss
and interdental brushes. All patients returned for
follow-up examinations and data collection after
3,6,9, and 12 months. In accordance with the rec-
ommendations, the patients were divided into 3
groups: group 1 (n=22) — regularly came for exam-
ination every 3 months, used a mechanical tooth-
brush and interdental hygiene products, with other
means used, occasionally; group 2 (n=19) — regu-
larly every 3 months came for examination, all rec-
ommended personal hygiene products were used,
including an ultrasound brush and an irrigator;
group 3 (n=7) — for re-examination appeared after
12 months or more, there were errors in care.

The follow-up visits included the measurement
of clinical data, professional oral hygiene, rein-
struction, and remotivation. Periodontal /peri-im-
plant maintenance program included full-mouth
scaling on teeth and implant surfaces with an ul-
trasonic scaler and plastic tips for implant hygiene,
air polishing with a Kavo Prophyflex 4 handpiece
using glycine, manual instruments such as plastic
curettes, and polishing with cups and brushes with
paste, if necessary. During follow-up exams were as-
sessed oral hygiene, plaque control and visual signs
of peri-implant inflammation. Evaluations included
PD, BOP, occlusion monitoring and radiographic
examination. A baseline periapical radiograph was
taken before the installation of gum formers to
determine the levels of crestal bone for prospective
radiographic assessments. MBL was evaluated in pa-
tients who had suspected peri-implant mucositis and
recorded in millimeters on peri-apical radiographs.
Clinical data were measured at four sites around the
implant (mesio-buccal, disto-buccal, mesio-lingual,
disto-lingual) [28]. The following clinical param-
eters were assessed: (a) PD in mm using a standard
probe (Perio probe 549 /4 Medesy CP15 UNC) from
the mucosal margin to the bottom of the sulcus; (b)
BOP - positive sites, evaluated by the presence or ab-
sence of bleeding within 30 seconds after probing, and
presented as mean percentages per individual using
the formula BOP = (number of bleeding points/num-
ber of measurement points)x100%. The hygiene index
of implant-supported superstructures was assessed
using the THI, modified based on the Green-Vermil-
lion index (Debris index) [29]. Plaque presence on
the abutment and crown was visually assessed af-
ter staining with biphasic dye (Paroplak). The scale
ranged from 0 (no plaque) to 3 (plaque covering one-
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third of the crown). THI was calculated as the sum of
points divided by the number of crowns. An THI of 0—
0.6 (low) indicated good hygiene in the implant site;
0.7—1.6 (average) — satisfactory; 1.7-2.5 (high) — un-
satisfactory; and >2.5 (very high) — poor hygiene.

The gum condition around implants was assessed
visually (local swelling, redness, shininess, altered
contour, fistulas) and with the SPT using Lugol’s
solution to detect glycogen, which increases dur-
ing inflammation. The test was interpreted visually
or numerically: no color change (negative), yellow
(slightly positive), brown (positive). Quantitative-
ly, SPT was scored with Svrakov’s iodine number:
0 (straw-yellow), 2 (brown papilla), 4 (brown gingi-
val margin), 8 (brown alveolar gums).

Statistical data analysis was conducted using the
statistical package R v. 4.3.2 (EZR). To assess the
normality of data distribution, Pearson’s y? criteri-
on was applied. Statistical processing of the results
included the following indicators: for parameters
with a normal distribution: mean (M), standard de-
viation (SD), and one-way ANOVA analysis with a
95% confidence interval; for parameters with a dis-
tribution different from normal: mean (M), medi-
an error (ME), and nonparametric Kruskal-Wallis
analysis with a 95% confidence interval. P-values
<0.05 were considered statistically significant.

Results and discussion

In the study of the level of hygiene in patients of
groups 1 and 2, it was established that at 3, 6,9 and
12 months follow-up IHI was significantly higher
among patients in group 1 as compared to group 2
(Table 1). Higher THI in group 1 indicates a worse
state of hygiene around the implants. It can be con-
cluded that the use of irrigator and ultrasonic brush
has contributed to a decrease IHI compared to per-
sons who did not use these devices.

The best THI values were recorded at the
6-month examination, which may suggest increased
patient motivation following their first follow-up
visit after 3 months, when the hygienic state of
their teeth and implants was demonstrated using
dyes (Figures 1, 2).

We have the opportunity to compare the indi-
cators of patients in group 3 only at the 12-month
mark, as their data are missing from previous stud-
ies. In group 3, the THI was significantly higher af-
ter 12 months of follow-up compared to groups 1
and 2 (Table 1).
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Table 1. The results of the study on the hygiene of implant-supported
superstructures using the IHI (M+SD)

Groups IHI

3 months 6 months 9months 12+ months
Group 1 0.89+0.34 0754026  081+0.28  0.83+0.24%****
(n=22)
Group2  059+027%  047+0.18% 0.51+£021%  0.58+0.16%***
(n=19)
Group3 - - - 1.36+0.49%**
(n=7)

Note. * — p<0.05 compared to group 1, ** - p<0.05 compared to group 2,
**¥* — p<0.05 compared to group 3.

Figure 1. After the 3-month follow-up, a patient from group 2 with im-
plant-supported crowns on teeth 25, 26, and 36 had an IHI of 1,7; indicat-
ing an unsatisfactory level of hygiene at the implant site.

Figure 2. After the 6 months’ follow-up, the same patient from group 2.
IHI=0.9, satisfactory hygiene level at the implant site.

When comparing groups 1, 2, and 3 in terms of
the percentage of patients with different hygiene
levels after 12 months of follow-up, we can con-
clude that there is a tendency for an increase in the
number of patients with a good level of hygiene in
group 1, with the maximum in group 2, compared
to group 3. In contrast, group 3 shows a higher per-
centage of patients with satisfactory and unsatis-
factory hygiene levels (Figure 3).

The decrease in clinical BOP and SPT in group 2
compared to group 1 after 3, 6, and 9 months and sig-
nificant predominance of the indicator SPT in group
3 compared to groups 1 and 2 after 12 months of
follow-up is statistically insignificant (p>0.05) and
may indicate the need for longer follow-up or the in-
volvement of a larger sample of patients (Table 2).

However, higher values of SPT correlated with
visual signs of peri-implant mucositis — local swell-
ing, redness and shininess of the soft tissue surface
(Figures 4.A, 4.B and 4.C).
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Figure 3. Percentage of patients with different levels of hygiene (Good/
Satisfactory/Unsatisfactory) around implants after 12 months of follow up.

Table 2. The results of the study of the SPT and BOP

Groups SPT

3months 6 months 9months >12months
(Grg%] 073106  055£079 045:070 064+093
(Gnrf#gf 053083 042066 0324053 042+066
Group 3
) - - - 2294212

BOP

Group 1 1994343 1144207 1764304 15022634
(n=22)
fnrf:*g)z 164£294 099+187 1324235 1324235%%
Group 3 - - 8.04:+9,18%**
(n=7)

Note. * — p<0.05 compared to group 1, ** — p<0.05 compared to group 2,
*¥¥* — p<0.05 compared to group 3.

Figure 4. A. After 3 months, the patient from group 2. Slightly positive
reaction of SPT, with Svrakov’s iodine number = 4. B. After 6 months, the
patient from group 2. Negative test of SPT, with Svrakov’s iodine number = 2.
C. After 6 months, the same patient from group 2. Visual signs of peri-im-
plant mucositis are missing.

Since the p-value is <0.05 in the case of the study
BOP at 12 months, we can conclude that there is
an effect of compliance with all recommendations
and the use of an irrigator and ultrasound brush on
means of BOP.

Analysis of the percentage of patients with existing
signs of peri-implant mucositis at 12 months shows
an increase of 6.2% of patients with these signs in the
group 1, not using an ultrasound brush and irrigator
compared to group 2, whose patients use all recom-
mended hygiene products, and a more than two-fold
increase in the percentage of individuals with mucosi-
tis in group 3 who did not follow the recommenda-
tions and monitoring schedules (Table 3).

Table 3. The percentage of patients with existing signs of peri-implant
mucositis and positive SPT at 12 months, n (%)

Category  Group 1(n=22) Group2(n=19) Group 3 (n=7)
Yes 6 (27.30%) 4(21.10%) 4(57.10%)
No 16 (72.70%) 15 (78.90%) 3 (42.90%)

At 3, 6,9 and 12 months of follow-up, there was
no statistically significant difference in peri-im-
plant PD among all groups (Table 4).

Table 4. The results of the study of PD

Groups PD

3 months 6 months 9months =12 months
Group 1 2.55+0.54 2454053 2444054  236+049
(n=22)
Group 2 245+043 2374041 233046  2.28+047
(n=19)
Group 3 - - - 2.56+0.51
(n=7)

There was no statistically significant difference in
peri-implant MBL among patients in all groups due
to inflexible sampling, and the values were within
2 mm at the 12-month follow-up, excluding 2 pa-
tients from group 3. These patients showed gingival
margin hyperemia and bleeding around the implant,
with a bone pocket and MBL of 2,5-4,5 mm. Ad-
ditionally, exacerbated chronic periodontitis and
supra- and subgingival deposits resulted in a high
hygiene index, indicating poor oral hygiene.

Conclusions

This study demonstrated an increase in the level
of implant hygiene with the integrated application
of all cleaning products and interpoximal hygiene.
However, the use of ultrasonic brush and irrigator
showed a statistically significant improvement in
hygiene performance compared to a manual brush.
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At the same time, a higher percentage of people
with poorer oral hygiene and in particular implants, as
well as with visual signs of peri-implant mucositis in
the group that did not comply with the recommended
monitoring deadlines, indicates the need for regular
professional maintenance, with recall appointments
every 3 months for the first year after implant resto-
ration. Maintenance should be consistent and involve
an evaluation of the restoration and surrounding tis-
sues, followed by professional cleaning of prostheses,
implants, and abutments. Additionally, it should in-
clude updated instructions to enhance the patient’s
home care routine, by remotivating the patient ensur-
ing long-term implant success and tissue health.

Despite these findings, more long-term,
well-controlled clinical studies are necessary to
better define the relationship between oral hygiene
levels and peri-implant health in patients with con-
trolled T2DM, particularly when using multiple
oral hygiene devices. Such research would provide
clearer insights into how specific hygiene practices
impact on implant success in this population.
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00rpyHTYBaHHA AUHAMIYHOTO MOHITOPUHTY

Ta 3aCTOCYBAHHA PisHuX BuLiB 3acobis

iHAMBIAYaNbHOT ririgHn POTOBOT NOPOKHUHM

B MALIEHTIB i3 KOMNEHCOBAHOW hopmot
LyKpoBoro Aiabety 2-ro Tuny npu npoTesysaHHi

HE3HIMHUMI KOHCTPYKLIAMN 3 0NOPOI Ha

iMAnaHTaTH

Y.P. BacunuuwuH, B.C. CKibiubKun
HauioHanbHnint MegnuHmi yrisepenteT im. O.0. boromonbua

Pe3tome. LlyKpoBuii fiabeT 3HauHOI0 MIPOKO CMIPYISE NEPUIMMIAHTHM 3axBOpIO-
BaHHAM, HaBITb i3 A06PE KOHTPONbOBAHOK YOPMOIO LyKPOBOrO AiabeTy 2-ro Tviny
naLieHTV € B 30Hi MigBMLLEHOrO pri3nky. OCKINbKM ririeHa pOTOBOI MOPOXHIIH M€
BMPILLANIbHE 3HaUEHHA A1A GYHKUIOHYBaHHS IMNAaHTaTy, NNaH NPodINaKTNYHOro
[OMAZY 3 PErynAapH/M KOHTpOnem, MpodeciiiHoio rireHoo Ta edeKTVBHI
L|OAeHHI ririeHiuHi 3acobn € HEOOXIAHOK YMOBOK [OBIOCTPOKOBUX Pe3yNbTaTia
iMnnaHTaii. MeTa focnigKeHHA — NiaBULLEHHA eGeKTUBHOCTI OPTONeANYHOro
NiKyBaHHA NaLJEHTIB 13 KOMMEHCOBAHOI0 GOPMOIO LIKPOBOrO AiabeTy 2-ro Tvmy
HE3HIMHVIMM CYNPaKOHCTPYKLIAMM 3 OMOPOIO Ha BHY TPILLIHBOKICTKOBI iMMNIaHTaT/
LWAAXOM OMTUMI3aLii NofanbLoro AOrMAZY Ta Niadopy HAMBIAYanbHIX 3acobis
ririeH NopoxHWHK pota. Matepian i MeTogu. Y fochimkeHHi 6pany yuacTs
48 naujeTiB i3 YaCTKOBOIO BTPATOIO 3y6iB BiKOM Bifl 28 10 57 POKIB i3 KOMMEHCO-
BaHOI0 GOPMOIO LIYKPOBOTO AiabeTy 2-ro Ty, Aki 38epTanuca A0 HauioHanbHoro
meamuHoro yHisepcutety im. 0.0. boromonbua Bnpogosx 2021-2023 pokis i3
METOK NPOTE3yBaHHA Ha BHYTPILIHBOKICTKOBYX iMMNaHTaTax. Yci cyb'ektn oT-
puUMany pekomeHZauii 3 TirieHn NOPOXHUHU poTa Ta MIANAran nofanbLomy
AOMAAY Ta MOHITOPUHTY yepes 3, 6, 9 Ta 12 MicALiB ANA BUABNEHHA Bi3yarnbH/X
03HaK NepuUiMNIaHTaTy, a Takox Br3HaueHHa Tecty SPT, PD, BOP, MBL, IHI. 3rigHo
3 [IOTPVIMaHHAM peKoMeHAaLi nauienTy bynv noaineHi Ha 3 rpynu: rpyna 1
(n=22) — perynApHoO NpUXOAUAY Ha NOBTOPHI OTMAAN, 33CTOCOBYBANM MeXaHIUHY
3y6HY LWLITKY | Mix3yOHI 3ac06V ririeH, iHLLi 33061 BKOPYICTOBYBaNM eMi30ANUHO;
rpyna 2 (n=19) — perynapHo NpYXOAMAM Ha NOBTOPHI OMNAAY, 33CTOCOBYBAM
BCi peKomMeH0BaHi 33061 0COBUCTOI FirieH!, BKMIOUaIoUM YNbTPa3BYKOBY LUITKY
Ta ipuratop; rpyna 3 (N=7) — Ha NOBTOPHWIA OrAL 3ABNINCA Yepe3 12 micAuiB
i Ginblue, bynu nomunki B aornAzi. Pesynbrat. Yepes 3 wmicAui B nauieHTis 1
rpynv cepeaHe 3HadeHHs IHI cranosuno 0,89+0,34, y nauienTis 2 rpynm IHI 3Hu-

31BcA 10 0,59+0,27, uepes 6 micAuiB BianosiaHo 0,75+0,26 1 0,47+0,18. HarkpaLi
3HaueHHs [HI 6ynn 3adikcosani B 6-MicAYHMI nepiof cnocTepexeHHa. Cepep
MauieHTiB ycix rpyn He OyNno CTAaTUCTYHO 3HaJyWOi Pi3HNL| B NOKa3HMKax SPT,
PD, BOP, MBL. BucHOBKM. BUKOpMCTaHHA yNbTPa3ByKOBOI LKW Ta ipuratopa no-
Ka3aso CTaTVCTAYHO 3HaUyLLe MOKPALLEHHA MTEHIYHIX NOKAa3HUKIB NOPIBHAHO 3
PYUHOIO WITKOK. PerynAapHuii npodeciiHui fOrnAg i3 NepioanUHICTIO KOXHI TPy
MICALi NPOTATOM NEpLUOro POKy MiCNA NPOTe3yBaHHA 3 OMOPOI0 Ha iMNNIaHTaTh
330e3neuye TpMBANMIA YCMiX IMMAAHTaLi Ta NepuiMnaaHTHe 30POB'A B NaLliEHTIB
i3 KOHTPO/bOBAHMM LyKPOBVM fiiabeToM 2-r0 TUny.

KntoyoBi cnoBa: LiykpoBuit fiabeT 2-ro Ty, He3HiMHI CynpaKoHCTPYKLIT 3 ono-
POIO Ha IMNAAHTAT, IHAVIBIAYaNbHI 33C00U riri€H MOPOXHIHM POTa, NEPUIMMNAHT.
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Abstract. Irritable bowel syndrome (IBS) is common gastrointestinal disorder. Gut microbiome composition changes play a
significant role in its pathogenesis. Hashimoto's thyroiditis (HT) often coexists with IBS and may worsen its clinical course.
Small intestinal bacterial overgrowth (SIBO) is highly prevalent in both diseases. The aim of study was to determine the gut
microbiome composition and SIBO frequency in patients with IBS with constipation (IBS-C) and hypothyroid HT. Material
and methods. This pilot single-center, cross-sectional study included 25 patients with IBS-C. Based on hypothyroid HT status
they were divided into 2 groups: 18 patients with IBS-C and HT with hypothyroidism (study group) and 7 patients with 1BS-C
(control group). Determination of microbiota composition (Lactobacillus spp., Bifidobacterium spp., Escherichia coli, Bacteroides
fragilis group, Bacteroides tetaitaomicron, Fecalibactrerium prausnitzii, Enterococcus spp., Roseburia inulinivorans) was performed
with quantitative real-time polymerase chain reaction. Glucose hydrogen breath test was used to diagnose SIBO. Statistical
analyses were performed using R version 4.4.1 and EZR version 1.68. Results. A trend for higher total bacterial count was
observed in IBS-C patients with hypothyroid HT. Firmicutes/Bacteroidetes ratio was significantly lower (p=0.031) and Bacteroides
fragilis group / Faecalibacterium prausnitzii ratio was significantly higher (p=0.001) in patients of study group compared to
control group. In study group patients amounts of Lactobacillus spp., Bifidobacterium spp. and Escherichia coli were significantly
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lower, while levels of Bacteroides fragilis group and Roseburia inulinivorans were higher (p<0,05). SIBO frequency in hypothyroid
HT patients with IBS-C was high (61.1%). Study group also was characterized by significantly higher absolute rise in breath
hydrogen above baseline levels compared to control group. Conclusions. 1BS-C patients with coexisting hypothyroid HT
demonstrated significant gut microbiota alterations, such as lower Firmicutes/Bacteroidetes ratio and higher Bacteroides fragilis
group / Faecalibacterium prausnitzi ratio, the high rate of SIBO-positive cases and higher frequency of SIBO and a more intense

increase in the hydrogen content in the air during a breath test.

Keywords: irritable bowel syndrome, constipation, Hashimoto's thyroiditis, hypothyroidism, gut microbiome, small intestinal

bacterial overgrowth.

Introduction

IBS is common gastrointestinal disorder that
predominantly affects young people, and its aver-
age prevalence is up to 35% of world population
[1, 2]. IBS pathogenesis is multifactorial and gut
microbiome composition changes play a significant
role in its development [3].

Gut microbiome is composed of trillions of dif-
ferent microorganisms, which are similarly distrib-
uted in small and large intestines [4]. Bacteroidetes,
Firmicutes, Actinobacteria, and Proteobacteria were
described as the most prevalent phylum [5, 6]. Re-
cent studies have shown the relationship between
presence of gut dysbiosis and development of auto-
immune process [7, 8].

HT often coexists with IBS and may worsen its
clinical course. SIBO is highly prevalent both in
IBS and HT, and number of SIBO-positive cases
in above mentioned conditions has significantly in-
creased in recent years [9].

The aim of present study was to determine the
gut microbiome composition and SIBO frequency
in patients with IBS with constipation (IBS-C)
and hypothyroid HT.

Materials and methods

Patients

This pilot single-center, cross-sectional study
was carried out from June 2022 to June 2024 in
Kyiv City Clinical Hospital Ne 4. It included ran-
domly selected patients over 18 years old who met
Rome IV criteria for IBS-C. Exclusion criteria
were history of inflammatory bowel disease and re-
cent antibacterial therapy (3 months before enroll-
ment), history of cancer, pregnant women, active
use of probiotics, presence of any other comorbid
autoimmune disorder.

A total of 25 patients were recruited for this
study. Based on hypothyroid HT status they were
divided into 2 groups: 18 patients with IBS-C and
HT with hypothyroidism (study group) and 7 pa-
tients with IBS-C (control group).

Thyroid-stimulating hormone, thyroid peroxi-
dase and thyroglobulin antibodies blood tests and
thyroid ultrasound were used to confirm the diag-
nosis of HT. Thyroid-stimulating hormone level
from 1.0 to 2.5 was considered a compensation
criterion for hypothyroidism due to L-thyroxine
replacement therapy. There were no statistically
significant differences in comorbid conditions.
Baseline characteristics of enrolled participants are
presented in Table 1.

Table 1. Baseline characteristics of enrolled participants

Characteristics Study group Control group p-value
Age, years, Me 35 (29, 46) 40.00 (35.25,45.50) 0363
(IQR)

Sex: male/ 6(333)/12(66.7) 3(42.9)/4(57.1) 0.673
female, n (%)

Body mass 26.85(23.82,31.90) 2550 (22.85,32.25) 0.739
index, kg/m?,

Me (IQR)

Obesity, n (%) 7(38.9) 2(28.6) 1.000
Smoking, n (%) 12 (66.7) 4(57.1) 0.673

Real-time quantitative polymerase chain reaction

Determination of microbiota composition was
performed with quantitative real-time polymerase
chain reaction. It was conducted in the Diagen
Molecular Genetic Laboratory (Kyiv, Ukraine)
with the use of Bio Rad CFX 96 fluorescent detec-
tor. Before the material collection patients didn’t
eat products with the complicated digestion such
as steamed meat, sausage, and mutton fat. The pa-
tients also didn’t required to use drugs which af-
fect peristalsis or change the stool color. The stool
samples were collected into sterile containers.
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The material transportation was provided at the
temperature of lower than +22 °C for less than 6
hours. Deoxyribonucleic acid (DNA) extraction
was provided with the help of QTAGEN QIAamp
PowerFecal DNA Kit for getting the maximum
DNA clarity. After DNA separation its special frag-
ments (primers) were directly amplified with the
help of polymerase enzyme — it helped to receive
more copies of the specific DNA zones. The reac-
tion was conducted by DT prime thermal cycler for
better control of temperature cycles. PCR included
3 stages: denaturation, annealing, extension, which
were repeated providing DNA amplification. The
DT prime amplifier has multiplex detection with
the use of up to 5 florescence channels. Multiple ex-
position method provides a wide range of dynamic
detection. Manufacturer software was used for data
analysis. The method was considered valid and
highly specific for determination of microbiome
composition in Ukraine.

Reference values for different microbial species
are presented in Table 2. For further statistical
analysis, the data are presented as a decimal loga-
rithm — Ig (copies/mL).

Table 2. Reference values for different microbial species

Type of microbiota Reference range
(copies/mL)
Total bacterial count 10M-10"

Firmicutes/Bacteroidetes ratio 1-5

Bacteroides fragilis group / Faecalibacterium 0,01-100
prausnitzii

Lactobacillus spp. 107-108
Bifidobacterium spp. 10°-10'°
Escherichia coli 10%-108
Bacteroides fragilis group 10%-10%
Bacteroides tetaitaomicron <107
Fecalibactrerium prausnitzii 108-10"
Enterococcus spp. <108
Roseburia inulinivorans <10

Glucose hydrogen breath test

Glucose hydrogen breath test was used to di-
agnose SIBO. Gastro+Gastrolyzer SN GP 020893
(Bedfont Scientific Ltd, Great Britain) were used
to measure H, concentration in the exhaled air.
All patients were recommended to avoid milk and
dairy products, cabbage, beans, fresh and canned
fruit and vegetables. The participants fasted for 14

hours before the test, and were allowed to drink wa-
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ter only. Smoking and chewing gum were restricted
as well. After taking the deep breath, the patient
was exhaling into the tube connected to the device
during 15 seconds. After baseline measurement the
patient ingested 50 mg of glucose diluted in 250 mL
of water. Measurements were taken every 15 min-
utes. A rise of H, level >20 ppm (parts per million)
over baseline was considered as a positive test re-
sult for SIBO [10, 11]. The test duration was 120
minutes. Considering that measuring quantitative
culture of upper gut aspirate has a lot of limitations
(invasiveness, necessity of high-level microbiology
labs, high cost, inability of culturing big microbial
phyla) [12], glucose hydrogen breath test was cho-
sen as the test for SIBO diagnosis.

Statistical analysis

Statistical analyses were performed using open-
source software: R version 4.4.1 (The R Founda-
tion for Statistical Computing, Vienna, Austria)
and EZR version 1.68 (Jichi Medical University,
Saitama, Japan). The normality of the continuous
variables distribution was assessed by Shapiro-
Wilk test. The data were not normally distributed
and hence non-parametric tools were used for the
analysis. The Mann-Whitney U-test was used to
compare differences between two groups (study
and control) with a continuous scale. The Fisher’s
exact test was used to evaluate the relationship be-
tween two qualitative variables.

Quantitative data are described by median (in-
terquartile range: 25%-75% percentile) — Me (IQR),
and qualitative data by numbers (percentages) — n
(%). P-values<0.05 were considered statistically
significant.

Ethical approval

The study was approved by the Bioethical Ex-
pertise and Scientific Research Ethics Committee
of Bogomolets National Medical University (ap-
proval number: 152; date of approval: November 15,
2021) and was conducted in accordance with the
Declaration of Helsinki of the World Medical As-
sociation (2013). A written informed consent was
obtained from all patients enrolled in the study.

Results

Studying the gut microbiota health markers
(Table 3), a trend for higher total bacterial count
was observed in IBS-C patients with hypothyroid
HT. Firmicutes/Bacteroidetes ratio was significant-
ly lower (p=0.031) and Bacteroides fragilis group /
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Faecalibacterium prausnitzii ratio was significantly
higher (p=0.001) in patients of study group com-
pared to control group.

Table 3. Gut microbiota health markers in patients of study and
control groups

Markers Study group Control group p-value

Total bacterial 11.95(11.08,12.87) 10.84(10.35,12.00) 0.074
count, Ig (copies/
mL)

Firmicutes/
Bacteroidetes
ratio

Bacteroides
fragilis group /
Faecalibacterium
prausnitzii ratio

0.72(0.22,1.20) 1.50 (0.95, 2.75) 0.031

500.0 (205.5,725.0)  55.6 (47.8,92.2) 0.001

Table 4 shows data on the gut microbiome com-
position in IBS-C patients regarding the presence
of hypothyroid HT. In study group amounts of Lac-
tobacillus spp., Bifidobacterium spp. and Escherichia
coli were significantly lower, while levels of Bac-
teroides fragilis group and Roseburia inulinivorans
were higher (p<0.05).

Table 5. SIBO characteristics in patients of study and control groups

SIBO characteristics Study group Control group p-value

SIBO frequency, n (%) 11 (61.1) 2(28.6) 0202
H, level rise, ppm, 255(18,35.75)  17(16,19) 0.034
Me (IQR)

Discussion

Gut microbiota alterations in both patients with
IBS and HT usually demonstrate controversial re-
sults. K. Ponussamy et al. have shown higher di-
versity of total bacteria as well as Bacteroidetes and
Lactobacillus and lower diversity of Bifidobacterium
in patients with IBS (regardless of subtypes) [13].
Meta-analysis of 24 studies also reported higher
levels of Lactobacillus and Bacteroides and lower
levels of Faecalibacterium and Bifidobacterium in
patients with IBS [14]. In another study that com-
pared 15 IBS-C patients with healthy controls in-
creased levels of Bacteroides and Bifidobacterium
were present in patients with IBS-C [15]. Howev-
er, the amount of Bifidobacterium and Lactobacillus,
which showed high effect in probiotic purposes, was
lower in HT group [16, 17], similarly to our study

Table 4. Gut microbiome composition in patients of study and control groups

Type of microbiota Study group Control group p-value
Lactobacillus spp., Ig (copies/mL) 5.24(5.00, 6.96) 8.78 (7.00,11.75) 0.004
Bifidobacterium spp., Ig (copies/mL) 7.80(6.97,843) 8.70 (8.45,9.65) 0.02
Escherichia coli, Ig (copies/mL) 6.60 (5.65, 6.89) 7.70 (6.89, 8.87) 0.049
Bacteroides fragilis group, Ig (copies/mL) 10.98 (10.38, 11.30) 9.70(9.13,10.50) 0.042
Bacteroides tetaitaomicron, Ig (copies/mL) 795 (6.08,9.87) 9.85(8.63,1237) 0.23
Fecalibactrerium prausnitzii, 1g (copies/mL) 8.48 (8.00, 8.87) 8.60(7.70,9.22) 0928
Enterococcus spp., 1g (copies/mL) 5.00(0.00,7.71) 6.00 (4.74, 6.63) 0.502
Roseburia inulinivorans, Ig (copies/mL) 8.30 (6.60, 9.48) 5.90 (5.15, 6.30) 0.008

The SIBO frequency in hypothyroid HT pa-
tients with IBS-C was high (61.1%). The percent-
age of SIBO-positive cases observed in this group
was two times greater than in isolated IBS-C pa-
tients, but the difference was not statistically sig-
nificant (p=0.202) due to the small sample size.
Study group also was characterized by significantly
higher absolute rise in breath hydrogen above base-
line levels compared to control group (Table 5).

results. Several studies identified reduced micro-
bial diversity in patients with HT [18-20]. E. Zhao
et al. who studied 28 HT patients and 16 healthy
controls have found the increase in abundance
level of Roseburia, and decrease in Fecalibacterium,
Bacteroides [20]. However, the difference in gut
microbiome composition wasn’t detected between
hypothyroid patients and healthy controls either
in crude or adjusted models [21]. Meta-analysis of
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4 studies demonstrated increased Bacteroides
Jragilis levels in HT group compared to healthy
patients [16]. High Bacteroides fragilis/Faecali-
bacterium prausnitzii ratio is considered a sign of
gut dysbiosis [22]. Also, this ratio can be associ-
ated with the low anti-inflammatory response
during the autoimmune thyroiditis. Firmicutes/
Bacteroides ratio was significantly lower in study
group of our study, and meta-analysis showed the
same results [16]. Existing literature doesn’t pro-
vide enough data considering abundance level of
Escherichia coli in patients with HT, which was
significantly lower in study group of our study. X.
Zhuang et al. as well as H.N. Liu et al. found no
difference in Escherichia coli levels depending on
presence of IBS [23, 24].

SIBO is present in many IBS patients (from
38 % to 78%) and can be associated with the
symptoms of bloating, constipation, and abdomi-
nal pain [25-27]. In patients with SIBO a higher
level of Clostridium, Escherichia, and Enterobac-
teriae is associated with bloating [28]. Studies
aimed to identify changes in gut microbiome of pa-
tients with HT, demonstrated the high correlation
between gut dysbiosis, bacterial overgrowth with
the development of autoimmune inflammation in
the thyroid gland [29]. Our study also showed
high SIBO prevalence and higher H, level rise if
available presence of HT.

The limitations of our study were the single-
center, cross-sectional design, small sample size, no
data regarding some factors that influence gut mi-
crobiome (dietary habits, level of stress etc.).

Conclusions

IBS-C patients with coexisting hypothyroid HT
demonstrated significant gut microbiota altera-
tions, such as lower Firmicutes/Bacteroidetes ratio
and higher Bacteroides fragilis group / Faecalibac-
terium prausnitzii ratio. Gut microbiome composi-
tion of these patients was characterized by lower
amounts of Lactobacillus spp., Bifidobacterium spp.
and Escherichia coli, and higher levels of Bacteroi-
des fragilis group and Roseburia inulinivorans. It
was shown the high rate of SIBO-positive cases
and higher H, level rise in presence of HT. Further
larger sample size researches are needed to confirm
these findings.
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Cknap Knwkosoro mikpobiomy il yacToTa
CMHAPOMY HafiMipHOr0 DaKkTepianbHOro pocTy
B MALIEHTIB i3 CUHAPOMOM MOAPA3HEHOT KNLIKK
i3 3aKpenamu Ta TupeoiguTom XawnmmoTo 3
rinoTUpeo3om: NiNOTHE OLHOLEHTPOBE KpoC-
CEKLUiAHe LOCNiAKEHHA

10.A. OHopinuyk, I.A. CBiHuiubkum, ILA. ConoBiioBa

HauioHanbHnit MegnuHmi yrisepcuteT im. O.0. boromonbua

Pestome. CrHapom nogpasHeHor kiwkm (CI1K) € nowvpeHM po3naaom
OpraHiB TPaBNEHHA. 3HaUYHy POMb Y MOrO MaToreHesi BigirpaloTb 3miHu
CKnagy KULWKoBoi Mikpobiotu. Tupeoignt Xawumoto (TX) € yactvim
komopbiaHMm ctaHom npw CMK i Moxe noripwmti ioro nepebir. CUHApom
HaaMipHoro 6akTepianbHoro pocty (CHBP) € BKpait molmvpeHviM npu
060X 3axBOptOBaHHAX. MeTolo AocHimKeHHA Oyn0 BY3HAUMTV CKMag
KULWKOBOro Mikpobiomy Ta uactoty CHBP y nauieHTiB i3 cuHapomMom
nofpasHeHol KuMwkn i3 3akpenamn (CMK-3) Ta TX 3 rinotmMpeo3om.
Martepian i merogu. lle ninotHe OAHOLEHTPOBE KPOC-CEKLiHE
nocnigxerHa 3anyunno 25 nauienTis i3 CM1K-3. 3anexHo Big HaABHOCTI TX
3 rinoTpeo3om ix 6yno po3nogineHo Ha 2 rpynu: 18 oci6 3 CMK-3 1a TX
3 rinoTMpeosom (gocnigHa rpyna) Ta 7 nauienTis i3 CMK-3 (KoHTposnbHa
rpyna). BusHaueHHs cknagy mikpobiomy (Lactobacillus spp., Bifidobac-
terium spp., Escherichia coli, rpyna Bacteroides fragilis, Bacteroides te-
taitaomicron, Fecalibactrerium prausnitzii, Enterococcus spp., Roseburia
inulinivorans) npoBoguny 3a AOMOMOrol0 MoMiMepPasHol NaHUIoroBol
peakLii B peanbHoMy yaci. Ana piarHoctukn CHBP BukopucToBysanm
BOLHEBW AVXaNbHWA TECT 3 HaBaHTaXKeHHAM MIOKO3010. CTaTUCTUYHWI
aHania MpoBOAMAM 3 BMKOPUCTAHHAM MpPOrpamHoro  3abesneyeHHs
R Bepcii 44.1 1a EZR Bepcii 1.68. Pesynbrati. TeHaeHuia ao 6inblof
3aranbHoi bakTepianbHoOI Mack croctepiranacs B nauienTis i3 CMK-3 Ta
TX 3 rinoTvpeo3om. Hukue cniesigHoweHHs Firmicutes/Bacteroidetes
(p=0,031) i BUULE CniBBigHOWEHHS Bacteroides fragilis / Faecalibacterium
prausnitzii (p=0,001) BUABNEHO B NaLlIEHTIB AOCAIAHOT Py MOPIBHAHO 3
KOHTPOMBHOIO rpyroto. Y navjieHTis AocigHol rpynu KinbkicTs Lactobacil-
lus spp., Bifidobacterium spp.Ta Escherichia coli bynv cTaTncTnyHo saromo
HKUMMY, TOLI AIK MOKa3HWKM rpynu Bacteroides fragilis Ta Roseburia inu-
linivorans 6ynu suiMn (p<0,05). BctaHoBneHo B1COKy Yactoty CHBP y
nauienTie i3 TX 3 rinotnpeosom i CIMK-3 (61,1%). ocnigHa rpyna Takox
XapaKTepK3yBanaca BULLVM abCOMOTHUM MOKa3HUKOM 3pOCTaHHA BMICTY
BOAHIO B MOBITPI NPV MPOBEAEHHI ANXaNbHOTO TeCTY 3 HaBaHTaKEeHHAM
FTIIOKO30t0 MOPIBHAHO 3 KOHTPOMBHOO rpynot. BUCHOBKM. Y nauieHTis
i3 CIMK-3 i cynyTHiM TX 3 rinOTMPEO30M BUABNEHO 3HAUYLLi 3MiHM CKnagy
KULIKOBOI MIKPOBIOTW, TaKi AIK HIKUe CriBBigHOLWeHHs Firmicutes/Bacte-
roidetes i B1LLe cniBsinHowWeHHs rpynv Bacteroides fragilis/Faecalibacte-
rium prausnitzii, Bncoky yactoty CHBP i iHTeHCBHILE 3pOCTaHHA BMICTY
BOAHIO B MOBITPI NPY NPOBEAEHHI AVXaNbHOIO TeCTy.

KniouoBi cnoBa: c1HAPOM MoapasHeHO! KWLLKKM, 3aKpen, TMpeoingnt
XalMmoTO, TNOTMPEO3, KULKOBUIA MIKPOBIOM, CMHAPOM HaAMIPHOrO
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B.€. Jlyunubkun,

3acTocyBaHHA L-apriHiHy

lA. 3y6kKoBa,

B HOMHHBHCHOMy n||{yBa|-||-|| €.A. Wenkosoi,

B.M. Pn6anbueHko,

epeHTM"bHOI ﬂI/ICdJyHHu." I.I. CknagaHHa

B YOJOBIKIB, AKI NEPeHech
COVID-19

LY «IHcTUTYT enpokprHonorii Ta 0OMiHy peyosuH im. B.M. KomicapeHka HAMH Ykpainu»

Pestome. OpHnm i3 HeraTVBHIX HacCniaKiB NaHaemii kopoHagipycHoi xsopobu (COVID-19) cTano noriplieHHs epekTunbHoI
OYHKLIT B U0n0BIKiB. CeKCyanbHO akTWBHI moan, KoTpi nepeHecan COVID-19 Big3Hauany 3HUKEHHA YacToTV CTaTeBUX CTOCYH-
KiB Ta CEKCyasbHOrO 3aJ0BOMNEHHA B Pi3Hi TEPMIHW NiCAA NePeHeCeHOro 0CHOBHOMO 3aXBOPIOBAHHA. Hapasi, epekTuibHa anc-
OyHkuia (EL) B uonoBikis, kotpi nepexsopinv Ha COVID-19 po3rnagaeTbea, Ak OfHE 3 YaCTUX YCKNaAHEHD Ta BBAKAETbCA Map-
Kepom eHaoTeNianbHoT ANCOYHKUIT Ta IPOrHOCTUYHM GaKTOPOM PO3BUTKY CepLIEBO-CYAUHHMX 3axBoptoBaHb. E[l Ta COVID-19
MaloTb NOAIOHI GaKTOPK NATOAONYHOTO BMAIMBY Ha OPraHi3M, 30KpemMa Ha NOpYLUEHHA LiNiCHOCTI CyanH, ANCOANAHC LUNTOKIHIB,
CepLeBo-CyAMHHI 3aXBOPIOBAHHS, LiyKPOBWiA fiiabeT. OXMpiHHA Ta NcuxonoriyHmil ctaH. MeTa po6oTu — gocniauTy Bnams 3a-
CTOCYBaHHA L-apriHiHy B 40noBikiB, xgopux Ha E[l, Aki nepeHecny COVID-19. Y gocnifkeHHi B3anu yuacTb 21 YONoBiK, cepen-
Hi1 Bik 42,7£6,4 poky, koTpi nepeHecn COVID-19 Ta 3BepHyNMCA 3i CKaprami Ha NOPYLEHHA epeKTUAbHOT QYHKLIT. MauieHTw
bynu po3nogineHi Ha 2 rpynu: rpyna 1 — 9 YonoBikiB, AKMM 3aMpOMNOHOBAHO CxeMy NikyBaHHA L-apriHiH 3,0 T 2 pa3u Ha 4oby Ta
cinaeHadin 25 mr 1 pa3 Ha o6y npoTarom 3 mic; rpyna 2 — 12 4onoBikis, Aki oTpumyBanu 25 mr cinaeHadiny 1 pas Ha goby npo-
TArOM 3 Mic. PesynbraTu. [lopyLueHHs epekTiabHOT GyHKUIT B Yonosikis, aki nepexsopinu COVID-19, 3acBigunu noripieHHs
epeKTUABbHOI GYHKLT, 3H/KEHHA CTaTeBOrO BakaHH#, a TaKOX NOripLIeHHS OPracTAYHIX BiAUYTTIB Nifj YaC CTAaTeBUX KOHTAKTIB.
3actocyBaHHA L-apriHiny 6,0 1 Ha 106y Ta 25 mr cingeHadiny WOAEHHO NPOTAroM 3 MiC. 3aCBIAUNIO BIPOTiAHE NOKPaLLeHH:
MNOKa3HWKIB MiXXHapOAHOTO iHAeKCY epekTunbHOT dyHKLUT (MIED). BUCHOBOK. BYKOpPYCTaHHA apriHiHy Moxe po3raadaTica, Ak
LiEBNA METOf BMAMBY Ha NaTodi3ioNoriuHi KOMMOHEHTI, 3A3THIIA NOKPALWTYA FeMOAMHAMIKY CYAMH CTAaTeBOrO YneHa Ta MaTu
NO3UTWBHNIA pe3ynbTaT Ha edeKTUBHICTb NikyBaHHA E[] 3aranom.

KniouoBi cnoBa: yonosiku, COVID-19, epekTiabHa QYHKLIA, L-apriHiH.

© B.€. Jlyquyskud, €.8. Jlysuyekud, [LA. 3ybkosa, €.A. lllenkosod, B.M. Pubansyetko, I.I. CknadarHa
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[Manpemiss COVID-19 npussena g0 nopynieHHs
CTATEBOTO JKUTTS Ta cekcyanbHol dyHkitii [1]. Cek-
CyaJTbHO aKTUBHI JIIO/IA BiT9yJI 3HUKEHHST YacTO-
THU CEKCYATBHOTO JKUTTS Ta CEKCYAJbHOTO 3a/10BO-
senns micas nepenecenoro COVID-19 [2]. Cepen
yekmagaaerb COVID-19 nmosigomsisiocs mpo pos-
BuToK E/I, 9Kk cyporatHoro Mapkepa, eH1oTesianb-
HOI incyHKITIT Ta 30KpeMa ceprieBO-Cy/IMHHNX 3a-
XBOPIOBaHb [1].

3B’a30k Mixx E/l ta COVID-19 Bignosimae ma-
To(iziosoriuHNM MeXaHi3MaM, 10 MoB’13yioTh E/],
eanotemanpay auchyskimiio Ta COVID-19 [1].
BaxmBo Takok OIIHWUTH TpeBaJTIOBaHHS OpTa-
HiuHOi abo ncuxorenHoi Gopm EJl B 4osoBikiB i3
SARS-CoV-2 acomifioBanoio iHdexiiero [3, 4].

E/l ta COVID-19 maiors mozi6Hi (akropu 1a-
TOJIOTIYHOTO BIUIMBY Ha OpraHi3M, 30Kpema Ha T0-
PYIIEHHS ITICHOCTI cyAnH, aucOaiaHc IUTOKIHIB,
CepIIEBO-CY/IMHHI 3aXBOPIOBAHHS, I[YKPOBHIT iabeT.
Osxupinnst Ta neuxosoriunnii cran. [5]. COVID-19
i E/I TicHO 1oB’d3aHi HaBITh MICS KOPUTYBAaHHS Ha
BijtoMi (hakTOpU PUBHUKY Ta jieMorpadiuHi MOKa3HuU-
ku. [lopyienns 1isicHOCTI CyIMH, CKOMIIPOMETOBA-
HUH €HI0TEeJTI 1 3pOCTaHHS IUTOKIHIB € CITLIHHUMI
o3Hakamu sk EJI, Tax i indexiii COVID-19 [6], mo
MOJKe TI/IKPEeCJIOBAaTH MPOTPeCyBaHHI MEXaHi3MiB
YCKJIaJ[HEHb TIpU 000X 3aXBopioBaHHsX. [Ipuirycka-
10Tb, 1110 Y0JI0BiKH, sIKi TIepenecin COVID-19 maioTh
MIBUTIEHUY pU3WK po3BUTKY E/I, ocKisibKY oHuM
i3 maToreHeTHUHUX CyOCTPaTiB 000X 3aXBOPIOBAHD €
MOPYIIEHHS CTaHy eHoTesio. OTpuMaHi pe3yJibra-
TH, TATBEP/IKYIOTh, 110 HJIOTeJIiN € MIIIIeHHTO I
SARS-CoV-2 [7], a enporenianbHa quchyHKIS €
OCHOBHOIO JleTepMmiHanTo0 cumntomiB COVID-19
[8]. Onun i3 HAlBaKIUBINTNX JIOKA3iB ITHOTO € BCTA-
HOBJIeHHs HasgBHOCTI BipycHoi PHK B enpoTesiasns-
HUX KJITUHAX CY/IMH CTATEBOTO YJIeHA B MAITIEHTIB i3
COVID-19 (+) [9]. Wi nani po3risgaoTbes K OINH
13 HAMBAKJTUBIIITNX MEXaHI3MIB PO3BUTKY /IUC(YHK-
il egporenianbaux kaiTuH 1 E/l, ockiyibku cucrema
CTaTeBOTO YJieHa BKPUTA OGAaraTUMU €HIOTENEM Ta
PO3TATy;KeHIMA KPOBOHOCHUMHY CYZIMHAMU Pi3HOTO
KaJriopy, Tak caMo SIK i JIereHi, cepiie Ta HUPKH.

[TepexonmBi 70Ka3M, HAKOTMYEHI 3a OCTaHHI
NECATUIITTS, TATBEP/KYIOTh YSIBJIEHHS TIPO TE,
10 epeKTUJIbHA (DYHKITIST € CYyPOTaTHUM MapKePOM
CUCTEMHOTO 3/I0POB’sl B3araji ¥ cTaHy CyAMH 30-
kpema [10], ockimbku uncaeHHi (HaKTOPU PUSUKY
[IOB’s13aHl 3 CeplLeBO-CYyIUHHUMM 3aXBOPIOBAHHS-
MU. Y JliTepaTypi 4acTo 3yCTPiuaeThcs TBEPKEH-
Hd, 1O eHjoTedianbHa MUCHYHKITS TOPIBHIOE
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E/Zl, i naBnaku [11], ToMy mio misicHicTb CyauH
HeoOXifHa /11 3a0e31edeHHsT HOPMAJIbHOI €peK-
TWJIBHOI (DYHKITI, a X TIOIIKO/KEHHS OB’ sI3aHe 3
COVID-19, iiMmoBipHO, BIIJIMHE HA CYJUHHE PYCJIO
CTATEBOTO YJIeHA, MO i TPU3BOIUTD /10 TOPYIICHHS
epeKTHIbHOI pyHKii [12].

