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KoHcTanTnHa KbHyeBa
e Boeenenne: B ronemute MHoroueHTpoBu npoyusaHua (EMGT, CNTGS, CIGTS, AGIS) ce mokassa, ue
MeayLHCKI yHUBepCUTeT — BapHa noxuxexneTo Ha BOH nogo6paBa nporHo3ara Ha 3abonaBaHeTo MbpPBIYHA OTKPUTOBI bHa raykoma (ObI),
yn. ,MapuH JIpuxos” 55 HO He cnupa nporpecuaTa My. 0cBeH MeMKaMeHTO3HOTO, 1a3epHOTO U XUPYPrINYHOTO NleyeHie B NOCesHUTe
Bapha, 9002 TOAMHM BCe MOBEYE HaBNM3a HEBPONPOTEKLMATA, KOATO € eAHO MHOr000eLLaBaLL0 HanpaBeHne i YuATo

e-mail: konstantina_kancheva@yahoo.de 0CHOBHA 33/1a4a e NPe/IoTBPATABAHETO HA CMBPTTA HA PETUHANHUTE raHruiiHu KneTku (PTK) u 3a6aBaHe
Ha nporpecuaTa Ha 3a60naBaHeTo. [0NAMO KONMYECTBO NPeAKNMHINYHI U KIUHUYHM NPOYUBAHNA NOKa3BaT
0beLLaBaLLy pe3ynTaTy 3a epeKTUBHOCTTA Ha HAKONKO HEBPOMPOTEKTOPHU MONEKYN 3 HaManABaHe Ha
3ary6ata Ha PTK npu rnaykoma.
Llen: LenTa Ha u3cnieZiBaHeTOo € a Ce NPOYUM U CPaBHI eDEKTBT OT M3NO0JI3BAHETO HA XpaHUTeNHaTa l06aBKa
LIMTUKONMH KATO CbITbTCTBALLA TepAnyA NPU NALMEHTY C MbpBIYHA OTKPUTOBIbIIHA rMaykoma (MOBI).
Matepuann n metogn: Toa NpoyuBaHe BKIIOUBA pe3ynTaTut OT U3CnefBaHeTo Ha 120 oun Ha 60 60MHK
Ha Bb3pact 50-75 roauHu ¢ MOBI, npoBexaaly TONMKaNHa aHTUrNayKoMHa Tepanus. MauuenTute ca
CyyaliHo pasgeneHin B iBe rpynin no 30 Ayl v ca Npocneaenu 3a nepuog ot 15 meceua. CToiiHocTuTe Ha
BOH Ha npocnefieHuTe nauueHTy ca B rpaHnumTe Ha 14-21 mmHg. MaumeHTuTe 0T rpyna A He ca npuemana
HUKAKBY XpaHUTENHIN 406aBKIA, KOUTO BI1Xa MOTIN 12 MOBAUAAT NOAOXMTENHO WA HETATUBHO pe3yNTaTiTe
0T NPOYYBaHETO NPe3 nepro/ia Ha HabniopeHue. MauneHTuTe 0T rpyna B ca npuemani xpaHutenHata fobaska
LIMTU3IH 1O CXeMa B 2 Nepuofa No 6 Mecewa ¢ 3-MeceyHa nay3a Mexay TaX. Biuku naumneHTi ca npemuHany
MbAEH 0QTaNMONOrYeH Npernes, BKNIYMTENHO aBTOMATUYHA KOMNIOTbPHA nepumeTpua (SAP) 1 ontiuHa
KoxepeHTHa Tomorpadua (OCT), npeau 3anousaHe Ha NpoyuBaHeTo, e 6 Mecela u cied 15 meceua. lMog
BHMMaHWe ca B3eT napameTpute MD n PSD, n3mepenn cbc SAP, kakTo n RNFL n GCC, uamepenn ¢ OCT.
PesyntaTii: B rpyna A ce HabntoAaBa BROLLIABaHe Ha NPOCNeAABAHUTE NApaMETPIl 1 CbOTBETHO NPOrpecis
Ha 3abonABaHeTo 3a nepropa Ha Habmogerme. MD 1 PSD ca ce Bnowmnn cboTeeTHO ¢ 0,22 dB n ¢ 0,37 dB, a
cpenHuTe ctoitHocTi Ha RNFL n GCC ca Hamanenu cboTBeTHO ¢ 3,37 (m) 1 ¢ 2,75(m) 3a rpyna A 3a nepuoga
Ha HabntogeHue. B rpyna B ce otbena3ga neko nopobpeHue Ha napameTpuTe, Kato T € No-M3pa3eHo creq
BTOpUA 6-MeceyeH npuem Ha uuTukonuH. MD 3a rpyna B ce e nogo6puno ¢ 0,31 dB, a PSD ce e nogobpuno
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BbBEAEHUE

¢ 0,4 dB 3a uenna nepuog Ha HabntoseHne. Cpeatute ctoitHocTn Ha RNFL n GCC 3a rpyna B ca ce yenuunnm
CboTBeTHO € 1,28 (um) 1 ¢ 1,9 (um) npe3 cbLynA nepuog.

3aknioueHue: Teau peynTaTit Npeanonarart, ue NpUeMbT Ha XpaHUTeNHaTa Jo6aBKa LUTU3MH (UHTUKOAMH)
KaTo CbITbTCTBALLA QHTUINAYKOMHA Tepanua u3rexja UMa nonoxuteneH edekT Bbpxy nporpecuata Ha
3abonaganeto MODBI. Mpu nunca Ha nprem Ha XpaHuTenHU 406aBKM B pamKkuTe Ha HabniogaBaHuA nepuog ce
0TYWTa CTaTUCTUYECKM 3HAUMMO BIIOLLIABaHE Ha MapameTpuTe, n3MepeHu cbc SAP 1 OCT, koeTo cBUAeTeNCTBa
33 NPOrpecuBHOTO YBPEXAaHe Ha 3puTenHnA Heps npiu naumenTy ¢ NOBI. Heobxogumu ca fombaHuTenHu
NpoyyBaHUA BbPXY N0-TofAMa NONynaLya 1 C No-AbAr0 NPoCieAABaHe 3a NOTBbPXaBaHe Ha TOBA MANOTHO
npoyuBaHe.

Kntouosu gymun: enaykoma, yumukonu, Hesponpomekyus, SAP, OCT

ABSTRACT

Introduction: The large multicenter studies (EMGT, CNTGS, CIGTS, AGIS) have revealed that lowering the
intraocular pressure (I0P) improves the prognosis of primary open angle glaucoma (POAG) but does not stop
its progression. In addition to topical drugs, laser and surgical therapy, in recent years, neuroprotection has
increasingly been implemented. It is a promising method and its main task is to prevent the death of retinal
ganglion cells (RGC) and slow down the progression of the disease.

Aim: The purpose of the study is to observe and compare the effects of using the dietary supplement citicoline
as additional therapy for patients with POAG.

