AHOTALIIA

Tposn O.C. KorHiTUBHI TOpYIIEHHS Yy TMAII€HTIB 3 BEJIUKUM JCTIPECUBHUM
pO3NaoM:  KIIIHIKO-HEHpOOI1OJIOTiYHl ~ aCMeKTH JJIarHOCTHMKMA Ta JIKyBaHHSA. —
Kgsamidikamiitna HaykoBa mparls Ha IpaBax PyKOIHUCY.

Hucepraimis Ha  3400yTTS  HAyKOBOTO  CTymeHA JOKTopa  (inocodii
3 rany3i 22 «OXopoHa 3710pOB’si», 3a CHEIIabHICTIO 222 « MenuirHa.

PoGora BukoHaHa: JlepkaBHMiII 3aknajg «3amopi3bka MeEIWYHA —aKaJaeMisd
MICJISIUIUIOMHOI OCBITH MiHICTEpCTBA OXOPOHM 37I0pOB’sl YKpainu», 3anopixoks, 2021.

3axuct: JlepkaBHa ycraHoBa «HaykoBo-moCHIAHMM 1HCTUTYT McHXIaTpii
MiHicTepcTBa 0XOpOHU 310pOoB’s YKkpainu», Kuis, 2021.

Bemukuit nenpecuBnuii posnan (BJIP) € onHiero 3 HaWOLIBII BaKIMBHX
TEOPETUYHUX Ta TMPUKIATHUX TPoOJIeM cydacHOi TIcuxiaTpii, 3BaKalouu Ha HOTo
MONIMPEHICTh Ta CoIladbHO-€KOHOMIUHI Hachiaku. BJIP mocimae napyre wicue
B CTPYKTYp1 MCHUXIYHUX 3aXBOPIOBAaHb, & COLIAIbHO-EKOHOMIYHHUM TATap, 3yMOBJICHUIN
HUM, 3HAYHOIO MIpPOIO TOB’SI3aHUM 31 BTpPaTOl0 ab0 3HUKEHHSAM MPOIYKTUBHOCTI
ypaxkeHux oci6. HeoOximHicTh BinHOBIEHHS (GYHKIIOHYBaHHA maiieHTiB 3 BJIP
Ha poOOYOMYy MICIll, y COILiyMi Ta CiM’i CIOHYKalOTh JO TOIIYKY (aKTopis,
10 HETaTHBHO Ha HHOTO BIUTMBaIOTh. Cepel HUX BHU3HAYHE MICIe 3aliMae KOTHITHBHA
nuchyHKIIIS, siKa opsi 3 ahpEeKTUBHUMU Ta COMATUYHUMHU CUMIITOMAaMHU € CTPYKTYPHOTO
JAHKOI0 KJiHIYHOI KapTuHu BJIP. BuBueHHs crnienn@ikd KOTHITUBHUX MOPYIIEHb MPHU
B/IP B ykpaiHCBKiil momyssiuli Mami€HTiB BIACYTHI Ta € BaxxiauBUMHU. Lle cTocyeThcs
1 B3a€MO3B’S3KIB HEHUPOIICHUXOJOTIYHUX MOPYLIEHb 3 MOPYLIEHHSM (YHKIIOHYBaHHS
Ha poOoyomy Micii Ta B cormiymi. KpiM Toro, HeoOXigHE BHUSBJICHHS BaJliTHUX
010JIOTIYHUX MapKepiB KOTHITUBHUX TopymieHs npu BJIP, ske mMormno Ou mokpammru
iX J11arHOCTUKY Ta OLIHKY €(eKTUBHOCTI Tepartii.

BumiesaznaueHi GakTy CrioHyKajid 0 MPOBEACHHS TaHOTO JOCHIKEHHS, METOIO

SAKOTO OYJI0 YAOCKOHAJICHHS JIIaTHOCTUKY Ta ONTUMI3aIis ¢hapmMakoTeparnii KOTHITABHUX



nopyuieHb 'y mnaiiedtiB 3 BJI[P Ha oOCHOBI BUBYEHHsS iX KJIIHIYHOI CTPYKTYpHU
Ta HEHPOOIOJIOTIYHIX MAPKEPIB.

Jl71s1 BUpIIIEHHSI TTOCTaBJIECHOT METU HEOOX1JHO OyJI0 pO3B’sI3aTH HACTYIIHI 3a/1a4i:

1. BusButu comio-gemorpadiuHi Ta aHaMHECTHYHI (DAKTOPH  PHUBHUKY
Ta MOXKJIMB1 MPOTEKTUBHI YNHHUKHM KOTHITUBHOI TUC(YHKIIT y marieHTis 3 BJIP.

2. BuBunuTH KIIHIYHY CTPYKTYpY KOTHITMBHOTO jAedinuty 1pu BJIP,
J0ro B3a€MO3B’SI3KH 3 MCUXOMATOJIOTITYHUMH MPOSBAMU JEHPECUBHOTO €Mi30/1y, BIUIKB
Ha Pi3HI1 JIJAHKU MOBCSAKICHHOTO ()YHKIIIOHYBaHHS IMAIlI€HTIB.

3. JlocmiauTtd  3MIHM HU3KM HEHpOOIONOrIYHUX MapkepiB  (MO3KOBOIO
Heiiporpodiunoro dakropa (BDNF), incyninonmomionoro ¢akropa pocry (IGF-1),
anpeHokopTukoTponHoro ropmony (AKTI') ta xopTuzony cupoBaTkH) y Malli€HTIB
13 3aroctpeHHsM B/IP Ta ix B3a€M03B’SI13KH 31 CTPYKTYPOIO KOTHITUBHUX IMOPYILIEHb.

4. TlpoBecTy TOPIBHSUIBHUI aHaji3 BIUIMBY (apMakoTeparnii BOPTIOKCETMHOM
Ta  €CIUTAJONPaMOM  Ha  BIJHOBJIEHHS  KOTHITMBHHMX,  IICHUXOHNATOJOTIYHUX
Ta (QYHKIIOHAIBHUX TapaMeTpiB JACHPECHUBHOrO €Mi30/y, a TaKOoX Ha JUHAMIKY
BUSIBJICHUX 010JIOTTYHUX MapKepiB.