L-aprinin € HamiBHe3aMiHHOIO aMiHOKHCJIOTOIO,
sika Oepe ydacTh y 6aratbox GiOJOTIYHUX TPOIECaX.
Bin € cybeTpaToM ist pisHUX epMEeHTaTHBHUX Pe-
aKIIiit i MeTaboJIi3y€EThCs B OPraHi3Mi 3a J0IOMOI0I0
KIJIBKOX BIZIOMUX IIJISXiB: apriHasa MeraboJiisye
L-aprinin 1o L-opHituny, L-apriningexapboxcniasa
neperBopioe L-aprinin 710 armatuny. CMHTa3a OKCH-
ny azory (NOS) BuxopucroBye L-apriHin s
yrBopertst NO Ta murpysiny [13-15]. L-aprinin €
cybeTpaTtoM, SIKM BUKOPUCTOBYETHCS IS BUPOO-
nutrBa NOS 3aBgKu CBOiH 31aTHOCTI CIIPUYUHSITH
yrBopeHH: NO, AKnii € OCHOBHUM (DaKTOPOM peJiak-
cartii eHJIOTeJi0, OCKIJIBKU 3aTHWI 30iIbIIyBaTn
Ba30/IMJIATAINIIO Ta 3HUKYBATH apTEPiayibHUH THUCK
[16]. L-aprinin Mae 3HAYHUIN TOTEHIAT JJIST TOTO,
1106 craTi eeKTUBHUM 3acO000M y JIKYBaHHI cep-
1IeBO-CY/IMHHNX 3aXBOPIOBaHb. ByJ1o mokaszano, 1o B
TAITIEATIB i3 HATBHOIO eH/I0TeTiaTbHOTO IUC(YHKITI-
€10 Jloj1aBadHs L-aprininy (6-8 r Ha IeHb) TToKpaliye
(yHKITI0 €HOTEIIO0 Ta 3HUKYE apTepiaibHUI TUCK
[16]. NO BBaska€TbCd CUTHATILHOIO MOJIEKYJIOIO, STKA
6epe y4acThb y HU3III [IPOLIECIB, BKIIOYAIOUH 3allajIbHi
peaxirii. Bin TakoxX Ma€ BayKJIUBe 3HAUEHHS /I OTIO0-
cepeIKyBaHHs Basoamarailii ta OPOHXOAMIATALII
[15].

[TaTodizionoriuni MexaHizmMu, IO JEXaTb B
OCHOBI BHIIIOT YaCTOTH CEPIEBO-CYAMHHUX YCKJIA/I-
HeHb, BUSABJIEHUX Y TIAIIEHTIB, SIKi ePEHECU TSK-
Ky SARS-CoV-2 napasi akTUBHO JOCTiKYIOTHCS.
BBaxaroTp, icHye maTodiziosoriaanil 3B’ 430K MixK
indexmiero SARS-CoV-2 i cepueBo-cyaiMHHUMEI
MO/IIIMU, 1110 MO’K€ IPU3BECTU 10 PO3BUTKY I10-
giopranHoi jucdyHkili. JocaigHukn BKa3ylOTh
Ha 3B’s130k Mixk iHbekIielo SARS-CoV-2 i ninsu-
HmeHnM pu3ukoM Tpomboembouii [18]. NO posriis-
JIAEThCS B POJI CUTHAJIBHOI MOJIEKYJH, sika Gepe
y4acTh Y PO3BUTKY CUCTEMHUX 3aTaIbHUX PeaKIIiii,
a TaKOXK JIi€ IK aHTUTPOMOOTUYHUIA 1 IIUTOIPOTEK-
TOPHUN (haKTOp, KU MTEPENTKOKAE a/ire3ii TpoM-
6onuTiB Ta ekcpecii MosiekyJT aaresii [19].

Jlosroctpokosi yckmamnenus COVID-19 oxo-
IUTIOIOTH 0araTo CUCTEM Ta OPTaHiB Ta BiI3HAYAIOTD-
€4 BEJIUKOIO KIJIBKICTIO KJIIHIYHUX MPosBiB. OHi-
€10 3 OCHOBHUX TpuuuH yckiaaaerb COVID-19
BBa)KAIOTh IIUPOKY €KCIIPecilo perenTopa aHrio-
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TEH3WH-TePEeTBOPIOIOYOTO (hakTopa 2, M0 CIPUSE
iHBa3il Bipycy B kiiTuHU-MitneHi [20] 1 moxke nipu-
3BOJIUTH JI0 TIOTipiiieHHsT (DYHKITIi PiBHUX OPTaHiB Ta
CHCTEeM OpraHidmy. 3arajioM, YCKJIaJHEHHs, CIpH-
yuneHi COVID-19 uepes uncsenHi naroreHeTnuHi
MeXaHi3MU TPU3BOJATH /10 TOPYIIEHHS ePeKTUITh-
HOI (DYHKIIi1 B 4OJIOBIKiB, SKa Hapa3i PO3IJISIAEThCS
STk GioMapKep TSKKOCTI OCHOBHOTO 3aXBOPIOBAHHSI
Ta f0r0 yCKJIaHEeHb, a HaJasli MoKe Oy TH BUKOPHC-
TaHa gK iHIUKaTOp MPOrpecyBaHHs yCKIaHEeHb Ta/
ab0 MapKep YCIIITHOCTI JIKYBaJIbHUX 3aX0iB [2].
[Tomepenni mocaimxerns poai NO mpogeMOHCTPY-
BaJIM MOTO 3/IaTHICTh NPUTHIUYBAaTH IE€BHI eTamu
nukay pemnvtikanii SARS-CoV 3anexno Bif KoH-
LIeHTpallii, Xoya TOYHWI OCHOBHUI MeXaHi3M J0ci
He 3’sacoBanuii [ 20].

TakuM 4yMHOM, HAKOIIMYEHWU JOCBIiJ CBIAYUTH
PO BaroMme 3HaueHHs1 L-apriHiHy B HAaIlieHTIB i3
COVID-19, a itoro mo3uTUBHUI BIIJINB Ha CTaH €H-
JIOTEJII0 MOYKe MaTH CHPUATIUBUN eeKT y KOMII-
JlekcHOMY JiikyBaHH1 E/ B 40JI0BIKiIB.

Merta po6oTH — OIiHUTH eEeKTUBHICTh 3aCTO-
cyBanHsi L—aprininy B yosiosikis 3 E/I, siki nepene-
cmu COVID-19.

Marepiax i MeToau

Po6Gora BuKOHaHa Ha 0asi BiAIlIy pPenpoayK-
TUBHOI eHpokpuHosorii 1Y <«IHcTuTyT enmokpu-
Hosorii Ta 0bminy peuosun im. B.I1. Kowmicaperka
HAMH VYxpainns.

Y nocaifzkenHi B3su yuyactb 21 4oJI0BIK, cepe/i-
Hill Bik 42,7£6,4 poky, sxi nepenecaun COVID-19
Ta 3BEPHYJIMCA 31 CKapraMu Ha TOPYIIEHHS epeK-
TuabHO1 (pyHKIii (cepemus TpuBamicte EJ[ —
2,7+1,2 poky). Ilamientn Gysm posmosiieHi Ha
2 rpymu: tpyna 1 — 9 4oJ0BiKiB, KUM 3aIpoIio-
HOBaHO cxemy JikyBaHHsa L-aprinin 3,0 T 2 pasu
Ha /100y Ta cisgenadin 25 mr 1 pas Ha 100y; rpyia
2 — 12 40/10BiKiB, KOTPi OTPUMYBAJIH 25 MT cisijiena-
Gbiny 1 pas za 106y IPOTATOM 3 MiC.

[l BU3HAUeHHS CTaHy epeKTUIbHOI (PYHKITIi y
XBOPUX Ha I[YKPOBUH jiabeT 2-TO THITYy YOJIOBIKiB
IIPOBE/ICHO  aHKeTYBaHHS 3  BUKOPHUCTAHHSIM
MIE®, satBepikenoro BcecBiTHbOO opranisaiti-
€10 OXOPOHU 3/I0POB’S JIJIST OIIHKK YOJIOBIUOi CeK-
cyanbHO1 (QyHKINT (MO0 PEKOMEHIOBAHO SK Tep-
BUHHY KiHIIEBY TOUKY /IS KJIIHIYHUX JOCTiKEHD
E/l i nna miarHoctranol o1inky TsKKocTi EJT), 3a
JIOTIOMOTOIO SIKOTO BU3HAuYaJIu JIOMeH <«EpeKTuib-

Ha dyukiisy» (1-5-te ta 15-Te 3anuranns). MIED
MicTuTh 15 3amuTanb, BiAMOBIAI HA SIKi € 3pO3yMi-
JIUMU JIJIST TIAPOKOTO 3arajly 4OJIOBIKIB He3asex-
HO Bijl IpaMOTHOCTI, ceKcyasibHOi 00i3HAHOCTI Ta
KyJIsTypu. BiZimoBiib HAa KOKHE 3alMTaHHS OITiHIO-
eThes B Oasax 3a rpagienToM Big 0 Gaiis 10 5 Gais
(ruranns 1-10) Ta Big 1 6ama g0 5 6aniB (uraH-
Hst 11-15). OnuTyBantst TPOBOIUIN HATIEPEIOIHI
Ta yepe3 12 TUXKHIB Tics 3aKiHUEHHS JIIKYBaHHSI.
Ankerysatnst MIED npoBoanin misixom ocobuc-
TOTO iHTEpB'I0 KJiHinMcTamu. [HTeprperaris ma-
HUX TIPOBO/INJIACS 32 HACTYITHOIO CXEMOTO: OIliHKa
<26 6auis Bkasye Ha EJI; nerka EJl BusHauaerbcst
OLIIHKOIO B Meskax 22-25 Gani, nomipHa EJ/l B me-
xkax 17-21 6amis, cepennst EJl — y meskax 11-16 6a-
aiB, Tskka EJ] — <10 6auis.

OO6cTesxkeHrM TAIi€EHTaM TPOBOAWIN YJIbTPA-
3BYKOBE JIOTIJIEPiBCbKe CKaHyBaHHS CY/IUH CTAaTEBO-
o 4jieHa 3 MeTol 00’ €KTUBI3AIll Ta I ITBEPIKEeH-
HsI/BUKJIOUEHHS CY/IWHHUX YWHHWKIB PO3BUTKY
E/l. YnprpasBykoBe ckaHyBaHHS CY/IUH CTATEBOTO
YJieHa TIPOBO/IMJINA B CTaHI CIIOKOTO Ta Ha (oHi dap-
MaKOJIOTIUHOI iHYKIIii epeKIlii. 3 MeTOI0 OCTaHHbOI
BBOIMJIM po3unH npoctarianauny (PGE1) B nosi
10 MKT iHTpaKaBepHO3HO B JIaT€PAIbHY TTOBEPXHIO
JVCTATPHOI YaCTUHU CTATEBOTO YJIeHA B aCENTHY-
HUX yMoBaX. OiHIOBAIN MOKa3HUK TTIKOBOI CUCTO-
miunoi mBuakocti (TICIIT) GiarepaibHo B IpaBiit
i TiBill KaBEPHO3HUX apTEPiAX, /IS ITbOTO BUKOPHUC-
ToByBasu Hik4ye 3HadeHHd [ICI 3a mactynmHnMun
kputepismu: [TCII <35 cMm/c Bka3ye Ha 3aXBOPIO-
BaHHS apTepili i, OTXKe, HA HAsIBHICTh BACKYyJIOTEH-
Hoil E/I; snerka-nomipHa Backysorenna EJl Busna-
gamacst sk [ICIHI Bix 25 em/c 1o 35 cM/c, Tofi K
Bakka BackysjorenHa E/[ Busnawamacs sax [1CIHI
<25 cM/c. 3roay Ha IPOBENEHHS IIbOTO IOCIi/IKEeH-
HS HaJlaau 4 4osoBiky 3 rpynu 1 Ta 2 4oJIOBiKH 3
rpyIu 2.

Y Bcix 06CTEKEHNX MAIiEHTIB BU3HAYAIN KOH-
IeHTpaitito 3araiabHoro Tectoctepony (3T) B kpoBi
iMmyHO(epMeHTHUM MeTo/IoM. KoHIleHTpaIiio HIK-
ye Bij1 8,0 HMOJIb/JT PO3IIHIOBAJIN K ITi/ITBEP/KEH-
H cuHApoMY AedinmuTy Tectoctepony. Ilicis Bu-
KJIIOUYEHHST TTPOTUTIOKA3aHb TAKUM TaIli€HTaM TTpH-
3HAYWJIM BHYTPIIIHBOM 430B0 1H'€KIli MACJSTHOTO
posunny cymitri 4 edipiB Tecroctepony 1,0 mur.

Kontposbhy rpymy cTanoBuIn 25 HalienTiB Bi-
KoM Bizx 21 10 53 pokiB, 6e3 ceKCyanbHUX PO3JIaIiB
Ta 03HaK /eiIUTy TeCTOCTEPOHY 3a TAaHUMU aHAM-
HECTUYHOTO, aHPOJIOTIYHOTO Ta J1abopaTOPHOTO
00CTEKEHHSI.
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Cratuctiyny 06poOKy JaHUX TPOBOAMIIN 3a JI0-
HIOMOTOI0 1akeTa porpam Microsoft Excel i3 BusHa-
YeHHSIM TIapaMeTPUYHNX 1 HellapaMeTPUYHUX KpUTe-
piiB. Iludposi pesynbrat OTpUMaHUX JAHUX TIPEJ-
CTaBJICHI Y BUIJISI/IL Cepe/lHiX 3HAUEHb Ta CTaHIapPTHOL
noxuOku (M=m). Xapakrep pO3IOiy OTPUMaHUX
nanux BusHavdam 3a W-kputepiem Illamipo-Binka.
BiporigHicTs BiIMIHHOCTI MiXX JIBOMa IpyIaMu OIfi-
HIOBAJIM 3 BUKOPUCTAHHAM t-KpuTepito CThlosieHTa.
Piznwutrio BBaskasu BiporizHoio mpu p<0,05.

HocmikeHHd  TPOBOJIUINCA BIiJIIOBIAHO [0
eTUYHUX CTAH/JIAPTiB MiCIIeBOi KOMiCii 3 TUTaHb 10
eTHIIi, BIAOBIaIbHOTO 3a MOAIOHI eKCIIepUMEHTH,
sSKuil ctBopenmii Ha 6asi JIY «IHcTUTyT eHmoKpH-
HoJtorii Ta 06miHy pedoBun iM. B.I1. Komicapenka
HAMH VYxkpainny, ocHOBHUX T0JI0KeHb «KoH-
BEHIIil PO 3aXUCT TPaB 1 TIAHOCTI JIOAUHU OO
3actocyBaHHs Oiojorii Ta memuumbu: Konpemirii
PO TIpaBa JIIIUHY Ta OiOMeTUIIHY >, TPUITHITOT
Pamoio €sponu 04.04.1997 p., HaymeKHOI KIiHIU-
Hoi npaktuku (Good Clinical Practice, GCP) Bix
1996 p., Tembcircpkoi nekstapaitii BeecBiTHBOI Me-
MUYHOI acoriarlii «ETuuni mpuHIUNmmM MeaundHux
JIOCJIKEHb 32 YYacTIO JIOAUHKU B SIKOCTI 00’€KTa
TOCTiUKeHHs >, TpUiTHATOI B 4epBHI 1964 poky Ta
nepersisiayToi 3 1975 o 2008 pp., i Hakazy Mimic-
TepcTBa OXOPOHU 3/10poB’st Ykpainu «IIpo 3arsep-
mekenHst [TopsiIKy TIpoBeieH s KJIHIYHUX BUITPOOY -
BaHb JIKaPChKKX 3aCO0IB Ta eKCIEPTU3K MaTepiasiB
KJIHIYHUX BUTIPOOYyBaHb i TUMOBOrO MOJIOKEHHS
PO KoMmicito 3 muTanb eTuks Ne66 iz 13.02.2006 p.
3i amiramu 3a 2006-2008 pokmn.

Pesyabrati Ta 00roBOpPEHHsI

Y narmientiB rpynu 1, siki oTpumMyBaau KOMOi-
HOBaHy Tepariio y BUTJISA/ PO3UNHY aMiHOKUCIOTH
L-aprinin 3,0 T 2 pasu Ha 100y Ta cijgenadin 25 Mr
1 pa3 Ha 106y 4yepes JeHb, OYJI0 BUSBIEHO BipOTiji-
He 3HIDKEHHST YaCTUHM IHTerpaTUBHUX TTOKAa3HUKIB
epekTuwibHOi (yuKIii 3a mkanow MIED. Cepen-
Hill TIOKa3HUK <«epeKTuJbHAa (QYHKIlisI» Tepej To-
yaTKoM JikyBauHs cranoBus 17,40%0,45 6ama po-
1 26,73%£0,79 6ana B rpymi kouTposio (p<0,05),
Cepe/lHifl TMOKAa3HUK <33a/I0BOJIEHHS CTAaTEBUM aK-
Tom» cranosus 10,37+0,44 6ana vs 14,81+0,1 6ana
B KOHTpOJIbHIN rpymi (p<0,05); Takox BiporigHO
OyB IIOHMZKEHWIT cepeaHiil Gajl OLIHKKM 3arajbHUM
3a[0BOJICHHAM cTaTeBUM KUTTIM (6,86£0,26 Oana
vs 8,96+0,41 Gamna, p<0,05). Cepenti MOKa3HUKU
OpPracTUYHUX BiA4yTTIB Ta Jibif0 He BiApi3HsIU-
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C4 BiJl aHAJIOTIYHUX MMOKA3HUKIB TPYNHU KOHTPOJIO
(ta6u. 1). AHasis iHAWBIya IbHUX TOKA3HUKIB 3a-
CBi/IYMB, 1110 3 4 YOJOBIKiB, BKJIOUYEHUX y Tpymy 1,
y 3 namientiB 3a ganumu mkanau MIED 6yiio mxia-
rHoctoBano EJ] sierkoro cryrmiens, y 5 — cepeaHboi
TSKKOCTI.

Tabnuua 1. IHTerpaTuBHi NOKa3HMKM MiXXHAPOAHOTO IHAEKCY ePeKTUbHOT
YHKUIT nepes noyaTKoMm NikyBaHHA B 4onoBikis, Aki nepeHecnyt COVID-19 —
rpyna 1 (cinaeHadin y KombiHauii 3 L-apriniHom) (M+m, 6anu)

Table 1. Integrative indicators of the international index of erectile
function before the start of treatment in men who suffered from COVID-19 -
group 1 (sildenafil in combination with L-arginine) (M+m, points)

Moka3sHuK KoHtponb  [lonouatky Yepes 3 mic.
Indicator Control Tepanii niciA noyaTky
(n=25) Before Tepanii
treatment 3 months after
(n=9) the start of
therapy (n=9)

EpekTunbHa dyHKLUA 26,73+0,79  17,40+0,45% 22,36£1,21%*

Erectile function

3apoBoneHHsa ctateBum  14,81+0,10  10,37+0,44* 13,46+0,41**

AKTOM

Satisfaction with sexual

intercourse

Opra3m 9,24+0,21 7,11£0,51 8,87+0,22%%

Orgasm

Nlibigo 9,61+0,32 7,11+0,51 7,18+0,34

Libido

3aranbHa 3a4oBoneHictb  8,96+0,41 6,86+0,26*  7,18+0,34*

CTATEBUM KUTTAM
Total satisfaction with
sexual life

[pumimea. * - p<0,05 nopieHaHo 3 koHmponem, ** - p<0,05 NOPIBHAHO MiX
NOKA3HUKamu 00 NOYamky JliKy8aHHs ma yepe3 3 micayi.

Note. *- p<0.05 in comparison with the control, ** - p<0.05 in the
comparison between the indicators before the start of treatment and 3
months after.

Cepenniii piBenb 3T y uyosoOBiKiB mepinoi
Ipynu JI0 TOYaTKy JIiKyBaHHS cTtaHoBuB 14,60+
+1,67 umoub/n. Crijt 3a3HAYUTH, 1110 B 4 TAITIEHTIB
6yJio BusiBjieHO 3HMKeHHs piBHs 3T B cupoBariii
KpoBi MeHIme Hik 8 HMouib /1. [um martientam 6yio
3aITPOIIOHOBAHO MTPOBEIEHHS 3aMiCHOI Tepariii mpe-
rapaTamy TeCTOCTEPOHY.

3rojly Ha IPOBEJIEHHS YJIBTPa3BYKOBOIO /IOCJIi-
okeHHs 3 9 narfienTis rpynu 1 Hazamu 4 4oJI0BiKH.
[IpoBeieHHST 1[LOTO OOCTEKEHHS BUSIBUJIO HasiB-
HicTh BackysoreraHoi opmu EJl B 3 gosoBikiB. ¥
2 martieHTiB miarHocTOBaHO TOMipHY (dopmy E/I:
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nokazauk [ICHI cranoBus 27 cm/c ta 31 cm/c, B
OJITHOTO XBOPOT'O — IOPYIIEHHSI KPOBOILIMHY B CY-
JIMHAX CTaTeBOIO YJieHa 32 ApTEePiIOBEHO3HUM TUIIOM
(ITCC 25 cm/c mopsiz i3 MiABUIIEHUM TTOKa3HUKOM
KiHIIeBO-/liacTOIYHOI BUAKOCTI — 6,2 cm/c). Ille
B OJIHOTO TAIliEHTa 3i CKapraMW Ha TOPYIIEeHHS
ePeKTUJIbHOI (DYHKIIII TeMOAMHAMIYHUX TTOPYIIEHb
CY/IMH CTaTeBOTO YJieHa BUSIBJIEHO He OYJIO: MOKa3-
nuk IICC cranoBus 55,7 cMm/c.

[TpoBeeHtst KOMOIHOBAHOI Teparlii 3 BUKOPHUC-
TaHHAM amiHokucjaoTu L-aprinin 3,0 r 2 pasu Ha
100y Ta cingenadiny 25 mr 1 pas Ha 100y MpoTs-
roM 3 Mic. MPU3BEJIO JI0 BipOTiIHOTO TIOKpAIeHHs
B mnaiieHTiB rpynu 1 (IOPIBHSHO 3 MTOYATKOBUMU
JIAHVUMU ) CEPEJIHIX TTOKA3HUKIB ePEeKTUIIbHOI (DYHK-
wii 10 22,36+1,21 6asna, 3a/0BOJIEHOCTI CTATEBUM
akToM — 110 13,46%0,41 Gaya, Ta OpracTUYHUX Bij-
uyTTiB — 10 8,87%0,22 Gasa. [lani pesysbraT Kope-
JIOIOTH 13 TIO3UTUBHUMH e(heKTaMU 3aCTOCYBAaHHS
KoMOiHarii L-aprininy Tta ixri6iTopiB docdomiec-
tepasu 5-ro tuiy [21]. Tak, 6yJo mokasaHo edex-
TUBHICTD IMICJS 3aCTOCYBaHHA JIKYBaHHS BacKYJIO-
reranx hopm E/ y 4os10BiKiB Ha TJIi BUKOPUCTAHHS
komOinHamii 2500 mr L-aprininy i 5 mr tagamadiy.
Hapasi, y moasiitHOMY-CJIinomy, PaHI0Mi30BAHOMY
1a11e00-KOHTPOIbOBAHOMY JIOCJTi/IKEHHI 3aCBiTun-
JIN TIO3UTUBHI Pe3yJIbTaTi BUKOPUCTAHHS BUCOKNX
103 aminokucyaotu L-aprinin (6,0 T 1mo/eHHo) K
monoteparii E/[ cynmunoro renesy B yosioBikis [20].

¥ 3 martieHTiB i3 [iarTHOCTOBAHMMU BaCKYJIOTECH-
uumu ipuanaamu EJ[ 6y7o Bukonano ¥Y3/1 cyaun
CTATEBOrO 4JjieHa B AuHaMiIi. Y 2 mali€nTis i3 moie-
peaHbo BCTaHOBJIEHOIO TToMipHOIO hopmoio E/I mo-
kazHuK [[CII yepes 3 wmic. Teparii 3pic i3 27 cm/c
no 41 cem/cta3 31 em/c 1o 58 em/c (Bigmosiamo). ¥
MaIi€eHTa 3 MOPYIIEHHIM KPOBOILUIMHY 32 apTepio-
BeHo3HuM TuoM tokasuuk [ICIII 25 em/c 36i1b-
muBcs 10 38 ¢M/c, ofHaK MTOKa3HUK KiHI[EBO-/lia-
CTOJTIYHOI MIBUAKOCTI — 3aJMNIABCA Ti/[BUIEHUM
2,8 cm/c.

OO6cTexeHHs MAIIEHTIB TPYU 2, SKi OTPUMY-
BaJii MOHOTepariio cismenadizom 25 mr 1 pas Ha
100y TIepejl TI0YaTKOM Teparlil TesK BUSBUIO Bipo-
Ti/THE 3HMKEHHST HU3KW iHTETPATUBHUX MTOKA3HUKIB
epekTuabHOI (yHKIii 3a 1mkamoio MIED, takux
SK epeKTuibHA (QYHKIIis, J1i0if0 Ta 3a]0BOJIECHHS
craTeBUM KUTTSAM. Cepe/Hi MOKa3HUKN OpPracTuy-
HUX BiIYYTTiB Ta 33/I0BOJICHHSI CTATEBUM aKTOM He
Bi/IPI3HAINCS BiJl aHAJIOTIYHUX TTOKA3HUKIB TPYITH
KoHTpOJIO (Tadua. 2). Ciix 3a3HaYNTH, 1[0 B IIE€pe-
BaskHOI Gibinocti (10 3 12 o6cTeskeHnx) narieHTin

pe3yJbTaT ONMUTYBAHHS BUSBUJIN JIETKY (opmy
EN, a mumie y 2 — EJI cepestaboro cryrieHs.

TabnuuA 2. IHTerpaTyBHI NOKA3HMKM MiXXHAPOAHOTO IHAEKCY ePeKTUABbHOT
QYHKUT nepea NoyaTkom NikyBaHHA B 40NOBIKiB, Aki nepeHecnn COVID-19 —
rpyna 2 (cingeHadin) (M+m, 6anu)

Table 2. Integrative indicators of the international index of erectile function
before the start of treatment in men who suffered from COVID-19 — group 2
(sildenafil) (M+m, points)

MokasHuk Kontponb [lonouyatky  Yepes 3 mic.
Indicator Control Tepanii niciA noyaTky
(n=25) Before Tepanii
treatment 3 months after
(n=12) the start of
therapy (n=12)

EpektunbHa dyHkuiAa  26,73+£0,79  19,16+0,66%  21,4440,13**

Erectile function

33/0BOMEHHA 14,81+0,10 12,44+0,84 13,36+0,18

CTaTeBVIM aKTOM

Satisfaction with

sexual intercourse

Oprasm 9,24+0,21 8,22+0,16 8,12+0,17

Orgasm

Jlibino 961+032 7,61+0,19 8,06+0,14**

Libido

3aranbHa 8,96+041  7,65+0,19% 8,06+0,14**

33[]0BOSEHICTb
CTaTeBUM KUTTAM
Total satisfaction with
sexual life

[pumimka. * - p<0,05 nopieHAHO 3 KOHMposiem, ** - p<0,05 NOPIBHAHO MixX
NOKA3HUKamMu 00 NOYamky Niky8aHHs ma yepes 3 MicAui.

Note. *-p <0.05in comparison with the control, **- p <0.05 in the comparison
between the indicators before the start of treatment and 3 months after.

Cepeaniii piBenb 3T y yososikis rpynu 1 10 no-
YyaTKy JiKyBaHHS cTaHOBUB 16,85+2,15 HMOJIb/ 1.
Jlume B 3 maiieHTiB OyJI0 AiarHOCTOBAHO aHpore-
HO/teDIIUT 1 3aITPOTIOHOBAHO 3aMiCHY TEPAIIiio Tec-
TOCTEPOHOM.

3rojly Ha TIPOBE/IEHHS YJIBTPA3BYKOBOTO JIOCIIi-
JUKEHHS Cy/IMH CTAaTeBOTO 4WJeHA HaJlayid 2 TAlli€EHTH
rpynu 2. Y oxHoro mnamienTa 3a ganumu Y3/ Gyiio
niarHocToBaHo aptepiorenny dopmy E/l (mmokazamk
[TCIII cTanoBuB 33 cM/c), y IHIIOTO — MOEAHAHE T10-
PYIIEHHS KPOBOIJIMHY B TICHIJTBHUX Cy/IMHAX 32 apTe-
pioBenosuum Tutiom (ITCII cranoBus 35 cMm/c, a 1o-
Ka3HMK KiHIEBO-/[iacTOJIIYHOI IBUAKOCTI — 1,2 cM/C).

[Ilonenne 3acrocyBaHHST MOHOTepamii ciJje-
Hadizom 25 mr 1 pa3 Ha 100y mpoTsirom 3 mic. 3a-
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CBITUMJIO, SIK 1 B MatfienTiB 1 Tpytmu, BiporijiHe mmi1-
BUII[EHHS TTOPIBHAHO 3 BUXIJIHUMM pe3yJibTaTaMu
CepelHiX MOKa3HWKIB ePEKTUIbHOI (DYHKIII1, OJTHAK
y GLIBIIOCTI TAIIEHTIB BiH He 10CsTaB HOPMAJIbHIX
3HaueHb. CTaHOM Ha 3aBepleHHs Iepiofy 3 Mic.
CTYMiHb BUPAKEHOCTI €PEeKTUIBHOT (DYHKILT B 00-
CTEKEHMX YOJIOBIKIB y TPy 2 3aJMIIaBcs Ha I0-
nepeIHbOMY PiBHI.

Y nBoX TaIlieHTIB i3 BaCKyJOTeHHOIO (hOPMOTO
E/l xoHTpOJbHI OCTi/IPKEHHS CTaHy CY/IIUH CTaTe-
BOTO 4jieHa Ha (DOHI PeryJspHOTO 3aCTOCYBAHHS
25 mr cisiieHadisy BUSIBIIIO He3HAYHE i ABUIIIEHHS
nokazuuka [TCII. Hagasri rium mamientam 0yJio 3a-
MTPOITOHOBAHO TIOCUJIUTH CYTUHHUH KOMITOHEHT Te-
pamii E/] i3 BUKOpUCTaHHAM BUIIUX /03 iHI16ITOPIB
docdomiecrepasu 5-ro THITY Ta HoAaBaHHAM (isio-
TepaneBTUYHUX METO/IiB JIiKyBaHHSI.

BucuoBok

3acTocyBaHHs KOMOIHAIlil BHCOKHX /03 apri-
HiHy Ta peryJsipHOro 3acTOCyBaHHS iHTiGITOPIB
ochomiectepasu € epeKTUBHUM METOJOM JHKY-
Banusa EJI y 4osoBikiB, 30Kkpema Micjs mepeHece-
Horo COVID-19. Bukopucranus apriHiny Moxe
PO3IJIA/IaTUCA gK JIIEBUN MeTOJl BIIMBY Ha I1aTO-
piziosoriuHi KOMIIOHEHTH, 3[aTHUN IOKPAIIUTH
reMO/IMHAMIKY CY/IMH CTaTeBOTO YJieHY Ta MaTH 110-
3UTUBHUM Pe3yJibTar Ha e(PeKTUBHICTD JIKyBAaHHSI
MOPYIIEHHS ePeKTUIBHOI (DYHKITIT 3araioMm.
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The use of L-arginine in the complex treatment
of erectile dysfunction in men who have
suffered from COVID-19

V.Ye. Luchytskyi, Ye.V. Luchytskyi, H.A. Zubkova,
Ye.A. Shelkovoy, V.M. Rybalchenko, I.I. Skladanna
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Abstract. One of the negative consequences of the coronavi-
rus disease (COVID-19) pandemic has been the deterioration of
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erectile function in men. Sexually active people who suffered from
COVID-19 noted a decrease in the frequency of sexual intercourse
and sexual satisfaction at different periods after suffering from the
underlying disease. At present, erectile dysfunction (ED) in men
who have contracted COVID-19 is considered one of the frequent
complications and a marker of endothelial dysfunction, and a prog-
nostic factor for the development of cardiovascular diseases. Erec-
tile dysfunction and COVID-19 have similar risk factors of pathologi-
calimpact on the body, in particular disruption of the integrity of
blood vessels, cytokine imbalance, cardiovascular disease, diabetes
mellitus, obesity, and psychological state. The aim of the work was
to study the effect of L-arginine use in men with ED, who suffered
from COVID-19. Material and methods. The study involved 21
men, average age 42.7+6.4 years, who suffered from COVID-19 and
complained of erectile dysfunction. The patients were divided into
2 groups: group 1 — 9 men who were offered a treatment regimen
of L-arginine 3.0 g 2 times a day and sildenafil 25 mg 1 time a day
for 3 months; group 2 — 12 men who received 25 mg of sildenafil 1
time per day for 3 months. Results. Erectile dysfunction in men
who have contracted COVID-19 shown a deterioration of erectile
function, decreased sexual desire, as well as a deterioration of or-
gasmic sensations during sexual intercourse. The use of L-arginine
6,0 g / day and sildenafil 25 mg daily for 3 months showed a sig-
nificant improvement in the international index of erectile function.
Conclusion. The use of arginine can be considered as an effective
method of influencing the pathophysiological components, which
can improve the hemodynamics of the blood vessels of the penis
and result in a positive effect on the effectiveness of ED treatment
in general.

Keywords: male, COVID-19, erectile function, L-arginine.
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B.O. CeprieHko,

OnutyBanbHMK «KOMNO3UTHA  so.comm
OLiHKA BEreTaTUBHMX
cumnTomie 31»
(COMPASS-31): anipauid

Ta MOKIMBOCTI 3aCTOCYBAHHA
B IarHOCTMLI BEreTaTNBHOI

ANCHVHKLIT Y XBOPMX HA
LlYKpoBKiA A1abet 2-ro Tuny

JIbBIBCbKMIN HAUIOHaNbHWUI MenYHNIA yHiBepcuTeT iM. laHnna lanuybkoro

Pestome. KapgianbHa aBToHoMHa Heliponatia (KAH) npu uykpoomy aiabeti 2-ro tuny (L/12) BBaKaETHCA HE3ANEXHUM YMH-
HVIKOM PH3VIKY CepLeBO-CYAMHHOI CMePTHOCTI. Bpaxosyioumn s KAH Ha AkiCTb XUTTA xBopux Ha L2, pekomeHayeTbCA
OL|IHIOBATY CYMMTOMM BEreTaTUBHOI ANCHYHKLIT B KOXHOTO NaLlieHTa 3 AiabeTom. «30M0Tvid» CTaHAapT y AiarHocTui KAH 6asy-
€TbCA Ha pe3ynbTaTax TeCTiB kapaioBackynapHx pednekcis (cardiovascular autonomic reflex tests, CART's), npoTe ix nposeaeH-
HA BMarae cnellianbHoro 06nafaHaHHA Ta BONOMIHHA MeToauKamu. MeTa: NnpoBecTu OUiHKY AiarHOCTYHOT iHOOPMATUBHOCTI
YKPaiHOMOBHOI BepCii 0nuTyBanbHMKa «KOMNO3NTHA OLiHKa BeretatBHMX cumnTomis 31» (Composite Autonomic Symptom
Score, COMPASS 31) Ak CKpUHIHIOBOTO TeCTy NiATBEPAKEHHA BereTaTMBHOI AMCOYHKLT y xBoprx Ha LI[12. Marepian i meTopu.
Lle nepexpecHe A0CNIAXeHHs, B AKOMY B3ANM y4acTb 32 0cobm, i3 HUX 16 — nauienTn 3 LIA2 i kniHiuHoto KAH (ocHoBHa rpyna)
Ta 16 — NPaKTNYHO 3A0POBKX (KOHTPONbHa rpyna). Bik i cTaTh obcTexeHnx He BigpisHAnuca (p>0,05). KAH Bepudikysan 3a
nonomoroto CART's. KAH fiarHOCTyBanu npy HasBHOCTI NPYMHAMMHI 1BOX NOPYLLEHNX TecTiB. JTIHFBICTUUHO BanifoBaHa YKpalHCbKa
gepcia COMPASS 31 6yna nepeknazieHa 3a J0NoMorot MeToly Npamoro/38opoTHoro nepeknady. COMPASS 31 cknapaetbea 331 3a-
MUTaHHA, AKi 3rpynoBaHi B WICTb AOMEHIB. 3BaxeHi Oanyi 3a OKpeMVIMMA rpyMamm MIACYMOBYBaM [0 3HAUEHHS 3aranbHOro 3BaKEHOMO
bana (total weighted score, TWS). 3HaueHHa TWS >16,44 BBaxkany nopyLueHvim. CratucTiika — SPSS, IBM SPSS Statistics 20. Pe3ynbtatu.
BcTanoBneHo, wo nauientu 3 L2 i kniivHoto KAH manu 3HauHo Buwyi nokasHukn TWS 3a wkanoto COMPASS 31 nopiHAHO 3
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KOHTPOAbHOW rpynoto (21,8494 vs 11,2+9,1; p<0,05). Hanbinblumin BHeCOK y 36inblueHHA nokasHukiB TWS y nauieHTis i3 KAH
Hanexas cekpeToMoTopHOMy (6,4+1,6 vs 1,3£1,1; p<0,05) Ta WANYHKOBO-KMWKoBOMY (6,0+1,3 vs 1,8+1,0; p<0,05) nomeHam.
BucHOBKM. 3acTocyBaHHA onuTyBanbHka COMPASS 31 € NPUAHATHAM IHCTPYMEHTOM 18 NPOBEAEHHSA CKPUHIHIOBOrO 00-
CTEXEHHA, 30KPEMA, 1A BUOKPEMIEHHA NALEHTIB i3 BETETaTNBHOIO AUCHYHKLIELO.

Kniouosi cnoBa: LiykpoBui fiabet 2-ro Tuny, BeretatneHa AMCOYHKLiA, KapAaianbHa aBTOHOMHA Heliponaris, OnuTy-

Ba/lbHUK.

KAH mnpu II/[2 xapakTepusyeTbcsl ypaskeHHSIM
HEPBOBUX BOJIOKOH MapacUMIIATUYHOTO i CUMIIa-
TUYHOTO BiJIJIiIJIIB BETETATUBHOI HEPBOBOI CUCTEMU
Ta BBAKAETHCS HE3ATEKHUM UYUHHUKOM PUIUKY
cepleBo-cyiuHHOI cMepTHOCTi [1]. YuHHI Ha cbo-
TOJIHI KJIIHIYHI HACTaHOBM PEKOMEH/IYIOTb IIPO-
BOJIMTH TIONIYK BETE€TATHBHUX CUMIITOMIB y OY/ib-
skoro namienTa 3 [/ [2].

CART’s BBaXKaAIOTbCS «30JI0TUM» CTAHIAPTOM Y
niarnoctuiii KAH, mpote ix mpoBeneHHs BUMarae
CTerialbHOTO OOJIaHAHHS Ta BOJIOIHHS METO/IU-
kamiu [ 1, 2]. 3 MeTo10 3a0e31edeHHsT CUCTEMaTHYHOT
TaKiJIbKiCHOI OI[iHKH BET€TaTUBHUX CUMIITOMIB PO3-
pobJieno onuTyBajibHUK «IIpodinb BereraTMBHUX
cumnTomiB» (Autonomic Symptom Profile, ASP),
a Takok «ONUTYBAJIBHUK BEreTaTUBHUX CHUMIITO-
miB»> (the Survey of Autonomic Symptoms, SAS)
ta onutyBaimbHUK COMPASS 31 [3]. COMPASS
31 BamigoBano st miarnoctuku giabernanoi KAH
i3 uytimBicTio 75% i cnenudiunicrio 65% 1pu Bu-
KOpHUCTaHHi K moporoBoro 3Hauenns TWS 16 [4].
Pesyabratu iHIUX AOCHIXKEHD TTPOIEMOHCTPYBA-
JIN 9y TIUBICTD Bift 63% 110 75% i criertuivHicTdb Bij
56% 1o 83% st Bepudikosanoi KAH mpu moporo-
BUX 3HaYeHHsX Bix 15 10 19 [5].

MeTo1o HaIoro AocaijKeHHst OyJIo IIpoBec-
TH OIIHKY BaJiIHOCTI T AiarHOCTUYHOI iHhopma-
TUBHOCTI YKPaiHOMOBHOI Bepcii ONUTYyBaJbHUKA
COMPASS 31 K CKPUHIHTOBOTO TeCTY JiarHOCTH-
KM BereTaTUBHOI JucdyHKIii y xBopux Ha [[/12.

Marepiai i MmeTou

[Tepexpecne mocmimkenHs 3/ilicHeHO Ha Kade-
Ipi eHnoKpuHOJIOrii JIBbBIBCHKOTO HaIliOHAJIBHOTO
MeJInYHOTO yHiBepcutety iM. /lannna Tamuibkoro,
1110 po3TalioBaHa Ha 6asi MOJIKIIHIYHOTO BijlieH-
Hs1 imii «I{eHTp eHIOKPUHOJIOITYHOTO 310POB s>
KHII JIOP JIbBiBCbKOro 00JIACHOIO KJIIHIYHOTO
JIarHOCTUYHOTO T[EHTPY 3 JOTPUMAHHSIM €eTHY-
HUX HOPM Ta NMPUHIMINB [eIbCiHChbKOI feKaaparil
BcecBiTHBOT MeAMUHOI acoriallii, MeperyisiHyTol y

2013 porti, po MPOBe/IEHHSI HAYKOBUX MEIUYHUX
JOCJIJIZKEHD 32 Y4acTIO JIIOAUHU. YCi MMallieHTH 1e-
pel TIPOBEIEHHIM OOCTEKEHHS MiAMUcaIn 100po-
BUIbHY iH(OPMOBaHY 3TOY, CXBaJeHy KOMICI€IO 3
MUTaHb €TUKU HAYKOBUX JIOCTI/PKEHD, EKCTIEPIMEH-
TaJIbHUX PO3POOOK i HAYKOBUX TBOPIB JIBBIBCHKOTO
HaIllOHAJIBHOTO MeIMYHOTO yHiBepcurtery im. /la-
Husa lammipkoro (mporokon Ne7 Bin 26 yepBHs
2023 poxy).

Miarnos 11/I2 scranosmosanu sriguo [6]. O6-
cresxeHo 32 ocibu, i3 Hux 16 3 I1/]2 ta kiainivHOIO
KAH, Bixom Biz 40 10 60 pokis, i3 mux 18 (56,25%)
xinok 1 14 (43,75%) dosioBiKkiB i3 TOKa3HUKa-
mu HbAlc 6,6+0,6%. Tpusamictb 3aXBOprOBaHHs
9,03+1,2 poku, IMT 26,4+1,92 kr/m2 KouHtpoiib-
Hy TPyIy cTaHoBmwIN 16 MPaKTUYIHO 310POBUX 0CiO
(BiK, crath He Bifpisusaauck, p>0,05). Yci yuachu-
KU JIOCJTI/KEeHHsT OyJid JIBOMOBHUMHY, YKpaiHChKa
GyJia piZiHOI0 MOBOIO Ta BOJIOII/IN aHTJIHCHKOIO.

Kpurepii Briouensst: [1/]2 B craiii kommencartii,
kiiniuHa popma giabernuroi KAH; Bik 40-60 pokis;
BiJIbHE BOJIOMIIHHS aHTTiCbKOI0 MOBOO. Kpurepii
suksodensst: 11J] 1-ro tumy; miabetwdnuii Kerto-
aros; Bropuaamii 11J]; IMT>40 xr/m? niaGe-
TH4Ha nposidepaTuBHAa PETUHONATIS; AiabeTHYHa
XpoHiuHa xBopoba Hupok IV u V cr.; miabernuna
CTOIA; Ba)XKKi CyIyTHI 3aXBOPIOBAHHS; BaTiTHICTH;
MICUXIYHI PO3JaJu Ta CTaHU, MO MEPENTKOIKAIOThH
PO3YMIHHIO aHKET.

BererarusBny ¢yHKIiI0O BUMIpIOBaIM 32 J0M0-
MOTOI0 3MiHU YaCTOTH CEPIIeBUX CKOPOYEHb IIiJl 4ac
rboKoro Bauxy, criBBigHomenus 30:15 i npobu
Basbcanbsu, oprocratiunoi mpobu (CART’s) Tta
KOPOTKOYACHOI BapiabesbHOCTI put™my cepiid [7, 8].
Ominka CART’s Gysia orpumana i3 cymu OaiB, Ha-
nanux koskHomy CART (0 st HopmasibroOTO, 1 /17151
IPAaHUYHOTO Pe3yJIbTaTy Ta 2 /I aHOMAJIbHOTO pe-
3yJsibTaty, aianaszon Big 0 1o 8) [7]. Kniriuna cramis
KAH Busnauanacs BianosigHo 10 Bepudikaitii mpu-
HalIMHI JIBOX TIOPYIIIEHNX TECTiB BiAOBIIHO [9].