Materials and Methods: This study includes the results of the examination of 120 eyes of 60 POAG patients
aged 5075 years, who are undergoing topical anti-glaucoma therapy. Patients were randomly divided into
two groups of 30 each (A and B) and followed up for a period of 15 months. The 0P values of the monitored
patients were in the 14-21 mmHg range. Group A patients did not take any nutritional supplements that could
have positive or negative influence on the study results during the observation period. Group B patients took
the food supplement Citizin following a prescribed regimen consisting of two 6-month periods with a 3-month
break between them. All patients underwent a complete ophthalmological examination, including standard
automated perimetry (SAP) and optical coherence tomography (OCT) before enrolling in the study, after 6
months, and after 15 months. The mean deviation (MD) and pattern standard deviation (PSD) parameters
measured by SAP, as well as retinal nerve fiber layer (RNFL) and ganglion cell complex (GCC) measured by OCT,
were considered.

Results: During the observation period, there was a deterioration of the monitored parameters and progression
of the disease in group A. Both MD and PSD deteriorated by 0.22 dB and 0.37 dB, respectively, and mean RNFL
and GCC values decreased by 3.37 um and 2.75 pm, respectively, for Group A over the period of monitoring.
An improvement of the parameters in Group B was noted, which was more evident after the second 6-month
intake of citicoline. In Group B, MD improved by 0.31 dB and PSD improved by 0.4 dB over the entire observation
period. Mean RNFL and GCC values for Group B increased by 1.28 pum and 1.9 um, respectively, during the same
period.

Conclusion: In conclusion, although these results need to be confirmed by further studies with a longer
follow-up period and performed on a larger population, and it would be useful to add other tests on optic
nerve function and visual pathways, the data from our study show that the dietary supplement citicoline has a
positive effect on slowing the progression of POAG at different stages of the disease.

Keywords: glaucoma, citicoline, neuroprotection, SAP, OCT

INTRODUCTION

B ronemute mHoroweHTpoBy npoyuBanua (EMGT, CNTGS, CIGTS, AGIS)
ce [I0Ka3Ba, ye MoOHMKeHMeTo Ha BOH mogobpasa nporHosara Ha
3a00/1ABaHeTO MbpBIYHA OTKPUTOBIbAHA rnaykoma (MOBF), Ho He
cnupa nporpecuata My (1). OcBeH MeMKaMEHTO3HOTO, 1a3epHOTO 1
XUPYPrIAYHOTO leyeHKe B NOCNEAHUTE FOMHY BCe NOBeYe HaBAN3a
HEBPOMPOTEKLNATA, KOATO € eiHO MHOroo6eLLiaBalLo HanpaBneHne
W YMATO OCHOBHA 33jjaya € NpPedoTBPaTABAHETO HAa CMBPTTA Ha
peTUHanHuTe raHruitiu Knetki (PTK) n 3abaBAHe Ha nporpecuaTa Ha
3abonagaHeto (2). lonAmo KonnuecTBO NPEAKNMHUYHN U KNUHUYHY
MpOoyyYBaHMA NOKa3BaT 06eLaBaLLY pe3yNTaTy 3a eYeKTIBHOCTTA Ha

The large multicenter studies (EMGT, CNTGS, CIGTS, AGIS) have
revealed that lowering the intraocular pressure (IOP) improves
the prognosis of primary open angle glaucoma (POAG) but
does not stop its progression (1). In addition to topical drugs,
laser and surgical therapy, in recent years, neuroprotection has
increasingly been implemented. It is a promising method and
its main task is to prevent the death of retinal ganglion cells
(RGC) and slow down the progression of the disease (2). A large
number of preclinical and clinical studies have shown positive
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HAKONKO HEBPONPOTEKTOPHI MOJIEKYNM 33 HaManABaHe Ha 3arybara
Ha PTK npu rnaykoma (3).

LEN

LlenTa Ha npoyyBaHeTo € Aa Npocneau edekta OT MpunaraHe Ha
UMTMKOMMH  KaTo CbMbTCTBALLA TepanuA C HEeBPOMPOTEKTUBHM
¢BoiicTBa npu naumenTin ¢MOBI.

METOAN

ToBa nNpoCMeKTMBHO NpOyuBaHe BKMKYBA pe3ynTatute of
u3cnenBaHnATa Ha 60 nauuenTin (120 oun), pazpeneHn B 2 rpynm (A
1 B) Ha CnyyaeH NpuHLYMN, BCAKA OT KOUTO BKouBa 15 xeHu u 15
MbXe Ha Bb3pacT ot 50 o 75 roguuu, guarHoctumupann ¢ NOBI n
NPOBEX ALY TONMKANHA aHTUINAYKOMHa Tepanus. [TpoyuBaHeTo e
nposegeHo B COBAJT-byprac, kato kaHanaatuTe ca nogbpaHu cpen
ambynaTopHu, AMCMAHCepU3NPaHN U XOCMUTANU3MPaHN NALMEHTH
¢ NObI ot MegnumHckn uentovp ,A-p WBaHoBn — Mnagoct” u
(OBAN-byprac.

lpoyuBaHeTo ce NpoBexa CMPAMO ETUYHITE HOPMU U CTAHAAPTM C
pa3peLueHue Ha KomucuaTa no eTuka Ha HayuHuTe M3CneaBaHNa Ha
MY-BapHa — Mpotokon/PeLuene Homep 103 ot fata 27.05.21.

lMauweHTuTe OT NbpBaTa rpyna (rpyna A) He ca npuemanit HUKaKBi
XpaHuTenHu fo6aBKi, KouTo 61xa MOraN Aa NOBAMAAT pe3ynTaTute
0T MpOyYBaHeTo Mpe3 nepuofa Ha HabniogeHue. Maunentute ot
BTOpaTa rpyna (rpyna B) ca npuemani no 2 Tabnetkm wut3mH ot 250
Mg, KOeTo NpeACTaBABa NpUeM Ha LMTMKOAMH 500 mg/ 24 u.

XpaHutenHata fobaBka e mpunaraHa nog popmata Ha NpOAYKT,
paspelueH 3a ynotpeba B bbarapua: LutusuH” (npoussoguten
— Laboratorios virens S.L., WcnaHus, BHocuten — Bioshield LTD,
bbarapus), 1 e npueMaHa B CTaHAapTHaTa AO3MPOBKA, YKa3aHa
0T npou3BoguTens: 2 x 1 1ab./nex ,Lutnuany” 250 mg nepopanto.
YyacTHMUMTE B MPOYUBAHETO Ca NpUeManu XpaHuTeNnHaTa JobaBka
B [1Ba Nepuoda no 6 mMecewa, C MHTEPBaAN 0T 3 Mecela nay3a 1 (a
npocneseHn 0610 3a nepuog ot 15 Meceuia.