S. Ha ocHOBI BUSBIEHHUX CHEUM(PIYHUX KIIHIYHUX Ta HEUpPOOIOJOTIYHUX
MapKepiB CTBOPUTHU Ta BIPOBATUTH KIIHIKO-TIAPAKIIHIYHUN aITOpPUTM T1arHOCTUKHU
Ta MOHITOPUHTY €(DEeKTUBHOCTI Teparnii KOTHITUBHUX MOPYIIEeHb y TaiieHTiB 3 BJIP.

Jlare mociKeHHs BKIII0YAJIO 1BA TUITH CIIOCTEPEKEHb. [lepIuii THIT — «BHUITa10K-
KOHTPOJIb», Ha eTami SKOro OyJ0 TOpPIBHSHO colio-AeMorpadiuyHi, aHaMHECTHYHI,
KJIIHIYHI Ta MapakiHIYHI XapaKTEPUCTUKU TPYIHU 3J0POBUX OCIO 13 TPYNO0 MAIlEHTIB
3 BJAP. pyruii Tun — paHmoMi3oBaHe, BIIKPUTE, «active-comparator», mapaiesbHO-
IpYyNOBE KIIHIYHE CTIOCTEPEHKEHHSI, METOIO SIKOTO OYJI0 MOPIBHATH TUHAMIKY KITHIYHHX
Ta MapaKIiHIYHUX MapaMeTpiB Y MAII€HTIB 3 AKTUBHUM JICTIPECUBHUM €I1130]I0M Ha Tl
JIKyBaHHS THYYKMMH JI03aMH BOPTIOKceTHHY abo ecuutanonpamy (10-20 mr / noby)
MiCTIsl BOCKMU THKHIB 3aCTOCYBaHHS MTPENaparis.

Kuniniyna wactuHa nociimpkeHHs Oyna opranizoBaHa Ha 6a3i KY «OOnacHa
KIiHIYHA TicuxiatpuyHa ikapHs» 30P, M. 3amopixoks. [omaTtkoBi oOCTEXKEHHS

(BuznauenHs piBHs BDNF, IGF-1, koptuzony, AKTI' cupoBaTtku KpoBi) 3/1HCHIOBAIN



y nminer3oBanux MO3 Ykpainu npuBaTHUX MenuuHux 3akinanax: TOB «JliarHoctnunuit
neHtp «Menmnaiidg-bio», TOB «CineBo», TOB «lHBiTpo». TepMiH BUKOHAHHA POOOTH:
2016 — 2019 poxw.

HocmimkenHss Oyno cxBajieHe Komiciero 3 mutaHb etuku /I3 «3MAIIO
MO3 Vkpainun» Ta BHKOHAHO BIAMOBIJHO JO €TUYHUX CTaHAAPTIB, 3aKJIAJICHUX
y TDenbciHchpkiit aeknaparii 1964 poky Ta HOro Mmi3HIMIMX TIONMpaBKaxX, a TaKOX
3apeectpoBano Ha caiiTi ClinicalTrials.gov (Homep NCTO03187093). Ilamientun naBamu
iH(opMOBaHy 3ro/1y Ha y4acTh 0/ipasy, sik OyiIu po3’iCHEH1 BC1 TPOIICAYPH TOCTIHKEHHS.
JlaH1 3aHOCHIIHCSA 10 CTIEIIaIbHOTO TPOTOKOITY, a IIU(POBa iX YaCTUHA — JI0 €JICKTPOHHHUX
tabmunp “STATISTICA 7,07 ta SPSS Statistics (IBM) v.20.0. for Windows nus
CTATUCTUYHOI OOPOOKH.

[Ipu BUKOHAHHI POOOTH 3aCTOCOBYBAJIMCA AHAMHECTHYHHM, MICUXOMATOJIOTTYHHIMA
Ta  HEUPOINCUXOJOTIYHMHA  METOJM,  OLIHKAa  MOpylieHb  (YHKIIOHYBaHH,
IMyHOEpMEHTHHI Ta CTaTUCTHYHUNA MeToau. Jiia BusaBnenHs BJIP, a Takox OLIHKHU
HOTO BUPAXKEHOCTI 3aCTOCOBYBAJIM KpuTepii giarHocTuku DSM-5, mikanu oiiHKu
nernpecii (Montgomery-Asberg Depression Rating Scale,
Patient Health Questionnaire — 9) Ta mkamxy TSKKOCTiI 3araJibHOTO KJIIHIYHOTO CTaHY
(Clinical Global Impairment Scale). 3 MeTO0 OIiHKH HAIBHOCTI KOTHITUBHHUX TTOPYIIICHb
BUKOPHCTOBYBAJIM OINHUTYBAJbHUK CYO €KTUBHOI OIIIHKM KOTHITUBHHX ITOPYIIIEHb
Ta 00’€KTUBHE HEUPOIICUXOJIOTIYHE TECTyBaHHS, IO BKJIIOYAJIO TECTH IS OI[IHFOBAaHHS
BepOanpHOi mam’sti (Rey Auditory Verbal Learning Test), ysaru (Trail Making Test-B)
ta BukoHaBunx (ynkuii (Digit Symbol Substitution Test). [lns Bu3HaUeHHS HaIBHOCTI
MOpyIieHb  (PYHKIIOHYBaHHS 3aCTOCOBYBaIM ImKamy Hemie3gatHocTi IllmuxaHa.
Bci BuKkopucTaHi 11arHOCTUYHI IHCTPYMEHTApii OKa3aJld CBOIO BaJIITHICTh Ta HAAIMHICTh
y mnamientiB 3 BJIP. [l Bu3Haue€HHS CUPOBATKOBUX KOHIICHTPAIId HU3KH MOKJIMBHX
oiomapkepis (BDNF, IGF-1, AKTT, xoptusony cupoBatku) BJIP BuKOprcTOBYBajH
imyHodepmentauit Metoa ELISA. [Ins craTuctuyHoi 00poOKu JaHUX OyJIM BUKOPUCTaH1
naKkeTH MPHUKIaIHUX mporpam “Statistica 7 for Windows ta SPSS Statistics (IBM)
v.20.0.



VY nmocmimxenas Oynu BkmoueHi 205 oci®6 Bikom Bim 18 mo 65 pokis
(130 — mamienTn 3 B/IP 3a BignoBigaumu kpurepissmu DSM-5, 75 — 310poBi ocobu rpymu
KOHTpodt0) Ha mepmomy eTam oOOCTeXKEHY KOTOPTY PO3IIIMIM Ha JBI TPYIH,
B 3aj1e:kHOCTI Bia HasiBHOCTI BJ/IP. Ha npyromy erami narientu 3 BJIP 6ynu po3noaineni
Ha TpPymd  BIANOBIAHO 70  Mpu3HadeHoi  dapMakoTepanii  (BOPTIOKCETHH
a6o ecrutanonpam 10-20 Mr/mo0oy).