OnuryBanmsauk COMPASS 31 ckmanaersesa 3
31 samumranHdg, dKi OXOILIIOIOTH 6 JOMEHIB Bere-
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TaTUBHUX CUMIITOMIB, BKJIIOYAIOUM 4 3amuTaHHS
HI0/I0 OPTOCTATUYHOI HEIEPEHOCHOCTI, 3 3arunTaH-
HSI 1110/10 Ba30MOTOPHOI cepH, 4 3anuTanHs 110/10
CEKPeTOMOTOPHOI, 12 3amuTanp MO0 NIITYHKOBO-
KUIIKOBOI, 3 3alWTaHHS IMOAO0 (YHKIII Ce40BO-
ro Mixypa Ta d 3almuTaHb MO0 chepu 3iHMIHOTO
peduekcy [3]. Koskriil Bianmosimi crmovyarky mpu-
CBOIOETHCSI TIOTIEPe/IHil Gasr; cyma BCix mornepeHix
GaJtiB, TPUCBOEHUX 3aBIAaHHSIM, IO OXOILIIOIOTH
OJIVIH i3 IIIeCTH JIOMEHIB, BBaXKa€eThcs cyOmomnepe-
Him Gasom (sub raw score) i€l chepu. Tlorim 1eit
cyOTonepeiHiit 6anr KOKHOTO 3 MIeCTH JOMEHIB I1e-
PETBOPIOETHCS HA 3BasKEHUI cyOOas IIIIXOM MHO-
JKEHHsI [ToTepeIHhOT0 OasTy Ha TaK 3BaHUI BaroBUi
KoeillieHT (SIKUil BUBOAUTHCS 3 PEJIEBAHTHOCTI
KOKHOI 006J1acTi JIJIsi OIIHKM BEreTatuBHOI (hyHK-
1ii) [3]. Cyma mectu 3Baskenux cy66aris qae TWS,
MOKa3HUK sKOro KosmBaerhes Bix 0 mo 100, e 0
03HAUYa€ BiJICYyTHICTh BEreTaTUBHUX CUMIITOMIB, a
100 — wnaiiBaxkui BereraTwBHi cumntomu [5]. [le-
TaIbHa iHGOPMAIIist oTIMcaHa B OPUTiHAJbHIN Bepcii
COMPASS 31 [3].

COMPASS 31 6yJ10 iepekJIaieHo 3 aHTJHHCHKOT
Ha YKpaiHCBKY. ¥YcCi TepekyajfieHi ITyHKTU OITUTY-
BaJIbHUKA CIIOYATKy OOTOBOPIOBAJIMCST JIBOMA He3a-
JIEKHVMU TIepeKIajiadaMu st 000X MOB, a TIOTIM
HepeKJIAIAINCS Ha aHIJIIHCBKY IBOMOBHUMHU Iiepe-
KiIajauami, siki He 3Ham opurinamy COMPASS 31.
3ro/ioM Tepekiazadi Ta JOCTIHUKI OOGrOBOPUIIH
CylepeuinBi 3amuTantst, 100 CTBOPUTH BEPCiio
COMPASS 31, axa 6 naiibinpme maxoxnna s
KyJIBTYPHOTO cepeloBuina Ykpainu. Takox OyJiu
BpaxoBaHi ITPOIO3UIIii MAI[i€EHTIB 100 3allUTaHb
ONUTYyBaJIbHUKA. BpaxoByloun yci 3ayBakeHHs Ta
KOMeHTapi OyJI0 CTBOPEHO OCTATOYHY, a[alTOBAHY
ykpainomony Bepcito COMPASS 31 (ta6a. 1).

32  yyacHWUKa  JIOCHI/DKeHHS  3aIIOBHUJIN
COMPASS 31 aBiui, o1uH pa3 yKpaiHChKOIO 1 aH-
ryitficbkoto MoBaMu. [Topsijiok 3amOBHEHHS aHKETH
OyB paHIOMi30BaHUI Y MOJIKIIHIYHOMY BifiieH-
Hi il «I[eHTp eHIOKPUHOJIOTIYHOIO 370POB 1>
KHII JTOP JIbBiBCHKOTO 06JIACHOTO KJIIHIYHOTO JTi-
arHocTuaHOro 1enTpy. 11106 ominnTy BigTBOpIOBa-
HIiCTB, Ti %k caMi yyacHuku 3anosuuin COMPASS
31 3 inTepBasiom y 4+1 Tuxaennb. Pesynbratu aH-
KeTyBaHHsI OyJii MPOAHATI30BaHI IS OTPUMAHHS
1IeCTH 3BAKEHUX TTOKA3HUKIB IOMEHIB Ta 3HAUYEHHS
TWS. Tlokazankn TWS>16,44 BBaxkaau mopyrire-
HuMH [3].

Jlng OLiHKM HOPMaJIBHOCTI PO3NOJIILY JaHUX
BUKOpUCTOBYBaiM Kkputepiii Kosmoroposa-Cwmip-
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HoBa (Kolmogorov-Smirnov test). Ilepesipuiu Bi-
KOBI BigMiHHOCTi Mixk narientamu 3 11/] 1 KAH Tta
KOHTPOJIBHOIO TPYIIOI0 32 JIOTIOMOTOI0 t-KPUTEpio
Creiogenta (Student’s t-test). [ljist omiHKy Haiii-
Hocti ykpaincekoi Bepcii COMPASS 31 npoBenn
nopiBustiHs TWS Ta 3Baskenux cyb6aiiB ykpain-
cokoi Bepcii COMPASS 31 3 BignmoBignumu 3Ba-
KeHMMM OGajlaMy B OPUTiHAABHIN Bepcil. 3 i€l
METOI0 BUKOPHCTATN BU3HAYEHHS KoedillieHTa KO-
pensii Ilipcona (Pearson’s correlation coefficient,
PCC) st HOpMaIbHO PO3MOJLIEHHX OasliB Ta KO-
edimienta kopessaii panry Cripmena (Spearman’s
rank correlation) st HEHOPMAJIBHO PO3TIOIIJIEHITX
6aJliB. 3 METOI0 BU3HAYEHHST BHYTPIIIHBOI Y3TrOJIKe-
HOCTI KOKHOTO HAOOPY 3aruTaHb Ui YKPATHCHKOL
ta opurinasbHoi Bepcii COMPASS 31 pospaxy-
Bam o-koedimient Kponbaxa (Cronbach’s alpha
coefficient) 71st KOJKHOTO 3 1IeCTH HAGOPIB 3aMUTAHDb,
10 OXOTLTIOI0TH 0/1HY 3 Tiectu cchep COMPASS 31.
BBaxkaerncs, mo 3HaueHHS a-koedimienta Kpon-
6axa 0,7 abo BUIE BKa3y€ Ha MPUITHATHO TiCHUI
3B’I30K MK 3alMTAaHHIMU B MeKaX iX TEeBHOTO
HAbOPy /Ui KOHKPETHOTO JIOMEHY, a OTKe, Ha JI0-
CTaTHIO 1X HaiiHICTh. 3 MeTo10 opiBHAHHSA TWS
Ta cyO0asiB OpPUTiHAJIBHOI Ta yKPaiHCHKOI Bepciit
onutyBaibHuka COMPASS 31 wmix narientamu
Ta 37I0POBUMH yYaCHWUKAMU, JAUCIEPCIHHUI aHa-
JIi3 MOBTOPHUX BUMipIoBaHb (repeated measures
analysis of variance, RANOVA), e «MoBa» («ame-
PHMKaHCbKa, aHIIiCbKa» a00 «yKpaiHchka») OyJia
BHYTPITHBOCYO €KTHUM YMHHUKOM, a <TPyIIIa»
(«martienTn 3 11/]2 i KAH» abo «310poBi yyacHu-
Ki») — MikcyO'ektHUM haktopom. [list aHamizy
JAHNX BUKOPUCTOBYBAJIACH CTATUCTUYHA TIPOTPaMa
(SPSS, IBM SPSS Statistics 20). /lani Bupakeni
SK cepemHe + cTaHaapTHe BiaxuaeHHsA. CTaTucTnd-
Ha 3HAYYIICTh MpUITycKaiacs st 3Haderb p<0,05.

Pesynbrati Ta 00rOBOpEHHSI

Bik xBopux na I1/I12 3 KAH i koHTposbHOT TPY-
nu cranoBuB 53,1£9,1 i 48,9+8,5 poky (p>0,05);
cTaTh (4oJ1./KiHKM) — 7 /9 y KOXKHIli TpyTIi; iHTepBa-
JIM MiXK 3aIIOBHEHHAM YKPAiHCbKOI Ta aHIJIIHCHKO]
Bepcitit COMPASS 31 — 28,3£4,6 i 29,0£4,9 nwis,
i, OT3Ke, He BIIPI3HAINCS MIXK MAIliEHTaMU Ta KOHT-
posibrOIO TpyToo (p>0,05).

Bceranosneno, 1mo cepen 32 yyacHWKIB JIOCJi-
mrkerHss ykpaincbka Bepcis COMPASS 31 cyt-
TEBO Ta MO3WUTUBHO KOpeEJTIOBaja 3 OPUTIHATHHOIO
Bepcie;o COMPASS 31 mogo TWS (PCC=0,936,



ISSN 1680-1466' ENDOKRYNOLOGIA" 2024, VOLUME 29, No. 4

VERTE }

ON/IH(C SaA/ el (1

JKIp A|9AISSX3 [93) yInow oA sa0(
iod £ aixA> AHdiwieH ng aLseaknitia up *gL

ON/IH(C SoA/ el (1

IKIp A]9AISSaIXD 994 S943 UINOA 0
{uaho aLIXAd> AHdiweH ng ardealnidia uh 6

Buneams
Aw uj sabueypd Aue 01 pasn
01pasn pad10uU JusAey | / 1L | UPY) 2JOW JRYMSUIOS
| UBYY $S3] UdNUW 1BIMS | / 9mMiHEd 01 P3SN | UBY] SS3| 1BYMSIOS 1BIMS  -D08ULILIU AHIWE XMH  1BaMs | / dMIHed IH ‘em 01 pasn | uey3 alowl
SKIH ‘BMHIN OHhBHE aLDIgNLLI|| (G | / 9MIHed KIH ‘eMHIW OMaT aLdignuLl| (;  -TOX 8ULWOU SH (€ -9ulg OMaT aLdISWULI[| (7 YdNW 1eaMms | / dMIHed IH ‘emduig oLelegeH aLdienuL|] (|

(buneams Apog [e1auab INOA U Pa1INdD0 dARY ‘Aue JI ‘sabueyd 1eym ‘sieak G ised ayi uj
japiod G IHHeLYO eg eulL olomeg IHHALITNaoLou 8 BOUuAQIIa (MuAQ 1MeL OfmMiE) MHIWE INK °8

2uob 1amaqg Yo 191130 YN 191130 1PYMaWIOS SUIES 3U1INOGR PaKRIS | 3SIOM 18YMIWIOS / unmmd) SSIOM PN
A1212/dW0Y) / MUMMHE OLDIHEOL| (9 |/ UWMITIEdS OHRBHE (G |/ MWWMeds OHRBHE (G |/ MAMTedN OMRT (17 |/ K Miamsier oHentigudy ] (€ omal (z / WAMMd1J OHRBHE (|

:6uImab 10j02 upys INOA Ul sabueyd 353y} a1y
:qroie1d ndim jomeg idoqwroy 8 MHIWE 1] £

1894 / WIOH (7 spuep / wikd (1

;sabueyd J0j0d asay3 Aq paidaye ale Apog InoK Jo sued 1eyp)
indim Adoqwroy WeHIWe BiqLoielIf|U el olomeg UHULOBh K *9

(8 uonsanb 01 dpys asea|d ‘ON pasiew NOA 41) ON / (8 BHHeLMUeE o dLfvadau ‘IH niredgo 1e omsE) IH (7 SoA /el (|

¢3)dind 10 ‘a)1ym 'pai se YaNs ‘Ups INOA Ul sabueyd 10j0d PIINOU JaA3 NOA 3.y 1eak 15ed ayi Uj
{ALOIHMOIHMD Uh ALDITIg ‘BHHIHOgdahou eusindueH ‘udim Adoauox nHIWE ¥id UIHHRLDO eE Ug UehINOL Uh *§

auob AjP19|dwio) 191194 1eYMIWOS JWES 3Y3 INOQR PakeI§ 3SIOM 3SIOM
/ VISIHE O1LDIHEO0L | (9 191194 YNy / Imeds OHheHE (§ / Imedy omay (y /% 4L OHenugudy | (€ 1eymawos / imdp omafy (¢ yanpy / Imdil OHheHE (|

:uan0b paduaLadxa aney oA ey swoydwiAs 1o sbulRa) 9say3 aAey 1eak 1sed ayi u|
:Ax10d 0109HHEL)0 kgofodug MWOLLWMD Oge BLLAKITIE I IDULMHIWE MK

DIDAIG / eMKE] (€ 1eI2pol / eHAIWOL| (7 _ PIIW / B33l (1

(SwoldwAs 1o sbula) 95aY3 JO AUIDASS U3 9181 NOA PINOM MOH
{9INOLLWKD oge g1LLARTTIE XUTT ILYONKEL GHIUALD UUMHITIO UG MQ YK *E

SKeM|Y 1SOW|Y / NTKERE I%KUe (1 Apuanbai4 / oL2eh (€ A|[eUOISEIDQ) / ULONH (T _ A1y / osd (|

jswordwiAs 10 sbuljas) 95ay3 196 NOA op Ajxusnbaiy moy ‘dn bujpuels usyp
{913e179 Ng NLOX ‘MINOLLIWKD Oge BLLAKIME 1N 9LoIeNNHNE O1dRh XY T

(S uonsanb 01 dpys aseald ‘ON padiew NoA 1) ON / G BHHeLMuee ot dLiTyadau ‘IH 1edgo 1 omyE) IH (7 _ SOA/ M| (|

;juomisod BulA| Jo bupys e woyy dn Bulpueis Ja1je UooS Bu Uiyl A}NdLyIp pPeY o ‘«Ajoob» ‘Azzip ‘1uley 13} J9AS NOA aney Jeak 1sed ayi U)
{VheNKAL 09k KB BHHIYOLOU € MLreldd B ‘010l BLoIU Asedifia WBHHALOUW € nwawrgodu oge «a1diukL» ‘BHHahodoweL e ‘aLdpgewd nuweaknifia ng £xod o1oaHHeLd0 wolsLodu up |

L€ (SSYAINOD) «1 £-SWOoIdWAS JIWOUOINY JO JUBWISSISSY 21S0dWOD)» 31IPUUOIISIND SY3 JO UOISISA URIUIRIN( L d]qeL

L€ (SSYAWOD) «| £-8INOLUWKD XMHEMLP13138 BYHINIO BHLUEOUWOY» PHNHILRSALALO BIDA9g BHEOWOH|RAK * | BIMUQR]

341



ISSN 1680-1466" EHAOKPVHOJIOTIA 2024, TOM 29, Ne 4

OpwuriHanbHi 0OCHIAKEeHHA

(2 uonsanb 01 dpys asea|d ‘ON payew NoA JI) ON / (¢ BHHeLMUEE OfFf aLfyadau ‘14 uwedgo ug omsik) IH (7 SOA/ el (1

ipa1ediisuod usaq noA aney ‘eak 1sed sy Uy
¢fx10od o10aHHELY0 WolBLodu nuadyes seg A uukg np "0z

Quob 19113q YNy / om awes ay1 buikels / 9SIOM 1BYMIWIOS 3SIOM PN
A919/dW0D) / MUMUHE OILDIHEO[ | (9 -BAY OLPIRQRH BL) (S 19139 1ByMaWOS / oimeds OMalr 3e1) (;  HIWE €39 BIILOIRMNLES (€ /vwmmdys omafT (7 / vwmdi oLesegeH (|

:Bbumab eayuielp Jo s1n0q INOA a1y
:q1oield jpdellr niteueH I '61

IS / YnsiKeg (€ 18I3PO / YMHAINOL | (7 PN / A3l (1

(B3YLIBIP JO SINOQ 353U} 24 2I9AIS MOH
¢1odeltt aifeueH xuh 119adau 3 WKNKEL UMGUINdRH 81

yauow Jad ssuwin
‘Apuanbal4 / anedIn eH gleed — ‘OLeR (€ A|leuoisesd / ULONH| (¢ AJ2uey / oNtid (|

ApueISUOY) / OHUILDOL | (7

4N220 $1Y3 $90P Appusanbaiy moH
ivifeueH In auusruedL odeh MK /|

(0z uonsanb 03 dpys aseajd ‘ON payew NOA §1) ON / (07 BHHELMLEE O aLITyadau ‘14 uwedgo ug omsik) 1H (7 SoA /el (|

ieayllelp Jo s1noq Aue pey noA aney 1eak 1sed sy U
¢£x0d 010aHHEL>0 WolsLodu Jadelt niteueH seg A uukg nk "9

dWI1 9Y} JO 10| Y / OLeh aXKATT (€ SSWINBWOS / ITOH| (7 19ASN / MLOMIH (|

¢ured euiwiopge A321103 Jo buiduield e pey noA aney ‘1eak 1sed ayi uj
¢£x0d 0109HHELD0 WolBLodU 1LoauK  du19 UMHYIToLOMNIOY 0ge UMHgITouowradau deg A aAg Uk S|

SWN 3Y1 J0 10|/ / O1DBh IXKATT (€ SAWINDWOS / UUOYH (7 19ASN / NUONIH (|

/[PSW P 13}Je PYUIOA NOA aARY 1A 1sed Dy U|
¢f10d 0109HHELY0 WolsLodU K] BLOIU BHHREOILQ deg A ouAQ Uk i L

dWI 3Y1 J0 10|/ / OLDBh IKATT (€ SOWINAWOS / UUOYH] (7 19ASN / MLONIH (|

i[eaw e Jaye (bulaa) pareo|q) [Ny Apuaisisiad 4o [|ny A|9AISSIOXS 1|9} NOA aAey ‘1eak 1sed aya uj
{DK1 BIOIU (BLLAE BLLARKYG) ALoHgOU AHUILOOU 0ge a1d11md AHdiwieH ¥od oJoaHHeLY0 wolBLodu ug uweaknitia np gl

01 pasn

01 pasn | ueyy 01 Pasn | Uyl Mou | Ueyl mou Appdinb siow
MOU APpINb s3] 10] € [Ny 196 | /9mM 01 pasn | ueyi mou AppInb abueyd Aue ApInb 210w |y 136 |/ am 10| € [|n} 196 | / omiHed
-IHed IH ‘SmIHALIg0L OLelegeH (S $S3|||N4 136 | / oMiHed YK ‘'ONTMSM HeLOH (  PIJNOU LUIARY | / HINE XUHITTON SVLINOL 9H [ (€ -IHed KIH 'DMTM8M OMaff (7 KIH ‘Smimam orelegeH (|

J[eawW e Bbunes usym |ny 136 nok Appinb moy ui sabueyd Aue padiou noA aney 1eak ised aya uj
¢k Awoundu den Tiu q1d11md a1deafnifia ug oxNrnam jB ‘AWOL 8 MHIWE 9D M1d UIHHRLIO BE NG ULNLIWOL UR *T|

awes ay}
191sg  noge Buikeis / g 35I0M swoydwis asayy jo Aue
duob  191Rq Yonw buman 1eYMaWOS bunen  -0xeHTo oHenugudu 1eYMaWOS buiey / 8D 3SIOM UYdNW  pey 10U 9ARY | / SINOLUWMD
A1919)dWO)) / NUHMHE OILDIHEOL (£ / Ymimeds oLelegeH (9 / mmeds ofmaYy (g gdqaLsemuues (;  -aumdiiou omalf Hel) (€ Bumeso / ummdil oLelegeH (7 XWN OUAQ 9H SHIW £ (|

:Bumab wodwis siya st 'awil Jo pouad 1596uo| Y3 Joj pey aAey NOA 1ey1 yinow AIp 10 S3ka AIp Jo wordwAs sy 1o
:f>en Aoidau otomaoitneH wolsLodu a1seaknifia ng umsis ‘11od @ oge xeno g 1L0xAd aiwoLuwmd darsedex BIGLIOIHINE HE °L L

342



ISSN 1680-1466' ENDOKRYNOLOGIA" 2024, VOLUME 29, No. 4

VERTE }

JWes ay1 noge

BuiAeis / nwmaos swordwAs asayy Jo Aue
auob 19119G YaN| / MW 19119Q 1BYyMaWoS  -BHTO OHeMwgudu 3SIOM 1BYMIWIOS / D 3SIOM UDN  PBY 10U 3ARY | / 8IWOLLIWMD
A1919]dWOD) / UUMMHE OILDIHEO|| (/  -WMmedy oLlesegeH (9 / uwumedy omafy (g Bd9Lolemunues (  -sumdiou Oomal Hew) (¢ / vwnmdil oLelegey (7 XUN OLAQ 9H SHIW £ (|

:buI=b (Buisndoy a|gnoJi Jo 1ybi) 1yblig 031 AYAIISUSS "3°1) $3A3 INOA Yim WoIdWAS 9UI0SI|gNOI] 1SOW Y3 S|
:q10ie1d (Kdog wsHHeakdAxod € nwargodu oge ewrLigd ologedsds off aLdianuLin ‘HewsindueH) BWMho MWKMEe € IHREB, 0L ‘UWOLLIWND THWIMAUSH MauigueH L E

2I9NIS / BYKE] (€ 31eI3poyy / eHAIWO (7 PIIW / B3 (1

{Wa|goid BuIsn0j SIY1 S| 919A3S MOH
iAdog wHHeakdA310¢ € ewawrgodu Bh 3 oloHEONddd MNALIIdEH "0€

AJjeuoisesnQ | ¢ uonsanb 01 dpys ases|d
A[ueISUOD) / OHUILIO (  Apusnbalq / 0Ldeh (€ / VIWOSH] (7 "JI9ASN PANJeW NOA J1) J9ASN / (L€ BHHELMUPE O aLiTnadau ‘exdel 9AQ ‘UUONIH NUMhBHEOU g OIMME) NUONIH (|

5949 InoA BuISND0y 3|gno.1 pey oA aney ‘1eak 1sed sy uj
ifx10d o10aHHeLY0 woisrodu Ados wsHHeaK A0 € nwargodu deg A nukg v *6¢

QIS / BHALMD SWATT (£ d1eapoly / eHdiwoy] (7 M VASIETIR

4B ybLQg 01 AUAINSUSS SIY3 ST 2I9ASS MOH
eu1igd ologedds off 9Ld19MLLAh BN 3 OIOHEMIHILHI MMAGLDRH ‘8T

(6¢ uonssnb o1 dpys ases|d
AjueISuO) / OHMILIOY (  Apusanbald / oLk (€ Ajjeuoisedd( / IToH| (¢ "I9ASN PANJeW NOA J1) J9ASN / (67 BHHELMURE O aLiTnadau ‘exdel 9IfAQ ‘MLONIH NUMhBHEOU 18 OTMYE) ULONIH (|

15943 INOA paJsy10q 1YbI| 1ybLQ sey ‘sasse|b paiull 10 $3sse|buns Inoyum Jesh 1sed ayi uj
{EHIL XMHREOHOL 0ge a1dBLANO XMHINXREDNHOD €99 A%0d 0109HHELD0 WolBLodL olrLl8d dgedydk deg oweakgdAL up /g

Ajpue1SUOY) / OHWILIOY | (1 yuow Jad sawip T *Apuanbaly 7 anediw eH giged T 0LDBR (€ AJ[RUOISEII() / ULOSH] (T Aj21eY / 0¥t (|

Jappe|q InoA buikidwia Aj219|dwod ajqnoi3 pey nok aAey 1eak 1sed ayi uj
¢f10d 0109HHEL>0 WolBLOdU eAAXIW 01080h3> WEHHIHKOdOLINE WIHHITTIOHgOU € nwaugodu deg A nukg up "9

ApueIsSuod / OHUILIOY (1 yiuow 4ad sawin — ‘Apuanbal{ / ansoiw eH gieed T ‘010 (€ A||BUOISEIDQ) / NLOYH| (T Ajp1ey / odd (|

iaunn buissed AynaLyip pey nok aaey 1eak 1sed ayi uj
¢f0d 0109HHELY0 WolsL0dU WBHHEXIAUMEOKA)D € MWaLgodu deg A nukg up Sz

A[IURISUOD) / OHUILIOY (§ yauow Jad sawn — ‘Apusnbai4 / anediw eH gieed T ‘OLoeR (€ AJ[BUOISEID() / ULOHH (7 Aja1ey / oMtfd (1

uondUNY ISPPR|Q INOA JO [0J3U0D 150 J9AS NOA aney Jeak 1sed ayi U
¢fod o109HHEL>0 wolsLodu edAXIW 01080h3) 013INYHAG IFeH oivodLHo eredia deg A eukg nh “pz

auob A[@19|dwo) 191120 AN / 3fm awles ay buikels / 9SIOM 1RYMIUIOS ISIOM PN
/ VIUSIVIHE OLDIHEO[| (9 -BdM OLBIRQRH 3BL) (§ 191190 1BYMIUIOS / MWWITLIBL O (  HIWE €30 BIILOIRMNLES (§ / viwnmdi omaYT (7 / vwnmdis oLelegeH (|

:bumab uonednsuod INoA s|
:q1oield gjuadyes nToEIud 1] "€

AIDNIS / UMAKE] (€ d1eI3pOl / YmHdIWoL | (¢ PN / AmsIaLs (1

(uonednsuod Jo saposida 353y 1e 2I9AS MOH
(aiuadyes airo€lud xuh 1199dau 3 WHMMKEL MNAUINdeH ‘7T

A[JURISUOD) / OHUILIOY (1 yauow Jad sswliy — ‘Apusnbai{ / anediw eH gised T ‘OLdeR (€ AJ[BUOISEID() / ULOKH (7 A1y / oMlNd (1

paredisuod nok ale Ajpuanbaly moH
inuadyes qroieakg deg A oLdeh MK ° LT

343



ISSN 1680-1466" EHOKPMHOJIOTIA 2024, TOM 29, Ne 4

OpwuriHanbHi 0OCHIAKEeHHA

p<0,001), a TakoX y BCiX 3BaskeHUX cyOOamax: 1o-
MeH oproctatnuHoi HeniepeHocHocTi (PCC=0,932,
p<0,001), Bazomoropuuii (PCC=0,900, p<0,001),
cekperomortopunii (PCC=0,760, p<0,001), mryH-
koBo-kumkoBuit nomen (PCC=0,918, p<0,001),
cegoBoro Mmixypa (PCC=0,760, p<0,001) Ta no-
MeH 3ianmuHoTo pedaexcy (PCC=0,760, p<0,001).
3nauennst a-koedimienta Kponbaxa ykpaiHChbKOi
Bepcii COMPASS 31 cranosusu 0,901 pist nomeny
oproctatnyHoi HenepenocHocti, 0,907 ming Baso-
MOTOpPHOTO omeny, 0,757 i1 CeKPeTOMOTOPHOTO,
0,785 nmnst mryHkoBo-KumikoBoro, 0,850 s mo-
MeHy ce4oBoro Mixypa, 0,855 1711 1oMeHy 3iHMYHO-
ro peduekcy i 0,884 3a Bci 31 3anurannsa. TWS B
yKpaiHcbKilt Ta opurinanpHiil Bepcigx COMPASS
31 6yB 3nauyno BuiuM y namienTis i3 I1/12 i KAH,
HIK Y 30POBUX y4aCHUKIB (Ta0I. 2).

B ykpaiHcbkiii Ta  aHIJHCBKIA  Bepcisix
COMPASS 31 3BaxkeHi CyONOKa3HUKH B CeKpe-
TOMOTOPHOMY Ta MIIYHKOBO-KHIITKOBOMY JlOMe-
Hax Oysmm BummMmu y xsopux Ha I1/12 i KAH, nix
y KOHTPOJIbHiH rpymi (tabu. 2). [Hui miapaxyHKu
COMPASS 31 cyTTeBO He BiIpi3HAINCS MiXK TaIli-
€HTaMM Ta 3JI0POBUMU y4aCHUKaMU B 000X Bepci-
ssx COMPASS 31 (tabu. 2). Sk y rpymi marientis,
Tak i B KOHTpoJbHiH rpyri, TWS, a Takox cy66ann
COMPASS 31 ne BigpisHsamcs MiK aHTJIHCHKOIO
Ta yKpaiHChKOIO Bepcismu (Tabir. 2).

Pesynbratu pocriipkeHHss TO3BOJIAIOTH CTBEP-
JUKyBaTH, 1o yKpaincbka Bepcis COMPASS 31 na-
Jla€ iicHI Ta HaAiWHI /aHi, SKi He BiZIpi3HSIIOTHCS
Bi/l pPe3yJabrariB, OTPUMAHUX 32 JIOTIOMOTOI0 OPUTi-
HasbpHO1 Bepcii COMPASS 31. 3okpema, TWS Tta
cy66aiu, oTpuMaHi B TAILi€HTIB i B KOHTPOJIbHIi
rpymi 3a 1onoMoroio ykpaincbkoi Bepcii COMPASS
31, 1eMOHCTPYIOTh TiCHMIT 3B’I30K i3 OasaMu, OIli-
HEHUMU 32 JIOTIOMOTOIO aHTJINChKOI Bepcii. Takum
YUHOM, Ha/IIHICTh YKPaiHChKOI Bepcii He Bijpi3-
HSIETHCS BiJl aHAJIOTIYHOI, IIPOJEMOHCTPOBAHOI B
PIBHUX JOCTI/KEHHSAX 13 BUKOPUCTAHHSM OPWUTIi-
naspHoi Bepcii COMPASS 31 [10, 11]. Kpim Toro,
ykpaincbka Bepcis COMPASS 31 nponemonctpy-
BaJia BUCOKY BHYTPIIIIHIO y3TOJ/IKEHICTh i3 3HAYEeH-
Hsimu o-Kponbaxa, siki Oysin mofibHi 10 3Ha4eHb
a-Kponbaxa B opurinamsaomy COMPASS 31. Koe-
dinientn a-Kponbaxa 1151 OpTOCTaTHYHOI Herepe-
HOCHOCTI, CEKPETOMOTOPHOTO JIOMEHIB Ta JOMEHY
3IHUYHOTO pedieKcy, a TAaKOXK 71 OTTUTYBATbHUKA
B IIiTOMY OYJ/IM HaBiTh €0 BUIUMU 32 BiAOBiI-
Hi KoedillieHTn aHTJIiiChKOI Bepcii. TakuM YnHOM,
BHYTPIIITHS Y3TO/KEHICTh KOKHOTO HabOpy 3aliu-
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Tabnuua 2. MopisHarHa 3aranbHix Ganis i cybbanis sepciit COMPASS 31
Yy NPaKTUYHO 3A40POBYKX OCIO (KOHTPOMbHA rpyna) i nauiexTis i3 L i KAH
(ocHoBHa rpyna) (M£SD)

Table 2. Comparison of total scores and subscores of COMPASS 31
versions in practically healthy individuals (control group) and patients
with type 2 diabetes mellitus and cardiac autonomic neuropathy (main
group) (M+SD)

LlomeHn Bepcia KoHTponbHa OcHoBHa
Domain Version rpyna rpyna
Control group Main group
(n=16) (n=16)
3aranbHa Kinb-  AHMINCbKa 11,5480 22,14£8,6%
KicTb 6anis
English
Total scores YKpaiHCbKa 11,2491 21,8+94*
Ukrainian
OpToctatuHa  AHmiicbKa  5,646,9 11,6+12,7
HenepeHocK- )
MiCTb English
Orthostatic YKpaiHCbka  5,6+6,9 11,8129
intol
ntolerance Ukrainian
BasomoTOpHWIA  AHINiACbKa 0,3+0,7 0,3+0,7
Vasomotor English
YkpaiHcbka  0,3+0,8 0,2+0,8
Ukrainian
CekpeTomoTop- AHmiicbka — 1,4+1,0 6,6+1,7%
HUN
Secretomotor  English
YKpaiHCbKa 1,3%1,1 6,4+1,6%
Ukrainian
LUnyHKoBO- AHTNINCbKa 1,1+0,9 58+1,4*
KNLLKOBWIA English
Gastrointestinal -~ YkpaiHcbka — 1,8+1,0 6,0+1,3%
Ukrainian
CeuoBnit Mixyp  AHrniicbka  0,2+0,4 1,1+18
Bladder English
YkpaiHcbka  0,3+0,8 1,2+19
Ukrainian
Pupillomotor AHrninceka  0,940,9 14413
3iHnuHuin pe¢-  English
nexkc YKpaiHCbKa 0,9+0,8 1,4+1,2
Ukrainian

lpumimka. * — p<0,05 — 8ipo2idHicme pi3HUUI 3 8I0NOBIOHUM NOKA3HUKOM
KOHMPOJIbHOI 2pyNul.

Note. * — p<0,05 — difference with the data of the control group.
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TaHb YKPAiHCHKOK MOBOIO, 110 OI[IHIOIOTH ITICTh Be-
reTaTUBHUX cep, € BUCOKOIO Ta IEMOHCTPYE TaKy
K HAJIMHICTh 3alUTaHb, K 1 B AHTJIIHCHBKOMY
COMPASS 31. Ykpainceka Bepcis COMPASS
31 Bu3HAya€ Ta KiJbKiCHO OI[IHIOE BETreTaTUBHY
nuchyHKINO Pi3HUX OPTaHiB i (HDYHKITIOHATBHUX
CHUCTEM i3 BUCOKOIO Yy TIUBICTIO, TIOAIOHO /10 OpH-
rinanpHol Bepcii. OpuriHanbHUM 1 yKpalHCbKUH
BapianT COMPASS 31 nponemoncTpyBain 3Ha4-
Ho Buti TWS y 16 namienTin i3 11/ i KAH, nix
y 16 mpakTu4yHO 3/10pOBUX y4acHUKiB. Kpim TOTO,
Gayu 1iecTd JOMeHIB OyJu MoAiGHUMU B yKpa-
iHcpkilt Ta anrmilicekiil Bepcisx COMPASS 31
(tabu. 2).

Opurinanpaa Bepcis COMPASS 31 aunrmiii-
CbKOI0O MOBOIO BHUKOPHCTOBYBaJach y HU3II [10-
CJIJIKEHD 1 BUSBUJIACA HAIMHOIO Ta TPAKTUYHOIO
AHKEeTOI0 3 MeTOI0 KiJTbKiCHOI OIiHKU AuchyHK-
mii BHC y marienTiB i3 HEBPOJOTIYHUMH 3aXBO-
pioBaHHsiMu, a takoxk KAH mpm 1112 [10, 11].
[I06 moJIeTUTH BUKOPUCTAHHS OMUTYBATbHUKA
COMPASS 31 y HeaHTJIOMOBHWX KpaiHax, Opu-
rinanpHy Bepciio onutyBasibHuka COMPASS 31
6yJsi0 TepekajieHo itasiiicbkoro [12] Ta iHmmmMun
MoBamn. OnHak, BamijloBaHa yKpaiHCbKa Bepcis
COMPASS 31 BigcyTHsi, xo4a BoHa OTPiOHA /1151
O1JIbII CTaHAPTU30BAHOI KJAIHIYHOI OIIHKK Malli-
€HTIB i3 BeTeTaTUBHOIO ANchyHKITi€T0. Baniosani
repeKjga i aHKeTu CHPUSAIOTh KJIIHIYHOMY Ta Ha-
YKOBOMY OOMiHY Ta CIIBIpALll MK AOC/IiIHUIIb-
KVMW TPYHaMU B Pi3HUX JTabopaTopisix i B pisHUX
KpaiHax.

Ak i Bci migTBepazkeni Bepcii COMPASS 31, Ba-
JIiJloBaHa yKpaiHCbKa BepCid TaKOK MOXKe CJIYKU-
TU KJIiHIYHO KOPUCHUM IHCTPYMEHTOM CKPUHIHTY,
AKUH J1aCTh MOKJIMBICTD BU3HAYUTU HEOOXiHICTD
MO/IAJIBIIIOTO CIIETiali30BaHOTO TECTYBAaHHSI.

Bucuosku

Yxpaincoka Bepcig onuryBanbinka COMPASS-31
€ HaAiHO0, BHYTPIIIHBO Y3TOKEHOI0 Ta 3abe31ie-
qy€ pe3yabTaTH, IIeHTUIHI OpUTiHATbHIN Bepcii af-
TJIICHKOI0 MOBOIO. OTMMTYBATBHUK TAXOAUTD ST
CKPUHIHTY BEreTaTUBHUX CHUMIITOMIB, KiJIbKiCHOI
OI[IHKY 1HJUBIyaTbHO CIPUMHATOI TSKKOCTI Bere-
TATUBHOI AUCGYHKINI Ta OIIHKYA 3MiH B JAMHAMIIL.
[Tpore mosutusHi pesymasratu COMPASS-31 Bu-
MaraioTh MOAAIBIIOTO, OLIBII MMOrINOJIEHOrO ia-
THOCTUYHOTO 00CTEKEHHS.
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Cnmncok ckopouyeHb

KAH - kap/iasibHa aBTOHOMHA HeHporiaTis

II/12 — iykposuii giabet 2-10 TUILY

CART’s — cardiovascular autonomic reflex tests (tecru kap-
JlioBacKyJIsIpHUX pedyieKciB)

COMPASS 31 — Composite Autonomic Symptom Score
(KOMIIO3WMTHA OIliHKA BEreTaTHBHUX CUMIITOMIB 31)

PCC - Pearson’s correlation coefficient (koediuient kopeJisi-
ii [lipcona)

TWS - total weighted score (3araibHuii 3BaskeHuii 6a)
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Questionnaire «Composite assessment of autonomic
symptoms 31» (COMPASS 31): validation and
possibilities of application in the diagnostics

of autonomic dysfunction in patients with

type 2 diabetes mellitus

V.A. Serhiyenko, V.B. Sehin, A.A. Serhiyenko
Danylo Halytsky Lviv National Medical University

Abstract. Cardiac autonomic neuropathy (CAN) in type 2 diabetes
mellitus (T2DM) is considered as an independent risk factor for car-
diovascular mortality. Given the impact of CAN on the quality of
life of patients with T2DM, it is recommended to assess the symp-
toms of autonomic dysfunction in each patient with diabetes. The
«golden» standard in the diagnosis of CAN is based on the results of
cardiovascular autonomic reflex tests (CART's), but their implemen-
tation requires special equipment and mastery of techniques. The
aim is to assess the diagnostic information content of the Ukraini-
an-language version of the Composite Autonomic Symptom Score
31 (COMPASS 31) questionnaire, as a screening test for confirm-
ing autonomic dysfunction in patients with T2DM. Material and
methods. This is a cross-sectional study involving 32 people, 16 of
whom were patients with T2DM and clinical CAN (main group) and
16 were practically healthy (control group). CAN was diagnosed
in the presence of at least two abnormal tests. Age and gender
of the examined subjects did not differ (p>0.05). CAN was verified
using CART's. CAN was diagnosed in the presence of at least two
disturbed tests. The linguistically validated Ukrainian version of
COMPASS 31 was translated using the forward/backward trans-
lation method. The COMPASS 31 consists of 31 questions grouped
into six domains. The weighted scores for individual groups were
summed to form a total weighted score (TWS). The TWS value
which exceeded 16.44 was considered violated. Statistics: SPSS,
IBM SPSS Statistics 20. Results. It was found that patients with T2DM
and clinical CAN had significantly higher TWS scores on the COM-
PASS 31 scale compared to the control group (21.8+9.4 vs. 11.2+9.1;
p<0.05). The greatest contribution to the increase in TWS indices in
patients with CAN belongs to the secretomotor (6.4+1.6 vs. 1.3+1.1;
p<0.05) and gastrointestinal domains (6.0+1.3 vs. 1.8+1.0; p<0.05).
Conclusions. The use of the COMPASS 31 questionnaire is an ac-
ceptable tool for screening, particularly for identifying patients with
autonomic dysfunction.

Keywords: type 2 diabetes mellitus, autonomic dysfunction, car-
diac autonomic neuropathy, questionnaire.
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meTaboniamy 3a ymos
CTeaTo3y MeyiHKu,
acoLIlioBaHoro 3
MeTaboMIYHOH ANCHYHKLIEL

JIbBIBCbKMI HALiOHaNbHUI MenYHUIA YHiBepcuTeT iM. [laHnna fanuuybkoro

Pestome. [loTenep He BCTaHOBMEHI XapaKTEPUCTVKM BYTNEBOAHOMO MeTaboAi3My Ha PaHHIl CTagil CTeaToTUYHOT XBOpPOOU Me-
UiHKW, acouinoBaHoT 3 MeTaboniuHolo ANCOYHKUIEID CTafii MeTaboniyHo-acouinoBaHoro cteatody nedinku (MACTT), ockinbku
HaABHI [Xepena nitepatypy po3rafaloTh il pa3om 3i CTeatorenatnToM, Lo 3yMOBUAO aKTyabHICTb Ta AOLIMBbHICTL HALIOMO
[ocnifxeHHa. MeTta poboTu — oxapakTepu3yBaTyi NapaMeTpyl BYrneBOAHOrO MeTabonimy Ta ix KopenaLiiHi 38'A3k1 3a yMOB
MACTT Ta BCTaHOBWTW X iarHOCTYHY LiHHICTb. MaTepian i meTogu. [lo focnipkeHHA 3anyyeHi 450 nauieHTiB i3 KapaiopeBma-
TOOMYHOI0 NATONOTIED, AKI NOAINEHi Ha OCHOBHI rpynK (n=324) i3 cynyTHiM MACTT Ta KOHTPOALHI rpynKn (N=126) 3 IHTaKTHOK
NeyYiHKo, B AKMX OLIHEHO BMICT FMIOKO3W HaTLLe, il KOpenALiiHi 38'A3KK, YacToTa rinepriikemil, AlarHOCTUYHA LiHHICTb Lji€l
03HaKW. Y rpyni 2 NpOBeAEHMUI CTaHAAPTHWA NepOPanbHUIA FOKO30ToNePaHTHMA TecT (MTTT) Ta BU3HAUEHO UyTIMBICTb NeYiH-
K1 B0 iHCyniHy 3a iHaekcom HOMA-IR ta uyTnuBicTb neprdepiiHix TKaHWH 0O iHCYiHy 3a iHaekcamm Gutt Ta Cederholm. Pe-
3y7bTaTh ONPaLbOBAHO CTATUCTMYHO, 33 PIBEHb ICTOTHOCTI NpUiAHATO p<0,05. PesynbTaTu. Y nauieHTis 6e3 LykpoBoro aiabety
(L) BmicT rnioko3m Hatwe 3a ymos MACTT iCTOTHO NepeByLLyBaB aHaNorMYHWIA 33 YMOB IHTAKTHOI NeviHku (5,67+0,26 npoTw
4,86+0,22 mmons/n; p<0,05). BmicT rioko3n HaTe 3a ymoB MACIT iCTOTHO KOpenioBas 3 iHWVmMKM KpuTepiamu MeTaboniuHoro
CYHAPOMY, NapameTpamu 3ananeHHs, eHA0reHHo! IHTOKCUKaLii Ta CTRYKTYPHO-GYHKLIOHaNbHMM NapamMeTpamu CTaHy nediHKm
Ta cepus. MauienTn 3 cynyTHim MACTT icTOTHO BIPI3HANUCD Bif OCIO 3 IHTAKTHOK NEYIHKOI 33 BUALUMY 3HAYEHHAMM IOKO3M
Ha 307, 60" Ta 120" Ta nnoLLeto Nia KPUBOIO MTIOKO3M, WO CYNPOBOXKYBANOCH ICTOTHO HXKUMMI 3HAYEHHAMM IHAEKCIB IHCYNi-
HouyTIMBOCTI NepridepiiHux TkaHmH Gutt Ta Cederholm. [ineprnikemia HaTuye 36inbluyBana MMOBIPHICTb BUHUKHEHHA MACTTy
4,73 pa3a NOPIBHAHO 3 iHTaKTHOK neuiHkowo (95% Cl=1,83-12,22; Z-statistic 3,211; p=0,0013). BucHoBKu. ByrnesogHnit meTa-
00Ni3M 3MIHIOETBCA BXKe Ha CTafil CTeaTo3y neuiHKK, 3i 30inbLUeHHAM IHCYNIHOPE3UCTEHTHOCTI NEUIHKY Ta 3MEHLUEHHAM THCYNi-
HOYYTAMBOCTI NepUdepirHIX TKaHNH; TOMY rinepriikemia € iICTOTHOK 03HaKOI0 AndepeHL|iaLlii iHTaKTHOI NeYiHKM Ta CTeaTosy.
KnioyoBi cnoBa: MeTaboniuHO-acoLLiIOBaHNIA CTeaTo3 NeudiHKK, MioKo3a HaTLle, MMIOKO30TONEPaHTHIUI TecT, IHCYNiHOYYTIN-
BiCTb NepudepiiHMX TKaHWH, rinepriikemis.