(nepHuTe KpuTepuM 3a BK/KYBAHE HAa MALMEHTUTE (@ CMaseHu:
nocTaBeHa AnarH03a MbPBUYHA OTKPUTOBI bHA NaykoMa, Bb3pacT
50-75 ropuHu, NpoBex aHe Ha TOMMKAsHA aHTUINayKoOMHa Tepanus,
croliHocTv Ha BOH 14-21 mmHg, nognucao nidpopmmpato cbraacue
33 yyacTue B MPOYYBaHETo.

Kputepunte 3a u3KkniouBaHe ca: Haii-gobpa 3puTenHa 0CTpoTa C
kopekuna (BCVA)<0,5, HamaneHa Npo3pauyHOCT Ha OYHUTE CPean
(kaTapakTa, xeModTanm), OLIO KaueCTBO Ha OMTUYHA KOXepeHTHa
TOMOrpadus, CHbMBTCTBALLYM HeBpOAereHepaTUBHN 3abonABaHuA
wnu 3a60nABaHMA Ha 3afHWA OUEH CErMEHT, KOWTO MoraT fa
noBanAAT pesyntatute Ha SAP u OCT, aneprua uan HenoHoCUMOCT
KbM CbCTaBKUTE Ha U3MON3BaHUTE XpaHUTeNHI J00aBKH, 0TKa3 OT
yyacTue B MPOyYBaHETO.

UHdopmupaHo cbrnacvie e NOMYYeHO OT BCUYKY MALMEHTU WA OT
TeXHUTe 6NN3KM.

MaumeHTute ca nopbpaHn CbC CxofHa Bb3paAcT (50-75 roauHm)
n non. MpOAbMKUTENHOCTTA HA 3a00NABaHETO M (TemeHTa Ha
[MayKOMHOTO yBpeXJaHe BapupaT B Pa3fuuHUTE Tpynu, KOeTo
(nopea W3cnedoBaTeNuTe JaBa No-npefcTaBuTeNHa M3Bajka Ha
nawueHTute, crpagawy ot MOBI.

results for the effectiveness of several neuroprotective molecules
in reducing RGC loss in glaucoma (3).

AIM

The purpose of this study is to follow the effects of citicoline
administration as adjunctive therapy with neuroprotective properties
in patients with POAG.

MATERIALS AND METHODS

This prospective study includes the examination results of 60 patients
(120 eyes) randomly divided into 2 groups (A and B), each of which
included 15 women and 15 men aged 50 to 75 years, diagnosed with
POAG and undergoing topical antiglaucoma therapy. The study was
performed at the Specialized Eye Hospital, Burgas, and the candidates
were selected among outpatients, followed-up patients, and such
hospitalized with POAG from Dr. lvanovi Mladost Medical Center and
the Specialized Eye Hospital, Burgas.

The study was conducted in accordance with ethical norms and
standards with the permission of the Research Ethics Committee
of MU-Varna under Protocol/Decision No. 103 from 27.05.2021.

Patients in the first group (Group A) did not take any nutritional
supplements that could affect the results of the study during the
observation period. The patients from the second group (Group
B) took 2 tablets of Citizin, 250 mg each, which represented a 500
mg citicoline intake per day.

The food supplement was applied in the form of a product
authorized for usein Bulgaria: Citizin (manufacturer: Laboratorios
virens SL, Spain; importer: Bioshield LTD, Bulgaria) and was taken
in the standard dosage indicated by the manufacturer: 2x 1 tab./
day Citizin, 250 mg, orally. The study participants took the dietary
supplement in two 6-month periods with a 3-month break and
were followed up for a total of 15 months.

The following patient inclusion criteria had to be met: POAG
diagnosis, age 5075 years, topical anti-glaucoma therapy, IOP
values in the 14—21 mmHg range, signed informed consent to
participate in the study.

The exclusion criteria were: best corrected visual acuity
(BCVA)<0.5, reduced transparency of the ocular media (cataract,
hemophthalmus), poor quality of the optical coherence
tomography (0CT), concomitant neurodegenerative diseases
or diseases of the posterior eye segment that can affect the
results of the standard automated perimetry (SAP) and OCT,
allergy or intolerance to the ingredients of the used nutritional
supplements, refusal to participate in the study.

Informed consent was obtained from all patients or their
relatives.

The patients selected were of similar age (50-75 years old)
and gender. The duration of the disease and the degree of
glaucomatous damage varied between the groups, which
the researchers believe gave a more representative sample of
patients suffering from POAG.

At the beginning of the study, all patients underwent a complete
ophthalmological examination: history of ocular and general
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Mpenu 3anouBaHe Ha MPOYYBAHETO BCUYKY NaLMeHTH (a NpeMUHanu
MbfeH odTanMONOrMyeH Mperned: aHaMHe3a, 3pUTeNHa 0CTpoTa
C Haii-gobpa KopeKunA 3a BCAKO OKO MO OTAENHO, TOHOMETpUs no
[onAMaH, MHAMPEKTHA 0QTaNMOCKONKA, FOHUOCKONNA, MaXMMETPU,
(TaHZapTHa aBTOMaTiyHa nepumetpua (SAP), oNTHYHA KOXEpPEHTHa
Tomorpadua (0CT).

ToHomeTpuaTa no longmaH e u3BbplUBaHa mexay 14 n 16 u.
(TaHpapTHaTa aBTOMaTMuHa nepumetpua (SAP) e m3BbplueHa €
nepumetbp Humphrey Field Analyzer 2 (Carl Zeiss Meditec), ¢ pa3mep
Ha ctumyna lll, cbc ctaHgapten anroputvbm Swedish interactive
threshold (SITA) n nporpama 30-2. 3a onpefenaHe Ha CTPYKTypHuUTe
MPOMEHM C ONTUYHaTa KoxepeHTHa Tomorpadua (OCT) e u3non3gaH
RTVue XR Model Avanti Scanner, Optovue, Version 2018.1.1.63. ColuuTe
3CneaBaHNA ca NpoBeAeHM Ha 6-1A 1 Ha 15-uA Mecel| 0T HauanoTo
Ha npoyuBaHeTo. EQeKTLT OT MpUNoMeHMeTo Ha XpaHuTeNHaTa
AobaBka e U3CefBaH upe3 npociefABaHe Ha AMHaMMUKaTa BbB
GYHKUMOHANHUTE 11 CTPYKTYPHUTE MPOMEHM, HaCTBNBALLM B X0Aa
Ha 3abonasaxeto MODBI ¢ nomowta Ha SAP u OCT 3a nepuog ot
0610 15 mecela, npu noagbpkaHe Ha BOH B NoCTOAHHM rpaHmLm.
MapameTpuTe, KOUTO Ca B3€TY NOA BHUMaHKe ca cneaHute: MD n PSD,
n3mepenu cbe SAP, RNFL n GCC, n3mepenn ¢ OCT. B ctatuctuyeckuma
aHanN3 ca BKIYEHN CaMo NaLMeHTI ¢ ABYOYHO 3acaraHe ot 0Bl

lpe3 nepuoga Ha HabniofieHe He ca OTMAZHANM MaLMEHTU OT
NPOyYBaHETO 1 He (a A0KNaJBaHI CTPAHUYHK E(I)EKTVI B (neacTeue
Ha Nnpuema Ha XpaHUTENTHITE 106aBKA.