Ha nmepmomy erami, BiICyTHICTh JOCTOBIPHUX BIKOBHX, T€HACPHUX Ta OCBITHIX
BIJIMIHHOCTEH, a TaKOXX PI13HUII B PiBHI IpaleBJIAIITYBaHHSI Ta CIMEHMHOTO CTaHy MIXK
rpynaMy MOPIBHSAHHA TO3BOJWIM YPIBHATH BIUIMB JaHUX (DaKTOPIB HA JOCIIJKYBaHI
KJIIHIKO-TIAPaKJIIHIYHI XapaKTEPUCTHKHU.

3a pe3yapTaTaMM JOCIIIPKEHHS BCTAHOBJIEHO, IO BUPAXKEHICTh CyO €KTHBHMX
KOTHITUBHUX MOPYLIEHb TOCTOBIPHO BiApi3Hse rpyny BJIP Bix rpynu kontposo. Bonu
BUABIISIIOTHCA B 93 % martienTiB B aktuBHIN (azi B/IP.

Posmivpeno ysiBu Mpo pojb KOTHITUBHUX mopyuieHb npu BJIP. Bussieno,
10 KOTHITUBHA JHUC(YHKI[S € KIIOYOBUM IPOSIBOM JACHPECHUBHOIO €30y, SKUI
3a 3HAYEHHSAM HE OCTYNA€E€ThCS 1Oro NaTOrHOMOHIYHUM XapaKTepUCTUKAM (TIOTUMIT Ta
anreoHii). BoHa Mae miciie B KOXKHIM BiKOBiM KaTeropii mali€HTiB, HE 3Ba)KalOUM Ha
3arajibHy TEHJICHIIIIO MOTIPIICHHS KOTHITUBHUX MTOKa3HUKIB 3 BIKOM.

Otpumani gaui npo cnenudiky Kor"iTuBHoil quchynkuii npu BJIP. KornitusHi
MOPYIIEHHS TIPU aKTHUBHOMY JICTIPECHBHOMY €Mi30/1 MPEACTaBlieH MaTOTeHETHUYHO
MOB’SI3aHUMH  PO3JIaJlaMH  OTIEPATUBHOI TaM’siTi, JOBUIbHOI yBaru Ta BHUKOHABYMX
GyHKLIA, AKI pa3oM 3 TINOTHMIEKD, AaHTEOHIEI, TPUBOKHUMH  MPOSIBAMU
Ta HETraTUBHUMH KOTHITUBHUMHU JUCTOPCIAMH (POPMYIOTh €JIMHUNA KOTHITUBHO-
EMOIIITHUN CUHAPOMOKOMILICKC.

BcranoBneno — cmenmdiky ~— B3a€EMO3B’SA3KIB MK BuUpaxkeHicTio  BJIP
Ta KOTHITUBHUMH MOpyIieHHAMH. CTyIiHb KOTHITUBHOTO AC(IIUTY B PI3HUX JOMEHAX
Ma€ HEOJHAKOBI B3aEMHHHM 13 3arajlbHOI0 TSDKKICTIO jenpecii. Posmagm  yBarm
3aKOHOMIPHO TMOTJIHOJIIOIOTHCS 31 30UIBIICHHSIM BUPA3HOCTI JEMPECUBHOTO €Mi30.y.

[TopyrieHHs onepaTUBHOI MaM’ATi JOCTOBIPHO HAPOCTAIOTH JIUIIIE Y TAIIEHTIB 3 TSHDKKUM



JIENIPECUBHUM €Mi30/10M. TsDKKICTh BUKOHABUYOi AUCQYHKIII OJHAKOBAa Ha BCIX PIBHAX
BUPAXKEHOCTI JICTIPECUBHOTO €T30y .

Busnaueni moporomi piBHI pe3yJbTaTiB BUKOHAHHS KOTHITUBHUX TECTIB
U quckpumMinamii namieHTiB 3 BJIP Big 310poBux 0Cid y pi3HHX BIKOBUX KaTETopifx,
[0 MalTh TapHI TMOKa3HUKH CEHCUTHMBHOCTI Ta CHEUM(pIYHOCTI, IO JT03BOJISE
BUKOPHUCTOBYBATH X JIJI1 BU3HAYCHHSI KOTHITUBHUX TopyiieHb 1pu BJIP B ykpaiHChKiit
TTOTTYJISIIII.

O1iHEHO BHECOK KOTHITUBHOI JUCQYHKIII Yy MOpyHIeHHS (YHKI[IOHYBaHHS
nauieHTiB 3 B/IP. KorHiTuBHI MOpyHIEHHS € OCHOBHMM HPEIUKTOPOM 3HWKEHHS
po6ouoro ¢ynkuionyBanus (B = 0,24, p = 0,01). Ilopsa 3 KIFOYOBHMH CHMIITOMaMHU
JIETIPECUBHOTO €T30y (aHTEJIOHIEI0 Ta TIMOTHUMIEI0) BOHU TaKOX BH3HAYAIOTh PIBEHb
saraigsHOTO (B = 0,20, p = 0,003) Ta comiamsroro (B = 0,19, p = 0,02) ¢yHKITIOHYBaHHS.
['0JTOBHMM KOTHITMBHUM CHHJPOMOM, II0 HEraTMBHO BIUTMBAaE Ha pobOode, coIliaibHe,
ciMeliHe Ta 3arajbHe (QYHKI[IOHYBaHHs mailieHTiB 3 BJIP, € moripiieHHs onepaTtuBHOI
nam’siTl. 3HWKEHHS BUKOHaBYMX (DYHKIIM pOOUTH JOJATKOBUII BHECOK Yy MOPYIICHHS
pob6oyoro QPyHKIIOHYBaHHS.

