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No increased risk of sustained intraocular pressure
elevation following multiple anti-VEGF injections

'M. G. Todorova, "?l. Lamprakis , *M. Grueb, 2T. Schlote
"University of Basel, Switzerland, 2Ambimed Basel AG, Basel, Switzerland, *Villa im Lindengarte,
Breisach, Germany

Abstract

Background: To evaluate the long-term effect of multiple intravitreal anti-vascular endothelial growth factor (VEGF)
injections on intraocular pressure (IOP) in eyes with neovascular age-related macular degeneration (AMD), diabetic
macular edema (DME) and retinal vein occlusion (RVO).

Methods: IOP was recorded on 50 eyes of 50 patients, which underwent multiple (>10) intravitreal anti-VEGF
injections due to AMD, DME or RVO. The IOP (mmHg) was measured after every injection on the first postoperative
day and the IOP magnitude difference (after first injection - after every following injection (input-output IOP) was
calculated. IOP values >21 mmHg were regarded as abnormal. The effect of the number of injections on IOP was
analyzed. In addition, subgroup analyses were performed in order to evaluate the possible effect of the underlined
pathology (AMD, DME, RVO), preexisting glaucoma, pseudophakia, as well as the VEGF inhibitors used.

Results: A total of 669 IOP measurements were analyzed, where 76% of eyes had AMD, 16% RVO and 8% DME.
In 43 of the eyes (86%), no long-term IOP elevation was recorded. In 7 eyes (42%), transient IOP >21 mmHg was
measured in 2.8% (n=19) of all IOP measurements, where 8 out of 19 were seen in one eye (one patient). In general,
there was no increasing risk of IOP elevation with time, no case of sustained IOP elevation and no necessity for
additional long-term glaucoma treatment. Eyes with pre-existing glaucoma had significantly higher risk for transient
IOP elevation (p=0.044). The IOP magnitude difference within groups showed a mean IOP increase of 0.30 mmHg
in the AMD group, whereas a mean IOP decrease of 1.87 mmHg in the RVO group (p=0.034), and no magnitude
difference in the DME group.

Conclusions: Results of our study confirm no increased risk of sustained IOP elevation following multiple anti-VEGF
injections. Nevertheless, even if the majority of eyes never developed IOP elevation following anti-VEGF treatment,
care should be taken in eyes with pre-existing glaucoma, which seem to be predisposed for IOP elevation.

Key words: Age-related macular degeneration, diabetic macular edema, glaucoma, intraocular pressure, retinal vein

occlusion, VEGF inhibitors.

Background

The advent of pharmacotherapy with intravitreal anti-
vascular endothelial growth factor (VEGF inhibitors) has greatly
improved the results of the treatment of neovascular age-related
macular degeneration (AMD), retinal vein occlusion (RVO) and
diabetic macular edema (DME) [1-3].

In general, intravitreal anti-VEGF treatment is a safe and low
risk procedure. Nevertheless, complications as uveitis, retinal
vascular events, vitreous hemorrhage, retinal detachment, or
endophthalmitis, even if rare, have been reported to occur in
anti-VEGF treated patients [4].

Elevations in intraocular pressure (IOP) following the
introduction of additional fluid into the vitreous cavity by the 0.05
ml anti-VEGF injection are common, but though to be transient
[5]. On the other hand, multiple injections may increase the risk
of complications and may represent a risk factor itself.

Review of the literature to date reveals contradictory
results regarding the risk of IOP elevation following anti-
VEGF injections [6, 7, 8]. Some publications have reported
on increased risk of sustained IOP elevation (increased I0OP
at two or more consecutive visits) in normotensive patients
after multiple anti-VEGF injections [6, 7]. Sustained I0P

4

elevation has been observed after injection of Bevacizumab or
Ranibizumab in eyes with neovascular AMD, where the majority
of these eyes required glaucoma therapy. Here, a prevalence
of up to 11% of all treated eyes has been reported [6]. In
contrast hetero, other studies found no association between
the history of multiple intravitreal anti-VEGF injections and the
IOP elevation [8]. Furthermore, some of the studies included
many eyes, which cannot be regarded as multiple injections.
Thus, there is confusion on whether an increased risk of IOP
elevation after multiple anti-VEGF injections does really occur,
but also, whether any additional risk factors exist, and whether
the underlying pathology (AMD, DME or RVO) may increase the
risk of IOP elevation.