© O.M. Komapuus, O.A. Koponiok, O.M. Paduerko, AJ1. Qininiok
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Bizomo, 110 acorifioBana 3 MeTabOJIYHOO IHC- flpodosxenta mabauui |

dynkitiero skuposa xBopoba meuinku (MACXII) e
MaH/IEMIEI0 CydacHOTO CBIiTY [1], y BAHUKHEHHI SKOI
IIPOBI/THE MicIle MaIOTh TOPYIIEHHST ByTJIEBOTHOTO Me- rpyna (Kr)  rpyna (Or)
tabounizmy [2]. [lenTpasbHIM iHCYIIHOUY TIIMBUM Op- Control Main group
raHOM, SIKMIi Kepye MeTabo Y HIUM FOMEOCTAa30M 11110~ group (CG) _ (MG)
ro opranizmy, € medinka [3]. Tomy MACXII 3amukae YacTota cepuesnx ckopoueHb (YCC),  83,69+556  82,15+2,43
MaToreHeTHYHe XUOHe KOJI0, KOJIV BOHA cCaMa ITOCUJITIOE yA/xe. ‘
TOpyIeHHsT MeTaboJTi3MY BYTJIEBO/IIB, SIKi, CBOEIO Yep- (Hbe/i:) rate (HR), beats per minute
rofo, BUKJMKaoTh porpecyBanasgs MACXII. Oxnax
JIOTEIIep He BCTAHOBJICH] XAPAKTEPUCTUKY ByI/IeBog-  C/CTOMMHWA ek (CAT), mm pret

. . Systolic blood pressure (SBP), mm Hg
HOro MeTabo,13My Ha panuiil cragii MACXII — crapii
MACII, ockibky HasiBHI JKepeJia JiiTepaTypy po3-
TJISIATOTD il Pa30M 3i CTeATOTeNaTHTOM, IO 3yMOBUJIO

Continuation of table 1

MoKa3HuKKn
Indicators

KoHTponbHa OcHoBHa

159,00+5,52  163,47+£2,38

Hiactoniunuii Tuck (JAT), Mm pT.CT. 94,67+3,36  94,68+1,12

Diastolic blood pressure (DBP),

. . . . mm H
AKTYaJIbHICTD Ta AOIIJIbHICTb HAIIOT'O JJOC/I/IZKEHHA. g
2, IXC, roctpi popmu, Kr2 or2
Meta 060T]/I — OXapakKTepu3yBaTu IlapaMe- CTauiOHapHeniKyBaHHﬂ €G2 MG2
p p X p y p e . G1, CHD, acute forms, in-patiens (n=39) (n=65)
TPU BYIJIEBOAHOIO MeTabo0Ii3My Ta iX KOpeJIsiiiiti (n=104)

3B’s13k1 32 yMoB MACII ta BcranoBuTH iX miarHOC-

.o Yonosikw, % 51,2848,00  58,46+6,11
TUYHY I[IHHICTD. Males, %
MaTepiaJI i MeTomH KinHkm, % 48,72+8,00  41,54+6,11
Females, %
. . . .. Bik, pokis 6591168  6143+1,14*
Jlo nocrmimkenns 3amydeni 450 naiienTis i3 Kap- Age, years
A10p€BMaTOJIOTIYHOIO TIAaTOJIOIEI0, AK1 IIOJALIECH1 Ha ]
ocroBHi rpymu (OF, n=324) i3 cymytaivm MACII ta IHAEKC macu Tina (IMT), |<r/1\/122 30,55+0,84  30,85+0,61
koHTpOosbHI Tpynu (KT, n=126) 3 iHTaKTHOIO 11eviH- Body mass index (BM)) kg/m
koo (ta6u. 1). Kpurepii ukimouenst: [1J], remartu- /A8, To17%2,25 7668198
TH OYyIb-sIKOI eTioJIorii, IMPO3K MeYiHKKM, OHKOJIO- R b/m
FiYHi Ta TOCTPI 3aMAJIbHI TPOTIECH, BATITHICTD. CAT, M pr. 1418043,/6  142,29+2,69
SBP, mm Hg
Tabnuua 1. KniHiuHa xapakTeprncTuKka nauiexTis JAT, MM pT.CT. 85,89+2,27 85,63+1,66
Table 1. Clinical charecteristics of patients DBP, mm Hg
MoKazHuKH KoHTponbHa OcHOBHa I3, I).(C, XPOHHIH! $opm, K3 ors
Indicators rpyna (KI)  rpyna (OI) crautoriapne m.K yBaHHﬂ. . ca3 MG3
G3, CHD, chronic forms, in-patiens (n=14) (n=48)
Control Main group (n=62)
group (CG)  (MG) )
Yonosiku, % 26,31+10,10  46,43+6,66
I, IXC, rocTpi popmu, ctaioHapHe KI1 or Males, %
niKyBaHHA CG1 MG1 KiHKM, % 73,69+10,10  53,57+6,66
Group (G) 1, coronary heart disease (n=10) (n=51) Females, %
(CHD), acute forms, in-patiens Bik, poKie 39004300 49,11+1,97*
(n=61) Age, years
Honosiku, % 58,82+11,93  38,00+4,85 IMT, kr/w? 2382418 28,69+0,97*
Males, % BMI, kg/m?
PKiHKYM, % 41,18+11,93  62,00+4,85 YCC, ya/xs. 73,63+3,36 73,71+1,77
Females, % HR, b/m
Bik, pokis 54,77%298  57,71%1,35 CAT, MM pT.CT. 140,8043,25  148,36:+4,69
Age, years SBP, mm Hg
IHpekc macu Tina (IMT), kr/m? 28,65+0,74  30,25+£0,51 JAT, MM pT.CT. 84,36+2,27 86,54+2,25
Body mass index (BMI), kg/m? DBP, mm Hg
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lIpodosxeHHa mabauyi 1

Continuation of table 1

lpodosxeHHs mabauyi 1

Continuation of table 1

MokasHuKn KoHTponbHa OcHOBHa

Indicators rpyna (KI)  rpyna (OI)
Control Main group
group (CG) (MG)

4, xpoHiyHa IXC i xpoHiuHe Kr4 or4

06CTPYKTNBHE 3aXBOPIOBaHHSA CG4 MG4

nereHb; cTaLioHapHe NiKyBaHHA (n=8) (n=24)

G4, chronic CHD and chronic

obstructive pulmonary disease,

in-patiens

(n=32)

Yonosiku, % 66,67+£1571  53,85+9,78

Males, %

Kinkm, % 33,33+1571  46,1549,78

Females, %

Bik, pokis 61,224507  61,15+1,96

Age, years

IMT, Kr/m? 22,36+092  31,06+1,53*

BMI, kg/m?

4YCC, ya/xs. 76,6243,52  84,62+2,65

HR, b/m

CAT, MM pT.CT. 129,00+4,99  147,5845,50*

SBP, mm Hg

[AT, MM pT.CT. 80,11£3,60  90,3143,17%

DBP, mm Hg

I'5, IXC, xpoHiuHi popmn, Krs ors

ambynaTopHe NlikyBaHHA CG5 MG5

G5, CHD, chronic forms, (n=7) (n=53)

out-patiens

(n=60)

Yonogiku, % 100,0+£0,0 100,0£0,0

Males, %

Bik, pokiB 62,86+3,39  57,40+1,29

Age, years

IMT, Kr/m? 23/40£0,58  29,21+0,71%

BMI, kg/m?

YCC, ya/xB. 78544338  85,64+2,29

HR, b/m

CAT, Mm pT.CT. 152,144596  155,85+2,59

SBP, mm Hg

AT, mm pr.cT 83,57+1,80 88,30+1,73

DBP, mm Hg

I'6, remopariyHnin BacKyniT, Kre ore

cTaljioHapHe niKyBaHHA CG6 MG6

G6, hemorrhagic vasculitis, in- (n=14) (n=30)

patiens
(n=44)

MokasHuKu KoHTponbHa OcHOBHa

Indicators rpyna (KI)  rpyna (OF)
Control Main group
group (CG) (MG)

Yonosiku, % 26,31+10,10  48,39+£897

Males, %

KiHK, % 73,69+10,10  51,6148,97

Females, %

Bik, pokis 39,00£3,00  49,39+2,55%

Age, years

IMT, r/m? 23,82+£1,80  31,33+1,30%

BMI, kg/m?

4YCC, ya/xB. 73,63+336  74,14+1,75

HR, b/m

CAT, Mm pT.CT. 135244326 136,85+2,59

SBP, mm Hg

AT, mm pr.cT 78,57%1,25 78,30+1,79

DBP, mm Hg

7, roctpa peBmartoigHa nuxomaHka, KIr7 or7

cTauioHapHe nikyBaHHA CcG7 MG7

G7, acite rheumatic fever, in-patiens  (n=22) (n=21)

(n=43)

Yonosiku, % 22,58+7,50  33,33+9,07

Males, %

KiHky, % 7742750  66,6749,07

Females, %

Bik, pokis 30,39+2,06  39,1142,37*

Age, years

IMT, kr/m? 23,8241,80 25334230

BMI, kg/m?

4CC, ya/xs. 91,48+252  9392+4,49

HR, b/m

CAT, MM pT.CT. 121,30£2,93  132,714+4,10%

SBP, mm Hg

[AT, mm pr.cT 7634125  78,16+1,56

DBP, mm Hg

'8, XxpoHiuHa peBmaTu4Ha xBopoba KI8 ors

3 Bajamu; cTauioHapHe nikyBaHHa  CG8 MG8

G8, chronic rheumatic heart disease (n=12) (n=32)

with valve defects, in-patiens

(n=44)

Yonosiku, % 58,33+14,23  56,25+8,77

Males, %

KiHkw, % 41,67+14,23  43,75+8,77

Females, %

Bik, pokis 52,00£2,64  5559+1,98

Age, years
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podosxeHHs mabauui 1

Continuation of table 1

MokasHuKK KoHtponbHa OcHOBHa

Indicators rpyna (KI)  rpyna (OI)
Control Main group
group (CG)  (MG)

IMT, kr/m? 29,20+1,77  29,09+0,92

BMI, kg/m?

YCC, yn/x8. 86,92+500  8341+2,18

HR, b/m

CAT, MM pT.CT. 13417567  141,0945,37

SBP, mm Hg

LAT, Mm pT.CT. 73,3346,19  79,53+3,38

DBP, mm Hg

[pumimka. * — p<0,05 — 8ipoidHicmb pi3HUUI 3 8IONOBIOHUM NOKA3HUKOM
KOHMPOIbHOI 2pyNu.

Note. *— p<0.05 - significant difference with the data of the control group.

[Topy1ireHHsT ByTJIEBOIHOTO OOMIHY B yCiX TartieH-
TiB OITIHIOBAJIM 3a BMICTOM TJIIOKO3HW HATIIE, 11 Kope-
JISIIMHUME 3B’s13kaMu (32 Pearson, «r»), 4acToToIio
rinepriikemii (>6,0 MMOJIb/J1), IAaTHOCTUYHOIO 1TiH-
HICTIO ITi€1 03HAKU 3 BU3HAYEHHSAM YYTJUBOCTI, CIie-

Tabnuua 2. OouncneHi iHaeKCoBaHi MOKa3HUKM

Table 2. Calculated indexes

mdivrOoCTi Ta mancoBoro anamzy (odds ratio; 95%
confidence interval (CI); Z-statistic; significance level
«p»). [lomatkoBo B rpy1i 2 TpoBeieHN I CTaHIAPTHUMA
[II'TT Ta BU3HAYEHO UYTIAUBICTH MEYIHKU /10 THCYJTi-
ny 3a ingekcom HOMA-IR Tta uytnusicts nepude-
PIfTHUX TKaHWH /10 iHCYJiHY 3a iHgekcammn Gutt Ta
Cederholm (Ta6u. 2). /lyist OliHKY CTaHy TIEYiHKY Y
BCIX 00CTEKEHMX OOUMCITIOBAIN TJIIOKO30CTEATO3-
HUIT 1H/IEKC, YOTMPUKOMIIOHEHTHHUIT iHIeKe (hibposy
nedinku, Oaau 3a mkanoio BARD, BiHOmIEHHS Hell-
TpoimiB 710 JTIMGPOIUTIB Ta JJIT XapaKTEPUCTUKHU
gimigaoro metabosismy mie ingexe Castelli-TI (tabr.
2), 1110 He BUMAraJIo 301/IbIIeHHsT 00CsATY 00CTEKEHb
BKJIFOUEHO /10 KopesisitiiiHoro anasnisy. [ludposi nani
OIIPaIlbOBAaHO METOJAMHU BapialliliHOI CTATUCTUKH 3
KOPEJIAIIMHNM Ta 1IaHCOBUM aHaJi30M, 32 PiBEHb ic-
ToTHOCTI IpuitHsTO p<0,05.

Hocaimkenasa signosigano leabcunrcebkini /le-
KJIapartii mpas JIOIUHU Ta TPOTOKOJTY, PO3TIASTHY TOMY
Kowmiciero 3 Gioetnkn JIbBIBCHKOTO HaIioOHAIBHOTO
MeZMYHOTO yHiBepcuTery iM. /lanmima lamuibkoro,
JIKYBaHHs Ta 00CTEKEHHST YCiX Malli€HTIB IPOBOIM-
JI 32 HOpMATUBHUMHU IokyMeHTamMu M O3 Ykpainu.

Inpekcn (i) O6uncneHHa

Index(es) Calculation

Macu Tina IMT = maca/pict?

Body mass index (BMI) kg/m? BMI = mass/heit?

HOMA-IR HOMA—IR:IO,XI'O,/ZZ,S, iHCyniHope3ucTeHTHiCTb Npy HOMA-IR>2,64

HOMA-IR=1 xG, /22,5, insulinoresistancy if HOMA-IR>2,64

Gutt 11, ,,=(M/MPG)/log MSI, ge MPG = [T 4T, 1/2; SI=[I 4, 1/2
m=[75000+(,~T",,)x0,19xmaca(kr)}/ 120 [4]
Il ,,=(M/MPG)/log MSI, where MPG = [G +G,, 1/2; SI=[I 4, 1/2, m=[75000+(G, —
G,,,)%0,19xmass(kg)l/ 120 [4]

Cederholm SI=[75000+(T,~T",,)

SI=[75000+(G,~G,,,,

120" ’

x1,15%x180x0,19xmacal/[120xlog(l )xT T [5]

[
c

)X1,15x180%0,19xmass]/[120xlog(l. )xG ] [5]

[
c

[enatocTeaTo3Huii

Hepatosteatotic index

®ibpo3y neyviHkm

Liver fibrosis

[Llkana BARD

BARD score

BinHoweHHA HeliTpodinie 4o nimpoumtia
Neutrophyls to lymphocytes ratio
Castelli-I

[CI=8%(ANTT/ACT)+IMT+(2, akwo € L)-+(2 ana xiHok) [6]
HSI=8x (ALT/AST)+BMI+(2 if DM present)+(2 for females) [6]

Bikx ACT/ANT®> xTpombounTy 7]
AgexAST/ALT® xplatelets [7]

IMT>28=1; iHpekc Pitica >0,8=2; HaagHicTb LI[1=1; cyma 2-4 - BupaxeHnit $ibpo3 neviHku [8]
If DMI=28=1; Ritis index >0,8=2; Diabetes mellitus presence =1; sum 2-4 — significant liver fibrosis [8]

Helitpodinu (%) / nimdoumtn (%) neprdepiiiHoi kposi [9]
Neutrophyls (%)/lymphocytes (%) in peripheral blood [9]

BinHoweHHA 3aranbHoro xonectepuHy Ao NinonpoTeiHis BUCOKOT WinbHocTi (3XC/MMBLL)

Total cholesterol to high density lipoproteins ratio (TC/HDLP)
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Pe3yabraTu Ta 00rOBOpEHHS

VY nauienris 6e3 giarnocrosanoro 11/] BmicT rimo-
ko3u Hatiie 3a ymoB MACII nepesunyBas anaso-
rivHuii 32 yMOB inTakTHOI ievinku B ['1 (5,48+0,26
vs 4,71%0,28 mmours /1), T4 (6,83+0,56 vs 4,89+0,48
mmouib/a), IS (5,59£0,19 vs 4,93%£0,18 mmob/ ),
yci p<0,05taB I8 (6,45+0,41 vs 5,41%0,39 MmmouIb/J1;
p=0,08); BixminnocTi Mizk OT ta KI' He nocsarnm pis-
Hs icrotrocti B 3,6,7 (p>0,05). Cepente 3HaueH-
H$1 IJIFOKO3M HaTIIe Y BCiX 0OCTeKEHNX i3 CYIyTHIM
MACII cranosuio 5,67+0,26 MMo0JIb/J1, TOMI SIK 3a
YMOB iHTAKTHOI MeYiHKH BOHO OYJIO iCTOTHO HIXK-
qum (4,86=0,22 mmomb/m1; p<0,05). Otxe, BMiCT
TJIIOKO3U HaTTie B naiienTiB i3 cymytHiM MACIT xa-
paKkTepu3yBaBC4 ICTOTHO BUIITUMU 3HAYECHHAMU, Hi3K
32 YMOB 1HTaKTHOI II€4iHKU.

[IpoananizoBana dyacToTra TinepraikeMii
(>6,0 MMOJIb/JT) Ta BCTAHOBJIEHO, IO 32 YMOB CY-
nytHoro MACII Bmict rirokosu Hariie OyB icToT-
HO YacTilre migBUIEeHNM, HiK y KouTpoJi (1'3,5,6).
3arajioM, cepeiHsi 4acToTa MiJBUIIEHHS TJIOKO31
HaTie craHoBmia 22,39+2,59% 3a ymoB MACII ta
5,75%2,50% 3a ymoB intakTHOi euinku (p<0,05)

Ta6nuua 3. YacToTa nigsuLLeHHA PIBHA MIOKO3M HaTLLE B NALiEHTIB i3 Cy-
nyTHIM MACTT T3 3 iHTakTHOO neviHkoto (M£m; %)

Table 3. Incidence of fasting glucose levels in patient with comorbid liver
steatosis and intact liver (M+m; %)

[pyna IHTakTHa nevinka (KI)  MACI (OI)
Group Intact liver (CG) Liver steatosis (MG)
lpynal 10,00+9,49 17,65+5,33
Group

loyna 3 0,0+0,0 14,58+5,10°
Group 3

lpyna 4 25,00+15,31 50,00+10,21
Group 4

lpyna 5 0,0£0,0 26,42+6,05*
Group 5

lpyna 6 0,0+0,0 13,33+6,20%
Group 6

lpyna 7 0,0+0,0 0,0+0,0
Group 7

lpyna 8 16,67+10,77 37,5048,56
Group 8

CepenHe 3HaYeHHA 5,75+2,50 22,39+2,59*

Average value
n=346

[pumimea. * — p<0,05 — 8ipo2iOHICMb PiBHULI 3 8I0N0BIOHUM NOKA3HUKOM
KOHMPO/IbHOI 2pynu.

Note. * - p<0.05 - significant difference with the data of the control group.

(ta6ua. 3). Haituacrimme BMmicT rimoko3u Hatie OyB
Mi/IBUIIIEHUM Y TIAIIEHTIB i3 XpPOHIUHUMEU (DopMaMm
IXC Ta cymyTHIM XpOHIYHMM OOGCTPYKTUBHMM 3a-
XBOPIOBaHHSIM JIET€Hb, 1110 MOXKHA TTOSICHUTH TPUBa-
JINIM 32CTOCYBaHHSM TJTIOKOKOPTUKOI/IB Y TIJITAHOBO-
My JIiIKYBaHHi, Ta B TIAI[IEHTIB i3 XPOHIYHOIO peBMa-
THUYHOIO XBOPOOOIO CEPIIS Ta KJIATTAHHIMU BajlaMH.

3a manumm ctangaptaoro IIT'TT, mamientn 3i
cynytaim MACII ictoTHO BizpisHsmch Bix ocib
3 IHTAKTHOIO TEYiHKOIO 3a BUIIUMU 3HAYEHHSIMU
rioxosu Ha 307, 60 Ta 120 i muIowLIeIo 11i/1 KPUBOIO
TJTIOKO3H, TTI0 CYTTPOBOIKYBAJIOCH iCTOTHO HIUKUNMU
3HAUEHHSIMU 1H/ICKCIB IHCYJIIHOYYTJIUBOCTI Tiepude-
piittux tkarunH Cederholm ta Gutt (tadu. 4). 3a in-
nekcoM incyinopesucreaTHocti HOMA-IR o6uasi
miarpynu Oysum moAiOHUMH, OJHAK 32 HOro 3HaYeH-
HSMM yCiX TaIienTiB i3 roctpumu popmamu IXC ta
MeTabOoIIYHUM CHHPOMOM He3aJIeKHO BiJl HASIBHOC-
Ti un BizcyTHOCTI MACII MOXKHA oxapakTepusyBa-
THU K 1HCYJIIHOpe3ucTeHTHNX, ockiibku HOMA-IR
>2.64.

Ta6bnuua 4. 117TT, nnouwa nif KPYBOIO MI0KO3M Ta IHAEKCH IHCYNiHOpe3uc-
TEHTHOCTI Ta NepUGepINHOT TKAHUHHOT IHCYNIHOYYTAMBOCTI B NALEHTIB i3
cynyTHiM MACTT Ta iHTakTHOIO Neudinkoro (KI)

Table 4. Oral Glucose Tolerance Test (OGGT), area under curve of glucose
and indexes of insulinoresistace and peripheral insulinosensitivity in
patients with comorbid liver steatosis and intact liver (CG)

MokasHuk Kr2, (n=39) MACH (0r2),

Criteria G2 (n=65)
MG2

Mmioko3a 0 517+0,15 551+0,12

Glucose 0°

MMioko3a 30° 7,28+0,24 8,05+0,22

Glucose30”

MMioko3a 60° 8,06%0,31 9,01+0,27°

Glucose 60°

MMioko3a 1207 6,00+0,14 7,44+0,22"

Glucose 120

[nowwa nia KprBOIO MOKO3K 838,48+22,96 953,07423,58"

(AUC gl 0-120")

Area under curve of glucosae

(AUC gl 0-120")

IHpekc HOMA-IR 3,75+0,44 4,35+0,41

Index HOMA-IR

IHaekc Cederholm 56,40+2,18 47,10£1,67

Index Cederholm

IHaekc Gutt 79,8944,40 65,90+2,65

Index Gutt

[pumimka. * — p<0,05 — 8ipo2iOHiCMb Pi3HUUI 3 8IONOBIOHUM NOKA3HUKOM
KOHMPOJIbHOI 2pynu.
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Note. *— p<0.05 - significant difference with the data of the control group.

3a KOpeJIAIiTHUM aHaJIi30M, BMICT TJIFOKO3H Ha-
TIIle KOPEJIOBaB 3 yciMa iHIMTUMU KPUTEPISIMU Me-
tabosiyroro cuHapomy — i3 cucroniunum (OT'1:
r=0,37) i miacromiuaum (OI'8: r=0,36) Tuckamu
Ta TpUBAIICTIO aprepianbHOoi rineprensii (OT3A:
r=0,51); 3 IMT (OI'2: r=0,29; OT'4: r=0,47) Ta Biz-
HOIIEeHHSAM 06BoiB Tasii Ta creron (OT'4: r=0,58);
i3 3araJbHUM XOJECTEPUHOM, TPUTJIillepUiaMu
(OT'5: r=0,57 ta r=0,64) Ta ingexcom Castelli-I
(OT'5: 1=0,64), yci p<0,05. Takox piBeHb TJIIOKO3U
HaTIiie OyB MPSIMO MPOMOPIIITHUM PO3MIPY EUiHKN
ta ii exorennocti (OI'1: r=0,30; p<0,05 ta r=0,52;
p<0,01), akruBHocti 060x Tpancaminaz (OT5 ACT:
r=0,37; AJIT: r=0,33; obuasa p<0,05), a Takox
BEJIMYUHI IHTETPOBAHUX MOKAa3HUKIB CTaHy IeYiH-
KW — TJioko3ocTteaTo3nomy iajgekcy (OT4: r=0,47;
p<0,05), 4OTUPUKOMIIOHEHTHOMY iHIEKCY (hibpo-
3y (OI5: r=0,45; p<0,05), mkani BARD (OTI5:
r=0,38; p<0,05), Bigromennio H/JIi (OI'1l: r=0,48;
p<0,01).

[TixBUIeHHST BMICTY IVIIOKO3M TaKOXK BigOyBa-
JIOCh TIapajieTbHO IHIMTUM MATOTEHEeTMYHUM MeXa-
nizmam nporpecyBanass MACII — akruBarii 3ama-
senns (OI'l 3 HIOE: r=0,38; p<0,05; cermenTo-
anepunmu Heitpodinamm: r=0,29; p=0,07; mono-
muramu: 1=0,31; p<0,05; 3aranbHum hibprHOreHOM:
r=0,34; p<0,05; C-peaktuBHuM nporeinom: r=0,38;
p<0,05) Ta engorennoi inTokcukarii (OI'3 i3 cevo-
BuHoM: 1=0,48; p<0,05). Kpim Toro, migBuieHHs
BMICTYy IVIIOKO3U HATIE iCTOTHO aCOIiI0BaJoCh 3
O3HAKaMM TeNaToCTeaTo3-acoIinoBaHOI  Kap/lio-
MiomnaTii — i3 TOTOBIIEHHAM MIiXKIIJTYHOUKOBOI Tie-
perunku (OT3: r=0,39; p<0,05), 3a1b01 cTiHKM Ji-
Boro nurynouka (OT3: r=0,41; OI'8: r=0,39; o6uasa
p<0,05) Ta 3i 36iIbIIIEHHSIM PO3MIPY JIBOTO MTEPE/I-
cepag (OI'3: r=0,47; OI'6: =0,63; OI'8: r=0,37; yci
p<0,05), T06TO, i3 AIACTOTIYHOIO AUCHYHKITIETO.

Takum unmHoM, y matienTiB i3 MACII criocrepi-
rajucs iCTOTHO BUIII 3HAYEHHS TJII0OKO3U HATIIIE Ta
iz yac ycix sumipiB III'TT, o cynpoBomKyBasio-
cs IHCYJIIHOPE3UCTEHTHICTIO TIEYiHKY Ta 3MEHIIeH-
HAM 1HCYJIIHOUYTJIMBOCTI nepudepiitHuX TKaHWH.
[1ox03a KpoBi HaTIIIe KOpeJioBaa 3 iHIIUMI KPH-
TepisiMu MeTaboJIIYHOTO CUHAPOMY, aKTUBHICTIO 3a-
TaJeHHs Ta eHI0TeHHOI IHTOKCUKAIIi1l, CTPYKTYPHO-
(OYHKITIOHATBHIM CTAHOM MEYiHKU Ta CEPIIS.

OrrinKa IiaTHOCTUYHOI IHHOCTI TiTIepriIiKeMii ik
KpUTEPito BUHNKHEeHHs Ta nporpecyBanHga MACII
MoKasaja, 0 YyTJIUBICTh Ii€i o3Haku OyJa Bil-
HOCHO HEBUCOKOIO 1 cranosuia 22,39+2,59%, toxi
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sk cnenudivnicts Oyiaa snaunowo (94,13+2,50%).
[IpoBenenunii iMOBIpHICHUI MIAHCOBUM aHaJi3 IO-
Kasas, 1110 TirepriikeMisi 30i/1bIryBajia HMOBIPHICTh
punukaenuss MACII y 4,73 pasa (95% CI=1,83-
12,22; Z-statistic 3,211; p=0,0013). To6To, 111 03Ha-
Ka MO’Ke OyTH BUKOPUCTAHA JIJIsT TOAATKOBOI nde-
peHItiaiii Mik iIHTaKTHOIO TIEYiHKOK Ta CTeaTO30M
MEeYiHKU.

3a JaHUMU JiiTepaTypH, y namieHTis i3 MASLD
6e3 cynyrHboro LI/ mocrmpaHgiaJbHUN pPiBeHb
riokosn ta C-mientuay OyJi 3HAUHO BUMII, HIK Y
3nopoBux oci6. Kpim Toro, y HUX BU3Ha4asach Ti-
MEePIJII0OKAroHeMist STk 0O3HaKa TJIFOKAaroHOBOI pe3uc-
TEHTHOCTI, TaKOK BMICT TJIIOKaroHy B IeYiHIl OyB
BUIIIMM 32 PiBeHb Y CUPOBATII Ta PiBeHb (haKTOPy
pocry ¢ibpobiacrtiB-21 6yB BUIIUM Yy KPOBi Ire-
YiHKOBUX BEH, HIK y mepuepiiHuX BeHax, TOOTO,
MASLD acortitoBanacst 3 moCTIpaH/iaTbHUMU Ti-
MepiHCyJIiHEMI€0, TINEePTIOKAarOHEMI€0 Ta ToJe-
paHTHICTIO 710 TytoK03u [10].

[HCy1iHOPE3UCTEHTHICTh Ta TJIIOKAaroHOBa pe-
BMCTEHTHICTH Iie Oijibllle MOPYUIYIOTh BHYTPIll-
HBOIIEYIHKOBUI MeTaboJIi3M JIIAiB Ta JKUPIB:
MaTOTEHETUYHE 3HAYEHHS] MAIOTh 30UIBITEHHS MO-
TOKIB aTOMIB BYTJIEI[IO Yepe3 IJIKOJIi3, KeTOreHes,
IIUKJT TPUKAPOOHOBUX KHCJIOT, 1[0 aKTUBYE CHHTE3
JKUPHUX KUCJOT Yy MEeYiHIll Ta O{HOYACHO 3i 3MiHOIO
IHCYJTIHOBUX CUTHAJIBHUX TIJISAXIB Ta 3 TEHETUYHU-
MU CXUJBbHOCTSIMU MTPU3BOIUTD /10 TIPOTPECYBAHHS
MASLD [2]. Tinepririkemist BUKTMKA€E 301TbIIEHHS
MPOAYKILii TJIIOKArOHY, SIKUM, CBOEID 4YEProlo, Ie
6iJibIe 3061JbIIYE MPOAYKINIO TJIOKO3M MEeYiHKOIO.
3a ymoB MASLD BuHWKae TJIIOKaroHOBa pe3uc-
TEHTHICTb 0 KaTaboJi3My aMiHOKKCJIOT, 10 TIPHU-
3BOJIUTH /IO MiJIBUIIEHHS BMICTYy aMiHOKHUCJIOT Yy
mra3mi Ta 10 3MiH JimigHoro Merabosmizmy. Tomy
IJTFOKaroHOBA PE3UCTEHTHICTD € BASKJIMBOIO JIAHKOIO
narorenesy MASLD [11].

3menmentst iHgexcy Cederholm, 3amporo-
HoBaroro k. Cigepxonmmom ta JI. Baiibemmom
(Cederholm J., Wibell L.) y 1990 p. [5], <65,0
CBiIYNTH MIPO 3MEHITIEHHS MTeprudepiitHoi iHcyTiHo-
YYTJIUBOCTI Ta MPUTHIYEHHS 3aXOTJIEHHS TJTIOKO3U
M'sizamu [12]. BaxiuBo, 1110 3MeHIIEHHST iH/IEK-
cy Cederholm BusiBuiOCH He3amesKHUM haKTO-
POM 301JIbIIEHHS BHYTPILIHBOIIEYiHKOBOTO BMICTY
TPULJIEPUiB, BU3HAUEHOTO METO/IOM ITPOTOHHOI
Mar"iTHoi pe3onancHoi crekTpockorii (H-MRS),
AKMI TaKOX He3aJIeKHO aCOIIIOBAaBCSA 3 IEepHIOO
(hasoro cekperii iHCysMiHy Ta 1HCYJIIHOYYTJIMBICTIO
tkauvH [13]. 3menmenns ingexcy Gutt, 3anporno-
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nosanoro M. Iarrom 3i ciBasropamu y 2000 p. [4],
<45,0 BUSBUJIOCH UYYTJIUBUM TPEIUKTOPOM SIK
301JIbIIEHHS [I€Y4IHKOBOI iHCYJIIHOPE3NCTEHTHOCTI,
TakK 1 3MEHIIeHHs TKAaHWUHHOI 1HCYJMHOYYTJINBOC-
Ti [12]. Onucano HUIKYe 3HAYEHHS 1HAEKCY 1HCY-
ginouyTauBocTi Gutt y maImieHTiB 3 OKUPIHHAM,
HaJBarol Ta abIOMiHAJbHUM OKUPIHHSIM IIiCJIS
cTaHJapTHU3allii 3a CTaTTio, BIiKOM, TPUBAJIICTIO
/1, 3a IMT Ta KiZgbKIiCTIO BiCIIEPaJbHOTO KUPY
B abjoMiHaJIbHIN MIJISHII, BU3HAYeHOro OioiMiie-
npancHuM metoxoM [14]. ILobGinbuie, 3 mocimxe-
Hux 20 iHIEKCiB BYTJIEBOAHOTO MeTabomi3My, iH-
nexcu TkaHHHOI iHCymiHOUyTIMBOCTi Cederholm
i Gutt kpae nepenbavanu [LJ] [15].

Bucnosku

VY nanientis 6e3 I1J] BMiCT IJIIOKO3M HaTIIe 3a
ymoB MACII icToTHO T1epeBUINyBaB aHAJIOTIY-
HUI 32 YMOB iHTakTHOI 1ewinku (5,67+0,26 nmpotu
4,86+0,22 mmous/1; p<0,05). BmicT riaoko3u Ha-
tite 32 yMmoB MACII icToTHO KOpesioBaB 3 iHINMTUMI
KpHUTEPisiMU MeTaboJIIYHOTO CHH/IPOMY, TIapaMeTpa-
MU 3allaJieHHs], eHJ0TeHHOT IHTOKCUKAITIT Ta CTPYK-
TYPHO-(DYHKITIOHATBHUMU ~ TIapaMeTpaMu  CTaHy
neuinku Ta cepig. Ilamientn 3 cymytnim MACII
icTOTHO BifIPi3HAIKMCH Bif 0Ci6 3 IHTaKTHOIO Tie-
YIHKOIO 32 BUIIUMU 3HAYEHHSIMU TJII0K03u Ha 307,
60" Ta 120" i wromIEIO MiZi KPUBOIO TJIIOKO3HU, IO
CYTIPOBOJIKYBAJIOCH iCTOTHO HY)KYMMU 3HAYEHHSI-
MU 1HJIEKCIB THCYJTIHOUYTIUBOCTI TiepudepiiiHux
tkannd Gutt Ta Cederholm. Tinepriikemist Harie
36isbiyBasia WMoBipHicTs BuHUKHeHHST MACII
y 4,73 pasza TOPIBHAHO 3 IHTAKTHOIO MEYiHKOTO
(95% CI=1,83-12,22; Z-statistic 3,211; p=0,0013).
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Cnurcok ckopouyeHb

JAT — piacroniunuii aprepiaJbHUIl THCK

IMT - inzekc Macu Tisa

MACII - metaboiuHo-acoliiioBaHuii cTeaTo3 meyiHKu
IITTT — nepopanbHUil TITIOKO30TOJNEPAHTHIHN TeCT
CAT - cucroniunnii aprepiaJbHUI THCK

I — nykposuii giaber

YCC — yacToTa ceplieBUX CKOPOUYEHb

Carbohydrate metabolism disorders under
conditions of liver steatosis associated with
metabolic dysfunction

0.J. Komarytsia, O.Ya. Korolyuk, 0.M. Radchenko,

A.L. Filipyuk
Danylo Halytsky Lviv National Medical University

Introduction. To date, the characteristics of carbohydrate me-
tabolism at the early stage of steatotic liver disease associated
with metabolic dysfunction - the stage of metabolically associ-
ated liver steatosis (MALS) — have not yet been established, since
the available literature sources consider it together with steato-
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hepatitis, which determined the relevance and expediency of
our study. The aim was to characterize parameters of carbohydrate
metabolism and their correlation links under the conditions of the
MALS and to establish their diagnostic value. Material and meth-
ods. 450 patients with cardiorheumatic pathology were examined,
they were divided into main groups (n=324) with concomitant MALS
and control groups (n=126) with an intact liver. We evaluated the fast-
ing blood glucose level, its correlations, the frequency of hyperglyce-
mia, and the diagnostic value of this sign. In group 2, a standard oral
glucose tolerance test was performed also liver sensitivity to insulin
according to the HOMA-IR index and sensitivity of peripheral tissues
to insulin according to the Gutt and Cederholm indices were deter-
mined. The results were processed statistically, p<0.05 was taken as
the level of significance. Results. In patients without diabetes mel-
litus with MALS, fasting blood glucose was significantly higher than in
patients with intact liver conditions (5.67+0.26 vs. 4.86+0.22 mmol/L;
p<0.05). Fasting blood glucose level in patients with MALS was sig-
nificantly correlated with other criteria of metabolic syndrome, pa-
rameters of inflammation, endogenous intoxication, structural and
functional parameters of liver and heart conditions. Patients with
concomitant MALS differed significantly from patients with an intact
liver in terms of higher glucose values at 30", 60" and 120" and the
area under the glucose curve, which was accompanied by signifi-
cantly lower values of Gutt and Cederholm indices of insulin sensitiv-
ity in peripheral tissue. Fasting hyperglycemia increased the probabil-
ity of developing MALS by 4.73 times compared to intact liver (95%
C1=1.83-12.22; Z-statistic 3.211; p=0.0013). Conclusions. Carbohy-
drate metabolism changes already at the stage of liver steatosis, with
an increase in insulin resistance of the liver and a decrease in insulin
sensitivity of peripheral tissues; therefore, hyperglycemia is an essen-
tial feature of the difference between an intact liver and steatosis.
Keywords: metabolic-associated liver steatosis, fasting glucose,
glucose tolerance test, insulin sensitivity of peripheral tissues,
hyperglycemia.
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KnIHIKO-OHKONMOTIYHI

XapaKTepuCTUKN CropafnyHmuX
MEAYNAPHNX KapLMHOM
LmTononibHoT 3ano3u

Y XBOPUX PI3HOT CTATI

LY «IHcTUTYT enpokprHonorii Ta 0OMiHy peyosuH im. B.M. KomicapeHka HAMH Ykpainu»

Pestome. CriopasnyHa MeaynapHa KapumHoma wutonopioHoi 3ano3u (MK LL3) € reteporeHHM opdaHHIM 3aXBOpPIO-
BaHHAM 3i 3MiHHVM Ta HenepeoayyBaHM nepedirom, Lo acoLiloETbCA 3 TeTePOreHHUMM reHETUYHUMI MOPYLIEHHS-
MV, 30KPEMa PI3HOK POJIIKO HM3KM COMATUYHMX My TaLlin reHiB RET, RAS, a TaKOX MyTOBaHVX BapiaHTIB iHLWWX reHiB, AKi
€ NPUUVHAMU BUHUKHEHHS KapLHOM. KniHiuHnia nepebir MK Bapiioe Bif Ha[3BMUYaHO «MISBOT» MyX/IMHM, KA MOXeE
3aNMLLIATUCA HE3MIHHOK POKamK, 10 arpeCcyBHOMO BapiaHTy, AKUM NPY3BOAWTDL 1O BUCOKOMO PiBHA NeTanbHocTi. Of-
HIEI0 3 MPUYMH TaKUX OCODNMBOCTEN PO3MNAAAI0TH PI3HMLIO B YaCTOTi MyTaLlil reHiB Cepef] XiHOK Ta YOMOBIKIB i, OTxe,
BMAMB CTaTi Ha arpecuBHicTb MK. MeTa. B13HauMTVi OHKOMOTiYHI Ta KNiHIUHI XapakTePUCTUKM XBOPOOM B NaLliEHTIB
pi3HOT cTaTi 3i cnopagnyHvn MK L3, MaTepian i meTogu. PeTpoCnekTUBHMI aHani3 KNiHIYHX JaHKX 66 XBOPUX
Ha cnopaanuHy MK LL3. laHi npo navjieHTiB BKioyany Bik, CTaTb, PO3MIPY NyXMH Ta ix knacudikauilo 3a CUCTeMO
TNM, HafBHICTb arpecuBHIIX XapaKTePUCTUK, CyMyTHbOrO XPOHIYHOTO aBToiMyHHOrO TpeoiauTy (XAIT), obcar xi-
PYPriYHOro BTPYYaHHS, piBeHb KanbuMToHiHY (KL y crpoBaTtui KpoBi O Ta micna onepadii, KinbKiCTb peunavBiB,
NOBTOPHMX OMepPaLli, a Takox NoonepaLiHWi CTaH 300poB'sa (30opoBi, prolongatio morbi, nomepni). PesynbraTul.
[1iK 3aXBOPIOBAHOCTI B XIHOK Npunagac Ha Bik 51-60 pokis, y 4onosikis Ha 10 pokis paHiLLe. Y XBOpYX YONOBIKIB MO~
PIBHAHO 3 >KIHKaMK PO3MIP KapUMHOM CYTTEBO 30iNblIeHNI, WO NiATBEPAKEHO TaKOX OiNbLIOK YaCTKOI YOMOBIKIB Y
KOTOpTi, AKI Manu nyxanHin kateropii 13 1 T4. Y yonosikis MK yTpwuui yacTilwe, Hix Y XXiHOK METacTasyloTb O4HOYaCHO B
LeHTpanbHi Ta natepanbHi nimdosy3nm wui (N1ab) Tay 18,5 pasa uyacTilwe BignaneHo (HanuacTiwe B neviHky). Yacto-
Ta MynbTUdOKaNbHUX cnopaanuHnux MK He pisHUTbCA cepefl YONOBIKIB Ta KIHOK AK i yacToTa iHBasil MK go kancynu
nyxnanHW Ta HaasHOCTI XAIT, Togi AK iHTPa- Ta eKCTpaTMPeOiaHa iHBa3iA 3yCTPiuanaca yacTile y XBOPMUX YOMOBIYOl
cTaTi. Y BCix nauieHTiB Ao onepauii piseHb KLy cnpoBaTui KpoBi OyB BMLLMM 33 BEPXHIO MEXKY HOPMY; Y YOSOBIKIB
MaViKe yTpUUi BULLIMM, HiXK Y XKIHOK. [TpaKT1UHO BCIM MaLliEHTaM He3anexHo Bif CTaTi Oy/a BYKOHaHa ToTaslbHa TMpeo-
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iNeKTOMiA OHOUACHO 3 LIEHTPaNbHO Ta naTepanbHO NiMGOAMCEKLIED, MPOTe B M'ATOI YACTUMHU XBOPUX XKIHOK
nimboancekLis byna obmexeHa nuile LeHTPpanbHUM BIACIKOM WKi (y YOMOBIKIB Taky onepaLito He MpoBoAvv). Y
noonepaLiiHnii nepiof y TPETUHY XBOPWIX YOSOBIKIB BifMiYani peLuamnBy, y 38'a3Ky 3 UvM BUHMKaNa HeOOXiAHICTb
y NPOBEAEHHI MOBTOPHMX OMepaLlil; HEOOXIAHICTL X Y KIHOK Gyna yn'aTepo HuxkUow. Y 14,6% iHOK Ta 27,7% 4ono-
BiKiB NMPY MOBTOPHYIX OMNsaX PEECTPYBAM HEMOBHY GiOXiMiUHY PEMICio, MPO WO CBIAUMNY Pe3yNbTaTh BU3HAYEHHS
KOHUeHTpauii KLl y cnpoBatui KpoBi. Y XiHOK noonepalinHa KoHueHTpauisa KL 3meHwysanaca y 21 pas, y Yonosikis
y 3,7 pa3za. BogHouac Hopmanizauia noonepauinHoil KoHueHTpauil KL 3anexana Bif HaaBHOCTI BifAaneHnx MeTa-
CTasiB UM HenoBHOI bioxiMiyHOT pemicii. CyTTeBile LA 3anexHiCTb NPOoABAANACk y XBOPKX YonoBikis. LLlectepo 3 18
XBOPMX YOMOBIKIB 3i CnopagnuHoo MK nomepnu; cepen »iHOK NeTanbHICTb Y 4 pasu Hpkua. CepeaHin TepmiH, AKMi
NPOMLLIOB MiX BUIaNEHHAM KapLUMHOMU 11 CMePTIO XBOPUX YOMOBIKIB, OYB Ha 3 POKM MEHLLMM, HiX Y XiHOK. BogHouac
cepefiHin Bik 0CTaHHix OyB Ha 20 POKiB OiNblMM, HiXK Y MOMepnX YonoBikis. BUCHOBKM. ArpecuBHilla nosepiHKa
MKy YonoBiKiB (Hi>K y >KIHOK) OXOMIIOE BiNbWMI PO3MIP MYXAMHK, YacCTilly IHTPa- Ta eKCTPaTUPeOQinHy iHBa3ilo, Wi-
pOKe MeTacTa3yBaHHSA B NiMbaTVuHi BY3nu Wi, YacTille BiaganeHe metactasyBaHHs, BULLMIA piBeHb KL y cnpoBsaTui
KPOBI, YaCTi nicnaonepawinHi peunaven Ta BULLY NeTanbHiCTb. [na XBOpMX XKIHOK, AKi YacTiwe xBopitoTb Ha MK, Hix
YOJIOBIKK, | [NA AKMX MK 3aXBOPIOBAHOCTI Npunagace Ha 10 pOKiB Ni3Hile, HiX Y YOMOBIKIB, HETaTUBHMM YMHHNKOM
woao nepebiry xBopoby moxe OyTu Bik NoHaa 60 pokis.

Kntouosi cnoBa: cnopaavuHa MeaynapHa KapLmHOMa LWMTONOAIOHOT 3aN1031, XapakTepUCTUKM NMYXIVH, KanbUUTOHIH,

PeLnanBY, NETaNbHICTb, XBOPI PI3HOI CTaTI.

Cropaanuna gopma MK 1113 cranosuth 75-
80% ycix Bumaakis MK, sikuii, 3Baskaiount Ha HOTO
PiAKiCTB, CIIpaBe/yInBO BBa)KalOTh Op(aHHUM 3a-
XBOPIOBAHHSM, a KaplMHOMY, 1[0 BUHUKA€E 3 Ta-
padomikynapaux kiaitua 113, gki MaoTh MOXO-
JUKEHHSI BiJl HEPBOBOTO TPeOiHIsA, — HEHPOEH/I0-
KPUHHOIO TyxJauHoio [ 1]. Yepe3 HelipoeH/IOKpUHHE
noxo/pkeHHst MK myxymHHI KJIiTHHE 36€piraioTh
3Ii6HICTD 10 ceKpellii HU3KM 6i0aKTUBHUX CIIOJYK,
cepen sixkux KII i pakoBoeMOpioHaIbHIIT aHTUTEH
€ yyTJIMBUMHU OHKOMapkepamu MK; 3MiHy iX KOH-
IEHTpAaIlil B CUPOBATIli KPOBI BUKOPUCTOBYIOTH SIK
s piarnoctukn MK, Tak i B mepioj mootepartiii-
HOTO BeJIEHHSI MAIieHTiB [ 2, 3].

3 morssiy 610JIOTIYHUX XapaKTEePUCTHK CIIOpa-
mmyna MK 113 € reteporeHHUM 3aXBOPIOBAaHHSIM
31 BMiHHOIO Ta HelepeadavyBaHOIO TIOBEIIHKOIO, 110
ACOIIIOETHCS 3 TETEPOTEHHNMHU TeHeTUIHUMU TTOPY-
IIEHHSIMHY, SIKi € MPUYMHAMU BUHUKHEHHS Kapiiu-
Howm. Kniniunnii nepebir MK Bapiroe Bijj HaazBuyaii-
HO MJISIBOI ITyXJIMHU, SIKQ MOKe 3aTUINIATUCS He3MiH-
HOI0O pOKaMM, /IO arpecMBHOTO BapiaHTa, 3a SKOTO
CIIOCTEPITAETHCSI BUCOKUI PiBEHD JIETAIbHOCTI.

