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Summary

Normalization of intraocular pressure is an indispensable condition, but it does not guarantee stabilization of the glaucomatous
process. Neuroprotective therapy aimed at maintaining the active function of axons of ganglion cells is of great importance.

The aim of the study was to study the effectiveness of the neuroprotective effect of the Cortexin drug in congenital glaucoma.

Material and methods. Thirty-two (64 eyes) children with congenital glaucoma in the compensation stage were included
in the study. Of these, 18 children (36 eyes) were included in the main group that received the neuroprotectant Cortexin. The
remaining 14 children (28 eyes) were included in the control group and received standard treatment. Research methods:
Visometry, ophthalmoscopy, perimetry, tonometry, tonography, ocular ultrasound, gonioscopy.

Results. All patients underwent antiglaucomatous surgery and, in the absence of negative dynamics during the year, neuroprotective
treatment with Cortexin was performed every three months. 1o study visual acuity in young children, a computer program was
developed and used to determine visual acuity. The computer program «Scale for assessment of visual functions» was certified (No.
DGU 11841). Next, the parents of the child were explained how to score. After 1 month and afier 3 months of treatment, the parents
filled in the table and deducted points. After completion of neuroprotective treatment within one year, we collected data from the
questionnaire filled out by the parents and analyzed visual acuity. Data analysis in the main group showed an increase in visual acuity
in all stages of glaucoma except the final stage. In children in the control group, visual acuity before surgery was identical to that in
the main group. After one year of observation, the increase in visual acuity in the control group was much less than in the main group.

Conclusion. Thus, the dynamics of visual acuity improvement was significantly more pronounced in the main group, which
indicates the usefulness of including drugs with neuroprotective effect in the complex treatment of glaucomatous neuropathy.

Key words: Treatment; Congenital Glaucoma; Neuroprotective therapy.

Introduction

Pediatric glaucoma is rightly considered to be a difficult
disease to cure, mainly due to the peculiarities of the
pathology and the specificity of the course of the disease in
this group of patients. Primary congenital glaucoma is the
most common form of pediatric glaucoma, occurring with
an incidence of 1 case per 10,000 newborns, with every 10th
blind child permanently losing vision due to glaucoma [1-4].

Signs of the disease can be detected in 60 % of children
within the first 6 months of life and in 80 % within the first
year of life. When newborns are examined in maternity
hospitals, 90 % of them can be diagnosed because of early
signs of the disease. The urgency of the glaucoma problem
is illustrated by the following facts: only 50 % of glaucoma
patients living in developed countries are aware of their
disease; 50 % of glaucoma patients in developed countries
are untreated and 95 % in developing countries; 50 % of
people worldwide have never had their intraocular pressure
measured. Studies in recent years have clearly shown that
there is no single cause of primary congenital glaucoma,
but many «different glaucomas» [5-9]. Most authors
believe that this disease is multifactorial with a complex
etiopathogenesis that is not fully understood [10-12].