BuBueni 3minm Heiipobionoriuanx wmapkepiB IGF-1 ta BDNF y xBopux
3 aKTUBHUM JENPECHBHUM em30AoM. [li 3MIHM 3 BHCOKOK YYTJIUBICTIO
Ta crnenu(igHICTIO BKa3ylOTh Ha JaiarHo3 3aroctpeHHs BJIP, a Takox 00’€KTHBI3yIOTh
MOPYIICHHS HU3KKW KOTHITUBHHUX JOMeEHIB. [IpomeMOHCTpoBaHO, IO CHPOBATKOBUIA
piBeHb |IGF-1 mocToBipHO MABUIIYETHCS B 3arajbHii MO MAIEHTIB 3 aKTUBHUM
JENPECUBHUM €I1130/10M (TIOPOTOBHMM pIBEHb AUCKPUMIHALIL 31 3J0POBHUMH OCOOaMu
> 178,00 ur/mi, uytnusicts 83 %, cnenudiunicts 71 %), a TakoXK B OKpEeMUX BIKOBUX
koroprax 10 55 pokiB (18-24 pokiB — > 210 Hr/mui, dyTauBicTh 88 %, crerudivuHICTh
71 %; 25-34 pokiB — > 186 Hr/miu, uyrnusicth 86 %, cneuudiunicte 69 %;
35-44 poxkiB — > 178 ur/mi, uyrnusicts 84 %, cnemudiunicts 100 %; 45-54 pokiB —
> 176 ar/mu, aytnusicth 85 %, cnenudivnicts 75 %), He3Bak)aIOYM HA TEHJICHIIIIO J10
3HmkeHHs nepudepuynoro |IGF-1 3 Bikom. Ctynine nigsuiieHHs |GF-1 nai6inbm TicHO
noB’si3anmii 3 TsoKKICTIO (Is = 0,48-0,51, p < 0,05) Ta TpuBaNicTIO NEPECUBHOTO €I1130,1y

(rs=0,42, p < 0,05), a Takox 3 BUpa3HICTIO KOTHITUBHUX HopymieHs (f = 0,51, p < 0,05)



nepeBaxHO y BuKoHaBuomy nomeni (B = -0,21 — -0,38, p < 0,05). Kopemsmii
nepudepuunoi  rimepekcrpecii IGF-1 3 po3mamamm  KOTHImMM  TOpPIBHSHI
a00 TepeBaXKaIOTh B3aEMO3B’SI3KM I[LOTO HEHPOTpO(diHY 3 KIHOYOBHMH KIIHIYHUMU
NPOSIBAMHU JCTIPECUBHOTO €301y .

BusiBnieno, 1o cuposatkoBuii piseHb BDNF nocToBIpHO 3HMKYETHCS Y TIAIIIEHTIB
3 aKTUBHUM JICTIPECUBHUM €Mi30/I0M (ITOPOTrOBUM PIBEHb MUCKPUMIHAILII 31 3I0POBUMU
ocobamu < 763 nr/mn, ayrnusicte 81 %, cnemmdivnicts 73 %). CTyniHb 3HIKCHHS
nepudepuunoro BDNF nepeBakHo moB’si3anuii 3 TsokkicTio (s =-0,42 —-0,43, p < 0,05)
Ta TPUBAIICTIO JenpecuBHOro emizony (rs = -0,36, p < 0,05), a Takok BUpPa3HICTIO
nopyuieHs aomeniB ysaru (B = -0,30, p < 0,05) ta onmeparusnoi mam’siti (f = 0,28,
p <0,05).

CytreBe nudepeHiiaibHO-11arHOCTUYHE 3HAYEHHS Y BIJOKPEMJICHHI MAIliEHTIB
3 JICMPECUBHUM €11130/10M BiJ] 3J0POBUX OCIO Ma€ MoegHaHE BUKOPUCTAHHS MMOKAa3HUKIB
BDNF ta IGF-1 cupoBaTku, sike mepeBHIlye IUCKpuMiHaIliiiHi MoxkiuBocti BDNF
ta |GF-1 HapizHo.

[IpoananizoBaHuii BIUIMB Tepamii BOPTIOKCETUHOM Ta  ECIUTAIONPAMOM
Ha KOTHITUBHY JUC(]YHKIIIO Ta GyHKIIOHYBaHHs nauieHTiB 3 BJIP. KornitusHi po3nanu
Ta (¢yHKIIOHAIBHI TopymieHHs B oci0 3 BJIP nocTtoBipHO MOKpaIyrOThCS, TOPS
13 perpecoMm 3arajbHOi TSKKOCTI JEMPECUBHOTO €Mi30ay, Ha Tii ¢apMakoTeparii
BOPTIOKCETHUHOM Ta ECIUTAIONpPaMOM. 3acTOCYBaHHS BOPTIOKCETUHY MPUBOIUTH
JI0 CTaTHUCTUYHO CYTTEBIIIOTO TIJIBUIEHHS KOTHITUBHMX Ta (DYHKI[IOHAIBHHUX
MOKa3HUKIB Y OPIBHSAHHI 3 MPUHOMOM €CLIUTAIONPaAMY.

[IpoieMOHCTpPOBaHO, IO 3MEHIIEHHS KOTHITUBHOI AMCPYHKIII € KIHOYOBUM
(dakTOpOM, IO BIUIMBAE Ha BIAHOBJICHHS 3aranbHOro ¢yHkmionyBanus (fp = 0,44,
p = 0,008) Ta omHMUM i3 OCHOBHUX YHMHHHKIB (pa3oM 3 TIIOTHMI€I0 Ta TPUBOTOIO),
1110 TOJITIITYIOTh (GYHKIIIOHYBaHHs Ha podoyomy micti (f = 0,35, p = 0,03). ITokparieHHst
OIEPaTUBHOI TMaM’sATI BiJirpae KIOYOBY POib Yy BigHOBIEeHHI pobouoro (B = -0,33,
p = 0,03) Ta comiansHOrO PyHKUioHYBaHHsS (B = -0,32, p = 0,03), moka3HuKiB yBaru —
cimeiinoro gyukuionyBauus (f = 0,28, p = 0,04), a BukoHaBYMX (YHKIIi# — 3araJlbHOTO

¢yukmionysanns (p =-0,34, p = 0,02).