[Myxmuunanit matorene3 MK, B ocHOBHOMY,
MOB’SI3aHUN 3 aKTHUBAIli€l0 TPOTOOHKOreHa RET
(REarranged-during-Transfection), sxuii komye
TpaHcMeMOpaHHUil OLJIOK, 10 HAJEKUTDH [0 Hajl-
POJIVHY KaJITePUHIB, 13 (PYHKITIEIO PETlenTOPHOI TH-
posunkinasu [4, 5]. Ciagkosi MK (20-25%) ciipu-
YWHEH] natoreHHUMU Bapiantamu RET 3apoakoBoi

356

JIiHiI; BOHUM IPUCYTHI B yCiX KJIITHHAX OpraHizmy,
YCIa/IKOBYIOTbCS 32  aBTOCOMHO-JIOMiHAaHTHUM
TUTIOM 1 TOJIJIAIOTBCA Ha CiIMEHHY KaplMHOMY Ta
MK y ckmani cuHApOMY MHOKWHHOI €H/IOKPUH-
Hoi nHeommazii 2 tTuny (MEN2). ¥V cnopagnuniii
MK renernyni 3MiHI € COMAaTUYHUMHA, BUHUKAIOTH
de novo B okpemnx mytoBauux C-xmitnHax 1113,
BUSBJISIOTHCS JIMIIE B IIYXJIMHI TAllieHTiB i3 Hera-
TUBHUM ciMeliHnM aHaMHe30M. Criopaznydi MK we
MOB’sI3aHi 3 €HJIOKPUHHUMU CUHAPOMaMH |2, 6].

Kniniuni xapaktepuctuku crnopagngyanx MK
113 371€6iMbII0TO AOCTIKEH] 32 KapIIUHOM i3 My-
tanisiMu RET, npoTe HaBITHh [T HUX Pe3yJibTaTh
Ta BUCHOBKM 4YacTo cynepewnsi. Tak, pani mpo
pisuuIio yacrotu mytaiiii RET cepep KiHOK Ta
YOJIOBIKIB HEO/[HO3HAYHi: 32 OJHUMH, [OPiBHSIHO
3 yoJioBikamu Kinku, gki maioth MK 1113, gacri-
e € TO3UTUBHUMHU IO/I0 OHKOTEHHUX MYyTalliil
RET [7], Toni six 3a iHIIUMU, TIOPIBHIOIOYY TTAII€EH-
TiB i3 myTaniero RET M918T i3 xBopumu 3 iHmnmm-
mu myTtarisimu RET, a takoxk xBopumu 3 RET/RAS
JIKOTO THILY, He OyJI0 3a3HaYeHO BiAMIHHOCTEN y IX
ctati [8]. Taki x pi3Hi BUCHOBKM CTOCYIOTBCS i 4ac-
TOTH 3axBOpIoBaHOCTI HAa MK y jKiHOK Ta 40JIOBIKiB
[9, 10], a Takox arpecuBHOCTI MK y XBOpux pizHoi
crari [11,12].

Merta po6OTH — BU3HAYNTH OHKOJIOTTYHI Ta KJIi-
HiYHI XapaKTePUCTUKN XBOPOOU B TAI[IEHTIB Pi3HOI
crari 31 copaanuanmu MK 1113.



ISSN 1680-1466" ENDOKRYNOLOGIA" 2024, VOLUME 29, No. 4

Marepiax i MmeTou

JLuist ipoBeieHHsT TocIiKeHb OyJia chopMoBaHa
Koropra mariienTiB 3i cnopaguunum MK 13, gki
Gysin 00OCTEKEHI Ta TIPOONEPOBaHi y XipyprivHomy
Bigmiai 1Y «IHCTUTYT eHIOKPUHOJIOTI Ta 0OMiHY
peuoBuH im. B.II. Komicapeaka HAMH ¥Yxkpaians»
y 2000-2024 pp. ¥ koropry ysiinio 66 XxBopux, i3
HuX 48 kiHOK y Biti 14-74 pokiB i 18 40JIOBIKIB y
Bii 26-83 poxkis. /liarno3 cnopaanunoro MK 13
6a3yBaBCs Ha JaHMX aHAMHE3Y: BiZICYTHICTh y po-
JIMHAX maiienTa XxBopux Ha pak I3, 3axBopioBanb
HAHUPKOBUX 1 TAPANTUTONOAIOHNX 34103 Ta 0CO-
6JIMBOCTEl O3HAK 30BHIITHBOTO BUTJISIILY, SIKi MAfOTh
JllarHOCTUYHE 3HaueHHs st cnagakoBoi MK. Pi-
Benb K1l y cupoBariti KpoBi 4ieHiB POAUHN XBOPUX
OyB y MesKaX HOPMU.

PeTpociieKTHBHO JlaHi TPO MAIli€HTIB  OyJIu
OTPUMAaHI 3 KJIIHIYHOTO PEECTPY XBOPUX Ta BKJIIO-
YaJin BiK, CTaTh, PO3MIPHU MyXJIMH Ta 1X Kaacudika-
mito 3a cucremotro TNM (8 penakiiist), HasBHICTb
arpecuBHUX XapaKTePUCTUK (MYJIbTH(HOKATBHICTD,
inBasis), cymyraboro XAIT, obcsar xipypriunoro
BTpyuanHns, pisenb KII y cuposatiii kpoBi 10 Ta
MicJs oreparlii, KiJTbKiCTh PENUANBIB, TTOBTOPHUX
orepailliii, a TaKoK IMOOIepPaIliiHu cTaH 3/I0POB’s
(3moposi, prolongatio morbi, momepuri).

HasiBHicTb ABOX i Gijibllle IyXJIMHHUX BOTHUIIL
ITK nesasesxHo Bij tokastizanii (ogHobiuHa U 1BO-
GiuHa) BU3HAYAIM K MYJIBTH(OKATbHICTD, 3a CTy-
meHeM iHBa3il Ha OCHOBI pe3yJbTaTiB TaToMOPGO-
JIOTIYHUX JIOCJIJKEHb BUJIJISIIIA OKPEMO KarlCyJib-
Hy, iHTpa- un ekcrparupeoinny. XAIT 6ys miarsep-
JUKeHU pe3yabTaTaMU aTOJI0TOAHATOMIYHUX eKC-
MepPTU3 TIPO HASIBHICTH JTIMMOIMTAPHOTO TUPEOITH-
Ty. He 3actocoByBasin HoBiTHIO Kaacudikarmito MK,
10 PeKOMeHI0BaHa HermoasHo [ 13], 60 HeoOXimHa
indopmallis 1Mpo BiJIMOBIIHI XapaKTEePUCTUKHU, Ha
skux 6Gasyerbest nopii MK (BuCOKMiT/HU3BKUI
CTYIiHb 3JIOSKICHOCTI), BiZICYTHSI st OLIBIIOCTI
xBopux, mpooriepoBanux y 2000-2020 pp.

Cratuctuuny 06poOKY JaHUX IIPOBOIMIIN 32 BH-
KOPUCTAHHS KPUTEPII0 Y3TOKEHOCTI PO3NOJIiJIIB
x? Iipcona (P,) Ta HesanexHoro t-tecty (xpure-
piit Creionenta, P). CraticTiyni po3paxyHKu BU-
KOHaHI TTPY BUKOPUCTAHHI TTaKeTa KOMIT I0TEPHUX
nporpam «Statistica 12 by StatSoft, Inc.». Kpurnu-
HUI piBeHb 3HauyIIOCTI puitMasu 3a 0,05.

PerpocriekTuBHUI XapakTep OCJIKEHHST He
notpebye yaromxkenus 3 Kowmicieio 3 mutanb 6io-
etuku [HCTUTYTY.

Pesyabrati Ta 00roBOPEHHS

CepenHiil Bik XBOpHUX JKIHOK 1 YOJIOBIKIB Ha
MOMEHT jiarHocTukn MK cyTTeBo He pisHuBCS
(48,3 poky i 50,4 poxy BiITIOBIIHO IJIST KIHOK i 4O-
J0BiKiB). Ilik 3aXBOPIOBAHOCTI B KiHOK TIPUTIAJIAE€
Ha Bik 51-60 pokiB, y 40JIOBIKiB femo panimre (Ha
41-50 pokiB) (puc.). CriBBiHOIIEHHS] MiXK KiJb-
KiCTIO XBOPHUX ’KiHOK 1 40JIOBIiKiB cTaHOBHJIO 2,67:1.

1 2 3 4 5 6

PucyHoK. Po3noain xsopyix pi3HOT CTaTi 3a71€XHO Bif BIKY Ha MOMEHT Aia-
rHocTukn MK LLI3.

[pumimea. C8imsii cmosnyuKU — XiHKU, memHi — 4onosiku; 1 — 0o 30 pokis,
2 —31-40 pokie; 3 —41-50 pokis; 4 — 51-60 pokig; 5 — 61-70 pokie; 6 — 71 piK i
birtble. * = pi3HUUA 30 0aHUMU ON1A XIHOK 8ipoeioHa (P <0,05).

Figure. Distribution of patients of different sexes depending on age at the
time of diagnosis of medullary carcinoma of the thyroid gland.

Note. Light bars are women, dark bars are men; 1 — up to 30 years; 2 — 31-40
years old; 3 —41-50 years old; 4 — 51-60 years old; 5 — 61-70 years old; 6 —
71 years and older. * — the difference with the data for women is significant
(P <0.05).

Y XBOpUX YOJIOBIKiB MOPIBHAHO 3 KiIHKaMU PO3-
Mip KapuuHOM cyTTeBo Oimbmmii (34,4£0,98 mm
i 27,820,47 MM BiITOBIZIHO B YOJIOBIKIiB 1 B JKiHOK,
p<0,001). Ile Takosx miATBEPKEHO OIIBIIOK YacT-
KOO YOJIOBIKIB y KOTOPTi (IIOPIBHAHO 3 BiJICOTKOM
JKIHOK), ki Masii iyxyinau kateropii T3 1 T4, remno
MEHIIIOI0 YaCTKOIO0 XBOPUX YOJIOBIKIB 13 KapIlUHO-
Mamu Kateropii T1 i BiZICyTHICTIO TaKWX i3 MyXJu-
Hamu Kareropii T2 (ta6m. 1). 3azHauaemo, 110 K
Y JKIHOK, TaK i B 4OJIOBIKiB HE PEECTPYBaJIN MiKpO-
KapIIHOM.

Y wonosikis MK yTpuui yacrire, HiXK y KiHOK
MEeTacTa3yBaJIM OJJHOYACHO B IEHTPAJbHI Ta JiaTe-
pasbhi simMdosysau mui (N1ab) tay 18,5 pasa yac-
time Bignaneno. Haftuacrinie Bigzaseni meracrasu
JiarHocTyBasim B revidii. HatoMmicTh y KiHOK y
2 pa3u yacrilie peecTpyBaJd HeMeTacTa3yroui Kap-
oMM (7B, TabJr. 1).
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OpwuriHanbHi 0OCHIAKEeHHA

Tabnuua 1. Xapaktepuctvikn cnopaanunux MK L3 y xBopux pizHoi
cTati, n (%)

Table 1. Characteristics of sporadic medullary carcinomas of the thyroid
gland in patients of different sexes, n (%)

XapaKTepucTuku nyxnuH KiHkn Yonosiku PX
Tumor characteristics Women Men
(n=48) (n=18)

Kateropis:

Category:
T 28 (58,3) 6(333) 0,070
T2 13(27,1) 0(0,0) 0,013
13 6(12,5) 8 (44,4) 0,004
T4 12,1 4(22,2) 0,005
NO 35(72,9) 7(3838) 0,010
Nla 5(10,4) 3(16,7) 0,488
N1b 5(104) 3(16,7) 0,488
N1ab 3(83) 5(27,8) 0,017
N1a-NTab 13(29,1) 11(61,2) 0,010
M 12,1 7(389) 0,001

MynbTudokanbHi 3(6,3) 0(0,0) 0,277

Multifocal

IHBa3iA:

Invasion:
KancysbHa 32 (66,7) 15(83,3) 0,182
capsule
iHTPaTUpPeoifHa 24 (50,0) 14.(77,8) 0,041
intrathyroid
eKCcTpaTpeoiaHa 5(10,4) 8 (44,4) 0,001
extrathyroid

XAIT 15(31,3) 2(11,1) 0,095

Chronic autoimmune

thyroiditis

Yacrora myasrudokaabHux crnopagndanx MK
He pi3HUJIAc cepell Y0JIOBiKiB Ta JKiHOK 5K i 4acTo-
Ta igBazii MK 710 kancysu myXamHu Ta HagBHOCTI
XAIT, Toni sk iHBa3is MyXJIMHHUX KIITHH y TKAHU-
ny 113 Ta ekcrparupeoiHa iHBa3ist 3ycTpivanacs
JacTile y XBOpUX 40JI0Biuoi crati (auB. Tabu. 1).
¥ Bcix narienti piserb KIT y cuposariii kposi 6yB
BUIIIAM 32 BEPXHIO MKy HOPMU — BiJl TIOMipHOTO
HiZBUIEHHS 10 3HAYHOrO (Tadu. 2). Y 4oJ0BiKiB
cepeniii pisennb K11 10 onepaitii 6yB maiike yrpuui
BUIINM, HI3K Y JKiHOK.
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Ta6nuua 2. KoruenTpauia KU y cpoBaTui KpoBi XBopyx pi3HOT CTaTi 3i
CNopaanuHoio KapumrHomolo L3 fo Ta nica BuaaneHHA MyxanHu, nr/ma
Table 2. Concentration of calcitonin in blood serum of patients of different
sexes with sporadic carcinoma of the thyroid gland before and after tumor
removal, pg/mL

KoHueHTpauia KL, KiHkn Yonogiku
Concentration of calcitonin Women Men
(n=48) (n=18)
Hooonepauii 81614283 2372442149
Before the operation
i
icna onepadji 37,944 4%% 643,1462,7% %

After surgery

lpumimka. * — p<0,001 nopigHAHO 3 BIONOBIOHUM NOKA3HUKOM Y XIHOK,
** — p<0,001 nopieHAHO 3 BIONOBIOHUM NOKA3HUKOM 00 onepauii; pege-
peHmHuL pisersb KL y kposi 300posux ocib6 cmaHosume 0718 4008ikis — He
6inewe 9,4 ne/mn, 018 XiHOK — He binbuwie 6,5 n2/mn.

Note. * — p<0.001 compared to the corresponding indicator in women,
** — p<0.001 compared to the corresponding indicator before surgery; the
reference level of calcitonin in the blood of healthy individuals is no more than
9.4 pg/ml for men, and no more than 6.5 pg/ml for women.

[IpakTryHO ycim marieHTaM He3aJaeKHO BiJl cTa-
Ti OyJla BUKOHAHA TOTAJbHA THPEOIAEKTOMIsT — y
97,9% sxiHok Ta 94,4% qosoBikiB (Tadu. 3). Y m'sitoi
YACTUHY XBOPUX JKIHOK OJIHOYACHO 3 THUPEOI/IEKTO-
Mi€I0 BUKOHYBAJIW JUIIe JiM(MOIUCEKITIIO TIEHT-
pajJbHOTO BIiJICIKY 1Wi, TOJi SIK Y YOJIOBIKIB TaKy
omepairifo He TpoBoAMM. HaTtoMicTh meHTpasib-
HYy Ta JlaTepajbHy JiM(OANCEKII0 BUKOHYBAJIU B
6isbIocTi XBopux 3i criopaanunoo MK II13.

Y moorepariiitHuii 1epiosi y TPETUHW XBOPUX
YOJIOBIKIB Bi/]MiYaJii PEIUIMBY, y 3B'I3Ky 3 UUM
BUHUKAJIA HEOOXIIHICTD Y TPOBE/IEHH] TIOBTOPHIX
omepailiii (ceJIeKTUBHA AWCEKITiS TN, BUAJIEH-
HSI MeTacTas3iB CepefloCTiHis); HeOOXiAHICTh X y
KIHOK OyJia BI'SITepo HIZKYOM0. /[BoE XBOpHX 4O-
JIOBIKiB OTpPUMaJIM ceaHCH IIPOMEHEBOI Teparlii Ha
obstacTh i, a ABOE npuiitMaioTh (i MOHMHI) iHTi-
Gitopu TuposuHKiHaz — Bauzaerani6 (Kampesca, 7
mic.) uu cynitini6 (Cyrent, 2,5 pokn). JKinku mo-
orepariiiiie JikyBaHHus He orpumyBain. Y 14,6%
JKiHOK Ta 27,7 % 4YO0JIOBIKIB TP MMOBTOPHUX OTJIsIIaX
PEECTPYBaIN HETIOBHY Oi0XiMiUHY pemicito, TIpo 1o
CBIIUMIN Pe3yJIbTaTU BU3HAUEHHS KOHIlEHTpaIlii
KII y cupoBatiii Kposi.

Haszaran cepenniit pisens KII y cuposariii kpo-
Bi MICJIS OTIEPAaTUBHOTO BUIATEHHS KapIIMHOMU Ta
mvcekItii iMGoBy3iB 1mui 6yB CYyTTEBO HUKUNM,
HIXK /10 onepaitii: y »)kiHok koHnenTpatiss K1 3men-
myBajsacgd y 21 pas, y 4oJioBikiB y 3,7 pasa (JuB.
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Ta6nuua 3. XapakTep npoBeAeHOro fikyBaHHA XBOPYX Pi3HOT cTaTi 3i cno-
paavuHmn MK L3, n (%)

Table 3. The nature of the treatment of patients of different sexes with
sporadic medullary carcinomas of the thyroid gland, n (%)

KniHiuHi nokasHukm KiHkn Yonosiku PX
Clinical indicators Women  Men

(n=48) (n=18)
lemiTnpeoigektomia/pesekuia L3 1(2,1) 1(5,6) 0,490
Hemithyroidectomy/thyroid
resection
ToTtanbHa TMpeoiaeKTomia 4(8,3) 2(11,1) 0,726
Total thyroidectomy
TnpeoigekTomin 9(18,8) 0(0,0) 0,048
Ta nimpoamcekuia *
Thyroidectomy and
lymphodissection *
TnpeoigekTomina 34(70,8)  15(833) 0,301
Ta nimpoamncekLia **
Thyroidectomy and
lymphodissection **
Peuvgven 12,1 6(33,3) <0,001
Relapses
[ToBTOpHI onepadii 2(42) 4(22,2) 0,023
Repeat operations
HenogHa 6ioximiuHa pemicis 7(14,6) 527,7) 0,215
Incomplete biochemical remission
loonepauirHe nikysaHHA *** 0(0,0) 4(22,2) <0,001
Postoperative treatment ***
JleTanbHicTb 4(8,3) 6(33,3) 0,011

Lethality

Tpumimka. * — ueHmpasneHa niMgooucekyis, ** — ueHmpaneHa ma name-
DanbHA nimgoducekyis, *** — 08o€ x80pux ompuMyloms mapeemHy mepa-
nito (00 Yb02o 4acy), d80€ — oMpuUMy8aIU NPOMEHESY MePanilo.

Note. * — central lymphodissection, ** — central and lateral lymphodissection,
***_ two patients receive targeted therapy (so far), two — received radiation
therapy.

tabj1. 2). BogHouac HopMmastisallisi moomepaniitHol
rkounentpaitii KII 3anexana Big HasBHOCTI Bii-
JaJIeHNX MeTacTasiB 4i HEMoBHOI OioxXiMiuHOI pe-
micii. CyTTeBile 1151 3a7€KHICTh TPOSBJISANACH Y
xBopux 4oJioBikiB. Tak, piers K1l y kpoBi xBopux
YOJIOBIKIB, SIKI HEe MaJIM MTUX YNHHUKIB y MMOOTEpa-
mifiHuit nepiox, cranosuB 2,80%0,35 1ir/mu1, TOI SIK
3a HAsSIBHOCTI HEIOBHOI 6GioxiMiuHOI pemicii — 88,3+
+12)9 nr/ma, a B pasi BiiJlaJieHUX MeTacTas3iB —
1511,6%£207,1 ur/mu. s xinok pisens KII y
KPOBI XBOPUX, SIKi He MaJil yCKJIaJHEHb, CTAHOBUB
2,23%0,35 1r/MJ1, 3a HassBHOCTI HEITOBHOI 6ioXimiu-
Hoi pemicii — 41,4+0,5 mr /M.

Ha xams, mectepo 3 18 XBopux 40JI0BIKiB 3i CITO-
paauunoio MK momepsn; cepe sKiHOK JIeTaIbHICTh
y 4 pasu Hwkya (auB. tabu. 3). Cepemniii Tepmin,
SKAU TPOUIIOB MiX BUJAJEHHAM KapIUHOMU i
CMEepTIO XBOPUX CTAaHOBUB /i KiHOK 7,8%0,4 poky,
a7t wostosikiB 5,0£0,6 poky (<0,01).

MK HI3 — pigkicHuid T HEHPOEHAOKPUHHOTO
HOBOYTBOPEHHSI, € TPETHOIO 32 MONINPEHICTIO Kap-
rnuaoMoto 13 micas maninsgproi ta GonikyasapHOl
[2]. Bincorok xBopux i3 MK cepexn ycix martien-
TiB i3 TUPEOITHUMHU KapIIMHOMAaMH, sIKi 0OCTeReHi
Ta nposikoBaHi B [HCTUTYTI 3a TpuBasuii mepion
(1997-2015 pp.), cranosusa 1% [14].

Binowmo, 110, Hazarasm, st THPEOITHOTO Paky Xa-
pPaKTepHUM € YiTKe IepeBa’kaHHs XBOPHUX KiHOK,
aste juis MK y 6isbiocTi pobiT 3asHaveHa BiacyT-
HICTb CYTTEBUX IlepeBar KiJIbKOCTI XBOPUX KiHO-
yoi crari [15, 16]. 3 iHImoro 60Ky, y AeSIKUX cepisx
BCTAHOBJIEHO, 110 CIIIBBIJIHONIEHHS MK KIJIbKICTIO
XBOPHX YOJIOBIKIB i JKiHOK € Ha KOPUCTb OCTaHHIX —
2,3:1-4:1 [17, 18] un MK 3ycTpivaerhcs yacriiie B
40JI0BiKiB, HiXK Yy kiHok (0,41:1 un 0,73:1 [10, 19].
3a HATUMU JIAHUMH, JKIHKA 31 criopagndnnmu MK
113 Bce sk MatOTH KiJBKICHY TTepeBary Hajl 40JIOBi-
kamu (2,67:1); BiporifHUX 3MiH y CITiBBiHOTIIEHHI
KIJIBKOCTI JKiHOK 1 YOJIOBIKIB 3aJIeKHO Bijl BiKy I1a-
III€EHTIB HE CIIOCTEPiraim.

Cnopaguuni MK 3a3Buyali BUHUKAIOTH TCJIS
30 poxkiB, MiK 3aXBOPIOBAHOCTI IPUTIA/IA€ HA T ATe-
mocre gecaTuiitTra xkutTs [20, 21]. Hamri pesyb-
TaTU TiATBEP/UKYIOTh 1[I BUCHOBKH, YTOYHIOIOYH,
110 IiK 3aXBOPIOBAHOCTI B YOJIOBIKIB HAcTyIa€ Ha
10 pokiB paHiliie, HixK y JKiHOK.

[Ipu crpatudikartii 3a cTarTio MU 3'dcyBaju, 10
XBOPI YOJIOBIKM MAIOTh OiJIbIII 32 PO3MIPOM KapIUHO-
mu, Butii Kateropii myxsmH T (T3 1 T4), gactinty in-
Tpa- Ta eKCTPATUPEOITHY 1HBA3II0 My XJIMHHUX KIIITHH,
yacrinte mupoke MetactazyBantst MK y simdosysinu
mui (N1ab), a Takox Bigmasere (mepeBakHO B Tie-
JiHKY), BUIIMIT CepeHiil Joonepariiiumii 6azajabHuI
pisetb KIT y cupoBatiii Kposi, Hixk y skiHoK. [ToxiOHi
TlaHi, a came BUILY B 40JIOBiKiB KoHIleHTpario KII,
YaCTINTy eKCTPATUPEOiIHY 1HBA3I10 MyXJIMHUA Ta Yac-
it MeTacTa3u B GiIbIiTy KiIbKicTh J1iM(OBY3IIiB 1l
OTPYMaHi iHITUMH, SIKI 3a3HAYAIOTh, 110 TS PiSHUIIS
He CYTTEBA B TAINIEHTIB 13 IysKe MaTeHbKUMU (<5 MM)
nyxsimHamu 1113, ane crae oueBunnoo 3a MK poswmi-
pom 5-40 mm. CraTeBi BiIMiHHOCTI € HA3HAYHIIITMI
TUII 9aCTOTH MeTacTa3yBaHHsS i MEHITIMHU JIJIST eKC-
TPaATUPEOIZIHOI 1HBa3il. ¥ pasi Besmkux myxianH (>40
MM) cTareBa Pi3HUI 3a3HAUYEHUX XapaKTEPUCTUK
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3HuKaia [18]. Y xoropti, gka pociikeHa HaMmu, Mi-
KPOKApIIMHOM He OyJIo Hi y XBOPUX JKiHOK, Hi B 4O-
JIOBIKIB, a cTaTeBl BIAIMIHHOCTI, HABIIAKY, HAN3HAYHI-
muMy OyJIn JIIE 9aCTOTH eKCTPATHPEOifHOl iHBasil
(4,2 paza) i MeHImIMME /1711 MeTacTasyBanH: (2,1 pasa).
PesysnbraTty anamisy, SKuil MpOBeNCHUU HaMW,
MATBEP/KYE TaKOK BUCHOBOK, IO YOJIOBIYA CTATh
€ MPOTrHOCTMYHUM YMHHUKOM He TUIbKHU ILIOJ0 iH-
TEHCUBHOCTI MeTacTasdyBaHHs B JIiM(OBY3JH, aje
i 110/I0 BUHUKHEHHS PEIUAnBY Ta/9u cMepTi [22,
23]. IlinTBep/KyIoTh arpecusHinty noBeminky MK
y JOJIOBIKiB /1aHi, 10 B Tpy1i namienTiB i3 MK Bu-
COKOTO CTYyTEeHsI 3JI04KICHOCTI CITiBBiJHONIIEHHS
JKIHKM © YOJIOBIKM OyJI0 Ha KOPHCTH YOJIOBIKiB
(0,57:1), a B rpymii MK HU3bKOTO CTYIIEHSI 3JI0sIKiC-
HOCTI, HaBIIaKH, YACTKa JKiHOK 3HAYHO IIpeBasioBaja
(5,33:1). Ilpu 11pOMY B TI€pIIiil TPy BiZICOTOK pe-
UAUBIB y 15 pasiB mepeBUIIyBaB TaKWil y IPYTil,
110 30ira€Thest 3 HAIMMU pe3yJIbraTamu. Y TPyiii,
jie OubimicTh Oysia 3a YOJIOBIKaMM, CIIOCTEpirann
TaKOX YaCTIly Cy[INHHY 1HBA3il0 W JIeCMOILIA3io;
OCTaHHIO PO3IJISAZAIOTH SIK MapKep MeTacTa3yBaHHS
KapimHoM [11]. BBaxkaioTs, 1110 mepeBaskaHHS 40JI0-
BiKiB y XapakTepucTukax arpecuBnocti MK 3nau-
HOIO MipOt0 3yMOBJIeHe Gi0IOrYHIUMU YMHHUKAMH,
3'sICYyBaHHS SIKUX TIOTPEOYE TOAABIINX JOC/IKEHb
[18]. Bogrouac 3rijiHO 3 iHITMMY TOBIIOMJIEHHSIMH,
JKIHKM YacTillle MaloTh OiJIbIIl IIPOrPeCyIouy CTaIiio
3aXBOPIOBAHHS 1 GLJIbII HECIIPUATIUBUI KIIHIYHUI
PO3BUTOK XBOPOOH, IO IMATBEPKYBAIOCS YaCTi-
IITMM BUHUKHEHHAM pernanBiB [ 12, 24].
JletanpHicTh cepes yonosikiB i3 MK 1113 y ne-
KiJIbKa pasiB BUIIA, HiK cepell XBOPUX KiHOK, IIPU
1IbOMY TE€PMiH, [0 POMIIIOB Mi’K BUJIAJIEHHAM Kap-
IIMHOMU U CMEPTIO B YOJIOBIKiB Maii’ke Ha 3 POKHU
OyB KOPOTIINM. 3a3HAYMMO, 1[0 B IT'SITHOX 13 MIECTH
nomepJinx 4oJoBikiB MK Mertacraszysasa Bigmase-
HO, TOJi SIK Ile He CIIOCTEPiTaau cepesl TTOMEPJIX
’KiHOK. BopHowac cepemHiil Bik ocranHix OyB Ha
20 pokiB GinbimMm (66,5 PoKy), HisK y HOMEPJIX
4oJ10BiKiB (46,1 poky). IIpo nHectipusaTiuBuii K-
HIYHWIT PO3BUTOK XBOPOOU caMe B JKIHOK, BIK SIKIX
MepeBUIIy€ 5D POKiB, crioBimmau panie |12, 24].
OxpemMo HEOOXITHO 3a3HAYNTH, IO ¥ JOTETep y
JIITEPATypi iCHYE JIYMKA, IO JIITH Ta MiJJTIITKA He XBO-
pitoth Ha criopazunuty MK 1113 [25, 26]. TIpote 1151
yCTajleHa Te3a B OCTaHHI POKU ToYasa Ti/iJIaBaTUCS
cymuiBy. Y 2024 poui omybiikoBara podoTa TPy
nocrigaukis i3 Tamre-Bitenbeprepkoro yHiBepcuTe-
Ty iMm. Maptuna Jlrorepa (Himeuunna), B gkiii HaBe-
JIeH1 pPe3yJIbTaTh PeTPOCHEeKTUBHOTO MOPiBHAIBHOTO
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Jocaiprerns jikyBanHd naiienTis i3 MK 1113 Brpo-
nox 30-piuroro nepioxy. Cepen 1252 xBopux 107
(8,5%) Gy y Bitti 10 18 poKiB i JiIiie 4eTBEPO 3 HUX Y
Bitti 14-17 pokiB Masu criopanaHy hopmy XBopoOH,
M0 TATBEP/KEHO Pe3yIbTaTaMi TeHeTUIHIX JIOCJTi-
JUKeHDb. ABTOPH 3pOOMJI BUCHOBOK, IO CIIOPAITYHA
MK 13 € BUHATKOM y IMTUHCTBI (UM B3arajii BUHU-
Ka€?) Ta PiJIKiCTIO B iU TKOBOMY Billi 6€3 3a/1e;KHOC-
Ti BiJ cTaTi. BoHA MPOSBILETHCA K 3aXBOPIOBAHHS
de novo 1 Ha MOMEHT BCTAHOBJIEHHSI JiarHO3y MOKe
MaTHU TaKe X IMUPOKe MeTacTa3yBaHHs, K i CITaIKOBI
KapIIMHOMM KaTeropii HaltBUIIOTO pusnKy [27].

[Ipo pinkicHYy MOXJIUBICTH BUHUKHEHHS CIIO-
pagmunoi MK y giTedt i miamiTKIB CBi[4aTh TAaKOXK
HajicyyacHi gani mpo 20 xBopux (9 skiHovoi cTati) y
Biti 10-21 pik, gKi BXOUJIN B KOTOPTY, 1110 MiCTHJIA
MaIi€HTIB, TPOOIIEPOBAHNX BIPO0BK 60 pokis. /li-
arno3 «crnopagauaaa MKy craBuim 3a KJaiHIYHUMEA
xapakrepuctukamu, Konienrpaitist KII y kposi miux
XBOPHUX CYTTEBO IlepPeBUIIlyBaJa TaKy MOPIBHSHO 3
xBopumu 3 MEN2. ITepeBaskna OijibIIicTh XBOPUX
Mautu Kateropito myxsmau T2N1b [28].

Y KoTopTi, 10 MOCiIPKeHa HaMU, € /1Bl TIAIli€HT-
ku y Bitti 14 pokis. B oqnomy Bumaaky MK kBai-
(ikoBana sk myxauHa kateropii T2NOMO, y apyro-
My — T2N1bMO. O6usi myxsinHu 6e3 ekcTpaTupe-
O1JIHO1 1HBa3ii, i3 BUCOKUM JIOOTIepallifiHUM piBHEM
KII y cuposartiii kpoBi; y apyromy Burnagky MK
mysbrudokanbHa. Ilicst onepartii B 000X marieH-
TOK 3apeECTPOBaHO GioXiMiuHe BUJIIKOBYBaHHS, 6e3
pennauBiB. Cxo:xe, M0 HAIIIEe TTOBITOMIEHHS TaKOK
CITOBIIIA€E PO PiZIKiCHI BUIAAKN BUHUKHEHHS CIIO-
pagmunoi MK 113 y migmiTkis.

Bucnosku

1. PesysbraTii peTpoCHeKTUBHOTO JIOCJIiJIPKEH-
H4a xapakrepuctuk criopagnuynoi MK I3 y mari-
€HTIB pi3HOI cTaTi cBiguarh, Mo MK y 4os0BiKkiB €
CYTTEBO arpeCUBHIIIUMHU, HiXK y KiHOK. ArpecuBHa
noBeziinka MK y XBopuX 40sI0Bivu0i cTaTi OXOILIIOE
GLIBIITHIA PO3MIp IyXJIMHM, YaCTIlTy iHTpa- Ta eKc-
TPaTUPEOIIHY 1HBA3I10, IMTUPOKE METACTA3yBaHHS B
JiMbaTuaHi By3JH 11U, Bi/iJIaJieHi MeTacTa3u, BU-
muii pisedb K11y cupoBariii KpoBi, 4acTi micsione-
paliiiii penuAuBY i BUIILY JIE€TATbHICTb.

2. ]l XBOpUX KiHOK, $IKi 4acTillie XBOPiloTh Ha
MK, HiX 90JI0BiKH, 1 IS TKUX TTiK 3aXBOPIOBAHOC-
Ti mpumazae Ha 10 poxkiB MisHile, HIX Y YOJOBIKiB,
HETaTUBHUM YHMHHUKOM IIOJ0 mepebiry XBopobOu
Mozke Oyt Bik monaz 60 pokis.
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Coucok CKOpPOY€Hb

KII — xaibiuToHin

MK — menynsgpHa kapiimHomMa

XAIT — xpoHiYHII aBTOIMYHHUI THPEOIAUT
I3 — muTonoxibHa 3am03a

Clinical and oncological characteristics of
sporadic medullary thyroid carcinoma in
patients of different sexes

B.B. Guda, I.I. Komisarenko
State Institution «V.P. Komisarenko Institute of Endocrinology and
Metabolism of the National Academy of Medical Sciences of Ukraine»

Abstract. Sporadic medullary thyroid carcinoma (MTC) is a
heterogeneous orphan disease with a variable and unpredictable

course associated with heterogeneous genetic disorders, in
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particular the different role of somatic mutations of the RET, RAS
genes, as well as mutated variants of other genes, which are the
causes of carcinomas. The clinical course of MTC varies from an
extremely indolent tumor, which can remain unchanged for years, to
an aggressive variant with a high mortality rate. One of the reasons
for such features is considered to be the difference in the frequency
of gene mutations among women and men and, therefore, the
influence of gender on the aggressiveness of MTC. The aim is to
determine the oncological and clinical characteristics of the disease
in patients of different sexes with sporadic thyroid cancer. Material
and methods. Clinical data of 66 patients with sporadic MTC were
analyzed retrospectively. Patient data included age, sex, tumor size
and TNM classification, presence of aggressive characteristics,
concomitant chronic autoimmune thyroiditis (CAIT), extent of
surgical intervention, preoperative and postoperative serum
calcitonin (Ctn) levels, number of relapses, repeated operations, and
as well as postoperative health status (healthy, prolongatio morbi,
deceased). Results. The peak incidence in women occurs at the
age of 51-60 years, in men — 10 years earlier. In male patients, the
size of carcinomas is significantly larger than in females, which is
also confirmed by a higher proportion of men in the cohort who
had tumors of the T3 and T4 categories. In men, MCs metasta-
size simultaneously to the central and lateral lymph nodes of
the neck (N1ab) three times more often than in women and
are removed 18.5 times more often (most often to the liver).
The frequency of multifocal sporadic MCs does not differ among
men and women, as well as the frequency of MC invasion into
the tumor capsule and the presence of CAIT, whereas intra- and
extrathyroidal invasion was more common in male patients. In all
patients the preoperative serum Ctn level was above the upper
limit of normal; in men it was almost three times higher than in
women. Almost all patients, regardless of gender, underwent total
thyroidectomy simultaneously with central and lateral lymph node
dissection, however, in in one fifth of female patients, lymph
node dissection was limited to the central neck compartment
only (in men, such an operation was not performed). In the
postoperative period, relapses were noted in one third of male
patients, which necessitated repeated operations; the need for
them in women was five times lower. Incomplete biochemical
remission was recorded in 14.6% of women and 27.7% of men
during follow-up examinations, as evidenced by the results
of determining the Ctn concentration in the blood serum. In
women, the postoperative concentration of Ctn decreased by 21
times, in men by 3.7 times. At the same time, normalization of the
postoperative concentration of Ctn depended on the presence
of distant metastases or incomplete biochemical remission. This
dependence was manifested more significantly in male patients.
Six out of 18 male patients with sporadic medullary carcinoma died;
among women, the mortality rate is 4 times lower. The average
time between carcinoma removal and death of male patients
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was 3 years less than that of female patients. At the same time,
the average age of the latter was 20 years older than that of
the deceased male patients. Conclusions. The more aggressive
behavior of MTC in men (than in women) includes larger tumor size,
more frequent intra- and extrathyroidal invasion, extensive neck
lymph node metastasis, more frequent distant metastasis, higher
serum Ctn levels, frequent postoperative recurrences, and higher
mortality. For female patients, who suffer from MTC more often
than men, and for whom the peak incidence occurs 10 years
later than in men, a negative factor in the course of the disease
may be age over 60 years.

Keywords: sporadic medullary thyroid carcinoma, characteristics
of tumors, calcitonin, relapses, mortality, patients of different sexes.
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Abstract. Despite the favorable prognosis for most patients with papillary thyroid cancer (PTC) there are problems of timely
prediction of aggressive subtypes, metastasis, radioiodine resistance (RIR) of PTC, differentiation of indolent from aggressive
forms of microcarcinomas, since the treatment tactics depend on this. This report considers a new direction in the development
of clinical thyroidology — cytological prediction of aggression and RIR of PTC. The aim was to analyze the literature data and
present the results of our own studies on the determination of cytological manifestations of aggression and RIR of PTC, which
will allow us to develop effective methods for early preoperative prediction of tumor aggression, which will help determine
adequate treatment tactics. Material and methods. A review of literature sources was conducted, and the data of our own
studies were analyzed. Methods of cytological and immunocytochemical examinations of PTC and their metastases smears
obtained as a result of fine-needle aspiration biopsy (FNAB) were used. Results. Literature data indicate that the latest approach
in thyroidology is the determination of certain cytological features (adhesive properties of cells, architecture of cell layers,
nuclear-cytoplasmic ratio, presence of atypical histiocytoid cells, multinucleated cells of the foreign body type) as prognostic
factors. We have conducted for the first time a comprehensive cytological and immunocytochemical studies of PTC and their
metastases punctates of patients with the development of aggression and RIR compared to patients with a positive effect of
radioiodine therapy (RIT). This allowed us to propose a decrease in the expression of thyroid peroxidase (TPO), high expression
of cytokeratin 17 (CK17) and the emergence of special cellular phenotypes as cytological markers for predicting aggression
and RIR of PTC. Conclusions. The results of the analysis of literary data and our own studies demonstrate fundamentally new
possibilities for using the method of cytological examination of the FNAB material for PTC.

Keywords: papillary thyroid carcinoma, aggression, metastasis, radioiodine-resistant metastases, cytological prediction

PTC is the most common subtype of thyroid
cancer, accounting for 80-85% of all thyroid can-
cers. Patients with differentiated thyroid can-
cer have a favorable prognosis, with the majority
(>95%) surviving for more than 20 years thanks

© H.V. Zelinska

to an effective treatment protocol based on thy-
roidectomy followed by RIT [1]. However, some
subtypes of PTC exhibit aggressive behavior and
poor prognosis. Regional metastases to the cervi-
cal lymph nodes occur in 30-50% of patients with
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PTC, leading to regional tumor recurrence and
mortality. The recurrence rate in PTC patients is
as high as 25%, according to long-term follow-up
statistics [2, 3]. The vast majority of patients with
recurrence require surgical reoperations, which is
costly and a cause of physical loading for the pa-
tient. In addition, reoperation increases the risk of
postoperative complications, such as damage to the
recurrent laryngeal nerve and temporary or per-
manent hypoparathyroidism [4]. Therefore, iden-
tifying factors that predict lymph node metastasis
(LNMs) and recurrence of PCT can significantly
help in the diagnosis, treatment, and postoperative
monitoring of patients. Preoperative detection of
LNMs is crucial for planning PCT surgery. Cur-
rently, ultrasound is the best method for screening
thyroid and cervical lymph nodes [5]. However,
only 20-40% of patients with cervical lymph node
metastases can be diagnosed preoperatively by ul-
trasound [6]. Previous studies have shown that
cervical lymph node metastases correlate with his-
topathological features of PCT, such as lymphat-
ic invasion, the presence of psammomatic bodies,
micropapillary structures, discohesive tumor cells,
Hobnail and tall cells [7, 8]. However, these histo-
pathological features can be identified in surgical
specimens after surgery. A small proportion of PCT
shows aggressive clinical behavior, such as high
rates of extracapsular invasion (ECI), multifocali-
ty, regional and distant metastases, and recurrences
[9]. Some aggressive types of PCT are recognized
by the World Health Organization as biologically
aggressive variants, which include tall-cell, colum-
nar-cell, solid, Hobnail, diffuse-sclerosing, even
some non-aggressive subtypes (classical or follicu-
lar subtype) can also exhibit aggressive clinical be-
havior [10]. A serious problem is the presence of ag-
gressive variants among thyroid microcarcinomas,
which are important to differentiate from indolent
papillary microcarcinomas to determine the tactics
of therapy. Therefore, the issue for early prediction
of aggressive PTC behavior in order to determine
adequate therapy is extremely relevant.

Currently, there are different staging systems for
PTC, based on which their behavior is predicted.
According to the AMES (age, metastases, exten-
sion, size) system, the main prognostic factors are
the patient’s age, the presence of distant metasta-
ses at the time of observation, extrathyroidal ex-
tension, and tumor size. According to this system,
patients under 40 (men) or 50 (women) years of
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age with no distant metastases and patients of any
age with carcinoma <5 cm, without extrathyroidal
extension and microinvasive follicular histology are
classified as a low-risk group, and other patients as
a high-risk group. Relapse-free survival rate in pa-
tients in the low-risk group is 98.2%, and the recur-
rence rate is 5.0%, while for high-risk groups these
figures are 54.0% and 55.0%, respectively [11]. An-
other staging system, AGES (age, grade, extention,
size), is based on such parameters as age, tumor ex-
tension, its size, and histological class. For the low-
risk group, 25-year survival is 87%, for the high risk
group — 35%. The MACIS (metastases, age, com-
pleteness of resection, invasion, size) system takes
into account the presence of distant metastases,
the patient’s age, tumor size, and extrathyroidal
extension [12]. In 2009, the American Thyroid As-
sociation proposed the TNM (tumor, node, metas-
tases) prognostic system, which classifies patients
into very low-risk groups (unifocal, intrathyroid
T,N,M,), intermediate (T,,N,M,, T,N M, or mul-
tifocal TN M) and the high risk ones (T,or TN,
or M,). The high risk group based on the extrathy-
roidal tumor extension is divided into intermedi-
ate-risk (minimal extrathyroidal extension, N1)
and high-risk (massive extrathyroidal extension,
M1, incomplete tumor resection) subgroups [13].
Identification of prognostic factors and formation
of risk groups of differentiated thyroid cancers
helps to formulate individual rational therapeutic
approaches that allow avoiding costly unnecessary
treatment, but adding really necessary stages. In
addition, molecular markers are used for preopera-
tive prediction of differentiated thyroid cancer be-
havior, on the basis of which risk groups are formed
and more or less aggressive surgical tactics are used.

The most important histological factors for tu-
mor behavior are extrathyroidal extension, vas-
cular invasion, tumor size and its multicentric
growth. Extrathyroidal extension is considered an
independent unfavorable factor for tumor behavior
and patient survival. Patients with minor tumor
extension (T3) have a better prognosis compared
to those with significant extension (T4) into the
trachea, larynx, and esophagus. For patients with
extrathyroidal extension of PTC, the risk of relapse
and death is higher than for patients without such
extension [14, 15]. Detailed studies have demon-
strated an association of extrathyroidal tumor ex-
tension with factors that coordinate the regulation
of genes involved in the organization of the extra-
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cellular matrix, with genes important for iodine
transport (SLC5A5 and SLC26A4) [16, 17]. Vas-
cular invasion is considered an important predic-
tor of the distant metastasis development and the
effectiveness of RIT for Hurtle cell, follicular, and
poorly differentiated thyroid cancers [18]. Tumor
size is also the most important prognostic factor
for the TC behavior. Its increase correlates with an
increase in the frequency of local relapses and neg-
atively affects the patient survival. The presence of
distant metastases is also considered an independ-
ent prognostic factor. In addition, it is noted that
patients with multicentric papillary carcinomas
have an older age, a higher TNM stage, and a higher
relapse rate than patients with unifocal PTC. Pa-
tients with multicentric papillary microcarcinoma
demonstrate a higher relapse rate and mortality
than patients with unifocal microcarcinoma [18,
19]. The prognostic value of histological classifica-
tion of tumors was compared with a combined as-
sessment of key histological features, such as severe
nuclear atypia, vascular invasion, i.e. with histolog-
ical class. It turned out that the subclassification of
PTC does not have a high prognostic value, while
histological class is an important independent
marker. The presence of tumor necrosis in histolog-
ical samples reflects not only tumor biology, but also
provides additional valuable information regarding
the prognosis. The prognostic value increases if
both the subclassification and histological class of
the tumor are taken into account. There is evidence
that the prognostic value of subclassifications may
be low in cases of heterogeneous structure of car-
cinomas. Other authors believe that the amount of
aggressive component of thyroid cancer (insular or
poorly differentiated) is important for the progno-
sis [20, 21]. Thus, there are different staging PTC
systems (AMES, AGES, MACIS, TNM), based on
which the prognosis of the disease course is carried
out, which are based on general clinical character-
istics of patients and histological characteristics of
tumors. In this case, the prognosis of tumor behav-
ior is carried out at the postoperative stage, when
it is impossible to change the approach to surgical
intervention.