Based on our contrary personal experiences, we are
interested if the suspected sustained I0P elevation following
multiple anti-VEGF injections does exist. Thus, the primary
goal of the present study is to evaluate the long-term effect of
multiple (at least 10) intravitreal anti-vascular endothelial growth
factor (VEGF) injections on IOP. The secondary goal of the
study was to evaluate the effect of any possible factors on IOP
elevation, as the underlying pathology (neovascular AMD, DME,
or RVO), the pre-existing glaucoma, as well as the anti-VEGF
medication used.

2018, TOM 8, bpoii 1



Methods

This cohort study followed the principles of the Declaration
of Helsinki. All participants signed an informed consent. Data
from patients with neovascular AMD, DME or RVO who
underwent multiple injections (more than 10) of anti-VEGF
agents (Ranibizumab 0.5 mg/0.05 ml, Bevacizumab 1.25
mg/0.05 ml, Aflibercept 2 mg/0.05 ml) were retrospectively
analyzed. All patients received intravitreal injections in both
eyes, but only the eye with the higher number of injections was
chosen for statistical analyses. Patients data were collected
from several practices in Germany and Switzerland (T. Schlote,
Basel, Switzerland; M. Griib, Breisach, Germany; M. Tuppek,
Basel, Switzerland; Heuberger Klinik Olten, Switzerland).
All injections took place in the sterile environment of an
operating room and were performed, after application of topical
anesthesia (Oxytetracaine, eye drops), using an infero-temporal
approach, 3.5 - 4 mm away from limbus. In general, no IOP
lowering agents were given following the procedure, while any
pre-existing glaucoma medication was continued.

For the purpose of this study we defined “sustained
elevation” as the elevation of the IOP above 21 mmHg in three
or more consecutive visits, or every increased elevation of >25
mmHg in two consecutive visits. The latter however, indicated
medical intervention in order to bring the IOP within the normal
level. Any other IOP elevation was referred IOP as “transient”.

Due to the poor compliance of some patients, that neither
come to the consultations, nor accepted anti-VEGF treatment in
a one- or two-months basis, the exact intervals were not taken
into consideration. Patients, who paused their therapy for more
than 12 weeks were excluded from the study, as well.

For each patient we created demographic data, including
the total number of injections, medication used, glaucoma - and
phakic status, as well as the IOP measurements prior - and
following the treatment. Patients with preexisting glaucoma were
on |OP-lowering drops but none of them had trabeculectomy or
tube shunt glaucoma filtration surgery.

All patients received after each injection topical antibiotic
treatment (Tobramycin, Alcon, Switzerland, SA) for 5 days (tid).

On the first day after the anti-VEGF injection IOP
measurement was performed using applanation tonometry
(Goldmann) in all practices, except for one where the Reichert
AT550 non-contact tonometer (Buffalo, NY, USA) was used.
Studies have shown statistically comparable results from AT550
NCT tonometry against those with the contact applanation

tonometry [9]. Following that and as the IOP in every case was
consistently measured with the same tonometry device, we
included in the study all eyes. An IOP >21 mmHg was categorized
as elevated. A detailed ophthalmological examination, including
a slit lamp - and a posterior segment biomicroscopy, was
performed, where any possible complications were recorded,
as well.