Buuenuit BimuB papmakoteparii Ha koHuentpaunito IGF-1 ta BDNF cupoBaTtku
kpoBi. [lokazano, mo piBai IGF-1 Ta BDNF HOpMamizytoThbcsi Ha T TpHAOMY
BOPTIOKCETUHY Ta €CIUTalolpaMy BIPOJOBXK BOCbMH THXHIB. [lpu 1mpomy,
kouneHntpamiss IGF-1  mocToBIpHO 3HWKYEThCS O PIBHS  3I0pPOBHX  OCI0
(176,6 (63,7) ur/mn vs 1659 (55,7) ur/mn, p = 0,38), a xonnentpaiis BDNF
MIJBUIYETHCST J0 TOKA3HUKIB, $KI TMEPEBUIIYIOTh CEpeAHl 3HAYEHHS 30POBUX
inuBiayymiB (905,3 (59,6) ar/ma vs 853,0 (93,9) ar/miu, p = 0,01).

3anponoHOBaHUM 11arHOCTUYHUM aJITOPUTM, 1110 J03BOJIAE MTOKPOKOBO BUSBIIATU
HasIBHICTh, BUPA3HICTh Ta cielu(DiKy (IepeBa)KHE YpaKeHHsI PI3HUX KJITHIYHUX JOMEHIB)
KOTHITUBHOT ~ jguchyHkuii y  crpykrypi  BJIP.  3ampomoHoBana  maHenb
HEHPOIICUXOJIOTTYHHUX TECTIB Ta 010JIOTTYHUX MapKepPiB 31 BCTAHOBIIEHUMH B YKPAiHCHKIN
TOMYJIAIII TAI[iEHTIB TOPOTOBUMH 3HAa4YCHHSAMH J03Bojsie Hamiiao (P < 0,03)
BIJIOKPEMJIIOBATH TAIIIEHTIB 3 KOTHITUBHUMH TMOPYIICHHSMHA Ha TJI aKTHUBHOTO
JIETIPECUBHOTO €Mi30/y Ta OI[IHIOBAaTH €(PEKTUBHICTH TEPANIEBTUYHHUX BILIUBIB.

HaykoBa HoOBU3HA oJep:kaHMX Ppe3yJbTaTiB. Bnepme 3ampomoHoBaHa
IHTErpaTUBHA KOHIIEMIlisl JIarHOCTUKM KOTHITMBHUX mopyiieHb rnpu B/IP (axropurwm,
KpUTEpii Ta TECTH), IO MOEAHYE HEUPOIICUXOJIOTIYHI MapaMeTpH 1 3MiHU O10JIOTTUHUX
MapkepiB. OTpuManu MOAANBIIUN PO3BUTOK YSBU MPO POJb KOTHITUBHUX IMOPYIIEHB
K CTpykTypHOi ckianoBoi BJIP. Ilokazano, 1m0 BIUJIMB KOTHITUBHOI AUCHYHKIN Ha
TSKKICTh JIEIPECUBHOTO €Mi30/y Ta CTYIIHb MOPYUIEHb (PYHKIIOHYBAaHHS MAIIEHTIB HE
MOCTYIAETHCS BIUTMBY MOTO KIIFOUOBUX XapaKTEPUCTHK. Briepiie onmucano ocoOIUBOCTI
JUHAMIKM PO3JIaJiB y PI3HUX KOTHITUBHMX JOMEHaX B 3aJE€KHOCTI BIJl 3arajibHOi
TSOKKOCTI emizofy Jaenpecii. Tak, poszinaau yBarm 3aKOHOMIPHO MOTIHOIOIOTHCS
31 30UIBIIIEHHSAM BUPA3HOCTI JICTIPECUBHOTO €IMM130/Ty; TMOPYIICHHS ONepaTUBHOI Mam’ STl
JIOCTOBIPHO HAPOCTAIOTH JIUIIIE B MAIIEHTIB 3 TSHXKKUM JCITPECUBHUM €I130/10M; TSDKKICTh
BUKOHABYOI TUC(HYHKIIIT OJTHAKOBA Ha BCIX PIBHSAX BUPAXKEHOCTI JICTIPECUBHOTO €301y .
Brnepmie mokaszaHo, 110 KOTHITHBHI MOpYyIIeHHs B akTuBHIN ¢a3i B/IP npencraBneni
MAaTOTCHETUYHO IIOB’sS3aHUMHU pO3JIaJlaMd OIEPAaTUBHOI TaM’sTi, JOBUIbHOI yBaru Ta
BUKOHABYHX (DYHKIIIH, Ki pa30M 3 TIIIOTUMIEI0, aHT€IOHI€10, TPUBOKHUMH MPOSIBAMHU Ta