Since surgical treatment of PTC is currently
reduced to a minimum, individual preoperative
assessment of thyroid carcinoma aggression is an
important component in determining the extent of
surgical resection. Due to prophylactic lymphad-
enectomy, even lymph nodes that do not have me-

tastases are often resected. As a result, the opera-
tion volume is unjustifiably increased and problems
such as hypocalcemia and recurrent laryngeal nerve
damage arise; therefore, debates on the effectiveness
and necessity of prophylactic lymphadenectomy
continue [4]. While prophylactic removal of cen-
tral clinically negative (cNO) lymph nodes in PTC
was recommended in the previous 2016 American
Thyroid Association guidelines, it is no longer rec-
ommended in the revised 2009 and 2015 American
Thyroid Association guidelines [1, 22].

Therefore, if the required surgical volume could
be determined by predicting the LNMs before sur-
gery, it would be possible to select the optimal sur-
gical method for each patient in more detail and
reduce various side effects associated with prophy-
lactic lymphadenectomy. It is very important to
differentiate aggressive from indolent PTCs at the
preoperative stage, which will allow developing an
appropriate treatment plan, that include more ag-
gressive surgery, adjuvant therapy and closer sur-
veillance. Intraoperative diagnostics cannot help
to determine the exact subtype of PTC and has
a high rate of false-negative results of LNMs [23,
24]. At the same time, cytological diagnostics of
FNAB material has become widespread and is used
as the most effective tool for early preoperative di-
agnostics of benign and malignant tumors [1, 25,
26]. Previously, the main tasks of cytological diag-
nostics were differential diagnostics of benign and
malignant neoplasms, diagnostics of lymphoprolif-
erative and metastatic processes. Currently, there
are much more modern possibilities of cytological
diagnostics, in particular, preoperative prediction
of tumor behavior, on the basis of which adequate
therapy is developed for each specific tumor. The
capabilities of the cytological method are signifi-
cantly increased by the use of immunocytochemi-
cal research. There are many examples of success-
ful preoperative prediction of tumor behavior for
the selection of adequate therapy using material
obtained by FNAB of malignant neoplasms of var-
ious localizations (determination of the hormonal
status of breast tumors, differential diagnostics of
lymphomas etc.) [27]. Fundamentally new possibil-
ities for the use of pancreatic cancer smears materi-
al for testing targeted anticancer drugs in culture
are shown. Similar approaches are also being devel-
oped for anaplastic thyroid cancer [29]. The latest
approach in thyroidology is the analysis of certain
cytological features of epithelial cells (structure of
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nuclei and cytoplasm, adhesive properties of cells,
cellularity of the smears, architecture of cell sheets,
nuclear-cytoplasmic ratio), as well as background
cytological processes (the presence of histiocytes,
macrophages, multinucleated foreign body cells,
the presence of lymphoid infiltration) as prognos-
tic factors of thyroid tumor aggression [30]. Many
studies have been conducted on the prognostic
LNM factors, since it is their presence that affects
the volume of surgical intervention [31, 32]. Y. Zhu
et al. using univariate and multivariate analysis
using logistic regression identified important cy-
tomorphological features that correlate with some
clinicopathological indicators in patients with
PTC. The results obtained after analyzing studies
conducted in 216 patients showed that cellularity,
intranuclear pseudoinclusions, cell adhesion, nu-
clear size and nuclear pleomorphism were strong
predictors of some clinicopathological parameters
such as ECI and the LNM presence, while lympho-
cytes, membrane nuclear regularity and multinu-
cleated giant cells were not prognostic factors [30].

It is known that the adhesive properties of epi-
thelial cells differ in benign and malignant tumors.
If in benign tumors the epithelial cells are closely
connected to each other, then in malignant tumors
the cells lose this adhesive connection, which al-
lows them to separate more easily from the epithe-
lial layer and be ready for migration and metastasis.
Cytological assessment of the cell adhesion (degree
of aggregation) and the amount of cytoplasm in the
cell smears is carried out using a scoring system
from 0 to 2. Adhesion score 0 means the presence of
predominantly small epithelial layers in the smears
and the absence of individual isolated cells. Adhe-
sion score 1 is assigned to smears containing several
isolated cells or small epithelial layers. Adhesion
score 2 (in this case the adhesive properties of the
cells are lost) is assigned to preparations with the
presence of predominantly isolated epithelial cells,
or the presence of solid cell clusters. Multivariate
logistic regression analysis demonstrated that ECI
was present in a greater number of patients with a
cell adhesion score of 2 than in those with an adhe-
sion score of 0 (P=0.002, OR=5.248), but there was
no significant difference between patients with an
adhesion score of 1 and 0. This meant that for PTC,
including microcarcinomas, the ECI possibility
increases significantly in the presence of predomi-
nantly isolated thyrocytes, i.e., epithelial cells with
loss of adhesive properties. These studies made it
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possible to propose prognostic models of LNM us-
ing cytological characteristics in PTC smears. The
LNM rates in patients with scores of 2, 1, and 0 were
62.7% (52/83), 31.3% (21/67), and 3.9% (3/76),
respectively, i.e., with a gradual decrease in cellular
adhesion of PTC, the incidence of LNM increases
accordingly. This is of great practical importance in
clinical work for making clinical decisions, for ex-
ample, regarding the need for prophylactic lymph
node dissection. The next cytological characteristic
that the researchers focused on was the amount of
cytoplasm in thyrocytes: scanty (score 0), medium
(score 1), and abundant (score 2). The LNM rates
of patients with scanty, medium and abundant cy-
toplasm were 16.7% (15/90), 32.2% (19/59) and
54.5% (42/77), respectively. This may be typical
for some aggressive subtypes of PTC with frequent
metastasis to the lymph nodes, such as diffuse scle-
rosing, tall cell, and columnar cell subtypes, the
cells of which are characterized by a large amount
of cytoplasm. That is, a large amount of cytoplasm
in epithelial cells may indicate increased invasive-
ness of tumors. Thus, such cytomorphological fea-
tures as cell adhesion and the amount of cytoplasm
may be a valuable tool for identifying ECI or LNM
in patients with PTC, including the T1 variant (mi-
crocarcinomas).

The next promising cytologic factors for pre-
dicting thyroid carcinoma behavior were atypical
histiocytoid cells and multinucleated giant cells
[33]. AHCs detected in FNA material of thyroid
and LNM tumors are tumor cells that have a his-
tiocytoid or epithelioid appearance, dark to vesic-
ular nuclei, and abundant cytoplasm [34, 35]. M.
Canepa et al. reported that AHCs were identified
in 68% FNA of PTC involving cervical lymph node
metastases [34]. In their study, AHCs were iden-
tified in 122 (55.0%) of 222 aspirates in primary
PTC and found a significant correlation between
their presence in PTC and LNM smears after sur-
gical resection. Thus, it was suggested that AHCs
in FNA of primary PTC do not simply represent
cystic variants of PTC, but serve as potential bio-
markers for predicting LNM. Studies have shown
that BGCs are associated with larger tumor size
and extrathyroidal extension of PTC [36]. As a
result of the studies conducted, it was shown that
cytomorphological characteristics such as AGCs
and BGCs observed in FNA material of PTC were
significantly correlated with LNM (p<0.001 and
p<0.001, respectively). In multivariate logistic re-
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gression analysis, AGCs (OR, 2.761; p=0.005) were
a significant factor associated with LNM [33]. We
have contributed to preoperative tumor prognosis
by developing new effective methods for preoper-
ative prognosis of PTC behavior for the first time.
The problem of diagnosis and treatment of PTC is
RI-resistant metastases (RIRM), the cells of which
lose the ability to accumulate RI, which occur in
2-25% of cases. At the same time, the average me-
dian survival of patients with distant RIRM is only
2.5-3.5 years [37, 38]. Delay in detection of metas-
tases significantly worsens survival rates of patients
with thyroid cancer, so it is important to have the
ability to predict the RIRM development early for
possible prevention of their appearance or for time-
ly detection. The earliest way to predict RIRM of
PTC is preoperative cytological prediction using
FNA material. In world practice, molecular genet-
ic methods, such as detection of BRAF gene mu-
tations, are used to predict the thyroid carcinoma
behavior on preoperative material. However, these
methods are very expensive and can hardly be used
in current practice in Ukraine [39]. The basis for
the development of RI process in PTC resistance
is the disruption of molecular, biological, physi-
cal and genetic mechanisms of RI accumulation
by thyroid cells [40, 41]. To date, few studies have
been conducted to study the molecular, histological
and immunohistochemical characteristics of PTC
[42, 43]. At the same time, no data on the study of
the FNA material and cytological characteristics
that could correlate with the iodine-accumulating
capacity of PTC were found in the scientific liter-
ature. The analysis of the scientific literature on
this issue prompted us to conduct a pilot complex
cytological and immunocytochemical study of the
PTC smears material (in comparison with the cor-
responding groups of PTC and their metastases) in
order to identify characteristic cytological features
and create, on their basis, methods for preoperative
predicting RIR.

We have conducted a comprehensive cytologi-
cal and immunocytochemical study of FNA smears
from 161 RIRM of PTCs compared with 164 pa-
tients with a positive effect of RIT and 90 primary
PTCs. This allowed us to detect some specific cyto-
logical and immunocytochemical features of their
thyrocytes and, on this basis, to develop for the first
time methods for preoperative prediction of aggres-
sion and RIR in PTCs. We propose the use of de-
creased TPO expression, high expression of CK17,

and the emergence of special cellular phenotypes as
cytological markers for predicting aggression and
RIR in PTCs. The analysis of the correlation be-
tween a number of epithelial cells reacting with an-
tibodies to TPO in the FNA smears samples of PTC
and the frequency of metastases detection in these
patients in the postoperative period (after thyroid-
ectomy and RIT) proves the presence of an inverse
correlation between the parameters (p<0.05), both
by the definition of gamma correlation (-0.489362)
and by the Spearman method (-0.344788). It was
shown that with a high content of thyrocytes and
a positive reaction of antibodies to TPO (TPO+)
in smears of the primary PTC (from 50 to 92%),
metastases were not detected in the postoperative
period. At the same time, the appearance of RIRM
was recorded only in cases of the absence of TPO
expression in the FNA smears material of PTC, or
if it occurred in a maximum of 25.0% of thyrocytes
in the smears. The results of the conducted studies
show that the determination of the thyrocytes con-
tent with the TPO presence in the FNAB material
of PTC can be used to predict their behavior and
metastasis tendencies in the postoperative period.
The absence of expression or a low percentage (less
than 25%) of thyrocytes with TPO in the materi-
al of PTC FNA smears does not exclude metastasis
in the postoperative period and the occurrence of
RIRM, a high percentage of TPO+ epithelial cells
in the smears (more than 50%) allows predicting a
favorable tumor behavior without waiting for the
formation of postoperative metastases [44]. The
use of immunocytochemical detection of cells con-
taining cytokeratin No. 17 (CK17) in PTC FNA
smears allows predicting the occurrence of RIRM
with 70% significance in cases where the percent-
age of these cells is more than 10% [45]. This meth-
od allows identifying a risk group of patients with a
high significance of RIRM and more carefully mon-
itoring them. That is, in the presence of RI-nega-
tive scanograms, use additional research methods
(X-ray, ultrasound, FDG RET diagnostics). Given
the high risk of aggression of CK17-positive PTC,
hemithyroidectomy should be avoided even in cas-
es of small size of such carcinomas.

We have demonstrated the presence of pheno-
typic heterogeneity of follicular epithelium in the
RIRM FNA smears of PTC, which was manifested
by a greater diversity of subclones and structures
of thyrocytes compared to RI-sensitive metastases
(RISM). One of the cytological features of RISM

367

VERTE }



ISSN 1680-1466" EHAOKPVHOJIOTIA 2024, TOM 29, Ne 4

Ornagn

is the presence of special phenotypes of epithelio-
cytes (S- or «light» cells), which differed from the
general population of epithelium by the presence of
a clear contour, light cytoplasm, and the absence of
thyroglobulin and TPO involved in the RI accu-
mulation. The difference between the frequency of
metastasis in the groups with and without S-cells in
the FNA smears of primary PTCs was statistically
confirmed (p = 0.0272). It was shown that postop-
erative metastases, including RIRMs, were identi-
fied in 60.97% cases of the S-cell presence in smears
of primary PTCs. At the same time, in patients with
the absence of these cells in the PTC smears, such
metastases were determined only in 35.42%. The
study of the correlation between the S-cell pres-
ence in the smears of primary PCT and the number
of regional metastases showed that in patients with
multiple regional metastases, these cells were de-
tected in 42% of cases, while in patients with the ab-
sence of regional metastases, S-cells were detected
only in 22% of cases (p<0.05) [44]. Figure 1 shows
the scheme for predicting postoperative metastases
based on the detection of cytological factors in the
FNA material of PTC.

FNA smears of PTC

CK17>10%
and 0<TPO<25%
and S-cells

Prognosis of
appearance of RIRM

Prognosis of
metastases absence

Fig. 1. Algorithm for predicting the appearance of metastases in the post-
operative period based on the identification of cytological factors in the
material of PTC FNAB.

The next method of preoperative prediction of
PTC RIRM concerns metastases that can appear
in the postoperative period even against the back-
ground of standard treatment of thyroid cancer
(thyroidectomy, hormonal suppressive therapy, RI
therapy). It is known that the conditions for effec-
tive accumulation of RI by thyrocytes are not only
its absorption by the cell, but also the effective pe-
riod of isotope half-life. The period of iodine organi-
zation, which is catalyzed by TPO, has an important
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influence on it. A decrease in the process of iodine
organization due to a decrease in TPO expression
leads to its rapid efflux from the cell and reduces
the efficiency of RI accumulation [46]. A significant
difference was determined between the percentage
of TPO+ thyrocytes in RIRM and RISM of PTC
(p<0.001). Statistical analysis showed that the
median specific gravity of cells containing TPO for
the RIRM group was 0, and for the RISM group —
72.5%. We will use the median of 72.5% as the av-
erage percentage of TPO+ cells, the excess of which
clearly indicates RI sensitivity of the metastasis. At
the same time, the absence of cells with TPO clear-
ly indicates RIR of the metastasis. The maximum
percentage of TPO+ cells was 20% for the RIRM
group, which is lower than the minimum value of
the same indicator for the RISM group (30%).

Analysis of the effectiveness for the conducted
RIT demonstrated that, despite the fact that all
metastases in this group accumulated RI, the RIT
effectiveness of patients with different percentages
of TPO+ cells was different. Thus, in 75.0% of cas-
es, RIT was successful in patients of this group. In
such patients, the percentage of TPO+ cells in the
punctates (aspirates) of postoperative metastases
exceeded 60%. At the same time, in 25% of patients
of this group, although metastases initially accumu-
lated RI, they lost this ability over time, i.e. second-
ary RIR of metastases developed. The latter were
removed surgically. The relative number of TPO+
cells in the FNA smears of these metastases ranged
from 30 to 50%. This indicates that intermediate
values of the specific gravity of TPO+ cells (from
30 to 50%), although they suggest moderate RI ac-
cumulation, but it may be insufficient for success-
ful RIT. These results allowed us to propose for the
first time a new method for preoperative prediction
of RIR and determination of the RIT efficiency for
PTC based on immunocytochemical determination
of TPO expression in the FNA smears of postopera-
tive metastases. The absence of TPO expression in-
dicates the inability of metastatic cells to accumu-
late RI, the futility of treating this metastasis with
RI and the advisability of its surgical removal. If
more than 72.5% of the thyrocytes of the metastasis
smears contain TPO, the ability of the metastasis to
accumulate RI, high efficiency and the appropriate-
ness of further RIT are assumed. If the content of
TPO+ cells in the metastasis smears is from 30% to
50%, moderate accumulation of RI is possible, but
the efficiency of RIT may be low [47].
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Literature data confirm that TPO can be a prog-
nostic factor for thyroid tumor aggression. Immu-
nohistochemical determination of this antigen in
the material of thyroid neoplasms is considered
as a factor for metastasis and recurrence [48]. A
strong negative correlation was demonstrated be-
tween TPO expression in the histological material
of PTC and metastasis to the lymph nodes in pa-
tients (p=0.004). The results of the studies showed
that TPO expression at the TNMIV tumor stage
significantly exceeded that (p<0.0001), and the
level of TPO expression was significantly lower at
tumor stages T3 and T4 than at stage T1. In addi-
tion, TPO expression was significantly higher in
patients with PTC without LNMs than in patients
with such metastasis (p<0.0001), confirming the
role of TPO expression in predicting LNM [48].

Our cytological studies of RIRM and RISM
smears demonstrated that RIRM are characterized
by phenotypic heterogeneity of the epithelium,
represented by special cellular phenotypes, such as
«clear cells», the presence of cystic degeneration
and special cellular complexes (psamomal bodies
surrounded by thyrocytes with signs of vacuola-
tion). Correlation analysis of the presence of the
cytological sign of cystic degeneration and TPO
expression in RIRM of PTC smears did not reveal
a relationship between these factors of preopera-
tive prognosis of RIR (Spearman’s rank correlation
coefficient is -0.061967). That is, the presence of
cystic degeneration and TPO expression in postop-
erative metastases act as independent cytological
prognostic factors of RIR of PTC [44]. The scheme
for cytological prognosis of RIRM is presented in

Fig. 2.
FNA smears of
postoperative metastases

and 0<TPO<25%,
S-cells and cystic
degeneration

Yes No

i

RIRM,
ineffective RIT

RISM,
effective RIT

The result is not
determined

Fig. 2. Algorithm for predicting RIR of metastases based on the detection
of cytological factors in their FNA smears.

Thus, this work shows fundamentally new pos-
sibilities for using the method of cytological exami-
nation of FNA material for PTC.
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Llutonorivyne nporxosysanua arpecii paky
WNTonoAiGHOT 32031 AK HOBITHII NEPCNEKTUBHNIA
HanNpPAMOK Yy KNiHIYHIiA Tupeoigonorii

I.B. 3eniHcbKa

LY «IHCTUTYT eHgokpuHonorii Ta 06MiHy pedoBuH im. B.M. KomicapeHka
HAMH Ykpainu»

Pe3tome. He3axaloum Ha CNpUATIMBIIA NPOrHO3 ANs OinbLIOCTi Na-
L€HTIB i3 ManinapHOI0 KapLMHOMOM WuTonoAioHoT 3ano3n (MKLL3), ic-
HYIOTb NMPOBIEMI CBOEYACHOTO MPOrHO3YBaHHS arpecuBHYIX CyOTHMIB,
MeTacTasyBaHHs, pagiooapesuncteHTHocT MKLL3, andepeHuitoBaHHA
IHAONEHTHUX BIf arpecuBHUX GOPM MIKPOKapPUMHOM, OCKINbKA Big
LbOr0 3aNeXnTb TaKTUKa NiKyBaHHA. Y LbOMYy MOBILOMNEHHI PO3IMAHY-
TU HOBMI HAaNPAMOK PO3BUTKY KAIHIYHOT TMPEeOoifonorii — LMTONoriy-
He NPOrHO3yBaHHA arpecii Ta pagionoapesncteHTHocTi KLL3. Merta.
[MpoaHanizysati nitepaTypHi faHi Ta HaBECTV pe3ynbTaTh BNaCHWX A0-
CNigXeHb OO0 BU3HAYEHHA LMTOMOTIYHMX NPOABIB arpecii Ta pagio-
noppesuncteHTHoCT MKLL3, Wo A03BONNTL PO3POOUTY edeKTUBHI Me-
TOAW PaHHLOTO NepefonepauiiHoOro NPOrHO3yBaHHA arpecii MyxuH,
O AOMOMOXKE BM3HAUWTV afieKBaTHY TakTUKy nikyBaHHA. Matepian i
meToam. [1poBefjeHO OrNAf [Kepen NitepaTtypw, NPOaHasizoBaHo faHi
B/IACHWX JOCNIKeHb. BUKOPWCTaHI METOAM LIMTONOTIYHOIO Ta IMyHOLW-
TOXIMIYHOTO AOCimKeHHA NyHKTaTiB MKLL3 Ta ix MeTacTasis, OTPMMaHWX
y pesynsraTi NpoBefeHHA TOHKOronb4acTol acnipaLiiHOT NyHKUIMHOT
6ioncii (TAMB). PesynbraTth. JliTepaTypHi AaHi CBigyaTh, WO HOBITHIM
NigXO4OM Y TVPEOIRONOTI € BU3HAYEHHA NMEBHMUX LUTOMOTIYHMX O3HaK
(aAre3vBHUX BNACTVMBOCTEN KAITWH, apXiTeKTypW KNITUHHUX MAacTig,
AAEPHO-LMTOMNNA3MATUYHOIO  CMiBBIAHOLLEHHA, HaABHOCTI aTUNOBKX
riCTIOUMTOIOHMX KNITUH, 6AaraToOAAEPHYX KNITUH TUMY IHOPOAHWX TiN) B
AKOCTI MPOrHOCTUYHWX YNHHWIKIB arpecii MyxnH WMTonogibHoT 3anosu.
Hamn BnepLue nposefeHO KOMMIEKCHe LIMTONOriYHE Ta iMyHOUMWTOXi-
MiyHe gocnigxeHHa nyHkTaTie MKLL3 Ta ix meTacTasis nauieHTis i3 po3-
BUTKOM arpecii Ta pafionofpe3ncTeHTHOCTI MOPIBHAHO 3 MallieHTamMu
3 MO3UTMBHIUM edeKkToM papioinoatepanii. Lle no3sonuno 3anpono-
HyBaTW 3HVXEHHA ekcnpecii TrpeoigHoi nepokcnaasn (T110), Brcoky
ekcrpecito umtokepatvHy 17 (LUK17) Ta nosBy oco6mmMBUX KAITVHHWX

GeHoTMNIB B AKOCTI LMTONOMYHUX MapKepiB NPOrHo3yBaHHA arpecii Ta
pagionoapesncteHTHocTi MKLL3. BucHoBKM. Pe3ynbtati aHanisy nite-
PATYPHVX faHUX Ta BAACHKX AOCAIAXKEHD AEMOHCTPYIOTb MPUHLMMOBO
HOBI MOMX/IMBOCTI BUKOPWCTaHHA MeTOLYy LMTONOMYHOrO JOCIAMKEHHA
matepiany TAMB MKLL3.

KntouoBi cnoBa: naninapHa KapumHoma WrtonoAibHol 3ano3u, arpe-
CifA, MeTacTasyBaHHA, PafiONOAPE3NCTEHTHI MeTacTasn, LUTONoriyHe
NPOrHO3yBaHHA
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H.A. Ko6bpuHcbKa,

MexaHiamu Ta mapkepi

H.l. JleBuyK,

MeTacTa3yBaHHA npu Crioon
KapuuHomax wumrtonogibHoi Ao
sano3n. Ornap nirepatypu
Ta BNACHUX faHux

(yacTnHa 2)

LY «IHCTUTYT enpoKkprHonorii Ta 0bmiHy peyosuH im. B.M. Komicaperka HAMH Ykpainu»

Pe3tome. PaK BVKNMKAETbCA HU3KOIO (PaKTOPIB, BKIIOUAIOUM XIMIUHUIA KaHLEPOTreHe3, COMATYHI MyTaLlii, enireHeTYHI 3MiHM Ta
BIpYCHI iHdeKLUiT. binbLUicTb CMepTel, NOB'A3aHNX i3 pPakoM, BIAOYBAETLCA Uepe3 YTBOPEHHA MeTacTasis. Y Bunaky naninApHoi
KapuuHomm wutonopaioHoi 3ano3u (MK LL3) metacTtasn GopmyioTbCa He Tak YacTo, AK MPU iHWKX THMaxX PaKy Ta BCE X CNocTe-
piraloTbCA peLnanBmM XBopoby 3 MOABOK MeTacTasiB y NiMOATUUHMX By3nax, nereHsx, KicTkax. Ocobnmsy Hebe3neky CTaHOB-
NATb PafioN0APEe3NCTEHTHI METaCTa3m, AKi € OCHOBHOK MPUUMHOIO NETaNbHUX BUNAAKiB. ToMy AOCAIIKEHHA METACTaTAUHUX
MApKepIB € BaX/IMBMM Ha Nepes- i nicnaonepaLinHoMy etanax nikyBaHHA XBOPUX 3 METOK OLIHKM AMOBIPHOCTI BUHMKHEHHA
MeTacTasiB y Hanbnukuyil Ta BinaaneHiv nepcnektusax. Meta gocnigkeHHa. Ornag nitepatypy npucBAYeHo onucy HanbinbsLu
BILOMVX MapKepiB MeTacTa3yBaHHA LLI3. MaTepian i meToau. 3a KioUoBMMM CTIOBaMI «MapKep MeTacTasyBaHHs» TA «LUUTO-
nopibHa 3ano3a» TA «naninapHa KapumHomay; «markers of metastasis» AND «thyroid» AND «papillary carcinoma», nposegeHo
NOLWYK [pxepen y Haykosnx Gasax ResearchGate, PubMed® ta Google Scholar. [inst nornuéneroro ananisy 6yno sigioparo 33
nitepatypHux mxepena. Pesynbratu. [ligKpecnioeTbCA BAKNMBICTb BU3HAUEHHS (aKTOpIB, AKi CNpUAioTb GOPMYyBaHHIO Npe-
MeTacTaTMUHMX Hil Npu kapuuHomax W3 Ta pagioiofpe3ncteHTHOCTI. [ONOBHA yBara NPUAINAETLCA Mapkepam MeTacTasy-
BaHHA L3, Aki bepyTb yuacTb y nepeTBOPEHHI NyXJAUHHIX KITUH Y MeTacTaTuHi Ta B enitenianbHo-mMe3eHxiManbHoMy nepe-
xofi (epithelial-mesenchymal transition, EMT). AHanizyeTbca 3HauywicTb Takux Mapkepis meTacTasyBaHHa U3, Ak cypsigiH,
TpaHchopmylounin dakTop pocTy 6eta (transforming growth factor beta, TGF-B) 1a ioro i3odopma DEX3, perynatopu EMT —
E-kaarepuH/N-kagrepuH, BiveHTuH, ST00A4, IHTepakTop AbenbcoHa 1, MaTpuKCHi MeTanonpoTeasn (matrix metalloproteinases,
MMPs), dakTop pocty ¢ibpobnactis 19 (fibroblast growth factor 19, FGF19), dakTop, wwo iHayKyeTbCa rinokcieio-Ta (hypoxia-
inducible factor-1q, HIF-1a), eHnoTenianbHuit Gaktop pocty cyanH (vascular endothelial growth factor, VEGF), myumti, memo-
PaHHi BinkuM 11 BinkK LmToCcKeneTa — GIOPOHEKTUH, IHTErPUHM, anbGa-akTuH radkux M'asiB (a-smooth muscle actin, a-SMA),
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CUHAEKaHW, KiHa3w ciMelicTea Src, Bick CXCL12/CXCR4, mapkepu pakosux ctoBOypoBx knituH CD133, CD44 (CD44v6), map-
kepv nponidepadii Ki-67, anepHunit aHTvreH nponidepytounx knitvH (proliferating cell nuclear antigen, PCNA) Ta uuknid D1.
OcobnuvBuii iHTEPEC BUKAMKAIOTL MAapKepH, AKI MOXHa BUABMTW B MNa3mi KPOBI B A0ONEPaLliHM/A nepiog — aMiHOKMCNOTY,
dochoninian, MMP-2/9, TkaHUHHI iHTIGITOPY MATPUKCHYX MeTanonpoTeiHas (tissue inhibitors of matrix metalloproteinases ¥,
TIMP-1/2), 6inok cyauHHoi aaresii-1 (vascular adhesion protein-1, VAP-1), dparment CK19 — CYFRA21-1. BucHoBku. [locni-
[PKEHHA MOMEKyNApHMX BioMapKepiB METacTa3yBaHHA 3 BCOKOI CnelndiuHicTio Ta uyTnvBICTIO Npu KapumHomax L3 moxe
LONOMOTTY Y BM3HAYEHHI 06'eMy XipypriyHOrO BTPYUaHHA Ta MOAaNbLIOT Tepanii pagioiofom.

Kntouosi cnosa: wmtonogibHa 3an03a, naninApHa KapLUyMHOMa, MeTacTas), MapKepy MeTacTa3yBaHHs.

Mapkepu MeTtactazyBaHHs y audepeHiriiioBa-
Hux kapuunomax 113

Mapkepu EMT. EMT € ogHuMm i3 KJIIOUYOBUX
eTariB MeTacTtaTuyHoro mporecy. B ocaoBi EMT
polecy JIEKUTh MPUAOAHHS Me3eHXiMaTbHIX
MapkepiB, Takux sk BiMentun abo S100A4 (S100
KaJIbIi 3B 13y 0unii 6110K A4, TaKOK BiJOMHUN SIK
hibpobaact-crerudiunuii 6iox 1 (fibroblast spe-
cific protein 1, FSP1)) enitesiaabHuMu KIiTHHAMET
KaplIMHOMH, II0B’si3aHe 3 MiJIBUIIEHUMM MeTacTa-
TUYHUM TOTEHI[AJIOM, SK 1 gjlepHa HaJleKCIpecis
B-kareniHy Ta BTpaTa MOJIEKYJ ajre3il ermiTesi-
QJIBHUX KJITWH, TaknX K E-xkagarepwn. Inirmiamis
excrpecii FSP1 i, moxmmso, DDR2 (discoidin
domain receptor tyrosine kinase 2), mos’sizaHa 3
nopyieHHsmM OazanbHoi membpanu [1-4]. Tlixsu-
meHa Kisbkictb HSP47, konareny 1 (al), konmareny
2 (a2), N-kagrepuny abo BIMEHTHHY, sifiepHa PeJio-
karmizainis CBF-A (CArG box-binding factor-A)
abo B-xkareniny/LEF (lymphoid enhancer factor),
MOYaTOK ekcrpecii akropiB Tpanckpumiiii: Snail,
Slug, Twist, BrpaTa abo yacTKOBa BTpaTa MapKepiB
ermiTesio, TakuX K UToKepaTuH, E-kaarepu, Ois-
Ka IipHIX KoHTaKTiB (zonula occludens-1, ZO-1)
acortitoetbest 3 EMT. [[yis1 MOHITOPUHTY TIpoTrpecy
EMT yacTo BUKOpucCTOBY€EThCS 3aMiHa E-kagrepuny
Ha N-KaJrepuH, SIKUW €KCIIPECYETbCI B ME3eHXi-
MaJIbHUX KJIITHHAX, (hibpobiracTtax Ta KJIiTHHAX PaKy.
Up-peryusigiss 6ijka TI03aKJITHHHOTO MaTPUKCY
(ITKM) namininy 5 (a3p3y2) acoritoerbest 3 EMT
3 Tuny — y 3JI0dKiCHUX TyxJauHax. Jlaminin 5, 1o
BUSBJISETHCS B TIEPEPUBUACTIX CTPYKTypax JaMiHy,
OB sI3aHUH 3 iIHBa3UBHUMM ITyXJIMHAMU [ 3].

N-xaozepun. N-Kajreput — MOJIEKyJ1a K THHHOT
ajresii, sika Bigirpae BaxxauBy posb B EMT. O3na-
koio EMT € Ttak 3Banuil «liepeMuKay KaJIrepuHiB»,
BTpara E-kajrepuHy Ta MifBUIIlEHA eKCIIpecis
N-kazarepuny de novo. 1leii mporiec moB’ss3aHuii 3i
30ibIIEHHSIM MirpalliiHoi Ta iHBa3MBHOI 3/aT-
HOCTI MyXJWHHUX KJITUH Ta TIipIIUM TTPOTHO30M

juist marienTiB. PiBenb excrpecii N-kaarepuny OyB
3HayHo BumuM y TkanuHi [1K, Hixk y HOp™MaspHil
trannai 1113. N-Kafrepu CTUMYJIIOE TyXJWHO-
ytBOpenHs B I3 muigxom mocuieHHsS KITITHHHOIL
npoutichepartii Ta iHribyBaHHs arontosy. Kpim Toro,
BiH CIIPUSIE METACTATUYHOMY [TOTEHIaTy IyXJINHN
yepes nporiecu jerpajaitii [TKM, mocuienns exc-
npecii MMP Tta Tpanckpuriiii reHiB, MoB’d3aHUX 3
IHYKITI€I0 METaCTaTUYHOI aKTUBHOCTI. 3HAYHI BijI-
MIiHHOCTI OyJIM BUSIBJIEHI MIK MAIliEeHTaMU 3 MeTa-
crazamu B Jimparnyni By3mn (MJIB) i 6e3 Hux.
N-kajrepuH BIJIMBA€ Ha IUTOCKeEJET, a/ire3ilo KJIi-
THH, B3AEMOJII€ 3 MEMOPAHHUMU PEIETITOPAMH, 110
MOKe CIIPUSATH PO3BUTKY Paky Ta HaOyTTIO Gijibiil
arpecUBHUX O3HaK [35].

Cypsiein i PCNA. CypsiBiH, GiJIOK, 110 HAJTEKUTH
1o ciMeiicTBa iHTiOiTOPIB anonTosy, 6epe y4acTb y
peryJiditii KJIITUHHOTO IUKJY Ta rnpoJidepartii. Bin
MePeBaAKHO BUSIBJISETHCS B PAKOBUX IYXJIMHAX,
TOMY eKCIIpecid CypBiBiHY cTajia 3HAYyIIUM Jlia-
THOCTUYHUM 1 IPOTHOCTUYHUM MapKePOM, a TAKOK
MIllIeHHIO JIJIs1 IPOTUITYXJMHHOI Teparii. Excrpe-
cisg cypsiBiny y ¢omikymax I3 3pocrae pazom 3i
cryneHem penudepentiamii. HagmipHa KiabKicTb
CYpBIBiHYy crioctepirasiacs B judepeHIliioBaHuX
Ta Meyspaux kaprutnomax 1113, Oxnak He 6yJio
pizHUI MixK (GOTIKYIAPHOIO KapIIUHOMOIO 1 afie-
Homoto II13. /[Ba BapianTu cnaiiciHTy CypBIiBiHY
2B i DEx3 nemoHCTpyIOTH pisHi 6iosroTiuHi BiacTu-
Bocti. Cypgisin 2B 6epe yuacts y arnonrosi. Cypsi-
BiH DEX3 now’si3anuii 3 arpecuBHICTIO TyXJIMHU Ta
MOTaHUM TTPOTHO30M TIpH GaraThboX TUMAX paky. €
JlaHi 1110710 HAJIMIPHOI eKcIpecii cypBiBiHY Ta Hioro
MPHK DEx3 mpu kaprmmaomax 1113 [6]. Y 1K cmo-
CTEPITaeThCst CyTTEBA eKCIpecisi cypBiBiHY. Bisbiie
rioro B myxsauHax i3 MJIB i BigzanennmMu meracra-
3aMu. [HTeHCUBHICTH YTBOPEHHS CYPBiBiHY B MeTa-
CTa3ax Taka X, K i B IepBUHHUX NyXJanHax. [locu-
JIEHHS eKCITPecii CIIPUse MPOrpecyBaHHIO MyXJIUHU
JI0 arpecUBHOTO Ta HemandepeHItiiioBaHoro heHo-
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tuny [7]. Acomianiga BUCOKUX PiBHIB KoeKcIpecii
VEGF-C, cypsiBiny ta aktuBHoi MMP-9 i3 sim-
(hatnurMMEU MeTacTazamMu W JTOKATbHOIO iIHBA3WB-
nictio [IK roBopuTh 1po iX TOTEHIIHHY KOPUC-
HICTb SIK MPOTHOCTUYHUX GiOMapKepiB arpecuBHOI
ITK [3, 8].

PCNA 6Gepe yuacts y perutikamii [THK, tomy
HOT0 PiBEHb KOPEJIOE 31 MBUAKICTIO MOMITY KJIi-
tuau. Excrpecis cypBiBiHiB i PCNA B 3710gKicHUX
nyxjuHax 1113 6yJja 3HAaYHO BUIIOIO MOPIBHSAHO 3
no0OposiKicHUME  ypakeHHssMu. KpiM TOro, Kijb-
kictb PCNA € mafikpammm nposicaukom PII3.
3a HammMu gaHumMu, ekcripecisi PCNA B kapiHo-
Max I3 cyrreBo nmocumoBasack. [Ilpudomy, akino
B IHKAICYJIbOBAaHUX IyXJUHAX Ile IepeBUIIeHHS
cranoBuio 185%, To B HeiHKAICyJIbOBAaHHX, MeTa-
cTagdylounx nyxynHax Kigpkictb PCNA Buiie Bin
HOPMHU B cepeIHbOMY OiJIbIIl HiXK Y 3 pasu, a B OKpe-
MUX ITyXJIMHAX 13 MeTacTa3aMu B JieTeHl — HaBiTh y
4 pasu (6,215 Ox/mr Gika B MyXJMHAX TPOTH
1,539 Ox/mr Gisika B yMOBHO-HOPMaJIbHIN TKaHMU-
Hi) [9]. [TopiBusino 3 PCNA, ekcrpecia cypBiBiny
DEx3 nemonctpye Buiily crieniudiqHicTh 3 aHAJIO-
riYHO0 4yTJauBicTIO. [lOCTiZKEHHST TaKOXK Tpo/ie-
MOHCTPYBAJIO CUJIbHY ITO3UTUBHY KOPEJIALII0 MiX
ekcrpecieto cypBiBiny DEx3 i PCNA Tta ypaxken-
wamu 113.

Ortxe, excrnpecisi cypsiBiny DEx3 mae Bucoxy
cnennhigHiCcTh 1 YyTJIUBICTD TSI PO3PI3HEHHS 3JI0-
AKICHUX 1 700posiKicHuX TumiB myxaud 1113. oro
MOKHa BBasKaTH Oi0JI0OTTYHIM MapKepPOM 3JI0SIKiCHOC-
ti 113 i 3acTocoByBaTH B KJIHIUHIN npakTuiii [6].

Takoxk MOske 6yTH KOPUCHUM TECTYBAHHSI PiBHSI
CypBiBiHY, Ik GioMapkepa, y CHMPOBATI[i KPOBI, 1110
MOKHA BU3HAYaTH JI0 XipypriyHoro BTpyyanHs. Bin
JOCJIIKYBABCST B JIETKUX poOOTAX, /IJIsT BU3HAYEH-
HSI MOXKJIMBOCTI HOTO BUKOPUCTAHHS JIJISI CKPUHIH-
Ty, PAHHBOTO JIIaTHOCTUYHOTO TECTY Ta IMOAAJIBIIIOTO
criocTepeskeHHs. Sk ekcrpecist B MyXJIUHAaxX, Tak i
BHUCOKIi PiBHI CYpBiBiHY B CUPOBATIli KPOBI MOXKYTb
OyTH 1OB’sI3aHi 3 OraHUM IIPOTHO30M Y TIAlli€HTIB
i3 IeSIKUMU TUTIaMU paky, 3okpema it 1113 [10].

Anmuzen Ki-67. Auturen Ki-67 € 6inkom, mpu-
CYTHIM ITi/{ Yac aKTUBHUX (ha3 KJIITUHHOTO UK 1
BIJICYTHIM ITi/l Yac HEaKTUBHUX (pa3. Takum ynHOM,
BiH € BA)KJTMBUM MapKEPOM JIJIsI OIiHKY TIpoJtichepa-
TUBHOI aKTUBHOCTI KJIITHUH. BiZICOTOK MyXJTUHHUX
KJIITUH, TO3UTUBHUX MIOJO SIEPHOTO 3a0apBIIEeHHS
Ki-67, onncyeTnes 3a 10110MOTOI0 iH/IEKCY MiYeHHS
Ki-67(LI). Ki-67LI noTenIiiiiHo MOke 3aCTOCOBY-
BaTHCS /U1 OIiHKY ypakeHb 111 3: BusHaueHHs 3J10-
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SIKICHUX 1 T0OPOSIKICHUX TYXJIMH 1 TPOTHO3YBAHHSI
porpecyBaHHs Ta HacHiKiB. OfHAK y BUIAIKAX
paky 1113 posb Ki-67 Bce mie cymuiBha. Ki-67 €
HEepPCIIEKTUBHIM MapKepoM Ui cerapaiii 100po-
SKICHUX TIYXJIUH Bi/l mudepeHttiiioBannx KapIiimHoM,
JIEeMOHCTPYIOYHN BUCOKY Uy TJIUBICTD i CIIEIUDIuHICTD
[11, 12]. Axmo posrisigaTi HOTIKYJIAPHY Kapiiu-
Homy ((DK) abo ITK okpemo, To pe3ysrati OyayTh
Jetto HeoHo3HauyHuMy. Hampukiiaz, 3a Ki-67 mosxk-
na Bigpizuutu IIK Bix @K i DA, ane ingekc Ki-67
He BiJipisHaTUMEThCS, K10 [T K opiBHIOBaTH 3 BY3-
J0BuUM 3000M. TakoK BUABWIN, IO BY3JOBUH 300
MeHIn inTencuBHo ekcrpecye Ki-67, nixk DA [12].
ArpecusHi Bapiantu [1K Oyimm nos’sizasi 3 BUIIIIM
pisaeM Ki-67LI1, Hixk kiacuuHi. [HTeHCUBHICTH eKc-
npecii Ki-67 takok Ma€e TeHzieHIlito Oyt BUIIOIO B
TAIIEATIB i3 CYITyTHIM TUpeoinToM [7, 12].

Inmepaxmop Abeavcona 1 (ABI1). ABI1 xonye
KJIAC a/laliTepHuX OIJIKiB, SIKi MOXKYTb YTBOPIOBATH
KOMILTIEKCH 3 OfHUM abo0 [ekiibkoMa Oinkamu —
WAVE2, NWASP, EPS8i PI3K, 10 6epyTh y4actb y
natodisiosorivaux mpoiecax. [lokazano, mo ABI1
€ kaouoBuM peryssatopom EMT dyepes Moy aditio
curnanbioi oci WNT5a-FYN-STAT3 — rosioBHoro
npaiiepa omocepeakoBanoi WNT5a KIiTHHHOT Mi-
rparii Ta EMT [13]. [lochipkenns in vitro tTa in vivo
1 KJIIHIYHI TeCTU TI0Ka3aJju, 1110 aHOMaJbHa eKCIipe-
cig ta ¢pochopumoBannug ABI1 Bifirpators Baxku-
BY POJIb Y BUHMKHEHHI Ta IPOrpecyBaHHi bararbox
nyxaun [13]. ABI1 ¢ysxiionye sk oHKOTEH mpn
KOJIOPEKTATBHOMY PaKy, Y 3JOSAKICHUX TyXJUHAX
MOJIOYHOI 3aJI03H, TeYiHKU, TiIILIYHKOBOI 3aJ1031
Ta SIEUHMKIB, 1 MaIliEHTH, SKi CTPaKAaloTh Ha IIi 3a-
XBOPIOBaHHS 3 BUCOKOIO ekciipecieo ABI1, xapak-
TEePU3YIOTHCSI BUCOKUM PiBHEM MeTacTa3yBaHHS Ta
oraHuM poruo3om [13, 14].

Myyunu. Excipecis MUC15 cuibHO KOpeJioe
3 nporpecyBanssiMm P13 i Bizirpae HaiiBaxJInBi-
1y POJIb B OMIOCEPEKOBYBaHHI CTOBOYPOBHX BJIacC-
tuBocteit kiaitTuH myxsnH [1[3. Bucoka exkcripecis
MUC15 B myx/JimHaX KOPEJIOE 3 BIKOM, Bi/[Ia/IeHH-
MU MeTacTa3aMu Ta HagBHICTIO MyJIbTU(OKATBHOC-
Ti. ExTomiuna excripecis MUC1 migsumtye piBeHb
Mapkepis pakoBux croBOyposux kit (PCK), Ta-
kux gk OCT4, SOX2, ALDH1AT1, IL-6 ta CXCRA4.
BBaskaetbcs, mo up-peryadiia MUC1T cyrreso
cupusie arpecuBHocTi [1K, a exciipecis MUC4 crio-
crepiraeroes y 20% kmitun [1K [3, 15].

Huxnin-D1. Huxain D1 konTposioe dazy G1/S
KJITUHHOTO TMKJIY. 3MIHM B eKCHpecii IUKJiHY
IIPU3BOJATH /10 BTPaTH KOHTPOJIIO Hajl HOPMaJlb-
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HUM TOJIiJIOM KJIITHH 1 iHAYKYIOTh OHKOTeHe3. Haj-
ekcrpeciss Oysia moMideHa B PI3HUX THIIAX paky,
Brimovaioun pak III3. Iukmin D1 wgacrime ekc-
IPECYEThCS MIPU 3JOSAKICHUX, HIK JOOPOSKICHUX
ypaskennsax II3. Ilonpu nmesxi BiaMiHHOCTI B Ha-
HUX, HajMipHa ekcrpeciss Oyja 3HAYHOIO MipOIO
OB’ s13aHa 3 GiJIbIIT arpecuBHUM (DeHOTUIIOM, BKJIIO-
Yalouyd HasBHICTb E€KCTPATUPEOIHOTO PO3IOBCIO-
mkenns (extrathyroidal extension, ETE), metacra-
31, PU3UK PeIUMBY Ta BiJICYyTHICTH BIiIMIOBi/I HA
gikyBanHs. Hukain D1 i3 Bucokoio uyTImMBICTIO Ta
criennivyHICTIO MOKHA BUKOPUCTOBYBATH SIK TIpe-
mukTop paky B marepiani FNAB. Tlocunena ekc-
npecist ukiiny D1 6yna npeaukropom ETE, meta-
cTaziB y cepenuHi 3as03u it MJIB [7, 16].