Surgical treatment is the main pathogenetically based
treatment aimed at lowering IOP. Therefore, after surgical
treatment, during rehabilitation, the main attention is paid
to IOP control and eye growth. The condition of the optic
nerve — glaucomatous neuropathy — remains unattended.
This in turn leads to loss of visual acuity. As a result, more
and more ophthalmic researchers have paid attention to the
investigation of biomolecular mechanisms behind neuronal
survival and the development of further neuroprotective
therapies as an adjunct to IOP lowering treatment [13-17].
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Neuroprotection is a therapeutic approach aimed at
preserving neural structure and function [18-22]. In glaucoma,
neuroprotection refers to non-IOP related interventions that
can prevent or delay RGC apoptosis independent of IOP.
Although it may be difficult to identify a single causative
factor for the development of glaucoma, a reasonable
approach to glaucomatous optic neuropathy remains to
target possible underlying mechanisms of glaucomatous
damage, including neurotrophic factor (NTF) deprivation,
reactive oxygen species (ROS) generation, oxidative
stress, glutamate excitotoxicity, ischemia, glial activation,
and genetic determinants. Therefore, understanding the
pathogenic factors in glaucoma may further pave the way
for the development of more practical neuroprotective
methods and subsequent clinical translation. In the field
of glaucoma, neuroprotection is defined as any treatment,
independent of IOP lowering, that prevents RGC death
[23-25]. Glutamate antagonists, Ginkgo biloba extract,
neurotrophic factors, antioxidants, calcium channel blockers,
brimonidine, anti-glaucoma medications, and nitric oxide
synthase inhibitors are among the compounds with possible
neuroprotective activity in preclinical studies. A few agents
(such as brimonidine or memantine) with neuroprotective
effects in experimental studies have progressed to clinical
trials; however, the results of clinical trials for these agents
have been inconclusive. Nevertheless, the lack of convincing
clinical evidence has not prevented the off-label use of some
of these agents in glaucoma practice. Stem cell transplantation
has been reported to halt experimental neurodegenerative
disease processes in the absence of cell replacement. It
has been hypothesized that transplantation of certain types
of stem cells activates multiple neuroprotective pathways
through the secretion of various factors. The advantage of
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this approach is a prolonged and targeted effect. Important
concerns in this field include secretion of unwanted harmful
mediators, graft survival issues, and tumorigenesis [26].
Neuroprotection in glaucoma, whether pharmacological or
by stem cell transplantation, is an interesting topic that awaits
broad and multidisciplinary collaborative studies to better
elucidate its role in clinical practice.

Thus, at the level of IOP control, ocular growth,
treatment of glaucomatous neuropathy remains a rather
urgent aspect of pediatric ophthalmology. In this regard, the
study of the efficacy of neuroprotective drugs in children
is of particular importance.

Aim of the research was to study the efficacy of neu-
roprotective effect of the drug «Cortexiny in congenital
glaucoma.

Material and Methods. 32 (64 eyes) children with
congenital glaucoma in the compensation stage were ob-
served. Of these, 18 children (36 eyes) were included in the
main group treated with the neuroprotective drug Cortexin.
14 children (28 eyes) were included in the control group
and received standard treatment.

All patients underwent standard ophthalmologic
examination including visometry, perimetry,
ophthalmoscopy, tonometry, tonography, gonioscopy,
ocular ultrasound (A, B-scan). In all patients IOP was
lowered to a tolerable level and 18 (36 eyes) patients
received 10mg of Cortexin in a volume of 1ml injected
into the periocular space. The groups were matched for
age, stage of disease and degree of IOP decompensation.

Results and discussion. All patients underwent
antiglaucomatous surgery and were discharged home
after IOP normalization under the supervision of a local
ophthalmologist. Repeat examination was performed after
one month. Tonometry and slit-lamp biomicroscopy were
performed. Neuroprotective treatment was recommended in
children with normal IOP and age-related eye growth. IOP
and eye size were examined every month. In the absence of
negative dynamics during the year, neuroprotective treat-
ment with Cortexin was performed every three months. Due
to the lack of objective methods for testing visual acuity in
young children, a computer program for determining visual
acuity was developed and used. The computer program
«Scale for Assessment of Visual Functions» was certified
(No. DGU 11841). The software product allows to deter-
mine visual acuity in children under three years of age with
congenital glaucoma. As a basis for the calculations, the
indicators of the scale of the questionnaire for evaluation
of visual functions in children up to three years of age were
used, taking into account the significance of these data.

After surgery, the questionnaire was completed by
an ophthalmologist during the first 5 days. Parents were
then instructed on how to complete the questionnaire.
After | month and after 3 months of treatment, the parent
completed the chart and derived the scores. At repeated
visits at the same time, the parents and the ophthalmologist
reviewed the scores and determined visual acuity.