HEraTUBHUMHU KOTHITUBHUMHM JTUCTOPCISIMU (POPMYIOTh €JUHUN KOTHITUBHO-EMOIIIMHUN



CHUHIPOMOKOMIUIEKC. Briepiiie oriHeHO 3Ha4eHHsI Ta Creu(iKy KOTHITUBHUX MOPYIICHb
nopsii 3 IHIIMMH CHMITOMaMHu Jenpecii Ha pi3HI acnekTd (yHKIIOHYBaHHS
B yKpaiHChKiil momyJssmii marieHTiB 3 BJIP. BcraHoBiieHOo, 10 HEMpPOKOTHITHBHI
MOPYILIEHHS € OCHOBHUM MPEAUKTOPOM 3HIKEHHS po004oro (hyHKIIOHYBaHHS, a TAKOXK
nopsii 3 KIOYOBUMU CHMITOMAaMH JITIPECHBHOIO €Mi30[y BHU3HAYAIOTh pIBEHb
3arajbHOr0 Ta COIANIbHOrO (DYHKI[IOHYBaHHS. ['OJOBHUM KOTHITUBHUM CHHAPOMOM,
10 HETaTWBHO BIUIMBA€E Ha poOodye, colliaibHe, CIMEitHe Ta 3arajibHe (PYHKIIOHYBaHHS
naiieHTiB 3 B/IP, € nmoripiieHHs onepaTUBHOT aM’siTl. 3HUKEHHS BUKOHABYMX (PYHKITIH
poOUTh [OJATKOBUI BHECOK y TMOPYLIIEHHS poOo4yoro (yHKUIOHYBaHHA. Bnepiue
JOCJIKEHO JIarHOCTUYHY 3HAYMMICTh MIJIBUIIEHHS chpoBaTkoBoro piBHsA IGF-1 ms
BIJIOKpEMJICHHS TIAIIEHTIB 3 aKTUBHUM JIETPECUBHUM €I11300M BiJ 3JJ0pOBUX 0Ci0 K B
3arajbHId MOMyJALli, TaK 1 B OKPEMHX BIKOBUX Koroprax. Bmepiie nokazaHo, 1o
kopessiiii nepudepudnoi rinepekcnpecii IGF-1 3 po3mamamu KorHiMii mopiBHsHI 2060
NepeBaXaroTh B3a€EMO3B’SI3KH I[bOTO HEUPOTPO(iHY 3 KIIOUOBUMH KITHIYHUMH IIPOSBAMU
JENpecuBHOTO emizoay. OTpuMaliy MOAANBIINA PO3BUTOK YSBU MPO MapKEpHY pPOJb
cupoBarkoBux piBHIB BDNF nmns giarHoctukum 3aroctpenHss BJIP Ta TspkkocTi
KOTHITUBHUX TMOPYIIEHb y MOro KIIHIYHIA CTPYKTypl. BcTaHOBIEHO, IO AOCTOBIpHE
sHmwkeHHs: konimeHrtpaiii BDNF cupoBatk € wmapkepom aktuBHOi (asu BJIP,
a HOpMaJi3allis IbOrO TOKa3HHWKA BKa3ye€ Ha €(EKTHBHICTH JIIKyBaJIbHUX BILUIWBIB.
Cryninp 3HmxeHHss BDNF nepeBaxkHO NOB’SI3aHUNA 3 TSKKICTIO Ta TPUBATICTIO
JIETIPECUBHOTO €IMTi30/Ty, a TAKOK BUPA3HICTIO MOPYIIEHBb JOMEHIB yBarv Ta OrnepaTuBHOT
nam’ati. Brepiie BCTaHOBJIEHO, HIO MO€JHAHE BUKOpPUCTAaHHS Tmoka3HukiB BDNF
ta IGF-1 cupoBaTku 3a0e3neuye OiIbII TOYHY JU(EPEHITIAIiIo0 TAI[iEHTIB 3 AETPECUBHUM
emizogoM Bin 3mopoBux oci0, Hixk BDNF ta IGF-1 nHapizHo. OTpuManu momanbIini
PO3BUTOK YSBH PO €(PEKTUBHICTh AaHTUICTTPECAHTHOI Teparlii Ha KOTHITUBHI QYHKIIT Ipy
BJIP. [loka3zaHo, 1110 KOTHITHBHI po3fiaau Ta (yHKIIOHAIBHI TIOpyIIeHHs B oci0 3 B/IP
JIOCTOBIPHO TOKPAIIYIOTHCS, MOPSA 13 PErpecoM 3araibHOi TSKKOCTI JIETTPECUBHOTO
emnizoy, Ha T (hapMakoTeparnii BOPTIOKCETUHOM Ta ecluTajionpaMoM. B Toit ke dac,
IPOJAEMOHCTPOBAHO, IO 3aCTOCYBaHHS BOPTIOKCETHHY MPHUBOJIUTH JI0 CTATUCTUYHO

CYTTEBIIIOTO MiJBULIEHHS KOTHITUBHUX Ta (DYHKIIOHAJIbHUX MOKA3HUKIB y MOPIBHSHHI 3



npUiioMOM ecIUTaonpamy. Brepie nokasaHo, 10 No3uTUBHA JUHAMIKa KOTHITUBHUX
MOPYIIICHb Ha T JIIKyBaHHS B TaIieHTiB 3 B/IP mae kimtouoBuii BIUTMB HA BITHOBICHHS
3arajJibHOro (DYHKI[IOHYBaHHS Ta € OJHUM 3 HAWBKJIMBIIIMX (HaKTOPIB BITHOBJIECHHS
¢dyHKIiOHYBaHHS Ha poOouomy Micii. Bmepie npomeMoHCTpoBaHO, IO MPUHOM
BOPTIOKCETHHY Ta €CLUTAJIONpaMy BIPOJOBX BOCBMHU THXKHIB HOPMaJli3ye€ CUPOBATKOBI
pieHi IGF-1 Ta BDNF.

I[IpakTyHe 3HAYEHHS OJEPKAHUX pe3yJbTaTiB. 3amMpONOHOBAHUI KIIHIKO-
MapakJIiHIYHUN aIrOpUTM J1arHOCTHUKUA KOTHITUBHUX mopyiieHs npu BJIP, 3acHoBanui
Ha BUSBJIEHUX Y JOCHIIKEHHI OCOOJMBOCTSX I1X KIIIHIYHOI CTPYKTYpH, OTPUMAHHUX
JUCKPUMIHALIIMHUX YHUCIOBUX MapaMeTpax IMCHUXOMETPUYHUX TECTIB Ta IMOKA3HUKIB
HU3KM  HEUpPOOIONOTIYHMX  MapKepiB, JIO3BOJIIE 3  BHCOKOIO  YYTIUBICTIO
Ta CHEeUU(IYHICTIO BHUABISATH BKa3aHl pO3JaJAd Ta MOHITOPYBATH €(QEKTUBHICTh
ix Teparii.

Kniouosi cnosa: BenMKUN JENPECUBHUNA pPO3JaJ, KOTHITUBHI IOPYILIEHHS,

Helpooionoriuni mapkepu, IGF-1, BDNF.
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Major Depressive Disorder (MDD) is one of the most important theoretical
and applied problems of modern psychiatry, given its prevalence and socio-economic
consequences. MDD ranks second in the structure of mental disorders;
the socio-economic burden caused by it is largely related to the loss or decline in the
productivity of those affected. The need to restore functioning of patients with MDD in
the workplace, society, and family encourages the search for factors that negatively affect
it. Among them, cognitive dysfunction plays a prominent role, which is a structural part
of the clinical picture of MDD, along with affective and somatic symptoms. Studies of
the specifics of cognitive impairment in MDD in the Ukrainian population are absent and
important. This also applies to the relationships between impairments in cognitive
domains and functioning. Moreover, there is a lack of valid biological markers of
cognitive impairment in MDD that could improve its diagnosis and evaluation of the
effectiveness of therapy.

The above mentioned facts prompted this study, in which we aimed to improve the
diagnosis and optimize pharmacotherapy of cognitive impairment in patients with MDD
based on the exploration of their clinical structure and neurobiological markers.

To achieve this aim it was necessary to solve the following tasks:



1. To identify socio-demographic and anamnestic risk factors and possible
protective factors of cognitive dysfunction in MDD patients.

2. To study the clinical structure of cognitive deficits in MDD, its relationships
with the psychopathological manifestations of a depressive episode, the impact
on various aspects of the daily functioning of patients.