Cmamucmuyecko oyeHsA8aHe

Bcuukm aHanu3m 6axa u3BbpLUeHN ¢ nomoLLTa Ha codTyep SPSS (IBM
Corp. ApmoK, Hio Mopk) Bepcua 19.0. 3a BCUKY TecToBe HUBOTO Ha
3HauMMocT beLue onpeaeneHo Ha p<0.05.

/3nbnHeHMeTo Ha M3MCKBaHMATA 3a [aHHW 3a MapaMeTpuyeH
aHanu3 ce oueHABa upe3 Tecta Ha Kolmogorov-Smirnov. [pynute
6axa cpaBHeHn ¢ eaHodakTopeH ANOVA 3a Bceku nmapameTbp.
BbTpewwHorpynoso BpemeBo M3MeHeHue Ha napameTpute Gelue
oueHeHo ¢ t-Tecta Ha CTioAbHT. B fombnHeHne 6axa npunoxeHin
ClefHUTE METOAY: JeCKPUNTUBEH aHanu3, BapuaLMOHeH aHanu3,
rpaduyeH aHanu3 1 KopenawyoHeH aHanu3 Ha Pearson.

PE3YNTATU

[llBete rpynu ca ¢ egHakBo pasnpegenetue no non (15 xenwn/15
MbXe), NpubAM3WTeNHO efHaKBa Bb3pacT U NpubAu3UTeNHo

diseases, BCVA for each eye separately, Goldmann tonometry,
indirect ophthalmoscopy, gonioscopy, pachymetry, SAP, OCT.

Goldman tonometry was performed between 2 and 4 p.m.
Standard automated perimetry was performed with a Humphrey
Field Analyzer Il (Carl Zeiss Meditec), stimulus size lll, with a
standard Swedish interactive threshold algorithm (SITA), and
30-2 program. RTVue XR Model Avanti Scanner, Optovue, Version
2018.1.1.63 was used to determine structural changes by OCT. The
same examinations were carried out on the 6th and 15th months
from the beginning of the study. The effect of the application
of the nutritional supplement was studied by following the
dynamics in the functional and structural changes occurring
in the course of POAG with the help of SAP and OCT for a total
period of 15 months, while maintaining the IOP within constant
limits. The parameters taken into account are the following:
mean deviation (MD) and pattern standard deviation (PSD)
measured by SAP, retinal nerve fiber layer (RNFL) and ganglion
cell complex (GCC) measured by OCT. Only patients with bilateral
POAG involvement were included in the statistical analysis.

During the observation period, no patients dropped out of the study
and no side effects were reported as a result of taking the nutritional
supplements.

Statistical Evaluation

All analyses were performed using the SPSS software (IBM Corp.
Armonk, NY) version 19.0. For all tests, the level of significance
was set at p<0.05. The fulfillment of data requirements for
parametric analysis was assessed by a specific test (Kolmogorov-
Smirnov). Groups were compared by one-way ANOVA for each
parameter. Within-group temporal variation of parameters was
assessed with the Student’s t-test. In addition, the following
methods were applied: descriptive analysis, variance analysis,
graphic analysis, and Pearson correlation analysis.

RESULTS

The two groups had the same gender distribution (15 women/15
men), approximately the same age and approximately the same IOP
values. No statistically significant changes were reported for the entire
observation period. The average age was 64.5 years for Group A and
65.7 years for Group B. The average I0P values for the entire 15-month
period were 14.1 mmHg in Group A and 14.4 mmHg in Group B.

Table 1. Observed parameters for Group A for the follow-up period.

‘ Group A (at the start) ‘ Group A (after 6 months) ‘ Group A (after 15 months) ‘ ‘
Mean SD Mean SD Mean SD
MD (dB) -3.78 3.29 -3.93 3.36 -3.99 334 p <0.05
PSD (dB) 3.07 2.08 33 2.19 34 2.29 p <0.05
RNFL Ave (um) 88.56 13.25 87.5 13.31 85.2 13.38 p <0.05
RNFL inf (um) 87.57 1244 86.73 12.95 85.18 13.18 p <0.05
RNFL sup (um) 90.92 12.57 89.25 12.76 86.78 13.19 p <0.05
GCC Ave (um) 86.81 11.27 85.53 .21 84.06 11.21 p <0.05
GCCinf (um) 86.85 11.88 85.53 nn 84.05 13 p<0.05
GCCsup (pm) 87.38 10.85 86.08 1.1 84.63 11.18 p <0.05
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Table 2. Observed parameters for Group B for the follow-up period.

Group B (at the start) ‘ Group B (after 6 months) Group B (after 15 months)

Mean Mean SD Mean SD
MD (dB) -5.85 5.91 -579 5.82 -5.53 5.6 p<0.05
PSD (dB) 4.06 2.53 4.05 2.56 3.66 2.35 p<0.05
RNFL Ave (um) 80.98 14.99 80.91 15.13 82.26 14.75 p<0.05
RNFL inf (um) 79 15 79.72 144 81.75 14.82 p<0.05
RNFL sup(pm) 83.38 15.87 83.17 15.58 83.53 15.44 p <0.05
GCCAve (um) 80.23 11.46 80.55 11.40 82.11 11.53 p <0.05
GCCinf (um) 79.33 1 79.45 10.86 81.28 10.66 p <0.05
GCCsup (pm) 81.37 13 81.7 12.7 83.02 12.83 p <0.05

e/1HakBY cToiHOCTM Ha BOH 1 He ce oTunTaT CTaTUCTUYECKI 3HaUMMK
MPOMEHI 3a LienuA nepuog Ha HabniopeHune. (pegHata Bb3pacT 3a
rpyna A— 64,51, a3arpyna B — 65,7 r. CpegnuTe cToitHocTn Ha BOH
3a Lienna 15-meceyeH nepuog ca: 3a rpyna A — cpegHo 14,1 mmHg, a
3arpyna B — cpegHo 14,4 mmHg.

Tables 1and 2 show the mean values of the MD and PSD parameters,
measured by SAP and RNFL, and the GCC parameters, measured by
OCT, for Group A and Group B for the observation periods.

Fig. 1 presents a comparative analysis between the observed
parameters at baseline, after 6, and after 15 months for both groups.

Group B after 15 months
--

Group A after 15 months
--

Group B after 6 months
--

Group A after 6 months
--

Group B at the start
--

Group Aatthestart g
|

-20 0 20

B GCC Ave

40 60 80

RNFLAve mPSD mMD

Fig. 1. Comparative analysis between the observed parameters at baseline, after 6, and after 15 months for both of the studied groups.