CXCR4 BioMuii SIK IIPOrHOCTUYHUI GioMapKep
1uist GaraThOX BUIIB paKy, 30kpeMa ii paky 11[3. Bicbh
CXCR4/CXCL12 axrtuBye isionoriuni mpoiiecwu,
MOB’sI3aHi 3 POCTOM TYXJMHU, BUKUBAHHSIM, iHBa-
dielo ta xominrom. CXCL12 pekpyrye CXCR4+
3amaJjibHi, Cy/INHHI Ta CTPOMAJIBHI KIITUHU JI0 TTyX-
smaHOTO MikpooTodeHHs (ITMO) i ixHiil curHaminT
MPU3BOJUTDL /10 arpeCUBHOTO POCTY IYyXJUHHU Ta
cTOBOYPOBOCTI MIJISIXOM CEKPeIlii IMUTOKIHIB, XeMO-
KiHiB i ¢akropiB pocty. CXCR4/CXCL12 takox
Bijlirpa€e BaXKJIMBY PoJib y 3abe3redeHHi BUKUBaH-
HI Ta CTIMKOCTI PAaKOBUX KJIITHH JI0 JIiKiB 4epe3 CHr-
HaJIIHT iHTETPUHIB Ta anresio go [IKM, mo npu-
3BOJIMTDH 10 aKTHUBAIlil aHTUAIONTUYHUX IIJISXIB.
VEGF, FGF, MMP Tta dakTtop HEeKpo3y myXJanH-a
(tumor necrosis factor-a, TNF-a) Bigirpators Kito-
YOBY POJIb B aHTIOT€He3i yepe3 CUTHaJIbHI eheKTr
CXCRA4. ITokasano, 1o JyiaMiHiHYA, CIMEICTBO TJIi-
KOIIPOTEIHIB 6a3ajbHOI MeMOpaHu, MOKYTb 1Hilli-
1oBaTH niepexpecHi 38’13k Mizk VEGF, interpunom
a2B1 ra CXCR4 cripustioun pocTy Iy XJIMHY Ta aHTi0-
renesy [17]. Curnamiar CXCR4/CXCL12 Takox
Gepe y4acTh y MeTacTa3yBaHHI 4epe3 CTUMYJIO-
Banns aktusaiii masoi GTP-azu RhoA, sxa neo6-
xigHa 1711 pemojienioBarHsa [TKM ta cripsmoBanoi
mirpartii kaiTuH. Excnpeciss CXCL12 € naitBuiomo
B METACTAaTUYHUX [IIJITHKAX i MOXKe TTPU3BOAUTH /10
aKTUBaIlii MoJiekyJ azaresii ta cekpeirii MMP, 1o
CIPUSIE MeTacTadyBaHHIO. [HIMUM M0Ka30M ydac-
Ti CXCR4 y MeracrazyBaHHi € WOTO 3B’$130K i3
CD44, tpancMeMOpaHHUM TJIIKOIPOTEIHOM, SIKUIA
ticHo B3aemoie 3 [IKM. Pisni ¢akropu pocry ta
rimokcnuni ymoBu B [IMO crpusdiors excmpecii
CXCR4. Axtunicts CXCR4 y PCK nop’s3ana 3 ix
CaMOBIiIHOBJIEHHAM, METAaCTATUYHUM TTOTEHITIaIOM
i 3M1aTHICTIO /10 BYsKUBaHHA [17].

CD44 (CD44v6). CD44 € yniBepcaJbHOIO TI0-
BEPXHEBOIO MOJIEKYJIOIO, $SIKa ICHY€ Yy BUIJISI
KiJIbKOX i30hopM i Gepe yuacTh y Garatbox ¢isio-
JIOTIYHUX TIporecaX. AHOMaJibHAa eKCIpecis Ta
neperyrsiiss CD44 3yMoBITIOIOTH iHiIIaIio Ta TTPo-
rpecyBanns myxand. CD44 e 6iomapkepom PCK i
cripusic EMT. Bin 6epe y4acts y mpodticepartii pa-
KOBUX KJIITWH, iHBa3ii, MeTacTaTUYHilI aKTUBHOCTI
Ta crifikocti mo Teparmii. Kpim Toro, CD44 moxe
CJIYTYBAaTH HECIPUSTIUBUM ITPOTHOCTUYHUM Map-
KEpPOM cepeJl OHKOJIOTIUHOI MOMyJAIii KIITUH Ta
MITIIEHHIO JIJI TeparneBTUYHOTO BTpydaHHsd. [lopy-
menHs perysanii CD44 cripusie yTBOpeHHIO ITyX-
JuH y GaraThox opraHax, Briowatoun 1113 [18].
Bapiant 6 CD44 (CD44v6) ekcripecy€eTbcs Juiiie B
kmituHax 13, mo nposidepyioTs, i aKTUBYETHCS B
KapiHOMax. Voro mocuiiena ekcrpecis nos’ssana
3 arpecuBHOIO MTOBE/IIHKOIO Ta IMOsIBOI0 METACTa3iB.
CD44v6 moe 6yTH KOPUCHUM MapKePOM Iy XJIMHH
JUIS TIPOTHO3YBaHHs pusuKy Oiunux muitnux LNM y
namienTis i3 ITK. Excrpecist CD44, 1o Toro »k cujib-
HO Kopestoe 3 myTarieio BRAFE Kinbkicte CD44v6
3HAuHO BuUIa B 3paskax IIK, HixK y 106posiKicHUX
Byssax 1113 abo npusieriiit HopmanbHiii Tkanusi. [TK
i3 marepanbarmu MJIB nokasasm Gi/ibin iHTeHCHBHE
dapOyBanus CD44v6, Hixk 6e3 metactasiB. Bucokuit
piBenb Giika CD44v6 y 3paskax [TK moske cBiguntu
PO TPOTpec 3aXBOPIOBAHHS B MAIIEHTIB HA PaHHIX
cragisix. BiH Moke OyTu HMPOrHOCTUYHMM MapKe-
pom mist MJIB. 3a fioro ekcripecii, iHIuBiIyaqbHe
JKyBaHHS HEOOXiTHO PO3IMOYaTH SIKOMOTa paHiIiie
[7,19].

CD133. binox CD133 € onun i3 mapkepis PCK.
Excmpecisgs CD133 kopestoe 3 caMOBITHOBJIEHHSIM
KJIITUH, MIrpali€io, iHBa3i€0 Ta BUKMBAHHSIM B
yMmoBax crpecy npu paky. Excripecis CD133 Gyiia
MOB’sI3aHa 3 KO-EKCIPECi€i0 TeHiB TLIIOPUTIOTEHT-
HOCTI, gKi perymoloTh audepeHIiiaiio ta camo-
oHoBJieHHs1 cToBOYpoBuX Kiitud [20]. [IMO Bruin-
Bae Ha ekcrnpecito CD133 B myxyimHHUX KJITUHAX,
Bignosigi. Hapiitnicts CD133 gk 6Giomapkepa
st PCK 3anmmmaeTbes cymepedsinBoo, Hacamiie-
pen depes HasgBHicTh CD133-HeraTMBHUX KIITUH
i3 TyXJIMHOTEHHUM TOTeHIanmoM. TapreTyBaHHS
CD133 migBuiiye 4y TAUBICTD KIITUH 0 TPAJUTIIH-
HOI XiMi€Teparrii MIJIIX0OM TPUTHIYeHHST HOTO Hajl-
MipHoi excripecii [21].

Iumezpunu. 3minm B IIKM i criexTpi iHTerpuHiB
Ha TYXJUHHUX KJITUHAX CIPUSIOTH IePeryJisiii
ix curHaninry. KaiTuHU KapiiuHOMU BiZIOKPEMJIIO-
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I0ThCST OJIHA BiJI OTHOI Ta Biji CyMIKHUX HOPMaJib-
HUX KJITHH 1 PO3YMHSIOTDH I/JIsITalouy OasaibHy
MeMOpaHy Yepes 3HVKEHHST TPO/LYKILii Ta TIOCUJIeH-
HS TIPOTEOJIi3y OaraThoX ii KOMIOHEHTIB. 3T0I0M
PaKOBi KJIITUHU PEKPYTYIOTDb Pi3Hi KJIITUHU IOCIIO-
napst B [IMO, Britouaroun ¢ibpobiacTu, iMmyHHi Ta
aHTIOTEHHI eH0TeiaMbHi KJIITUHU, 0 CIPUSIE 1X
inBasuBHOMY pocty. [ITKM, stkuii cirijibHO BUpO6JIsi-
€TBCS Ta JITIOHYETHCS B T03aKJIITHHHOMY ITPOCTOPI
MYXJIUHHAMU KJIITUHAMY Ta KJIITUHAMU TOCTIOAPS,
3a3Ha€ rIMOOKUX 3MiH Y CKJIaJll, CTPYKTYPI Ta Mexa-
HIYHUX BJIACTUBOCTSX TIif] 9ac TPOTPECYBAaHHS PaKy.
[aykoBanmii rinoxcieto daxrtop 1, cTuMyTfo€ po-
nykitifo mizmnokenaasu (lysyl oxidase, LOX), sika
3mmBa€e KojareH I iy Ta iHu hiOpusipHi Koa-
reHu, 30iIbIIYI0YN KOPCTKICTh MATPUKCY IIYXJIU-
HU, TIOCUJTIOIOYY CUTHAJIIHT IHTETPUHIB Ta TIpoJtide-
partifo. [[itoun Ha MOYaTKy MyXJIUHOTBOPEHHS, /10
iHBa3il, HeoIJIaCTUYHA KOHBEPCis TJIMOOKO BILIM-
Ba€ Ha PiBEHb €KCIIPecii OKpeMUX iHTETPUHIB, 3Mi-
HIOIOUH 1X CITEKTP Ha PAKOBUX KJIITMHAX i TPOBOKY-
foun MouGikallii B CUTHAJIIHTY, IKi MATPUMYIOTh
HeortacTnyHi Tpancdopmartii. AktuBoBani K-Ras
i BRAF iHIyKy[OTb €KCITPECio POy XJIMHHUX Cy0-
onuHuUIlh interpuny ab i B3 yepes aktusaiito ERK
npu JIesikux BUax paky. JlocripkenHsa nokasasy,
nto interpuau av3 i abP4 € NO3UTUBHUMU pery-
JIATOpaMU TyXJUHOTeHe3y. EKcrpeciss iHTerpuHy
a5 TaKOX KOPEJIOE 3 METACTATUYHUM MOTEHIIaIOM
KTiTHH [22].

Hapasi HeoOXiHO 3p03yMiTH 3aIe5KHICTD BiT iH-
TErPUHIB Y Pi3HUX TUIIAX PAKy Ta BCTAHOBUTHU Bi/l-
noBigHi 6ioMapkepu, 106 po3pobuTn edeKTUBHI
3aco0w, sIKi 6JIOKYIOTb TIepeiayy CUrHaJIIB IHTerpu-

HY IIPU paKy.

Onkomapkepu B KpoBi xBopux Ha pak 113

Y xBopux Ha nanisgpHuii pak 1113 B cuposarii
KPOBi TIOPIBHSHO 31 3/0POBUMHU 0cO0aMU 3HUKY-
€ThCS KITbKICTDb BaJIiHY, aJlaHiHY, KpeaTUHY, TUPO3U-
HY; CTOCOBHO /[0 HAI[E€HTIB i3 JOOPOSKICHUMU BY3-
JIaMH, BMICT BaJIiHy Ta MOJIOYHOI KHUCJIOTH TaKOXK
3HAYHO 3MEHIIYETHCS, TOJI SIK TOPIBHSHO 3 TIalli-
enTtamu 3 ajieHomoro 1113 sHmkyeThes auiie piBeHb
MOJIOUHOI KuCJI0TH. JlocizKeHHsT KpOBi MaIienTiB
i3 MHOKMHHUM 3000M, i3 ITK Ta 3m0poBux oci6 1mo-
KaszaJio, M0 € JOCUTh OYEBU/IHI Bapiallii B PIBHIX
MiOIHO3UTOITY, aKyJIS4OTO 1HO3UTOJY, TPUTITO(DAHY,
aJIaHiHy, MOJIOYHOI KUCJIOTH, TOMOIINCTEiHY, 3-Me-
TUJITJIyTaPOBO1 KUCJIOTH, acliapariHy Ta acrapraTy
B 3pa3kax cuposaTku marienTiB i3 I1K. Takox ic-
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TOTHO 3MiHIOBABCS BMICT acrapariHoBOI KUCJOTH,
xoJiiHy Ta arneraminy. [TopiBHsHO 3 mariienTamu 3
MHOKUHHUM 3000M, 3minu B [IK nuMoHHOI Kuc-
JIOTH, alleTUJIKAPHITUHY, TJIyTaMmiHy, TOMOCEPHUHY,
IJIyTaTiony, KiHypeHiHy, HialluHYy, TiI1ypOBOI KUCJIO-
TH, TUPO3WHY, Tpuntodany, B-aJaHiHy Ta KCAHTH-
Hy Oy Gibin BupakeHnMu. Byora migrBeppkeHa
JIarHOCTUYHA 3HAUYyNicTh  (ochaTuInaxosriHiB
(34:1), docharuaaux xkucaor (36:3) i chinromie-
niniB (34:1). @ocharuanaxomninu (34:1) MOXKyTbH
Bi/IpI3HATHCS B IAIIEHTIB i3 By3JlaMU Ta 3/[0POBU-
MU ocobamu, Tozi gk docharuani kucaoru (36:3)
i chinromieninu (34:1) MOXYTh BiJIPi3HATHUCS B
NMOOPOSIKICHUX Ta 3JI0SIKICHUX By3J/aX. BBaxaioTh,
1[0 MOETHAHHST IIUX TPHOX MOKAZHUKIB, MOXKe OyTH
3MATHUM BiZIpi3HUTH 10OPOSIKICHI Ta 3JI051KiCHI BY3-
au I3 Bix xposi 3moposux mozneii. [lopiBHgHO 3i
370POBUMM JIIOIBMU BUSBJIEHO, IO JITHUN TTPO-
inp mamientiB i3 pakom 113 wacto memoHcTpye
Bi/IMIHHY BiJl IHIIIMX BU/IB PaKy TEHJIEHIIIIO, a Ii/I-
BUIIIeHHS PiBHA Ji3odocharnanminosurtosis (18:0
i1 18:1) i mizodocdarnauneranonaminy (18:11 18:2)
Moxke Oytu oszHakoio paky I13. Dibpunoren a i
komtieMenT C4A/B BBa)kalOThCS TOTEHIIHHUMEA
Mapkepamu 17t giarnoctuku 11K [23-27].

Bcranosneno, mo Bmict 1,25(OH)2D3 'y
cupoBaTiii kKpoBi xBopux Ha [IK 3nauno Huxuwmii,
HIXX Y 3/I0pOBUX Jifofiel, ToMy BiTaMin D Moxke cTa-
TU TOTEHIIWHUM J[IaTHOCTUYHUM MapPKEPOM JIJIs
ITK [27].

XpoHiuHe 3amaJieHHs TIOB’g3aHe 3 TTaTOTeHe30M
PaKy, a KaJblIPOTEKTUH Oepe y4acTh y BHUHUKHEHH]
Ta PO3BUTKY Pi3HUX 3amnajeHb. BcraHosieHo, 1o
KOHIIEHTpAIlisl KaJbIIPOTEKTUHY B CUPOBATII KPOBi
xBopux i3 IIK 3nauno 3pocrasna, a moTiM CyTTEBO
3HUIKYBaJIacsl TICJs TOTAJIbHOI THUPEOIEKTOMII,
JI0 piBHS OGJM3BKOTO 0 3M0POBUX 0CiO. Takum um-
HOM, 30IJIbIIEHHS] KaJbIIPOTEKTUHY MOXKe OyTh
MOTEHIIITHUM MapKepoM OKHCJIOBAJIbHOTO CTpPECy
nipu paky 1113 [28].

Jleski pocaiisKeH s oKa3aau iHTEHCUBHY €KC-
npeciio Mifkiny (TIefoTponHoro gakrtopa pocTy,
SIKUT 3HAYHOIO MiPOIO €KCITIPECYETHCS il 9ac eMO-
pioreHe3y Ta PeryJito€ KJIITHHHAM PicT, BUSKUBAHHS,
MIrpailito, aHTioreHe3 Ta aHTUATIOTITOTUYHY aKTUB-
HICTB, ajie 3a3BUYail XapaKTepU3y€eThCS HU3bKUMU
piBHaAMU B fopocsomy Bitti) y [TK i 1ie mos’sa3ano 3
KJIIHIKO-TIaTOJIOTIYHOIO XapaKTEePUCTUKOIO Ta MeTa-
crazyBartsim [29, 30]. B inmux poborax miaTBep-
JIMJIA TIOTEHINan MiJKiHy sIK Mapkepa paky I13.
Astopu BuropuctoByBasu 323,12 nr/ma gk Tpa-
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HUYHE 3HAUEHHs /I PO3PI3HEHHS J00POSKICHIX
i 3yosikicaux BysJiiB 1113 Ta oTpumann nmokasHUKN
YYTIUBOCTI, CHIEIU(MIYHOCTI Ta AIarHOCTUYHOI TOY-
Hocri 75,70%, 75,00% i 75,31% Bianosiano [ 26, 31].

MMP € unuHK3aJEKHOIO eHJOIEeITUIA3010,
(GyHKITiS SKOT MToJIITaE B TIepeTpaBIeHHi JKeJTaTuHy
Ta PI3HOMaHITHUX KOJIAT€HIB, i sika Oepe y4acTb y
pPO3BUTKY Oararbox myxjauH. JlociiukenHs mi-
TBEPAWJIN 11 LIHHICTh SK AiarHOCTUYHOTIO MapKe-
pa paky I13. Konnentpariss MMP-2 B cuposarrii
kpoBi xBopux Ha [TK 6isbiia, HiXK y 310POBUX JITO-
Jiel, a 1 piBeHb MOKe 3HUKYBATUCh ITiCJIsT OTlepallii.
Kpim Toro, 11e TaKOK MOKe MaT! 3HAUHUH BIJIMB Ha
IIPOTHOCTUYHY OI[HKY Ta JikyBauus. IIpumnycru-
au, mo MMP-9, TIMP-1 i TIMP-2 3aificHiOI0TDH
aHasoriuti epexru, a gucbananc mizk MMP i TIMP
MOJKe CIIPUYMHUATH ITPOTpecyBaHHs MyXJnnu [32].

VAP-1 — 1e moJtekyJia ajresii eHoTeialbHIX
KJITHH, sika Oepe y4acTb y TMPOIleci TepeHeceHHs],
POJIIHTY Ta a/ire3il JIEWKOIUTIB /10 3aMaJIbHUX MiCIlb.
Busnauennst VAP-1y cupoBatiii KpoBi B IAIIEHTIB i3
pakom 113 ta go6posikicarmu agenomamu 1113 Bus-
BUIO, 1110 piBHI VAP-1y cpoBariti KpoBi B rpyTIi paky
I3 Gy/m 3HAYHO HUKYKMHU, HIK Y 30POBUX OCIO
KOHTPOJIBHOI TPYTIN Ta TPYTIN 3 TOOPOSIKICHUMM BY3-
samu. [le HeraTMBHO KOpEMOBAIO 3 KOHIIEHTPAITIET0
TUPEOTJIO0Y/IiHY B CHPOBaTIli KPOBI B TAIliEHTIB
i3 pakom 3. OnTtumanbHe TpaHWYHE 3HAYEHHS
VAP-1 nmnsa pmiarnoctuku paky I3 cranosuiio
456,6 ur/mu, 3i cnenudiunictio 77,4% i 4y TAUBICTIO
66,7%. Iun aBTOpU TaKOXK IMiATBEPAUINA HOTO IIiH-
HICTB $SIK TOTEHITIHOTO Mapkepa [33].

CYFRA21-1 — dparment CK19, sgkuii nemoH-
CTPYE BEJIMKUI TTOTEHIaN y IIaTHOCTUIlI MeTacTa-
TuyHUX JiMmatnyaux By3ais [IPUI3 y noenqnanni
3 FNAB. IIpore Bin HeepekTUBHUIT Y PO3TTi3HABAH-
Hi 106posikicHuX i 3mosikicHux By3uis 1113 [26].

Ha nanomy etari sikyBamust P13 #e moxkHa 06-
MEKYBATUCST SIKMMOCH OTHUM MapkepoM. [ToTpibHo
JTOCJIKYBATH  KOMIIJIEKC HaWBaKJIMBININX MapKe-
piB, SIKi XapaKTepHi /iis1 6araThbOX MOMYJISIIN KITUH
nyxsinan ta [TTKM. OcobuBy 1iHHICTD MOKYTh MaTH
MapKepu KPOBi, SKi JIETKO BU3HAYATH B JIOOTIEPAITiii-
HOMy Tiepiozti. MoJiekyJisipHi GioMapKepu 3 BIHCOKOIO
crienuivHICTIO Ta Yy TAMBICTIO MOKYTh OYTH KOPHC-
HUMM JIJIs1 TIPUMHATTS PillleHb 010 TUPEOiIEKTOMil.
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Cnucok ckopoyeHb
HAIIK — muceminoBaHi myXJTWHHI KITITHHT

JPI3 — nucepentiioBanmii pak MUTOMOAIOHOT 37031
EMT - enitesianbHo-Me3eHXIMaTIbHUIN TT€PEXi/]
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MJIB — meracTasu B siiMpaTiyni By3amu

MMP — MaTpuKCHiI MeTaJIonpoTeiHa3N

IIK — mamissgpHa KapimHOMa

IIKM — 1no3ak/iTHHHUI MaTPUKC

IIMO - myx7MHHEe MiKPOOTOYEHHS

PCK - paxoBi croBOYpOBi KJIiTHHU

DK - douikyasipaa KapiuHoMa

®DH - dibponekTHH

I3 — umronoxibna 3amo03a

ABI1 — inTepakrop AGesbcona 1

DDR2 — perentop AUCKOIZIMHOBOTO JIOMERY 2
PCNA — sjiepuuii anTUreH 1npoJticepyounx KT
TGF-B — tparchopmyiounii paxtop pocty 6era (transforming
growth factor beta)

VAP-1 — Gisiok cyuHHOI aaresii-1

Mechanisms and markers of thyroid cancer
metastasis. Review of literature and own data
(part 2)

N.Ya. Kobrynska, V.M. Pushkarev, N.I. Levchuk,

0.l. Kovzun, L.I. Komisarenko, M.D. Tronko
State Institution «V.P. Komisarenko Institute of Endocrinology and
Metabolism of the NAMS of Ukraine»

Abstract.Canceriscausedbyanumberoffactors,including chemical
carcinogenesis, somatic mutations, epigenetic changes, and viral
infections. Most cancer-related deaths occur due to the formation
of metastases. In the case of papillary thyroid carcinoma, metastases
are not formed as often as in other types of cancer, but relapses
of the disease with the appearance of metastases in the lymph
nodes, lungs, and bones are still observed. Of particular danger
are radioiodine-resistant metastases, which are the main cause
of death. Therefore, the study of metastatic markers is important
at the pre- and postoperative stages of patients treatment in order
to assess the probability of occurrence of metastases in the near
and distant future. The aim. The literature review is devoted to the
description of the most well-known markers of thyroid metastasis.
Material and methods. The keywords «markers of metastasis»
AND «thyroid» AND «papillary carcinoma» were used to search
for sources in the scientific databases ResearchGate, PubMed® and
Google Scholar. A total of 33 literature sources were selected
for in-depth analysis. Results. The importance of identifying the
factors that contribute to the formation of premetastatic niches in
thyroid carcinomas and radioiodine resistance is emphasized. The
main attention is paid to thyroid metastasis markers, involved in the
transformation of tumor cells into metastatic ones and in the epi-
thelial-mesenchymal transition. The significance of such markers of
thyroid metastasis as survivin, transforming growth factor beta and
its DEx3 isoform, regulators of epithelial-mesenchymal transition —
E-cadherin/N-cadherin, vimentin, ST00A4, Abelson interactor 1, ma-
trix metalloproteases, fibroblast growth factor 19, hypoxia-inducible
factor-1a, vascular endothelial growth factor, mucins, membrane
proteins and cytoskeleton proteins - fibronectin, integrins, alpha-
smooth muscle actin, syndecans, Src family kinases, CXCL12/CXCR4
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axis, cancer stem cell markers CD133, CD44 (CD44v6), proliferation
markers Ki-67, proliferating cell nuclear antigen (PCNA) and cyclin
D1 is analyzed. Of particular interest are markers that can be de-
tected in blood plasma in the preoperative period — amino acids,
phospholipids, MMP-2/9, tissue inhibitors of matrix metalloprotein-
ases 1A, vascular adhesion protein -1, CK19 fragment — CYFRA21-1.
Conclusions. The study of molecular biomarkers of metastasis with
high specificity and sensitivity in thyroid carcinomas can help in
determining the extent of surgical intervention and subsequent
radioiodine therapy.

Keywords: thyroid gland, papillary carcinoma, metastases, markers
of metastasis.
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H.M. KywHapboBa,

Mapkepu cepuesoi
HeJ0CTATHOCTI, NOB'A3aHi
3 YMOBaMU NPOJIOHT 0BAHOT O
CTpecy, Ta MOHNBOCTI

IX KOpekuIl cyyacHumu
LIYKPO3HUHKYBaNbHUMMN

npenapaTamu

LY «IHCTUTYT enpoKkprHonorii Ta 0bmiHy peyoBuH im. B.M. Komicaperka HAMH Ykpainu»

Pestome. Bifomo, WO Npy roCTprx Ta XPOHIYHMX CTPeCax YacTo BPAKAETbCA CEPLEBO-CYANHHA CUCTEMA i3 QOPMYBAHHAM Y
MaiibyTHbOMY CepLeBoi HefoCTaTHOCTI. OCoBNMBOrO 3HaUYeHHS HabyBa€E MOHITOPUHI MOXIIMBOrO PO3BUTKY CEPLIEBO-CYANH-
HWX PO3Na/iB y XBOPUX Ha LyKpoBwid Aiabet 2-ro Tuny (LIJ12), AKi npeacTaBnaioTb rpymy pusmky LX YCKNafHeHb, AKi NoB'a3aHi
3 PI3HOMAHITHMMM HEBPOOTIYHUMI Ta CEPLEBO-CYANHHIMM 3aXBOPIOBAHHAMM, 30Kpema CepLIeBoio HegocTtatHicTio (CH). L2
ACOLII0ETLCA 3 TIPLWMM KITIHIYHWM CTaTyCOM i MIABWLLIEHOI CMEPTHICTIO B YCIX MPUYWH | CepLeBO-CYANHHOI CMEPTHOCTI B na-
LienTiB i3 CH Ak 3i 3HWKeHOI0, TaK i 3i 30epexeHoto dpakuieio Bukmay (OB), nopisHaHO 3 nauieHTamu i3 CH 6e3 LIJJ2. 3i ceoro
OOKy, 3HUKeHHA OB € He3aneXxHM NPEeAYKTOPOM NeTanbHYX | HeneTanbHUX KNiHIUHUX pe3ynbTaTiB y nauieHTis i3 L/12. Harsax-
nuBitwmmm npuyrHamn CH npu L2 € iwemiuna xBopoba cepua (IXC), apTepianbHa rinepteH3ia Ta NpAMUIA WKIANVBUIA BNNB
L2 Ha miokapa. MoeaHaHHaA Lyx nopylueHs 3 ocobnueocTammi 3miH OB niBoro wnyHouka BusHauae (OBILL) oanH i3 Tpbox
MoxnuBux deHotnis CH y nauieHTis, y AndepeHUiiHii giarHoCThLi AKKX, NOPAL i3 KNIHIYHUMM Ta KapaiorpadiuHiMm 03Ha-
Kamu, BKNMBY ponb BifirpatoTb nabopatopHi mapkepy CH. BusHaueHHs Lnx iomapkepis B OCTaHHI POKM BiAKPUIO HOBY epy B
ranysi AiarHOCTVKM Ta MOHITOPUHTY CepLieBoi naTonorii, AKWiA HabyBae Bce 6inbLIOro NOWMPeHHsA B PaMKax HOBITHbOMO HayKo-
BOTO HanpAMKY — MeTabonomiku (abo meTaboniuHoro deHoTrnysaHHA). OiHKa KibKiCHOro BMICTY X bioMapKepis 03BONAE
CKNACTV IHAUBIAYaNbHY KapTVHY MeXaHi3MiB OOMiHHIX MOPYLUEHb Ta BU3HAYNTL WNAXY iX KopeKLUil. [laHi KniHiuHux gocnigxeHb
BMAINAIOTb 3 OCHOBHI GioMapkepy, AKI MOXHa PO3raaaaTyt okpemo abo B koM6iHaLLiT: N-KiHLEeBWiA nponenTia HaTpitypeTniyHo-
ro nentuay (N-npoHYM), cynpecop TymoporeHesy-2 (CT2) Ta 6inok 7, wo 38'A3ye iHcyniHonoaioHnin daktop pocty (B3IOP-7).
MeToto 15010 OrAdy € aHani3 3HaUeHHA BiJOMUX CepLEeBO-CyanHHIX biomapkepis v miarHoctuui CH y nauienTis i3 L2 Ta
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3MiH PIBHIB Lix 6ioMapKepiB y NpoLeci Tepanii NaLiEHTIB, a TAKOX BU3HAUYEHHA BMAMBY Ha PU3UK YCKNaAHEHDb, 30Kpema npi 3a-
CTOCYBaHHI CyYacHUX NpoTHaiabeTnyHIX 3acobiB: iHrBITOPIB HAaTPI3aneXXHOro KoTpaHcnopTepa Mioko3u 2-ro Tuny (IH3KTT-2)

Ta aroHicTiB peLienTopa rokaroHonopaioHoro nentuay-1 (apfmr-1).

KnioyoBi cnoBa: cepLieBo-CyVHHI 3aXBOPIOBAHHS, CEPLIEBA HEIOCTATHICTb, LYKPOBUIA AiabeT 2-ro Tumy, nabopaTtopHi 6io-

MapKepw, NpoTuaiabeTnyHi 3acotm.

Hacenennss Ykpainu B cyyacHUX yMOBax Iie-
pebyBa€ B CTaHi TOCTIHHOTO CTPECY, MOB’sI3aHOTO
CIIOYATKY i3 HACJI/IKAaMU TaH/ieMil KOpOHABIPYCHOT
indexkIiii, a B TenepinmHiii yac i3 BiliHOIO. 3poO3y-
MiJI0, TII0 BiliHa Ma€ ocoOJMBO 3HAUHUI BIJIUB HA
NCUXIYHUI CTaH THX, XTO TepebyBae B 30HI 6oi0-
BUX [Ii#l, /e HEMa€ TPOTpaMy TIOBEIHKY 1HIITO1, HisK
3arOCTPeHHsT iHCTHHKTY camo3b6epexkents. [Ipore
T/l TAKUM K€ CTPECOM 3HaXOASATHhCS POJAUYI Bili-
CHKOBOCJIYKOOBIIIB, MEIUYHI MPAI[iBHUKN, THMYa-
COBO IepeMileHi 0cobu i BCi, XTO 3aJIMINAIOTHCS B
Ykpaini, uepes mocTiiiHi TOBITPsIHI Ta iH(OpMaITiii-
Hi ataku. Bigomo, 110 nMpu rocTpux Ta XPOHIYHUX
cTpecax JIOCUTb YacTO BPAKAETHCS CePIEeBO-CY-
JIMHHA crcTeMa i3 GOPMYBaHHIM y MailOyTHBOMY
cepieBoi  HepocTaTHOCTI. OCOBIMBOTO 3HAYEHHST
HaOyBa€ MOHITOPMHT MOJKJIMBOTO PO3BUTKY Cep-
1EeBO-CYJIMHHUX PO3JIaMiB, sKi y xBopux Ha [[/2
MPE/ICTABALIOTh TPYIY PU3NKY ITUX YCKJIATHEHD Y
3B’s13Ky 3 MHOKMHHUMU HEBPOJIOTIYHNMH Ta CEp-
1[eBO-CYZIMHHUMH 3aXBOPIOBAHHSAMM. 3POCTAHHS
normmpenocti cepiieBoi HepoctatHocTi (CH) B cy-
YaCHOMY CBIiTi IPU3BOAUTH /10 MiJBUIIIEHOTO PU3U-
Ky CMepTi, 30iJIbIIeHHsT PIBHS TOCITiTATi3allil, 3HH-
JKeHHS STKOCTI JKUTTS Ta MiABUIIEHHS BUTPAT Yepe3
KOMILJICKCHI TepareBTUYHi cTparerii [1].

IlykpoBwmii giadetr 2-ro THmy i cepieBa HeO-
CTaTHICTh

CuisicayBanng I1/[2 ta CH € yactum sButiem:
kmiHiyHO ManidectoBana CH BingnavaeThes B
10-30% ycix oci6 i3 I11/12, ocobmBo yacto y BiIti
70 poxkiB i crapiue, Toxi sk y 30-40% ycix Bunazu-
kiB roctpoi um xponiunoi CH mnepesaxae I1/12.
IMawientn 31 BcranosiaenuMm I11J12 mators Ha 33%
Gibimii pusuk rocmitasizarii 3 nmpusoxy CH, ik
ocobu 6e3 I11/12 [2-4]. 3 ycix uuxX NpUunH HemoAaB-
Ho pexomenaamismu 2021 ESC/HFA Busnano, 110
/12 € ocHOBHUM (haKTOPOM PU3UKY BUHUKHEHHS
CH, Buxoagun 3 mpunynieHHs, 1o namieaTu 3 [1/12
nepebyBatoTh Ha mnepmiiii craaii CH (cramis A).
KpiM TOrO, mpOCIeKTuBHI KOTOPTHI JOCTiIZKeHHS
mokadyioTb, Mo CH Moske mepemyBaTu PO3BUTKY
IL12 [5]. OTike, KpiM CTPYKTYPHUX i PYHKITIOHAB-

HUX 3MiH, SIKi XapaKTepU3yoTh AiadeTHIHY Kap/Iio-
MioIIaTiio, iCHy€ KOMILJIEKCHA Ta B3a€MOIIOB’s3aHa
natodiziosoria [/[2 ta CH: [/]2 miaBuiye pusuk
CH, a ocTtanHst MOKe 301IBIIUTH PU3UK POZBUTKY
[1/12 yepes nekiybka MexaHi3MiB, SIKi CXUJISIOTH T1a-
mmienaTa 3 CH no incyninopesucrenTHocTi [4, 6].

[1/12 o’ s13aHMi i3 TipIIUM KJITHIYHUM CTATyCOM
i TZIBUINIEHOI0 CMEPTHICTIO BiJl yCiX MPUYMH 1 cep-
1IEBO-CYZIMHHOI cMepTHOCTI B atfieHTiB i3 CH sk 31
3HMIKEHOIO, Tak i 3i 36epeskenoo DB, nopiBHsIHO 3
narienaramu i3 CH 6e3 11/12. I naBmaxu, sHUKEHHS
DB € He3aJeKHUM TIPETUKTOPOM JIETAIBHUX 1 He-
JIETJIBHUX KJIHIYHUX Pe3yJIbTaTiB y HAali€HTiB i3
/12 [3, 7]. HaitBaxkausimmmu nprnunnamu CH nipu
/2 e IXC, aprepiajbHa rinepTeHsiss Ta IPSMUI
nikizmmBuit BB 1112 Ty Ha miokap. 1112 vac-
TO He po3Mi3HaeThes B naiienTis i3 CH, 1o miakpec-
JIFO€ BaKJIUBICTH AKTUBHOTO BUSIBJIEHHST 000X 3aXBO-
PIOBaHb y KJIIHIUHIN pakThiti [2].

[Torpu ycmix 6araThboX MIMPOKO BUKOPHCTOBY-
BaHMX HOBUX I[yKPO3HIKYBaJbHUX IIperaparib
npu I1/12, Bucoka mommpenicte CH mpu 1ipomy
36epiraerbest. Onucano MOPyHUIEHHsT peryJistitii 6a-
raTbOX KJITUHHUX MEXaHi3MiB y KapioMioluTax.
J1o HUX HasIeKaTh OKUCIOBATIbHUM CTPEC, 3aajieH-
HSI, CTPEC EHJIOTIAa3MAaTHYHOTO PETUKYJIyMy, abe-
paHTHa Ilepejiaya CUTHAJIB 1HCYJIiHY, HAKOIINYeHHS
[JIIKOBAaHUX KiHIIEBUX MPOAYKTIB, 3MiHN aBTOdarii,
KJITMHHOI Ta MIiTOXOHpianbHOI OGi0eHePreTHuKH,
JIIIOTOKCUYHICTD 1 3MiHEHa TPAHCAYKIlis CUTHAJIB
(Hampukazn, Kinasu perentopa nmporeiny G, curaa-
JIiB peHiHy, aHT1OTeH3UHY, aJIb/JOCTEPOHY, llepeiaya
curHaJiB B-2 axpenopenenTopi). Li marodizioso-
TiYHI TMJISIXU MOXKYTh MJIATaTi (papMaKoJIOTiuHif
Kopekiii 1y sumskenns pusuky CH y xkonTekcri
I/12. Ycnimue HamisfoBaHHsa Ha I HIISXA MOYKe
3MiHUTH TPOTHO3 i pu3uk po3sutky CH monan Te,
10 3apa3 JIOCSATAETHCS 3a I0MOMOTOI0 HASTBHUX ITY-
KPO3HMIKYBAJbHIX 3aC00iB i IpenapariB sl JTiKy-
BaHHS CEPIEBOI HEJOCTATHOCTI [8].

DeHoTHIIH CEPIEBOI HEIOCTATHOCTI
Tpagumiitno CH mopinsiorh Ha okpemi e-
HoTumM Ha TigctaBi BumipioBanus MBJIII. Ile
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MOB’SI3aHO 3 MOYATKOBUMU JIOCTI/PKEHHAMU JIKY-
BaHHS CepIleBOI HEJIOCTATHOCTI, SIKi IIPOJIEMOHCTPY -
BaJIM ICTOTHE TIOJITIIIEHHS Pe3yJIbTATIB y MAIIEHTIB
iz OBJIII <40%. BianosigHo 10 pekomeHparii
ESC/HFA (2021 p.) onosinena knacudikaris CH:

31 36epeskenoo MBJIII >50% (CH36MDB), 3i 3uu-

xernoio OB <40% (CH3®B), i3 momipHo 3H1-

skenoro OBJIII — Big 41% mo 49% (CHu3®B).
CH 3i 36epesxenoro @BJIIIT (CH36MDB), 3a cy-

YaCHUMM OI[IHKaMH, € HalOiIbII 4acTolo, JJOMiHiB-

Hoto hopmoio CH [9, 10]. Yepes 3pocTanbHy 1orm-

penicts CH36MB 6y.10 BU3Ha4ueHO 1K HeiH(beKIiii-

HY €Ili/IeMit0, X0ua T1ijil O[HUM BU3HAUCHHSIM MOKHA

3HAWTH TeTEPOTeHHI KIiHIYHI (DeHOTUTIN 3 PIBHUMU

XapaKTepuCTUKaMu Ta MexaHizMamu. Bimomo, 1110

MeTaboIYHMI CHHAPOM ab0 HOro OKpemi KOMIIO-

HEeHTH, Taki gk GiOpuIIsIis nepeacepib, XpoHiuHa

0OCTPYKTUBHA XBOPOOA JIereHb 1 CHHAPOM aIllHOe

VBI CHi, 3aXBOPIOBaHHS HUPOK Ta aHEMis € TTOCTili-

HUMU cynyTHUKam#u 11boro heroruny CH [11].
Busnauenns genorunis CH36MB moku 1o He

OTPUMAJIO TIOBHOTO KOHCEHCYCY Cepel JOCJi/THU-

KiB, 9aCTKOBO uepe3 pi3He PO3YMiHHS MOJIEKYJISP-

HUX MeXaHi3MiB, BIIIIOBIIaJIbHUX 3a YUCJEHHI ac-

MeKTH 3axBopioBaHHda. ONUCAHO TTICTh OCHOBHUX

(benorunis HFpEF siki xapakTepusytoTbecs 4iTKu-

MU KJTiHIYHUME 03HaKkamu [11]:

* (penorur, 1O XapaKTepuU3yeTbCS IIPOIecaMu
crapinng (heHoTur crapinis);

* (penorur, 110 XapaKTEePU3y€ETHCS HAJIUTITKOBOIO
HasIBHICTIO JKMPOBOI TKaHWHM (OKHUPIiHHS abo
Kap/ioMeTaboiuHmit (heHOTHT);

* (eHoTHUII, IOB'sI3aHUI 3 apTepiaJbHOIO Tilep-
TEH3I€I0;

* (eHOTHUTI, TIOB’ SI3aHU i3 JIETEHEBOIO apTepiaJib-
HOIO TiTlepTeHsi€io;

* (penorur, oB’d3aHNH i3 3aXBOPIOBAaHHIM KOPO-
HapHux aprepiii (IXC);

* (enoTurl, MoB’sI3aHUI i3 MioIlaTi€lo JiBOroO Ie-
penceps.

biomapkepu cepiieBoi HEIOCTATHOCTI

Y mudepenmiitniii giarnoctuii denornnis CH,
noPsiJL i3 KIHIYHUMU Ta KapaiorpadgiyHUMKU O3Ha-
KaMM, He OCTaHHIO POJib BifirpaioTh JabopaTopHi
mapkepu CH, 3acTocyBaHHS SIKUX B OCTaHHI POKHU
BiZIKPUJIO HOBY €py B Tasy3i larTHOCTUKHU Ta MOHi-
TOPUHT Y CePLEeBOI NaToJIoril, 10 HabyBae Bce Oiib-
TTOTO TIOMTMPEHHS B paMKaX HOBITHbOTO HAYKOBOTO
HAIpSIMKy — MeTabosioMiku (iHakie metabosivyne
(benorumnyBanHs1). 3acTOCyBaHHSI Cy4aCcHUX Me-
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TOMIB JIOCJI/KEHDb JI03BOJIMJIO BU3HAYUTH OaraTo
PO3YMHHUX MeTabosiTiB (6ioMapkepiB), sIKi 3Mi-
HIOIOTHCSI TIPU 3aXBOPIOBAHHSIX CEPIIEBO-CYAMHHOL
CHCTeMM; OIiHKa KiJIbKICHOrO BMicTy IuX Oiomap-
KepiB /I03BOJISIE CKJIACTU IHAUBIYaIbHY KapTUHY
MexaHi3MiB OOMIHHUX MOPYIIEHb Ta MISAXIB 1X KO-
peKIlii. Y no€HanHi 3 HeiHBa3UBHUMM iHCTPYMEH-
TaMU Bi3yaJizallil cepiieBo-Cy/IuHHOI CUCTEMU, Me-
Tab0JIOMiKa MOJKE JIOIIOMOITH PO3YMIHHIO TIPUYNH
Ta TATOJIOTIYHUX HACJIJIKIB AUCHYHKIII cepIieBo-
CYZIMHHOI CUCTEMU, 30KpeMa U cepiieBol HeloCcTat-
Hocti [12].

Ha ocHoBi uncjieHHUX JOCJI/KeHb, 371MCHEHUX
y pi3HUX KpaiHaX, AMepuKaHCBhKOIO Ta €Bporieii-
CBKOIO CITIJIKAMU Kap/IiOJIOTiB, A5 Tolepe/KeHHs,
ominku ta Begenns CH y Bumazkax pos3BUTKY Ti-
neproniuHoi xBopoou, yekiaanernol XCH, Beeykpa-
1HCHKOIO aCOITIAIli€l0 KapioJioriB, PEKOMEHI0BAHO
GioMapKepH JIJIst BCTAHOBJIEHHS IEPBUHHOTO JIiarHo-
3y XCH [10, 13-15]. Came y xBopux 3i 30epeskeH0I0
OBJIIII i3 koMopbigHOTO MaTosIoriero (TirepToHivyHa
xBopoba IT i I1/I2) ocobmBy Bary MaioTh MapKepu
nepsuHHOro miarHody XCH nns pannboro BusHa-
yeHHst pu3nky manidecrariii CH, gx-ot miactromia-
HoI ucdyHKIii 1iBoro nuryHouka [ 16].

biomapkepu cepliieBoi HeOCTATHOCTI, IO IUP-
KYJIIOI0Th 1 BioOpaskaloTh pisHi MeXaHi3Mu ypa-
JKEHHS CEPIIEBUX CTPYKTYP, MOXKYTbh i/leHTU(IKY-
BaTW TPYIH IABUIIEHOTO PU3UKY cepel ocib i3
I[yKPOBUM JiabeToM, siKi MoTpebyioTh MOCHIEHHS
Teparii Ta MPU3HAYEHHS I[yKPO3HUKYBAaJbHUX 3a-
co0iB 13 KapaionpoTeKTUBHUM edeKToM, 100 3a-
nob6irtu possutky CH, abo Bixke 3 HassHolo CH 3i
306epeskeHolo un 3HmxkeHon OB,

Jlami KIIHIYHUX JOCIIKEHDb BUALISIOTH 3 OCHOB-
Hi MapKepH, siki MOKHa PO3IJISAAAaTH OKpeMo abo B
kombOinarii: N-npoHYTII, CT2 ta B3IDOP-7 [17]
(puc.).

[cHy1OTH TpUM eHJIOTEeHHI HATPIypeTUYHi Ier-
tunu (HYII), mo cexpeTyoThest sSIK TpenporopMo-
nu: nepencepauuii (II-HYIT), B-tuny (B-HVII) i
C-tumny (C-HYII). BinnosigHo icHye Tpu perenTo-
pu HYII: pertenitop A, penienitop B i perenitop k-
pency C [18, 19].