3. To investigate changes in a number of neurobiological markers (brain-derived
neurotrophic factor (BDNF), insulin-like growth factor (IGF-1), adrenocorticotropic
hormone (ACTH) and serum cortisol) in patients with exacerbation of MDD and their
relationships with cognitive impairment.

4. To carry out a comparative analysis of the efficacy of pharmacotherapy with
vortioxetine and escitalopram on the restoration of cognitive, psychopathological,
and functional parameters of the depressive episode, as well as on the dynamics
of the identified biological markers.

5. Based on the identified specific clinical and neurobiological markers to create
and implement a clinical and paraclinical algorithm for the diagnosis and monitoring
of the effectiveness of treatment of cognitive impairment in patients with MDD.

This study included two types of observations. The first type — “case-control”,
at the stage of which were compared socio-demographic, anamnestic, clinical, and
paraclinical characteristics of a group of healthy individuals with a group of patients with
MDD. The second type was a randomized, open-labeled, “active-comparator”, parallel-
group clinical observation, which aimed to compare the dynamics of clinical and
paraclinical parameters in MDD patients after eight weeks of treatment with flexible
doses of vortioxetine or escitalopram (10-20 mg / day).

The clinical part of the study was organized in Zaporizhzhia Regional Clinical
Psychiatric Hospital. Additional examinations (evaluations of serum BDNF, IGF-1,
cortisol, and ACTH) were performed in private medical institutions licensed by the
Ministry of Health of Ukraine: Medlife-Bio Diagnostic Center LLC, Sinevo LLC, Invitro
LLC. The study was performed in 2016 - 20109.

The study was approved by the ZMAPO ethics committee and performed following

the ethical standards laid down in the 1964 Declaration of Helsinki and its later



amendments, as well as registered on ClinicalTrials.gov (NCT03187093). All participants
gave written informed consent after study procedures were explained and before
participation. The data were entered into a special protocol, and their digital part — in the
spreadsheets “STATISTICA 7.0” and SPSS Statistics (IBM) v.20.0. for Windows for
further statistical processing.

Anamnestic, psychopathological and neuropsychological methods, assessment of
dysfunction, enzyme-linked immunosorbent assay and statistical method were used in the
work. To detect MDD and assess its severity DSM-5 diagnostic criteria, Montgomery-
Asberg Depression Rating Scale, Patient Health Questionnaire — 9, and the Clinical
Global Impairment Scale were used. A subjective assessment of cognitive impairment
and objective neuropsychological testing, which included tests to assess verbal memory
(Rey Auditory Verbal Learning Test), attention (Trail Making Test-B), and executive
function (Digit Symbol Substitution Test), were used to evaluate the presence of cognitive
impairment. The Sheehan Disability Scale scale was used to determine the presence of
dysruptions of functioning. All used diagnostic tools have shown their validity and
reliability in patients with MDD. Enzyme-linked immunosorbent assay (ELISA) was
used to determine the serum concentrations of a number of possible biomarkers (BDNF,
IGF-1, ACTH, serum cortisol). Statistica 7 for Windows and SPSS Statistics (IBM)
v.20.0 application packages were used for statistical data processing.

The study included 205 people aged 18 to 65 years (130 — patients with MDD
according to the DSM-5criteria, 75 - healthy individuals of the control group) In the first
stage, the surveyed cohort was divided into two groups, depending on the MDD status.
In the second stage, MDD patients were divided into groups according to the prescribed
pharmacotherapy (vortioxetine or escitalopram 10-20 mg / day).

The absence of significant age, gender and educational differences, as well as
differences in the level of employment and marital status between the comparison groups,
allowed us to equalize the influence of these factors on the studied clinical

and paraclinical characteristics.



According to the results of the study, it was found that the severity of the subjective
cognitive impairment significantly distinguishes MDD patients from healthy controls. It
Is present in 93% of patients with an active phase of MDD.

The concept of the role of cognitive impairment in MDD was expanded. It was
demonstrated that cognitive dysfunction is an important manifestation of a depressive
episode, which is not inferior in importance to its key characteristics. It is present in each
age group of patients, despite the general trend of cognitive decline with aging.

Data on the specifics of cognitive impairment in MDD were obtained. In an active
depressive episode, cognitive impairment is presented by pathogenetically related
disruptions of working memory, voluntary attention, and executive functions,
which together with hypothymia, anhedonia, anxiety, and negative cognitive distortions
form a single cognitive-emotional syndrome.

The relationships between the severity of MDD and cognitive impairments
were analyzed. The degree of cognitive impairment in different domains has different
associations with the overall severity of depression. Disruptions in attention deepen with
the severity of a depressive episode. Memory impairment is significantly more prominent
only in patients with a severe depressive episode. Executive dysfunction is the same at all
levels of severity of a depressive episode.

The influence of cognitive dysfunction on functioning was assessed. Cognitive
impairments are the main predictor of decreased functioning (B = 0.24, p = 0.01)
and along with the key symptoms of depressive episode (anhedonia and hypothymia)
determine the level of overall (B = 0.20, p = 0.003) and social (B = 0.19, p = 0.02)
functioning. The main cognitive syndrome that negatively affects work, social, family,
and general functioning of patients with MDD is the deterioration of working memory.
Reduction in executive functions makes an additional contribution to the disruption
of functioning at work.

Changes in neurobiological markers IGF-1 and BDNF in patients with an active
depressive episode were studied. Serum IGF-1 levels are significantly elevated
in the whole group of patients with an active depressive episode (cut-off level

> 178.00 ng/ml, sensitivity 83 %, specificity 71 %), as well as in selected age cohorts



under 55 years (18-24 years — cut-off level > 210 ng/ml, sensitivity 88 %, specificity
71 %, 25-34 years— cut-off level > 186 ng/ml, sensitivity 86 %, specificity 69 %,
35-44 years — cut-off level > 178 ng/ml, sensitivity 84 %, specificity 100 %, 45-54 years
— cut-off level > 176 ng/ml, sensitivity 85 %, specificity 75 %), despite the tendency
of a decrease in peripheral IGF-1 concentrations with age. The degree of an increase
in serum IGF-1 is closely associated with the severity (rs = 0.48 - 0.51, p < 0.05)
and duration of depressive episode (rs = 0.42, p < 0.05), as well as with the severity
of cognitive impairment (p = 0.51, p < 0.05), mainly in the executive domain
(B =-0.21 — -0.38, p < 0.05). The correlation of peripheral IGF-1 overexpression with
cognitive impairment is comparable to or predominates the relationships of this
neurotrophin with the key clinical manifestations of depressive episode.