Ha Tabnuuy 112 ca nokasaHu cpeHUTe CTOIHOCTM Ha napameTpuTte
MD u PSD, namepenn cbc SAP, n napametpute Ha RNFL u GCC,
usmepenu ¢ 0CT, cboTBeTHO 3a rpyna A u rpyna B, 3a nepuoguTe Ha
HabntopeHue.

(neppauyara ¢l'1l'. 1 npeactaBa CpaBHUTeNEH aHann3 Mexay
HabniofaBaHuTe napameTpi B HauanoTo, cief 6 u cief 15 meceua
3arpynure.

Fig. 2 and Fig. 3 show the mean values of MD and PSD before initiation
of therapy, at 6-month, and 15-month follow-up. It was reported that
there was an average MD improvement of 5.6% after 15 months of
citicoline supplementation and a 5.7% MD deterioration in Group A
patients over the same period. The mean PSD improvement was
10.3% after 15 months of citicoline supplementation, and Group A had
a PSD deterioration of 10% over the 15-month period.

MD PSD
0 5
s — il sl 1l
-10 0
at the start after 6 after 15 atthe start  after6 after 15
months  months months months

B Group A mGroupB

Fig. 2. Average MD values (dB).

B Group A EGroupB

Fig. 3. Average PSD values (dB).
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(neagavuute dur. 2 u ¢ur. 3 nokasgat cpeaHUTe CTOAHOCTI Ha MD 1
PSD npenv 3anouBaHe Ha TepanuaTa, cnes 6-MeceyHo 1 15-MeceyHo
npocneaasare. Otuuta ce nopobpABaHe Ha cpefHoTo MD ¢ 5,6%
aien 15-meceyeH npuem Ha fobaBKaTa LMTUKONMH W BRIOLLABaHe
Ha nokasartena MD npu nauueHTute ot rpyna A ¢ 5,7% 3a 15 meceua.
MopobpasaxeTo Ha cpeaHoTo PSD e ¢ 10,3% cnep 15-meceyeH npuem
Ha fobaBKaTa LMTIKONNH, a B rpyna A ce 0TuMTa BRoLLaBaHe Ha PSD
€ 10% 3a 15 meceua.

RNFL
90
85
- fin I 18
75
atthe start after6 after 15
months months
B Group A mGroupB

Fig. 4. Mean values of RNFL (um).

CnepBawute ¢ur. 4 u ¢ur. 5 npeseHTUpaT CPeaHNTE CTOIHOCTY Ha
RNFL 1 GCC 3a nepuogute Ha HabntoaeHne. OTunTa ce nofobpABaHe
Ha cpegHoTo RNFL ¢ 1,6% cnen 15-meceueH npuem Ha fobaBkata
LMTUKOMWH 11 BNOLLABaHe Ha NoKa3aTena npu NawueHTuTe OT rpyna
A ¢ 3,8% 3a 15 meceua. CpeaHoto GCC ce e nogobpuno ¢ 1,6% cnep
15-meceueH npuem Ha fo6aBKaTa LMTMKONMH. [lpu naumeHTuTe OT
rpyna A uma BroLaBaHe Ha nokasatena GCC ¢ 3% 3a 15 meceua.

OT cTatncTyeckna aHanu3 ¢ t-ect Ha (TiogbHT (p<0,05) cneaBa, ue
3arpyna B cned nprem Ha LUMTMKONMH Ce HabMtOAABa CTaTUCTIYECKN
3HauNUM MONOXMTENEH edeKT, KaTo TOil ce U3pasABa Mo-ACHO Cefl
BTOPYA 6-MeceyeH nepyop Ha npuem Ha Aobaskata. Mpu rpyna A uma
ACHO M3pa3eH CTATUCTUYECKI 3HAUUM eDeKT B NOCOKA Ha BNIOLLABaHe
Ha HabnloaBaHWTe NapameTpu 3a Lenna 15-meceueH nepuog.

(nopep pe3yntatute ot npunaraHeto Ha ANOVA cnpamo TemnoseTe
Ha MpOMAHA Ha napameTpuTe 3a [BeTe M3CJeABaHN rpynu
32 15-meceuHns nepuoj e (TaTUCTMYecko 3Hauumo (p<0,05)
npuemaHeTo Ha so6aBka unu He. lpu rpyna B e Hanuwe cTaTucTnueckn
3Hauuma (p<0,05) nonoxuTenHa npomaAHa Ha napametpute. lpu
rpyna A uma cratuctinyecko 3Hauumo (p<0,05) BolwaBaHe Ha
napameTpuTe 3a 3CneaBanusA 15-MeceyeH nepuog.

Fig. 4 and Fig. 5 present the mean values of RNFL and GCC for the
observation periods. It was reported that there was an improvement
in the average RNFL by 1.6% after 15 months of citicoline
supplementation and a deterioration in the average RNFL in Group
A patients by 3.8% over the 15-month period. The average GCC
improved by 1.6% after 15 months of citicoline supplementation. In
Group A patients, there was a deterioration of the average GCC by 3%
over the 15-month period.

GCC
90
85 I I
80 I I
at the start after 6 after 15
months months

mGroupA mGroupB
Fig. 5. Mean values of GCC (um).

From the statistical analysis with Student’s t-test (p<0.05) follows
that a statistically significant positive effect for group B after taking
citicoline was observed and it was expressed more clearly after the
second 6-month period of taking the supplement. In Group A, there
was a clearly pronounced statistically significant effect involving
deterioration of the observed parameters for the entire 15-month
period.

According to the results of the application of ANOVA on the rates of
change of the parameters for the two studied groups for the 15-month
period, there was statistical significance (p<0.05) in whether the
supplement is taken or not. In Group B, there was a statistically
significant (p<0.05) positive change in the parameters. In Group
A, there was a statistically significant (p<0.05) deterioration of the
parameters for the 15-month period.

Table 3 and Fig. 6 show the average rates of change of the monitored
parameters for the 0—6-, 6-15-, and 0—15-month periods.

The results of the analysis of variance showed that the groups were
comparable in terms of the evaluated parameters, both at baseline
and after 6 and 15 months. Age, gender, and IOP were not significant
for the two groups during the study period.

Table 3. Average rates of change of parameters for the 0-6- and 6-15-month periods.

RNFL
MD (dB) PSD (dB) R Ave (um)
0—6 months -0.16 0.23 -1.07 -1.28 p < 0.05
Group A 6—15 months -0.06 0.12 2.3 -1.47 p<0.05
0-15 months -0.22 0.37 -3.37 -2.75 p <0.05
0—6 months 0.05 -0.01 -0.07 0.32 p <0.05
Group B 6—15 months 0.26 -0.39 135 1.57 p<0.05
0-15 months 0.31 -0.4 1.28 1.9 p <0.05
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Average rates of parameter change

AL N Ao R NvMW

f— .
MD 0-15 PSD 0-15 IO-lS I 0-15

mGroupA mGroupB

Fig. 6. Average rates of change of parameters for the 15-month period.