The scale for evaluation of visual functions in infants
consists of seven evaluation signs: recognizes his mother,

imitates some adult movements, looks at toys in proximity,
recognizes a favorite toy in proximity, follows objects,
recognizes parents in a photo, the angle of strabismus
and the caliber of nystagmus decrease. In the absence of
a sign the score is not determined, in the appearance of
amoderate degree 1 point, in the pronounced manifestation
of the sign 2 points. The maximum score was 14 points.

When analyzing the stage of glaucoma in the main
group it was found: initial stage —in 4 eyes (11,2 %),
developed—in 8 eyes (22,7 %), very advanced —in 18 eyes
(50,1 %) and final stage —in 6 eyes (16,7 %).

Analyzing the stage of glaucoma in the control group it
was found: early stage —in 4 eyes (14,3 %), advanced —in
5 eyes (17,9 %), very advanced —in 15 eyes (53,6 %) and
final stage — 14,2 %, 4 eyes.

Analysis of visual acuity before surgical treatment
showed that in children in the main group with the initial
stage in 6 eyes —57 % (8 points), in two patients visual
acuity was 42 % (6 points).

In the advanced stage in five patients visual acuity was
42.8 % (6 points), in eight patients — 28 % (4 points).

Twenty-six children had a visual acuity of 36 % (5
points) in the advanced stage. In nine children it was 21 %
(3 points). In the final stage all children had visual acuity
below 14 % (2 points).

After antiglaucomatous surgery and neuroprotective
treatment for one year, we collected questionnaire data
completed by parents and analyzed visual acuity. The
analysis of the visual acuity data of the children in the
main group showed a sharp increase in visual acuity in 4
eyes in the initial stage, the values increased compared to
before surgery and neuroprotective treatment and averaged
85 % (12 points). In the advanced stage, the average visual
acuity was 76 % (11 points). In the most advanced stage,
the average was 34 % (5 points). In the end stage, visual
acuity did not change (14 % —2 points).

In children in the control group, visual acuity before
surgical treatment was identical to that in the main group.
After one year of follow-up, the average visual acuity in
the early glaucoma control group was 71 % (10 points).

In the advanced stage, visual acuity averaged 57 % (8
points). In the most advanced stage, visual acuity averaged
28 % (4 points). In the end stage, visual acuity did not
change (14 % —2 points).

Conclusion. Thus, the dynamics of visual acuity im-
provement was significantly more pronounced in patients
of the main group, which indicates the expediency of in-
cluding drugs with neuroprotective effect in the complex
treatment of glaucomatous neuropathy.

The results of the questionnaire on visual acuity in
small children objectively prove the improvement of visual
functions with the use of Cortexin. The use of Cortexin in
children with primary congenital glaucoma did not cause
any complications or side effects.
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OCOBJHUBOCTI HEMPOIMIPOTEKTOPHOI'O JIKYBAHHSA AITEW
3 IEPBUHHOIO BPOAXKEHOIO INTAYKOMOIO

3. P. Hazipoesa, /1. M. Typakynosa

TamkeHTchKMI NeAiaTPUYHMIT MeAUYHMIA IHCTUTYT
(TamkenT, Pecny6iika Y30exkucran)

Pesrome.

Hopwmauizarist BHy TpillIHBOOYHOTO THCKY € 000B’SI3KOBOIO YMOBOIO, aJie HE TapaHTye cTabiTi3amnito INaykoMHOTO Iporecy. Baxnuse
3HAYCHHs HA/Ia€ThCsl HEHPOIIPOTEKTOPHIH Tepartii, cipsMoBaHOi Ha 30epeKeHHS aKTHBHOI (DYHKIIIi AKCOHIB TaHJIIOHAPHNUX HEPBOBHX
KIITHH.

MeTo10 T0CTZKeHHSI CTAJIO BUBUCHHS €()EKTHBHOCTI IIperapary HeHponpoTeKTopHOi 1iT « KopTeKCcHH» IpH BPOJDKEHIH TI1ayKoMi.