It was obtained that serum BDNF levels are significantly reduced in patients with
an active depressive episode (cut-off level < 763 pg/ml, sensitivity 81 %, specificity
73 %). The degree of reduction of peripheral BDNF is mainly associated with
the severity (rs = -0.42 — -0.43, p < 0.05) and duration of depressive episode (rs = -0.36,
p < 0.05), as well as the severity of impairments in the domains of attention ( = -0.30,
p < 0.05) and working memory ( = 0.28, p < 0.05). The combination of serum BDNF
and IGF-1 provides a more accurate differentiation of MDD patients from healthy
individuals, which exceeds the discriminatory ability of BDNF and IGF-1 separately.

The effectiveness of vortioxetine and escitalopram treatments on cognitive
dysfunction and functioning MDD patients was analyzed. Cognitive and functional
impairments in individuals with MDD are significantly improved, along with regression
of the overall severity of depressive episode, during pharmacotherapy with vortioxetine
and escitalopram. The use of vortioxetine as compared to escitalopram lead
to a statistically more significant improvement in cognitive and functional parameters.

It was demonstrated that enhanced cognitive dysfunction is a key factor influencing
the restoration of general functioning ( = 0.44, p = 0.008) and one of the main factors
(along with hypothymia and anxiety) that ameliorate workplace functioning (f = 0.35,
p = 0.03). Improvements in working memory play a crucial role in restoring work

(B = -0.33, p = 0.03) and social functioning (B = -0.32, p = 0.03), improvements in



attention — family functioning (B = 0.28, p = 0.04), and improvements in executive
functions — general functioning ( =-0.34, p = 0.02).

Serum IGF-1 and BDNF levels normalise after eight weeks of treatment with
vortioxetine and escitalopram. The concentration of serum IGF-1 significantly decreases
to the level of healthy individuals (176.6 (63.7) ng/ml vs 165.9 (55.7) ng/ml, p = 0.38),
whereas the concentration of serum BDNF increases to the level that exceeds the average
value of BDNF in HC (905.3 (59.6) ng/ml vs 853.0 (93.9) ng/ml, p = 0.01).

A diagnostic algorithm was proposed that allows to diagnose step by step the
presence, severity, and specificity (predominant lesions in different clinical domains)
of cognitive dysfunction in the structure of MDD. The proposed panel
of neuropsychological tests and biological markers with established thresholds
in the Ukrainian patient population allows to reliably (p < 0.03) separate patients
with cognitive impairments during an active depressive episode and evaluate
the effectiveness of treatment.

The scientific novelty of the obtained results. For the first time, an integrative
concept for the diagnosis of cognitive impairment in MDD (algorithm, criteria and tests)
was proposed, which combines neuropsychological parameters and changes in biological
markers. The idea of the role of cognitive disorders as a structural component of MDD
was further developed. It was shown that the influence of cognitive impairment on the
severity of the depressive episode and the degree of dysfunction of patients is not inferior
to the influence of its key characteristics. For the first time, the features of the dynamics
of disorders in different cognitive domains depending on the overall severity of the
episode of depression were described. Thus, attention disorders deepen with the
increasing severity of a depressive episode; memory impairment increases significantly
only in patients with a severe depressive episode; the severity of executive dysfunction is
the same at all levels of depressive episode. It was shown for the first time that cognitive
impairment in the active phase of MDD is represented by pathogenetically related
disorders of working memory, voluntary attention and executive functions, which
together with hypothymia, anhedonia, anxiety, and negative cognitive distortions form a

single cognitive-emotional syndrome. For the first time, the significance and specificity



of cognitive impairments, along with other symptoms of depression, were assessed for
various aspects of functioning in the Ukrainian population of patients with MDD. It was
established that neurocognitive impairments are the main predictor of decreased work
functioning, and along with the key symptoms of a depressive episode determine the level
of general and social functioning. The main cognitive syndrome that negatively affects
the work, social, family and general functioning of patients with MDD is the deterioration
of working memory. The reduction of executive functions makes an additional
contribution to the disruption of work functioning. For the first time, the diagnostic
significance of elevated serum IGF-1 levels for the separation of patients with active
depressive episodes from healthy individuals in both the general population and different
age cohorts was investigated. For the first time, the correlations of peripheral
hyperexpression of IGF-1 with cognitive dysfunction was shown to be comparable to or
predominant in the relationship of this neurotrophin with key clinical manifestations of a
depressive episode. The idea of the marker role of serum BDNF levels for the diagnosis
of exacerbation of MDD and the severity of cognitive impairment in its clinical structure
was further developed. It was found that a significant decrease in the concentration of
BDNF serum is a marker of the active phase of MDD, and the normalization of BDNF
indicates the effectiveness of treatment. The degree of BDNF reduction is mainly related
to the severity and duration of depressive episode, as well as the severity of attention
deficit and memory problems. For the first time, the combination of serum BDNF and
IGF-1 has been shown to provide a more accurate differentiation of patients with a
depressive episode from healthy individuals than BDNF and IGF-1 separately. The idea
of the effectiveness of antidepressant therapy on cognitive functions in MDD was further
developed. Cognitive and functional impairments in individuals with MDD were
significantly improved, along with regression of the overall severity of the depressive
episode, with pharmacotherapy with vortioxetine and escitalopram. At the same time, it
was obtained that the use of vortioxetine leads to a statistically significant higher increase
in cognitive and functional parameters compared with escitalopram. For the first time, it
was shown that the positive dynamics of cognitive impairment during treatment in

patients with MDD has a key impact on the restoration of overall functioning and is one



of the most important factors in the restoration of functioning in the workplace. For the
first time, it was demonstrated that both treatments with vortioxetine and escitalopram
(for eight weeks) normalize serum IGF-1 and BDNF levels.

The practical significance of the obtained results. A clinical and paraclinical
algorithm for the diagnosis of cognitive impairment in MDD patients was proposed,
which is based on the identified in the study features of its clinical structure, the obtained
discriminant numerical parameters of psychometric tests and indicators of a number of
neurobiological markers. This algorithm allows with high sensitivity and specificity to
detect cognitive dysfunction and to monitor the efficcy of its therapy.

Key words: major depressive disorder, cognitive impairment, neurobiological
markers, IGF-1, BDNF.
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