(neppawara Tabnuua 3 n ¢ur. 6 nokasgaT cpefHUTe TemnoBe
Ha MpOMAHA Ha npocneaABaHWTe napameTpu 3a 0-6, 6-15 u
0-15-meceynuTe nepuoau.

PesynTatute OT AWCMEPCMOHHMA aHANU3 TMOKA3BaT, ue rpynuTe
(2 CPaBHUMM MO OTHOLLIEHWE HA OLEHEHWTe MapameTpi KakTo B
HauanoTo, Taka u cnep 6 1 15 meceua. BbpactTa, nonbt v BOH He ca
onpeenALy 3a TpUTe rpynu npe3 Nepuoaa Ha u3CnefiBaHeTo.

AUCKYCUA

OT13n0XeHOTO I0 MOMEHTAa MOraT Jia e HanpaBAT CNeaHNTE U3BOAN.

& MD 3a rpyna A ce e Bnowwmno nporpecusHo ¢ 0,22 dB 3a 15
meceua (p<0,05). MD 3a rpyna B ce e nogo6puno ¢ 0,31 dB
(p<0,05) npe3 HabntogaBaHNA nepuo.

& PSD 3a rpyna A ce e Bnowmno ¢ 0,37 dB 3a 15 meceua
(p<0,05). PSD 3a rpyna B ce e nogobpuno ¢ 0,4 dB 3a 15
mecewa (p<0,05).

& Cpepwara cToiiHoct Ha RNFL 3a rpyna A ce e Bowmna ¢ 3,37
(um) 3a 15 meceua (p<0,05). RNFL 3a rpyna B ce e nogobpuno
1,28 (um) (p<0,05) 3a CbOTBETHNA NEPHOA.

& (penHara croiiHocT Ha GCC 3a rpyna A ce e BnowMAO ¢
2,75(um) 3a 15 meceua (p<0,05). GCC 3a rpyna B ce e
nogobpuno ¢ 19 (um) (p<0,05) npe3 HabnioaaBaHuA
nepuog.

[JlaHHuTe, HabntofaBaHy B TOBa NpoyyBaHe, NOKa3Bgat, ye NpuembT
Ha XpaHuTenHaTa fobaBKka LMTWUKOMMH BOAM [0 CTaTMCTUYECKN
3HaunMo Neko nogo6peHune Ha napametpute MD n PSD, u3mepeHo
b SAP 3a nepuopia Ha HabniopeHue. OTunTa Ce 11 NeKo yBenuuaBaHe
Ha nebenvHa Ha RNFL n GCC, u3mepenn ¢ OCT cnep 6 u cep 15
meceuja. pe3 MbpBuA 6-MeceyeH nepuoa Ha npuem He ce oTyuTa
CTaTUCTUYeCKI 3HaUMM edekT 3a napameTpute MD, PSD 1 RNFL Ave,
KOETO BEpOATHO 03HayaBa, uye e HeobXoaum Mo-NpoAbLIKUTENEH
npuem Ha XpaHuTesiHaTa Ao6aBka LMTUKONMH, 3a Aa e nogobpu
CbCTOAHMETO W pecneKkTUBHO fAa ce 3abaBu nporpecuATa Ha
MOBI. Mpn nunca Ha npuem Ha XpaHuTenHu o6aBku B pamkuTe
Ha HabniofaBaHMA Nepuoj ce OTYMTA CTATUCTUYECKN 3HAYNUMO
B/OLIABaHe Ha napametpute, u3mepenn cbc SAP u OCT, Bbnpekn
komneHcaumaTa Ha BOH ¢ TonukanHa xvunoTeH31BHa Tepanis, Koeto
CBUAETENCTBA 33 NPOrpecMBHOTO yBPeX/aHe Ha 3pUTENHUA HepB
npu nauueHTy ¢ MOBI.

B Tekywara KnuHWYHa odTanmonorva M3mepBaHuATa  3a
onpeenaHe Ha CbCToAHMETO Ha PIK 06MKHOBEHO ca OrpaHuuenm 1o
HeuHBa3MBHU u3cnefBaua. (TpyKTypHuTe U3mepBaHuA Ha RNFL n
ONH ce ocbuyectaasar upe3 0CT, a GyHKLMOHANHOTO U3CNIeBaHE Ha

DISCUSSION

The following conclusions can be drawn from what has been
established so far:

& The MD for Group A progressively worsened by 0.22 dB over
15 months (p<0.05). The MD for Group Bimproved by 0.31 Db
(p<0.05) over the observed period.

& The PSD for Group A deteriorated by 0.37 dB over 15 months
(p<0.05). The PSD for Group B improved by 0.4 dB over 15
months (p<0.05).

& The mean RNFL value for Group A deteriorated by 3.37 um at
15 months (p<0.05). The RNFL for group B improved by 1.28
um (p<0.05) over the corresponding period.

& The mean GCC value for Group A deteriorated by 2.75 ym at
15 months (p<0.05). The GCC for Group B improved by 1.9 ym
(p<0.05) over the observed period.

The data observed in this study showed that the intake of the
dietary supplement citicoline resulted in a statistically significant
improvement in the MD and PSD parameters measured by SAP over
the observed period. A slight increase in RNFL and GCC thickness as
measured by OCT at 6 and 15 months was also reported. During the
first 6-month intake period, no statistically significant effect was
reported for the MD, PSD, and RNFL Ave parameters, which probably
means that a longer intake of the food supplement citicoline is needed
to improve the condition and to slow down the progression of POAG.
In the absence of dietary supplements during the observed period, a
statistically significant worsening of the parameters measured by SAP
and OCT was reported despite the compensation of IOP with topical
hypotensive therapy, which testified to the progressive damage of the
optic nerve in patients with POAG.

In order to determine the RGC status, in current clinical
ophthalmology, we are usually limited to non-invasive studies.
Morphological measurements of the RNFL and optic nerve
hypoplasia (ONH) are performed by OCT, and functional
visual field testing is performed by SAP or electroretinogram
(4). We have also used these tests in our study to follow the
morphological and functional effects of the application of
nutritional supplements in POAG patients.

The potential of citicoline in relation to POAG s well observed and
studies that follow the effect of its intake analogous to ours have
been found.