Marepiana i meToan gocaizxenns. I1iy cocrepexeHHsM 3Haxoxmcs 32 (64 oueil) ANTHHM 3 BPOIPKEHOIO TIIAYKOMOIO B CTail
xomrrercanii. 3 Hux 18 xiteit (36 odeil) yBIHIIUIN 1O OCHOBHOI IPYIIH, SIKUM 3aCTOCOBYBaBCs Heliponporekrop Koprexcun. Iami 14 (28
odeit) iTelt yBIMIUIH 10 TPy KOHTPOIIO, SIKUM IIPOBOMIIOCS CTaHAAPTHE JTiKyBaHHS. METOAN JOCIIKEHHS: BI30METpisl, OPTaIbMO-
CKOIIisI, IePUMETPist, TOHOMETpisi, ToHOrpadis, Y3]1 ouHoro s0IyKa, FOHIOCKOMIS.

PesyabsTaru. Beim narienram Oyia mpoBezieHa aHTUITIAyKOMATO3HA ONEpallis i 3a BiICYTHOCTI HEraTHBHOI AMHAMIKH IIPOTATOM POKY
KOXKHI TPH MICAIIl IPOBOAMIOCE HEHPOIPOTEKTOPHE JIIKYBaHHS 13 3aCTOCYyBaHHSIM npernapary Koprexcus. [l1st 1OCIiUKEHHS TOCTPOTH
30py y AiTel MOJO/IIOro BiKy 0yJI0 po3po0IICHO Ta BUKOPUCTAHO KOMIT IOTEPHY IPOTrpaMy Ul BU3HAUCHHS TOCTPOTH 30py. OTpUMaHO
cBigueHH KoMn 1oTepHoi nporpamu «lllkana ouninku 3opoBux ¢ynkuiii» (Ne DGU 11841). Jlani 6aTbkaM ANTHHH MOSCHIOBAIH, SIK
craBuTH Oayy. barbku micst 1 Micsins Ta micist 3-X MicsIiB Kypey JIIKyBaHHS 3aIIOBHIOBAJIH TAOIHITIO Ta BUBOMIIH OaJIu.

[Ticist 3aBepIIeHHST HEHPOIIPOTEKTOPHOTO JIKYBAHHS IIPOTATOM OJJHOTO POKY HaMU OyIlo 3i0paHO JaHi ONUTYBAIbHHKA, 3aTIOBHEHI
3 60Ky 6aTbKiB, Ta IPOBEJICHO aHAJII3 TOCTPOTH 30py. AHANI3 JTaHUX B OCHOBHIH I'pyIli OKa3aB MiJABUIICHHS TOCTPOTH 30py HA BCIX
CTaisAX IIayKOMH, OKPIM TepMiHANBHOI. Y AiTe# KOHTPOILHOI IPYyIH rOCTPOTA 30pY J0 XipypridHOro BTpydaHHS Oyna ieHTHYHa
ocHOBHUH rpymi. [Ticyst oqHOTO POKY CIIOCTepeKEHHS B KOHTPOJIBHIH IPpyIIi 3pOCTaHHs TOCTPOTH 30py BiJ3HadaIocss Habararto MeHIIe,
HDK B OCHOBHIH TpyTIi.

BucnoBok. TaknM YHHOM, TMHAMIKA I JBUIIEHHS TOCTPOTH 30pY y TAIi€HTIB OCHOBHOI TPy Oyiia JOCTEMEHHO OLIBII BUpaKeHa,
110 CBITYMTH PO MiI€0OPa3HICTh BKIIOYEHHS B KOMIIIEKCHE JIIKYBaHHS TNIAyKOMHOI Heifponatii npenapariB HeHpOIpOTEeKTOPHOT Aii.

Kurouogi ciioBa: JIKYBaHHS; BPO/KEeHa IIIayKOMa; HeHPOIPOTEKTOpHA Teparris.
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