CH nipusBoauTh /10 MOTiPIIEHHS PYKHO-eJac-
TUYHUX BJIACTUBOCTEN CEPIIEBOTO M 132, BHACTIOK
YOTO BiH He B 3MO3i e(heKTUBHO OMUPATHUCS BHY-
TPIIIHBOMY THCKY KPOBI Ta 3abe3meuyBari ii eek-
TuBHUM Bukul. [le cripuunHsie 3pocTaHHs KiHIIEBO
JIiaCTOJIIYHOTO TUCKY B Kamepax cepiisi. Po3TsArHeH-
HST I[UX CTPYKTYP CIIPUYNHSIE 301/IbIIIEHHST CHHTE3Y
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Aunatayia kamep/posTArHeHHA
miokapgy (HYN; N-npoHYN)
Chamber dilatation/ Myocardial fibrosis
Myocardial stretch and matrix
* BNP remodelling
Liar v * NT-proBNP * ST2
CHTa : ®i6pos miokapay Ta
NPOrHOCTUYH
HF diagnosis and pemMmogentoBaHHA MaTpUKCy
loMapieps: prognostic biomarkers (ST2)
-------------------- HEART FAILURE EE e i
Biomapkepu |HF patient management —
BeAepHH: biomarkers CEPLIEBA HEJOCTATHICTb
XBOPMUX Ha
CH
Inflammation Renal injury
« CRP * Cystain C
* IL-6 * NGAL
* TNF-a * KM
3ananeHHsa

(CRP; IL-6; TNF-a)

Myocardial injury

YpaXeHHA HUPOK
(umctatnu C; NGAL; KIM-1)

o « Troponin 0 Oxidative stress
* FABP * MPO

YpaeHHs miokapay OKcnpaTMBHMIA CTpec
(Tponowin; FABP) (MnNo)

Puc. lMoTeHuilHi iomapkepy B AiarHOCTULI Ta MEHeIKMEHTI ceplieBoi HegoctaTHocTi (CH) [17].

lpumimka. HYM - Hampitlypemuyruti nenmud; N-npoHYIT — N-kiHuyeguti nponenmud HampitlypemuyHo2o nenmudy; CPIT— C-peakmusHuli npomeiH;,
1= iHmepnedikiH; OHIT — pakmop Hekpo3y nyxnuH,; b3XKK — 6inok, wo 38'a3ye xupHi kuciomu, MIO — mienonepokcudaza, MYH-1 — mapkep ypaxeHHs

HUpOK-1,; ST2 —cynpecop mymopozeHe3y (po3yuHHuUl mapkep ibpo3sy)

Fig. Potential biomarkers in the diagnosis and management of heart failure (HF) [17]

Note. BNP — brain natriuretic peptide; CRP — C-reactive protein; IL — interleukin; TNF — tumor necrosis factor; FABP — fatty acid binding protein; MPO —
myeloperoxidase; NGAL — neutrophil gelatinase-associated lipocalin; KIM-1 — Kidney Injury Moleculel; ST2 — suppression of tumourigenicity 2 (soluble

marker of fibrosis).

nonepenunkis HY Il y miokapai nepencepb i mry-
HoukiB, npuuomy B-HYII ta N-npoHVYII cun-
Te3yIOTbCS BUKJIOYHO B TKaHMHaX cepil. Yepes
3B’s13yBaHHs 13 uncaeHHuMu perienrtopamu, HY I
IOCUJIIOIOTh HATpiflypes, Aiype3 i Ba3oJuJsTallilo,
HOKPAIIYIOTh Po3caab/eHHst MioKap/a Ta 3MeHIIy -
10Th (hibpos [20].

Or:xe, kornentpamnisgs HYII € Bignzepkanenassm
PaHHBOI UYTIUBOI Ta cHelU@IYHOT PeTyaITOPHOI
BiZIOBI/II Opra”i3amMy, KiJibKiCHUM MapKepoM HasB-
HOCTI Ta Ba)XKKOCTi remojimnamiunoro crpecy i CH
[21]. Ixma koHIIeHTpAITis BiATIOBiTa€ CTyTIEHIO 3pOC-
TaHHS KIHIIEBO-/[IaCTOJIYHOTO TUCKY, BHYTPIIITHbO-
CepleBUX THUCKIB HAIIOBHEHHS IIOPOKHUH ceplid,
SKi € ToMiHaHTHUMU Tpurepamu po3sutky CH.

Moskosuit B-HYII i iioro N-kinnesuii ¢dpar-
menT (N-nmpoHYIT) € ogHumu 3 HalGIIBIIT THPOKO
BUBYEHMX OiOMapKepiB, SIKi BBAKAIOTHCS 30JI0TUM
crangaprom y miarsoctuii CH. Kiiniuno 11i aBa

MapKepu BBAKAIOTHCS B3AEMO3aMiHHUMM, OJHAK
CJIiJT BPaXOBYBaTHW JledKi BIJIMIHHOCTI, IMOB’d3aHi
31 NIBUJIKICTIO BUBEJIeHHS 3 1ia3Mu. [lopiBHSHO 3
B-HVII, N-npoHYII mae nouumii nepiox Haris-
suseieHHs (60-120 xB) Ta 6iyibi TpUBay cTabijib-
HICTb y 3pa3Kax IiJIbHOI KPOBi NIPU KiMHATHIN TeM-
nepatypi, ockiabku piBenb N-npoHYTI 36epiraern-
cs1 B 1po0i cTabiIbHIM IIPOTATOM TPHOX Ji0, TOJ K
B-HVYII - 4 roqunun.

€Bporieilicbki pekoMeH/allii BU3HAYAIOTh, IO
rpaHnyHi 3HaueHHs mug B-HYID cranoBiasitbh
<35 nr/ma B aMOyIaTOPHUX MAaIi€HTIB, BiAMOBII-
HO =100 1ir/mu y pasi cepiieBoi JieKOMIIeHCallii.
Tax camo anst N-npoHVYII rpanmuni 3naueHHS
cTaHOBJIATh <125 1ir/mMJ1 B aMOyIaTOPHUX Malli€H-
TiB, BignosigHo =300 nr/Mu y pasi cepiieBoi je-
KoMIIeHcartii [22].

Tucyninonoxi6uuit dakrop pocry-1 (IOP-1)
Ma€ BKJIMBE 3HAUEHHS IS PETYJAIii POCTy Ta
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KITITUHHOI mudepenttiailii B pisHNX TKAHWHAX, BU-
CTYIIAl0Y¥ OCHOBHUM MeJ[iaTOPOM y CHUCTeMi Iop-
MOHiB pocTty. bysio noezeno, o [DP-1 ctumystioe
aHTioreHe3 i Ma€ MPOTU3ATATbHY Ta AaHTUATIOTITO3-
Hy nito. Kpim Toro, BiH cripaBJisi€ HelpsSIMUI BILJTUB
Ha CepIeBO-CYJMHHY CHUCTEMY, MiABUIIYIOYN UyT-
auBicTh 110 iHcyainy [23]. ¥V nocaimkenni PRIME
OyJI0 IPUTTYIIIEHO iCHYBAHHSI 3B’SI3KY MiK HU3BKUM
piBaeM [DP-1, 1110 upKyII0€, i BUCOKOIO TOTITHPE-
nictio IXC y mopeit [24].

B3IMP-7 nanexuts p0 rpynu OiKiB, cropii-
Henux 10 IDP-1, nmpuuomy mae B 500 pasis Gisb-
nry adinnicts 10 IOP-1, wix inmi B3IDOP-(1-6).
Ocnosna ¢yukiis b3IDP-7 nosasirae B perysiiii
nocrymHocTi [P B TkanwHax, a TaKoX y MOIY-
mioBanHi 38’ss3yBanns IDP-1 3 iioro perenrtopamu
[25]. 3aBasiku BHCOKIIi CTIOPiIHEHOCTI /10 THCYTiHY,
B3IDP-7 crnpuunnse 3HMKEHHS PIiBHS BiJIbHO-
ro iHCYJIiHy B CUPOBATIli KPOBi, BiH KOHKYPY€E 3a
3B’SI3yBaHHS IHCYJIIHY 3 pelentopamMu iHCYJiHY,
6JIOKYIOUH 3B’sI3yBaHHs i 3MeHIIyioun disiosoriy-
HY BIAIMIOBi/Ib HA 1HCYJiH. K HACJIJIOK, 116 MOXe
CTIPUATU PO3BUTKY iHCYJIIHOPE3UCTEHTHOCTI Ta Me-
TabOJIIYHOTO CUH/POMY, 1[0 3HAYHO TTiBUIIYE PU-
3WK PO3BUTKY IIyKpoBoro maiabery tTa IXC [26-28].

B3IMP-7 ekcnipecyerbesi B 6araThOX HOPMaJib-
HUX TKAaHWHAX, 30KpeMa B Cy/INHHII CUCTEMI, Jie BiH
6epe y4yacTb y perysoBatHi anriorexesy. Ileii 6110k
1o’ s13aHuil i3 GararbMa (hi3ioIOTiYHUME TIpoleca-
MM, BKJIIOYAlOUM KJIITWHHY TIpoJiideparltiio, ajre-
3i10, CTapiHHSA, allONTO3 i aHTioreHes. /loBeneHo, 1m0
B3IMP-7 6epe yuacthb y po3BUTKY Oararhox 3aXBO-
proBaHb, BKJIIOYAI0OYN I[yKPOBHIT [iabeT, 05KUPiHHS,
rocTpe ypaskeHHd HUPOK 1 pak, a TaKoK MOKe BiJii-
rpaBaT BAKJIUBY POJIb Y PO3BUTKY aTEPOCKJIEPO3Y
KOpPOHApHUX Ta iepudepuaHmnx aprepiit [23, 29].

3a JaHUMM JOCHIiJPKEHb, TAIllieHTH 3 MeTabo-
JHYHUM CHHIPOMOM MaJjii B I'SITh pasiB GiabInnii
pusuk po3sutky IIJ] i Basiui Gisbmmmit pusuk IXC
HOPIBHIHO 3 ocobamu 6e3 MeTabOoJIiuHOrO CUHPO-
My [30]. ¥V mocuipkerni KuTalicbKol MOyl ma-
LIEHTH 3 META0OIYHIM CUHAPOMOM MaJIi 3HAYHO
Bullli piBHi cupoBaTtkoBoro B3IMP-7, Hixk KOHT-
posbHi 310poBi cy6’ektn  [27]. Bepyun no ysaru
posib B3IMP-7 y merabotismi iHCYJIiHY, BiH MOsKe
OyTH HOBOIO IOTEHINITHOIO MIIIEHHIO IJIst JIKY-
BaHH$ IHCYJIIHOPE3UCTEHTHOCTI Ta MeTaboJiYHOr0o
cunzpomy [23].

Binok B3IDP-7 Gyino inentudikoBaHo K He-
3ayiesKHUN TporHocTruyHuil 6iomapkep CH 3i 3Hu-
xenoo MB. Bin nemoHcTpyBaB 3HaYHUIT 3B’SI30K
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i3 HagBHICTIO Ta TAXKKICTIO eXokapaiorpadiyHux
rmapaMeTpiB aHOMaJIbHOI JliacTOiuHOl (DYHKINT 31
sumskenoro MB. Y namientis 3 ambyraroproio CH
3i sHskenoo M B kontentpaitii B3IMP-7 e Gynn
HOB’sI3aHi 3 PO3MIPOM JIIBOTO MIITyHOYKA a00 CHCTO-
JivHoio dyHkitiero. HaBmakw, Ti, XTo MaB Ti/[BHIIe-
Hi 6a30Bi koHieHTparii B3IMP-7, yacrime maau
aHOMAJIii TMapaMeTpiB, 10 OMUCYIOTh JIACTOJIYHY
(dyHKILIO, TaKNX SIK iHIEKC 06’eMy JIiBOTO Iepej-
cepzis, TpaHeMiTpambHuil KoeditienT E/A, koedi-
mieat E/E’ ta cucrosiynnii THCK TPaBOTO MITyHOY-
Ka [31].

Kpim panimie 3acikcoBaHoro ¢hakxTy, 1o BUCOKI
piBai B3IMP-7 nos’si3aHi 3 cepieBoIO TilepTpo-
(diero B namienris i3 CH 3i 3umkenoio MB, npose-
MOHCTPOBaHO, 1110 Bicb B3IMP-7/IDP-1 kopesioe
TaKOK i3 ZIIaCTOMYHOIO (DYHKITIEIO i MOKE CITYKUTH
6iomapkepom CH y namientis 3i 36epesxenoi DB;
orxe, 30iabienns pisug B3IMP-7 abo cuissia-
nomenns: b3IOP-7/IOP-1 moxe BkasyBaTH Ha
MOTIPIIEHHS 1iacToJMIYHOT (DYHKITIi, HECTIPUSTIHI-
BE PEMOJIEJIIOBaHHS CepIisl Ta MeTaboJIiuyHi Mopy-
mennd [26, 28, 31]. B inmomy mociipkeHHi Bu-
SIBJICHO 3HAYHI KOPEJISIii MisK TTOYaTKOBUM PiBHEM
B3IMP-7 i BuxignuMu napaMmeTpaMu JiacToIiuHOT
muchyukiii: E/A, E/E’, inmekcom Macu JiiBoro
mrynouka (LV), E’) ingekcom 06’emy JsiBoro tre-
peacepas i OIliHeHUM MOKa3HUKOM CHUCTOJIIYHOTO
THUCKY MPaBOTO MTyHo4Ka [31].

Byno BusiBneno, mo migBuilieHa KOHIIEHTPAILis
B3IMP-7 cyrreBo Ta He3aleKHO MOB’sI3aHA 3 Bil-
nanenoto cMeptHicTio Bif CC3 y nallieHTiB 3 atepo-
CKJIepo3oM ItepudepuyHUX apTepiii pi3HOI JOKallii
[32]. Omnax piBai B3IDP-7 icroTHo He BinpizHs-
JIMCS MK XBOPUMU Ha iH(MAPKT MioKapaa Ta cTa-
6ipHOI0 IXC; He BUABJIEHO 3HAYYIIUX 3B SI3KIB MixkK
konrentpaiisimu b3IMP-7 i crynenem koponap-
HUX ypaxkenb [25]. Takox KIIHIYHUME TOCIiKEH-
HSMM BCTaHOBJICHO, IO II/[BUII[EHA KOHIIEHTpAIlis
B3IMP-7y xBopux 3 IXC, Ha BimMiHy BiJl KOHTPOJIb-
HOI TPYIIH, acoIlifoBasach He TiJTbKU 3 BCTAHOBJIEHU-
MU (aKkTopaMu PHU3BUKY CeplleBOi HeJN0CTaTHOCTI,
TaKUMW SK KOPOHAPHUI Ta mepudepruyHuil atepo-
CKJIEPO3, TIOPYIIeHHs (DYHKINT HIPOK i MeTaboi3My
[JIIOKO3HU, ajle TAaKOXK 13 MapKepaMu IONIKO/KeHHS
ab0 TepeBaHTaKEHHsT MiOKap/a: BUCOKOUYTJIHBUM
tporonirom ta N-mpoHY I [23, 25].

®daxrop, mo crumyaioe pict (CT2) € unerHom
cimelicTBa perenTopiB iHTepieikiny-1. BBaxaioTs,
mo CT2 Gepe ygacTb y rocTpiii Bifmosiai Miokap-
na Ha ctpec i TpaBmy. Jlirangom CT2 € intepJeii-
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KiH-33, 1 1151 B3AEMO/Iis Bilirpae poJib y 3amobiranHi
rineprpodii cepist Ta (hibpo3y Tmmicas mepeBaHTa-
JKEHHSI THCKOM, HOTO YacTO Ha3WBalOTh peller-
topom, noxibuum o IJI-1. Ichye aBi izodopmu
CT2 — pozumnna ¢opma (pCT2) i Tparncmem6b-
pannwmii perienitop (CT2JT). CT2JI nie gk petienTop
IUIs1 iHTepJeiKiHa-33, TOMYy B3a€EMOJIisI 1MX JBOX
pedoBHH 3abe3redye KapAionpoTeKTOpHI edekTn
3 1mocsabsieHHsIM cepiieBoro (hibposy, rineprpodii
ta anontosdy. Oanak pCT2 akTuBHO 3B’A3y€ETHCS
3 iHTepJIeliKiHOM-33 i, OT)Ke, KOHKYPY€E 3 B3aEMO-
nieio CT2JI/intepieiikin-33, 10, CBOEIO YEPTOIO,
3MEHIITY€ BUIIE3Ta/[aHi Kap/liOMPOTEKTOPHI eeKTH.
pCT2 nocaipzKyBanm Ipu cepiieBil HeIOCTATHOCTI B
PI3HMX CUTYaILisIX, 1 OYJI0 BCTAHOBJIEHO, 1110 BiH TiCHO
OB’ s3aHM i3 (hiGPO30M MiOKap/ia Ta PeMOIETIOBaH-
Hsam miokapza. Y 2017 porti fioro 0yJ1o BKJIIOYEHO /10
peKoMeHalliii Mmoo crpaTudikarii /10/[aTKOBOTO
PU3UKY TAIEHTIB i3 rocTpoto Ta XpoHiuHow CH.

Lnaxu ¢papmakoTepanii namientis i3 I[/12 nmpu
CH 3 3sacrocyBanusm inrioitopis H3KTI-2 Ta
aroHicriB peunenropis I'TITI-1

[l mikyBanns 1112 cboroiHi BUKOPUCTOBYIOThH-
cs1 Taki HOBI TepaneBTuyHi 3acobu, sik iH3KTT-2 ra
apl'TIII-1. Y pe3ysbraTi MacmtabHUX paHIO0Mi30Ba-
HUX KJIHIYHUX JIOCJIDKEHb JIOBEJIEHO Kap/ionpo-
TEKTOPHI e(heKTH TTUX JIiKiB, BKJIIOYAI0UN 3HUKEHHS
CepIEeBO-CY/IMHHOI CMEPTHOCTI Ta CMEPTHOCTI Bijl
yCiX TIPUYWH, 3HWKEHHS PU3UKY ITPOTPECyBaHHS
XPOHIYHOI XBOPOOK HUPOK Ta 3MEHIIEHHS TOCITiTaIi-
3arlil 3 MPUBOJLY CEePIEBOI HEZIOCTATHOCTI.

Ha ocHoBI pe3ysbraTiB BUllle3a3HAYEHUX JIOCTi-
JoKeHb €Bporieiichka Ta AMeprKaHChKa 1iabeTHIHi
acolfiaiii BUILyCTHIN HOBI PeKOMeHallil, ki 6es-
3aIepevHo CXBAIOIOTh BUKOPUCTAHHS TIperapaTiB
rpyn iH3KTI-2 ta apI'TIII-1 y noennanni 3 met-
dopminom ass nanienTin i3 11/12, sxi matoTh goaat-
KOBi CepIieBO-Cy/IMHHI CYIyTHI 3aXBOPIOBaHHs a00
(akTOpU PUBUKY, 3 METOI0 3arobiraHHs CcepleBo-
CYZIUHHUM TIO/TiSIM.

Pesysibrati paHsoMi30BaHUX KJIIHIYHUX [10-
CT/IKEHb  TPOJIEMOHCTPYBAIM ~ Kpamuii  edexT
iH3KTT-2 mono 3HWKEHHS 4YacTOTH CEPIEBOi
HEJIOCTATHOCTI Ta TPOTPECYBAHHSI XPOHIYHOI XBO-
pobu Hupok, tomi sk aplTIIT-1 — 3HWKeHHS pu-
3UKY aTePOCKJIEPOTUYHUX CepIEeBO-CyJIMHHUX 3a-
XBOpIOBaHb. /[0 TOTO K, HEIOAaBHI PeKOMeHAIlii
€BpOIENCHKOT0 TOBAPUCTBA KAPiOJIOTIB, a TAaKOXK
AMEpUKaHChKOTO KOJIE/KY KapJiosorii Ta Amepu-
KaHChKOI Kap/lioJIOTIYHOI acolliallii Mmoo JiKyBaH-

Ha CH migkpecaniv BakJIUBICTh 3aCTOCYBaHHS
iH3KTI-2 B nauienris i3 CH nesanexxno Big Ha-
asrocti 11/12 [33].

Y BesnukomMy koroptHomy nocuikerHi B Ckan-
JMHABCHKUX KpaiHax 3a ydacti 87 525 marienris,
o mpuiiMasnn iH3KTT-2 ta 63 921 marmient, mo
3actocoByBanu aplTITI-1 mnopiBHIOBaSM Kapio-
BAaCKYJISIPHI Ta peHayibHI eeKTH JBOX TPyl Ipe-
napati. 3acrocyBanas iH3KTT-2 ta apT'TIII-1 cy-
MPOBO/IXKYBAJIOCh aHAJOTTUHUM PU3UKOM CEPIEBOi
HEIOCTATHOCTI Ta MEHIITUM PU3UKOM CEPHO3HUX 3a-
XBOPIOBaHb HUPOK, TO/I 51K 3acTocyBanHs apl TITI-1
nopisasiHo 3 iH3KTT-2 6Gyso mos’sizane 3 Jemnio
HIKYMM PU3UKOM CePHO3HUX CepleBO-CyIMHHUX
noztin [34].

Y nocnimxenni, nposesieHoMy Ha TaiiBaHi cepen
26 032 namienTis, ki moyanu npuitmanusg ap [ TITI-1
a6o iH3KTT-2, 3adikcoBaHo mopiBHIOBaHY edek-
TUBHICTD IUX 3acObiB MOA0 KiJBKOX CEPIIEBO-CY-
JUHHAX HACJIKIB, 30KpeMa O/[HaKOBi PU3WKH iH-
(hapkTy mMiokapya, iHCYJIBTY, Y TOMY YHCJI illeMid-
HOTO IHCYJIBTY Ta reMOparivHoro iHcyJsasty. OpHax
e(eKTUBHICTD INX MPerapaTiB MOXKe BiIPI3HATHCS
B OKPEMUX ITATPyTIax MaIli€HTiB, a caMe, JIIKyBaHHS
apI'TIII-1 acoriroBasocst 3 MiABUINEHUM PU3UKOM
TOTAJBHOTO 1HCYJIBTY Ta IIIEMIYHOTO 1HCYJIBTY B
HAIiEHTIB i3 XPOHIYHOIO XBOPOOOIO HUPOK, HA BiJ-
MiHY BiJl MAIi€HTIB 6e3 XPOHIYHOI XBOPOOU HUPOK.
Binznauatore, mo tepamig apl'TIII-1 y mamienTtiB
i3 cepiieBO-CYyIMHHUMA 3aXBOPIOBAHHSIMU CYTIPO-
BOJ/IKYBaJIach 3HWKEHUM PU3UKOM TeMOpParivHOTO
iHCYJIBTY, TOPIBHSIHO 3 TallieHTaMu 6e3 CepIeBO-Cy-
JTMHHUX 3aXBOPIOBaHb [35].

Komb6inosane 3acrocyBannst iH3KTI-2 Ta
apl'TITI-1, 3a paxyHOK pi3HUX MeXaHi3MiB 3HIKEH-
Hs PiBHS TJIIOKO3U, MOKE CTBOPIOBATH IOAATKOBI
cunepretnyi edextu [36, 37]. Ile obrpynTyBasn
pesyJibTaT MeTaaHasidy, 110 BKJIIOYUB 8 PaHjo-
Mi30BaHMX KOHTPOJIbOBAHUX [IOCJIi/’KEHb, B SKUX
6pasu yuactsb 1895 mamientis i3 11/12. Kombinosa-
Ha teparmis apl'TIII-1/iH3KTT-2 cnpusna cyrresi-
HIOMY 3HWJKEHHIO PiBHIB TvikeMil (BKJIIOUAlOun piB-
Hi HbAlc, rmikemito Hatie ta 2-roMHHY ), HisK TIPH
MoHoTeparii. Kpim Toro, komMbGiHOBaHa Teparrist TaKOxK
OyJia TIOB’si3aHa 3 KpaIliM BILUIMBOM Ha HAIMipHY
Macy Tijla, CUCTOJIIYHUN apTepiaibHUN TUCK, PiBHI
XOJIECTEPUHY JITTOTTPOTEIHIB HU3bKOI MILIBHOCTI.

OcTanHiM 4acoMm JioBeJleHa e(peKTUBHICTH OKpe-
mux rpejctaBaukiB apl'TI11-1 B ynoBisbHEHHI Xpo-
HIYHOT HUPKOBOI HEJOCTATHOCTI. Tak, pe3ysbratu
nocaimkernss FLOW, B skoMy B3siIM y4acTh GiJIbIi
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gk 3500 maiienTis, J0BeIH, 110 HOTUKHEBE 3aCTO-
cyBants 1,0 Mr cemarmyTuay 3HIKYBaIO Ha 24%
PUM3UK HUPKOBUX TOii (KOMOGIHOBaHUI MOKA3HUK,
110 BKJIIOYAB HUPKOBY HEJIOCTATHICTh Ta 3HUKEHHS
KD minimym Ha 50%), yIOBIJIBHIOIOUN 3HUKEH-
HSI HIBUJKOCTI KJIyOOUKOBOI (hiabTpallii Ta crpusi-
09M 3MEHINEHHIO CepIeBO-CY/IMHHOI CMEPTHOCTI
Ha 29% [38]. Binznauaiors, 1110 npu OTpUMaHHi J0-
CTaTHBOI KIIBKOCTI /I0KA3iB, MMOKA3aHHS JJIST TIPU-
suavyenHst apl'TITI-1 Takosk MOKYTh OYTH meperJisi-
HYTI Ta pO3IIHPEHI.

OT:ke, TIOTEHIIHHUN BIUINB CYy4aCHUX I[yKPO-
3HIZKYBAJILHIX 3aC00iB Ha MapKepH PO3BUTKY Cep-
11€BOi HEJIOCTATHOCTI MOXKe JIOTIOMOITH JIeTali3y-
BaTW MeXaHi3MU (POPMyBaHHS CePIEBO-CYAMHHOI
MaTOJIOTil Ta 3HAYHO MOKPAIUTHU IKICTh KUTTS T1a-
IIEHTIB 3 OIJIAAY HA 3MEHIICHHS 1HBaJiIn3allil Bij
MPOTpecyBaHHS CepIeBOi HEAOCTATHOCTI, CMepPT-
HOCTI BiJl Kap/lioOBaCKyJIAPHUX TIPUYMH Ta TIOKpa-
MIEHHS STKOCTi JKUTTSI.
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Markers of heart failure associated with
conditions of prolonged stress and the
possibility of their correction with modern
hypoglycemic drugs

N.M. Kushnareva, O.V. Zinych, A.A. Shuprovich

State Institution «V. P. Komissarenko Institute of Endocrinology and
Metabolism of the National Academy of Medical Science of Ukraine»

Abstract. It is known that acute and chronic stress often affects the
cardiovascular system with the formation of heart failure in the future.
The monitoring of the possible development of cardiovascular disor-
ders in patients with type 2 diabetes mellitus (T2DM), who represent
a group at risk of these complications associated with various neuro-
logical and cardiovascular diseases, including heart failure (HF). T2DM
is associated with worse clinical status and increased all-cause and
cardiovascular mortality in HF patients with both reduced and pre-
served ejection fraction (EF) compared with HF patients without dia-
betes. For its part, a decrease in EF is an independent predictor of fatal
and non-fatal clinical outcomes in T2DM patients. The most impor-
tant causes of HF in T2DM are coronary heart disease, arterial hyper-
tension, and direct harmful effects of T2DM on the myocardium. The
combination of these disorders with the features of changes in the
left ventricle EF determines one of the 3 possible phenotypes of HF
in patients. Thelaboratory markers of HF play an important role in the
differential diagnosis of the HF phenotypes, along with clinical and
cardiographic signs. The determination of these biomarkers in recent
years has opened a new era in the field of diagnosis and monitor-
ing of cardiac pathology, which is becoming increasingly widespread
within the framework of the newest scientific direction — metabolo-
mics (or metabolic phenotyping). Estimating the quantitative content
of these biomarkers makes it possible to create an individual picture
of the mechanisms of metabolic disorders and to determine ways of
their correction. ways of their correction. Evidence from clinical trials
identifies 3 main biomarkers that can be considered individually or in
combination: NT-proBNP, ST2 peptide, and insulin-like growth factor-
binding protein 7 (IGFBP -7). The purpose of this review is to analyze
the significance of the levels of known cardiovascular biomarkers in
the treatment of HF in patients with T2DM and the changes in the
levels of these biomarkers during the treatment of patients, as well
as to determine the impact on the risk of complications, in particular,
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when using modern antidiabetic drugs: sodium-dependent glucose
cotransporter inhibitor type 2 (SGLT2) and glucagon-like peptide-1
(ar-GLP-1) receptor agonists.

Keywords: cardiovascular diseases, cardiovascular diseases, type 2
diabetes, left ventricular ejection fraction, heart failure, laboratory
biomarkers, antidiabetic drugs.
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MeTaboNiyHOro CTapiHHA B XKIHOK Pi3HOMO BiKy

Bogdanova T, Zurnadzhy L.Yu., Saenko V.0, 2:101
Bolgov M.Yu., Masiuk S.V., Burko S.V.,

Degtyaryova T.L., Chernyshov S.V., Gulevatyi S.V,

Ito M., Rogounovitch T.1., Tronko M.D.

Effect of Ki67 labeling index on
clinicohistopathological characteristics of
radiogenic and sporadic papillary thyroid
carcinoma with regards to the BRAFV600E
mutational status

Bozhok Yu.M., Nikonenko A.G.

Two unusual epithelial cell phenotypes allow
to detect papillary carcinoma in fine-needle
aspirates of the thyroid
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Cherska M.S., Kutsevlyak S.V.

The new modern screening complex for
preventive medicine 3:207

Kravchenko V.1, Zakharchenko T.F., Gurianov V.G.,
Kovtun V.A., Makarenko V.A., Yakovenko O.M.,
Shchupachynskyi V.B. and Khalangot M.D.

Metabolic, anthropometric, and functional
characteristics of individuals with severe
COVID-19 nearly 20 months after recovery: low
physical activity and cardiovascular endurance
scores

Omelchuk OV, Zinych PP,
Shelkovoy Ye.A., Bolgov M.Yu.

Experience of prophylactic lymphodissections for
papillary thyroid carcinoma according to hospital
registry data

Onofrijchuk J.A., Svintsitskyi .A., Solovyova G.A.

Gut microbiome composition and frequency of
small intestinal bacterial overgrowth in patients
with irritable bowel syndrome with constipation
and hypothyroid Hashimoto's thyroiditis: a pilot
single-center, cross-sectional study

Orlenko V.L., Ivaskiva K.I., Kravchuk M.G.

Pathogenic aspects of diabetic-associated
osteoarthritis

Pushkarev V.V, Levchuk N.1., Sokolova L.K.,
Pushkarev V.M., Kovzun O.l., Tronko M.D.

Bradykinin and interleukin-6 content in the blood
of patients with COVID-19 and diabetes mellitus

Reznikov A.G., Lymareva A.A., Sachynska O.V.

Modulation of sexual behavior and indicators
of oxidative stress in the testes of adult rats as a
consequence of chronic stress during puberty

Shatylo S.S., Solovyova G.A., Kvacheniuk K.L.

Body composition parameters and comorbidities
as markers of clinically significant liver fibrosis
(F2, F3 stages) in patients with metabolic
dysfunction-associated steatotic liver disease

Tronko M.D., Kovzun O.1.,, Sokolova LK.,
Pushkarev V.M., Levchuk N.I.,, Popova V.V,
Het'man N.V., Pushkarev V.V.

Lipid profile and levels of C-reactive protein and
interleukin-6 in diabetic patients in the late post-
covid period
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Yanko R.V., Shcherbatiuk T.G., Lithovka |.G.

Melatonin reduces structural disorders of the
thyroid gland in rats with induced visceral obesity

Vasylyshyn U.R., Skibitskyi V.S.

Justification of follow-up care and use of
different types of individual oral hygiene means
in patients with compensated form of type

2 diabetes mellitus during prosthetics with
implant-supported fixed superstructures

ornagun

KobpuHcoka H.A., [ywkapbos B.M.,
Jlesuyk H.1., Kos3yH O.1., TooHbko M./,

MexaHi3mu Ta MapKepu MeTacTasyBaHHA Npu
KapunHomax WwmtonomioHoi 3anosm. Ornag
niTepaTypy Ta BNACHWX JaHWX (4acTuHa 1

CepeieHko B.O., CeeiH B.b.,
CepeieHko J1.M., CepeieHko O.0.

BnavB MenaToHiHy Ha CTaH OKCMAAHTHOrO CTpecy
npv MeTabosiuHOMY CUHAPOMI

Cokonosa J1.K., lNywkapsos B.M., KogsyH O.1.,
ywkapeos B.B., Cokonosa A.M., TooHbko M./].

BukopuncTaHHa iHri6ITOpIB AVNenTUAMNNENTNAA3N
4 pnd NikyBaHHA atepockieposy

Cokonosa A.M., lywkapeos B.B., Cokonosa J1.K.,
Mywkapsos B.M., Kos3yH O.1., TooHbko M./].

CepLieBa HeAOCTATHICTb 3i 30epeXeHoI0
OpaKLi€ BUKMIY Ta MeTaboniyHNi
CMHAPOM. OCHOBHI GpakTOpU PO3BUTKY, POSb
enikapaianbHOro Xnpy

Zelinska H.V.

Cytological prediction of thyroid cancer
aggression as a new promising direction in
clinical thyroidology

HAYKOBI TINOTE3W
boneos M.I0., Omenvyyk O.B., Anuid I.P.

linoTesa Wopno epekTis cynpecnBHoi Tepanii
B NAUI€EHTIB i3 ManinApHUMK KapLrHOMamMm
wurononibHol 3an03u

AKTYAJIbHA IHOOPMALIA
Pasteur I.P

Clinical trials in endocrine system diseases in
Ukraine according to the ClinicalTrials.gov site
database
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ATnac besniraTypHux onepauint Ha WUTonoaioHi
3ano3i. Kuis: Bupgasruuteo KIM; 2024. 168 c.»

1:92

Tporbko M.J]., KossyH O.1, Conoay6 H.B,,
foHyap I.B., Macmep I.11.

Pe3ynsTatit pobotn Y «IHCTUTYT eHAoKpUHONOTIT
Ta 06MiHYy peyoBuH im. B.I1. Komicapenka HAMH
YkpaiHu» 3a 2023 pik
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B.l. KatepeHuyk

IH’EKLIINHA
FINOMMIKEMI3YOYA :
TEPANIA LIYKPOBOI'O HLia

AIABETY 2.0 TUT !

r=3

S
i
BupaHHa npucBAYeHe TEOPETUYHKM Ta I

NPaKTUYHUM MUTAHHAM iH'EKLIAHOT Te-
panii y XBOpUX Ha LiyKpoBWiA AiabeT 2-ro
tiny (U2). HaBegeHo XapaKtepuctukm
CydyacHVx npenapatis AnA  iH'eKuiAHoI
Tepanii L2 Ta nigxoan 0o nposeaeHHs
Liei Tepanii. MakcyManbHO MOBHO HafaHo iHGOPMaLLio LLOAO MOXAMBOCTEN
Cy4yacHoi Tepanii 3 orAAy Ha NPaKTWYHI acneKkTV i CUTyauii 3 peanbHoi Kni-
HIYHOT MPaKTUKN.

Kpoku Tepanii nogaHo B Takili NOCNIAOBHOCTI: CTapT, iHTeHCUiKaLis, AeiH-
TeHcuikauia (cvmnnidikavia). Ana 6inbWOCTi BapiaHTIB NoYaTKy Ta 3miHK
Tepanii HaBefeHo KNIHIYHI NPUKAAN 1 06rPYHTYBaHHS 3 METOIO MoNinLeHHs
CNPUIAHATTA. KHWra OpieHTOBaHa Ha LUMPOKWIA 3aran nikapis, AKi 3aiiMatoTbCA
NiKyBaHHAM XBOPWX Ha LI[12: eHLoKprHONOriB, TepanesTis, Nikapis 3aranbHoi
npakTuk1. Moxe ByTi BUKOPWCTaHa AK Y [0-, TaK i NiICNAAMMIOMHOMY Ha-
BYaHHI.

Haykogo-npakmuute 8U0aHHs

M.[. TpoHbKo, O.B. BonbuoBa, B.B. XoBaka

OAPMAKOTEPATIA
EHOOKPUHHUX 3AXBOPIOBAHb
XBOpPOO6U eHAOKPNHHMX
3a103. KHura 2

mAPMAkOTEPAﬂIh
EHBOKPYIHHIMK 3AXBOPIOBAHb
Xeopobu CHAOKPHHHMX 337103

|

HayKoso-npaKmuqu BUOAHHA

Y BUOaHHI BUCBITNEHO HOBITHI BiOMOCTI
npo  eTionorito, akTyanbHi  Knacudikaui,
CyYacHi i1 onvManbHi cxemm Teparii eH-
AOKPUHHMX 3axBOpioBaHb. CBOEYacHe
Ta afieKBaTHe X NiKyBaHHA € 3amopyKolo
ycnixy B 60poTbhi 3 po3BUTKOM Hebaxa-
HIX CEPIO3HMX HacniaKiB AnA 3[40poB'a
nauieHTa. MybnikaLia CKNAAAETbCA 3 TPHOX
KHWr. Mepla KHura Gyna HagpykosaHa Y
2022 p. i npuceAYeHa KNiHIYHMM NPOABAM i MiKyBaHHIO LIYKPOBOTO fliabeTy B
YCiX 10oro nposBax. [pyra KH1ra OXomsitoe MTaHHA NikyBaHHA NaToNorii 3103
BHYTPILUHBOI CeKpeLlii. [ONOBHWIA aKLEHT 3p00AEHO Ha 0COBAMBOCTAX KAiHiu-
Horo nepebiry 3axBopIoBaHb Ta ix JlikyBaHHI 3 ypaxyBaHHAM OHOBMEHWX AaHIX
[lepasHoro ¢opmynapa fikapcbKyix 3acobis.

TpeTs, 0CTaHHA KHWra cepii, byae nprceAYeHa npobnemam oX1PIHHA. BupaHHs
Oyze LiKaBWM i KOPMCHVM EHAOKPMHONOraM-KNiHILMCTaM, Nikapam 3aranbHoi
MPaKTVIKW, TepareBTam, NeAjatpanm, a Takox Moxe 6yTu akTyanbHUM npu nig-
TOTOBL CTYLEHTIB MEAVYHYIX BY3iB, NIKAPIB-IHTEPHIB | KNIHIYHVX OPAVHATOPIB,
KyPCaHTIB akafemill NicnAAvnIOMHOI OCBITH.

OcHOBW AiarHOCTVKK, NiKyBaHHA Ta NPOGINAKTVKIM OCHOBHIMX eHLOKPUHHIX 3axBOPIoBaHb. J1.B. Kypasnbosa, O.M. KpnsoHocosa NEW

EkcTpeHa HapkonoriyHa gonomora. J1.0. Tepacmerko, A.M. CKp1nHikos

NEW

MpaKTyHa ncuxocomatyika: XpoHiyHwmii 6inb. O.0. Xayctosa, O.C. YabaH

NEW

AHLIA-acouinosaHi Backynitv. |.M. Kateperuyk, O.0. 'yuanetko, T.I. Apmona

NEW

MpaKT1yHa ncrxocomaTuka: Tpmeora. 3a 3ar. peg. 0.0. YabaHa, O.0. Xayctosoi

XBopob6a H1POK Npu LyKpoBomy aiabeTi. M.B. Bnacerko, 10.0. Kpneos'a3

ApTepianbHa rineptensia. CyyacHi nigxoamn fo nikysaHHA. J1LA. Miwerko, O.l. KynumHcbka, J1.K. Cokonosa, O.0. MaTtosa

JlabopaTopHa AiarHOCT1Ka, AiarHOCTUYHI TeCT B eHpokpuHonorii. M.B. Bnacerko, K.C. binaesa, A.B. Manamapuyk 1a iH.

JloBiaHWK 3 KNiHIYHOT eHaoKprHonorii. 3a ped. M. TpoHbka, O.B. bonbwosoi

BE3KOLWITOBHA NEPEAMNATA HA ENEKTPOHHY BEPCIIO XKYPHANY

LUAHOBHI KONETU!

[ns Toro, wob opopmntn BE3KOLLITOBHY nepeannaty Ha eN1€KTPOHHY Bepcito byapb-
AKOTO KYpHany

BuaasHuyoro gomy « MEAKHUTA», HeobxiaHo:

NMPAKTH K’IIO__‘IH“

e
EHLOKDHHOOT

1. Hagicnatu cBilt e-mail Ha Hawy enekTpoHHy aapecy med_peredplata@ukr.net
2. Bkasatu HasBy XKXypHany, AKuiA 61 Bu xoTinn otpumyBsaTu:
e «lMpaKTuKyoumin nikap»
e «EHpOKpUHONOria»
e «TEPANEBTUKA» imeHi npodecopa M.M. bepexkHuLbKOro
3. BkasaTtu Bawe npi3BuLLe, im’A Ta cnewianbHicTb.
4. BKasaTv Baw KOHTaKTHWUI Homep TenedoHy.

TEPATEBTUKA

392



Y]{pa'l'ﬂc pKa www.ilem.net.ua
- Acomianis www.lavconsult.com.ua
~ ) KIHIYHHX www.facebook.com/EndoSchool
€HJOKPHUHOJIOTIB www.youtube.com/c/EndoTime

HaykoBo-ocsitHii [IpoekT

llIkoma engoxkprHOIOTA

HlopiyHuiA UK perioHa/IbHUX 3aX0/iB

HAYKOBI OPTAHI3ATOPH ITPOEKTY:

Ykpaincbka Acoljanist KIiHIYHUX eH/JOKPUHOJIOTB

Y «IncruryT engoxprHosorii Ta 06miHy pedoBuH im. B.I1. Komicapenka
HAMH Yxpainu» (M. Kuis)

HYO3 imeni I1.J1. lllynuka, xadeapa eHa0KpUHOIOT

HAYKOBHWH KEPIBHUK «IIIKOJIU EHIOKPUHOJIOTA»:

Jupextop JY «IHcTuTyT enokpunosnorii Ta 06miny pedoBuH iM. B.IT. Komicapenka
HAMH Yxpaiuw» (M. Kuis),

[Ipe3uzgenT YkpaincobKoi Acorjianil KIiHIYHUX eH/JOKPUHOJIOTB,

A-p Men,. HayK, Bine-npesugentr HAMH Ykpainy, akagemix M. JI. TponbKo

TEXHIYHUH OPTAHIBALIIMTHUH ITAPTHEP: TOB «JIAB KOHCA/IT»

®OPMAT: ®AX YYACHHUKIB:

IHTepaKTUBHI JIeK1il, MalCTep-KIacH, €H/JOKpUHOJIOT'U, TepaleBTH, XIpypru,
po36ip KIiHIYHUX BUNIAAKIB, JUCKYCIl JIiKapi 3arajabHOI NPaKTUKH
KaneH,qa%*

IMKOJIX EHAOKPHUHO/IOTIA-2025: AETAJII ITOAO YYACTTI:

- 18-22 JII0TOTO M. Kuis o )

- 08-12 KBITHA M. Y)KTOpOZ, 44337795

www.lavconsult.com.ua
www.fb.com/EndoSchool
www.endotime.com.ua
endoschool@ukr.net

- 03-07 4epBHS JIOKAIlisl yTOUHIOETBCS

— 09-13 BepecHs M. /IbBiB

— 20 XOBTHS — 02 JIUCTONAJA JIOKALLis
YTOYHIOETHCS

* Jlat/ noxauii MOXXyTb GyTH 3MiHEH] 3 ypaxyBaHHSIM CUTYallil B KpaiHi

3artaHoBaHo Takox IIkom eHgoKpUHOIOTI /151 CiMeHUX JTiKapiB




=
o
S
S
<
(@)

Dexpicron’ D; 2000 MO 4000 MO 5600 MO

Dekpicton’ D,

Kpanni

-
s

& 30T1abnetok 30Tabnetok

30Tabnetok -

HIMELLbKWI BITAMIH D
Ang BCiel POOAUHN

Oekpicton” 500 MO 20000 MO

50 TabneTtok 20 kancyn

HAWBI/IbLLINA ACOPTUMEHT 103 * LLIOAEHHWUIA / LLIOTU)XHEBUIA NMPUAOM

Certificate of Free Sale flexpicron® D3 ~ 1000 MO, 18 rpyas 2017 p.; 2000 MO - 14 cepnis 2017 p. 4000 MO ~ 4 rpyas 2017 p,; 5600 MO~ 14 cepia 2017 p,

IHCTpyKLis A9 MeanaHOro 3acrocysarms flexpicron® 500 MO. Kpyri, 3nerka onykni TabneTks 6inoro aGo XOBTYBaTOrO KOMbOPY. EYAb NaCKa, 38ePHIT yBary! Binbw AeTanswa inhopwalia euknagena
B IHCTPYKUif A% MEMSHOTO 3ACTOCYBaHHA NPENapaTy, TaKOX i MOXHa oTpiMaTyt y TOB eMIBE YKPAIHA Cnan: 1 Tabnerka wic y Burnspi 1) 125 M,
w0 6iANoBiga¢ 500 MO siramity D3. Moxasarks. MpodinakTua paxiry 1a ocreomansiy Aited, niaiTkia 1a A0pocnwx. MpodinakTinka Aedbiuwry sirauiy Dy AiTed, NANITKiS Ta AOPOCIAX i3 BUABNEHMM PHIHKOM
TaKoro AeqiuvTy. Sk AONOBHEHHA A0 CeLGi4Hoi Tepani 0CTeonopo3y y A0POCNX. MpoTuNOKa3aHHs. finNepsyTMBICTs A0 aKTUBKOT PeNOBMHM 360 A ByAL-AKIK nonowxwx PENOBIH, BKa3aHMX Y POIAi
«Cxnag. MoBisi peaxuii 3acikcoBaKi wa Tni MpwiOMY: YaCTora NOBIHIK PeaKLn HeBIAOM3, OCKinbXY MAcITaGH] Kiidi

3 y o
iH(OPMaLiA PO MOXAUEI NOBI|Hi PeaxLii Ta NPOTUNOKa3aHHS MICTUTLCA B IHCTPYKLIT AR MERUSHOTO 3aCTOCYBAHHA Npenapary. [laTa OCTaHHBOTO Nepernsay m:vpymu
Be3 peuenta, Peccrpatiinne nocaiguenia N° UA/18957/01/01, axas MO3 Ypainn N° 2034,

mibC

bl feTanbia
15302021, Kareropi sinyeey.

*3rigyo Raryx Sale out Rexpicion* 3aiwae
3ac06is ATC 5 piewa A11C COf heponTa i 105280
Jexpicron®y pe

08 2022 poxy.
10 npeA epaib,

bH Arzneimittel, Hiedunta
MpeactasHik 8 Yxpaini: TOB «Mi6e Ykpaina» 01021, m. Kuis, Knoe(m(wwyss\z 13, Ten./chaxc: (044) 254-39-36

[lexpicron® 20 000 MO. Kpyri npo3opi ki kancyni, 110 20 Kkancyn. Byas nacka, 38epHiTs yeary! Bifblu AeTanska
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