First in 1989, J Pecori Giraldi et al. evaluated the therapeutic
value of citicoline administration by automated computerized
perimetry and reported a positive effect on glaucomatous
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3pUTENIHOTO NoNe ce U3BBPLLBAT CbC SAP unm enekTpopeTMHorpama
(4). Tean n3cnefBaHMA CMe U3MON3BaNM U B HaLLETO MPOyyBaHe 3a
npocieaaBaHe Ha MopdonornuHuTe 1 GyHKUMOHANHM edeKTn oT
NPUNOXEHNETO Ha XpaHUTeNHM A06aBKu npy naumeHT ¢ OB

[oTeHUManbT Ha LMTUKONNH BbB Bpb3Ka ¢ 0Bl e nobpe u3cneasaH
W Ce OTKPMBAaT NPOyuBAHWA, aHANOMMYHWN HAa HALLETo, KOUTO
npocneABaT epeKTa OT HEroBUA NPUEM.

Owenpe3 1989r.J PecoriGiraldin cbaBTopuoLeHABaTTepaneBTHYHaTa
CTOVHOCT Ha MPUNOXEHWeTO Ha LMTUKONWH upe3 aBTOMaTUyHa
KOMMIOTbPHA NEpUMETPUA 11 OTYNTAT MONOXUTENEH edeKT BbpXy
[N1ayKOMHOTO yBpeX JaHe Ha 3puTeNHnA Heps (5). Peyntarsr, Kolito
Ce MOTBbPXK/aBa M OT NMPOBEAEHOTO OT HAC MPOyYBaHe, COuM, Ye
MD cToliHocTuTe Ha HFA 24-2 nepumeTpua ca bunu Hamanewn cnep
npuem Ha unTukonuH (6). Virno u coaTopu (7) Habntoaasat no Bpeme
Ha nepuwog Ha npocneassaHe ot 10 roguHy, Ye rmaykoMHoH0NHN
MaLeHTI, NeKyBaHU C LIUTUKONKH, NOKa3BaT CTabuHo nofobpeHue
Ha ,HeBb3NpremaHarta 30Ha" Mpu nepuMeTpUYHO u3cnegaHe. (nea
MpunaraHeTo Ha LWTUKONMH B NepopanieH pa3TBop (8) npu naumeHTn
0Dl e 6uno HabniofaBaHo, ye CpeHaTa CKOPOCT Ha NPOrpecka Ha
MD e 3HaunTenHo HamaneHa (9).

[TpoyuBaHe 3a oueHKa OT edeKTUTe OT NEYeHUeTo C LUTUKONVH,
npunaraH B Kanku 3a oun, BbpXy QyHKumAta Ha PTK u Bbpxy
HeBpa/HaTa NPOBOANUMOCT MO 3pUTENHUTE MBTULLA NPU NaLMeHTH
¢ NOBI" ¢ ymepeHn pedektu Ha 3putenHoto none u BOH nog 18
mmHg noTBbpKAABAa BCAUKO, HabniojaBaHO npeau ToBa Mpu
UHTPAMYCKYNHO UW NEPOPAIHO SleueHme C LIUTUKOMNH, YCTaHOBABA
Ce CbLLO, Ye C1ef NeyeHme C LMTUKONMH KamKy 3a 0um ce Habntogasa
nofo6peHKe Ha 3pUTeNHOTO Nofe (Hamanaate Ha MD ¢ noBeue o1 1
dB) npu 71% ot rnaykomHo60nHuTE 0un (10).

Chitu | u cvasTopu (11) HabniogaBaT pa3BUTMETO HA pa3NnuHUTE
napameTpu Mpu NaLMeHT C rMaykoma, NeKyBaHU C LATUKONMH.
MonobHO Ha Hac, Te noknaamar, ue febenmHata Ha RNFL uma
CTaTUCTUYECKIA 3HAYMMO MO-BMCOKN CTOMHOCTM MPU 6-MeCeYHOTO
nocelieHne 1 e OTKPMBA NIEKO YBelnueHMe Ha JebenuHata Ha
GCC mexpay nocnepoBatenHute nocewlenus. l3cnegosatenute
ob6aue 0TaaBaT TOBA Ha apTedaKT OT Npernesa, 3aLoTo cnopes TAX
KNVHWYHO Te311 IPOMEHI He @ Bb3MOXKHI.

Pesyntatute 0T aHanorMyHo Ha HaweTo mpoyusaHe Ha Lanza
(baeTopu (12) 40 ronAma cTeneH Ce MPUMOKPUBAT C HaluTe, a
UMeHHo: cnep 18 Mecelia e OTYETEHO 3HauWTeNHO nopobpeHme Ha
CpenHuTe cToitHocT Ha MD B rpynata, KOATO NpUeMa LMTUKOUH.
(peaHata gebenuna Ha RNFL 1 GCC B rpynaTa, npuemana LMTUKONNH,
(a bunn 3HauuTenHo no-Bucoknm cnes 12 meceua. Jlokato B
rpynara, KoATo e 6una camo Ha XMNOTeH3UBHA Tepanus, CpefHuTe
cToiHocT Ha MD ca npogbmkaBany 3HauMTeNHO Ja Ce BNOLIABAT
C TeyeHue Ha BpemeTo, a cToitHocTuTe Ha RNFL n GCC 3HaumTenHo
(a HamanABanu. 3aKMKUeHNETo OT NPOYYBAHETO €, Ue LIUTUKONMH
u3rnexna edpekTuBeH 3a 3abapAHe Ha nporpecuaTa Ha MOBI.

Rossetti L u cbasTopy (13) Cblyo NpoBexAaT npoyuBaHe C Len ja
AOKaXaT Janu AOMbAHWTENHATA Tepanua C LMTUKONWMH Kanki 3a
0uM Moxe fia 3abaBu mporpecuATa Ha rnaykoma. lporpecuBHoTO
BnowwaBaHe Ha MD 1 n3tbHaBaHeto Ha RNFL e 6uno 3xauutento no-
(nabo Npu rpynata Ha UNTUKONMH B CPaBHeHIe CrpynaTa Ha nnavie6o.

Sahin AK n cbasTopn (14) oueHABaT KpaTKoCpouHuUTe edekTn oT
nepopanHara Tepania C UUTMKONMH BbPXY C110A Ha HEPBHWTE BaKHa

optic nerve damage (5). The result, which was also confirmed
by our study, indicated that MD values of HFA 242 perimetry
were reduced after citicoline administration (6). Viro et al. (7)
observed during afollow-up period of 10 years that glaucomatous
patients treated with citicoline showed a stable improvement
of the unperceived zone on perimetric examination. After the
administration of citicoline oral solution (8) in patients with
POAG, it was observed that the mean rate of MD progression was
significantly reduced (9).

A study evaluating the effects of citicoline eye drop treatment
on RGC function and optic nerve conduction in patients with
POAG with moderate visual field defects and IOP below 18
mmHg confirmed all previously observed in intramuscular
or oral treatment with citicoline. It was also found that after
treatment with citicoline eye drops, there was an improvement
in the visual field (reduction of MD by more than 1 dB) in 71% of
glaucomatous eyes (10).

Chitu | and co-authors (11) observed the changes in various
parameters in glaucoma patients treated with citicoline. Like us,
they reported that RNFL thickness had statistically significantly
higher values at the 6-month visit and a slight increase in GCC
thickness was found between consecutive visits. However, the
researchers attributed this to an artifact of the examination
because, according to them, these changes were not clinically
possible.

The results of a study similar to ours by Lanza et al. (12) largely
overlapped with ours, namely: after 18 months, a significant
improvement in mean MD values was reported in the citicoline
group. Mean RNFL and GCC thicknesses in the citicoline group
were significantly higher at 12 months. Whereas, in the
hypotensive therapy-only group, mean MD values continued
to significantly worsen over time, and RNFL and GCC values
significantly decreased. The conclusion of the study was that
citicoline appeared to be effective in slowing the progression of
POAG.

Rossetti L et al. (13) also conducted a study to prove whether
adjunctive therapy with citicoline eye drops could slow the
progression of glaucoma. Progressive worsening of MD and RNFL
thinning was significantly less in the citicoline group compared
to the placebo group.

Sahin AK et al. (14) evaluated the short-term effects of oral
citicoline therapy on RNFL and macular ganglion cell inner
plexiform layer (mgCIPL) in patients with POAG. They, similar
to us, reported significantly higher mean RNFL thickness values
at month 3 from baseline in the citicoline group. According to
the authors, oral treatment with citicoline prevented loss of the
mean RNFL in patients with POAG in the short term.

On the other hand, Prinz J and co-authors (15) published in
September 2023 a systematic review that contradicted the
conclusions of previous studies. After identifying 10 clinical trials
investigating the efficacy of citicoline on I0P, mean deviation
of the 24-2 visual field test (MD 24-2), RNFL, and pattern
electroretinogram (PERG) P50-N95 amplitude in glaucoma
patients in PubMed, Web of Science, Google Scholar, and
Embase, they reported that there were no significant differences
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Ha petiHaTa (RNFL) n BbTpeLuHIA nnekcudopmeH Coii Ha MakysHuTe
ranrmitin knetku (MrCIPL) npu naumenTn ¢ MODBIL. Te, cblyo Kato
HaC, OKNaABaT 3a 3HAUUTENHO NO-BUCOKM CTOHOCTM Ha CpejHaTa
febenuHa Ha RNFL Ha mecel; 3 oT W3xoAHaTa NMHUA B rpynata ¢
uuTukonuH. Copes aBTopuTe NEpOpanHOTO NeyeHue ¢ LUUTUKOAUH
npeaoTBpaTABa 3arybara Ha cpesHata RNFL npu naumextn ¢ 0BT
B KpaTKOCPOUEH NNaH.

Ot gpyra ctpaHa Prinz J u cbastopn (15) nybnukyBat npe3
centemBpu 2023 1. cUcTEMaTYeH nperfed, KOUTo NpoTUBOpeun Ha
3aKNIYeHNATa 0T JocerallHuTe NpoyyBaHua. Cneg naeHToULMpaHe
Ha 10 KNMHWYHM MpOYYBaHWA, W3CNeABalM edUKACHOCTTA Ha
uMTMKOMH BbpXY BOH, cpefHoOTO OTKMOHEHMe Ha 24-2 TecTa Ha
3putenHoto none (MD 24-2), RNFL n Mogien Ha enekTpopeTiHorpama
(PERG) P50-N95 amnnuTyaa npu nauueHTy ¢ rmaykoma B PubMed,
Web of Science, Google Scholar n Embase, Te cbobuiasar, ue HAma
3HAUMTENHN Pa3ANKIN MeX Y NALMEHTITE, NONYYABALLM LUTUKONNH,
W KOHTPONHATa rpyna M JMUNCBAT AOCTaTbYHO [0KA3aTencTsa
B MOAKPeNna Ha TOBa, Ye LMTMKOMMHBT 3abaBA mporpecuATa Ha
rnaykomarta.

Pe3ynTatuTe, HabMioaBaHy B HALLETO NPOyyYBaHe, Guxa Mory aa
(e IBMKAT Ha (aKTa, Ye MALMEHTUTe CTPUKTHO Ca Ce MPUIbPXKan
KbM aHTUIMayKOMHaTa 1 CbMbTCTBAlLATA Tepanus. MaumeHTure,
yuacTBallM B MPOYYBAHETO, (@ OUNM MHCTPYKTMPaHN NpU BCsKa
BU3UTA KONKO BAXKHO € CTPUKTHOTO CMa3BaHe Ha Tepanusta. EaHo
0T OTPaHNYEHNATa Ha TOBA NPOYYBAHE e CbCTOM B XETEPOreHHOCTTa
Ha CTQAWS Ha Maykoma NpW BKIKYEHUTE MauMeHTW, Tbil Kato
NPOYYBAHETO He e IMMUTUPAHO 10 ONpefeneH CTaauii Ha rMayKoma.
OT ;Apyra CTpaHa, Ta3u XxapaKTepucTiKa 0CurypABa no-peaniicTiyHo
npe/aCTaBAHe Ha NONyNawysTa oT NaLyuenTy. Jlpyro orpaHinyeHme Ha
U3CNe/IBAHETO € MaslKaTa aHa/u3upaHa U3BajKa.

3AKNHOYEHUE

B 3akntoueHue, BbNpekn ye Te3n pesyntatit TpsbBa ga Obgar
NOTBbP/AEHI OT JOMbJHUTENHY NPOYYBAHUA C NO-TbTbI NEPUOA Ha
NpociefisBaHe 1 U3BbPLIEHN BbPXY Mo-ronama nonynaums i 6u
6uno nonesHo a ce 406aBAT U ApyrY U3CIeABaHNA 3a GyHKLMATA
Ha 3pUTENHUA HEPB U 3PUTENIHUTE MBTULLA, AAHHUTE OT HALLETo
NPoyuBaHe MOKA3BaT, Ye XpaHWTeNHaTa 00aBKa LMTUKONMH MMa
NoNoXUTENeH eheKT BbpXy 3a0aBAHETO Ha nporpecuaTa Ha MOl Ha
Pa3MAYHM €Tanu oT GonecTTa.

between patients receiving citicoline and the control group, and
there was insufficient evidence to support that citicoline slowed
the progression of glaucoma.

The effect of nutritional supplementation observed in our study
could be due to the fact that the patients strictly followed the
antiglaucoma and concomitant therapy. Patients participating
in the study were instructed at each visit on the importance of
strict compliance to the therapy. One of the limitations of this
study lies in the heterogeneity of the stage of glaucoma in the
included patients, as the study was not limited to a specific
stage of glaucoma. On the other hand, this feature provides a
more realistic representation of the patient population. Another
limitation of the study is the small sample analyzed.

CONCLUSION

In conclusion, although these results need to be confirmed by further
studies with a longer follow-up period and performed on a larger
population, and it would be useful to add other tests on optic nerve
function and visual pathways, the data from our study show that the
dietary supplement citicoline has a positive effect on slowing the
progression of POAG at different stages of the disease.
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