Statistical analysis was performed using the SPSS
statistical package version 20 (SPSS, Chicago, IL). The Wilk-
Shapiro and the Kolmogorov-Smirnov tests, as well as normal
Q-Q Plots were used to determine whether the data were
normally distributed. Additionally, we categorized the data
based on the underlying pathology into groups (AMD-, DME-
and RVO-groups) in order to examine any possible differences
(ANOVA-test). Further subgroup analysis (glaucoma versus
non-glaucoma/Bevacicumab versus Ranibizumab and versus
Aflibercept/phakic versus pseudophakic) was performed with
the Chi-square test. Boxplots are used to present the input and
output IOP values graphically. We defined the input IOP value
as the one measured after the first injection and the output IOP
values as those following each injection after the second one.

Results

A total of 50 eyes (26 right & 24 left eyes) of 50 Caucasian
patients (age-range 51 - 92 years), which received at least
10 intravitreal anti-VEGF injections between September 2013
and July 2014, were recruited. Altogether, 669 post-injection
measurements of intraocular pressure (IOP) were analyzed.
Demographic data of the patient are presented in Table 1.

From a total of 669 anti-VEGF injections, only 19 IOP
measurements were higher than 21 mmHg at the first
postoperative day [range: 22 - 29 mmHg, mean 23.9 mmHg].
All 19 abnormal measurements (2.8%) were observed in 7 eyes
of 7 patients (14%), whereas the majority of eyes showed no
IOP elevation at all postoperative measurements. Eight out of
19 elevated measurements (42%) were observed in one eye
without glaucoma (range 22 - 29 mmHg), where six of them were
moderate (23 - 25 mmHg) and two were measured at 29 mmHg.
However, a normal IOP was measured thereafter, showing thus
a transient nature of the IOP elevation. Another eye showed
five abnormal measurements (range 22 - 25 mmHg). The
patient was additionally affected by glaucoma and treated with
topical Prostaglandin analogue (Latanoprost, Pfizer, AG). No
additional treatment was required in that case. The remaining

Table. 1. Baseline demographic data of 50 patients divided into 3 main groups based on the underlying pathology (neovascular
age-related macular degeneration: AMD, retinal vein occlusion: RVO, diabetic macular edema: DME).

Demographic data Total AMD RVO DME
Eyes (Nr) 50 8 4
Mean Age

(5D, years) 76.84+10.2 79.23+8.25 69.62+12.0 68.5+11.6

Sex (male: female) 26:24 20:18 4:4 2:2

Preexisting Glaucoma
(Nr) 9 2 0
Mean input IOP
(+SD, mmHg) 14.62+2.2 14.42+2 1 15.2542.1 15.2542.2
Pseudophakic eyes
(Nr) 27 2 3

2018, Vol. 8, Issue 1
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six abnormal measurements (range 22 - 26 mmHg) were found
in the other five patients (two of them were glaucoma patients,
while three of them were non-glaucoma patients). None of
the above patients received therapy to lower the IOP after an
abnormal measurement. In each of the mentioned cases, the
IOP returned to normal levels within the next two consultations.
In most cases, the IOP was only slightly elevated (22 - 24
mmHg) and therefore, no additional IOP lowering therapy was
initiated. IOP elevations were irregularly distributed over time
without a clear trend of IOP elevations with time (Fig. 1).
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Fig. 1. Line diagrams represent the individual patient's
IOP examination (20 measurements). Here, no statistically
significant dependency of the mean IOP elevation over
time was found. Thus, we could not confirm a significant
dependency of the mean IOP elevation on the number of
injections.

In subgroup analysis, any possible correlation of IOP
elevation with the underlying diagnosis of AMD, DME or
RVO, was evaluated. In patients with AMD, 17 out of 505 IOP
measurements were above normal (3.3%). In patients with DME,
only one out of 45 measurements (2.2%) was associated with
an increased IOP. In the last group of patients with RVO, one
incident of increased IOP out of 100 measurements (1%) was
recorded. The IOP magnitude difference within groups showed
a mean IOP increase of 0.30 mmHg in the AMD group, a mean
IOP decrease of 1.87 mmHg in the RVO group (p=0.034) and
no IOP magnitude difference in the DME group. The boxplots of
the IOP input and output data (mmHg) in each group are plotted
in Fig. 2.

Taking the underlying diagnosis into account, we found
a statistically significant difference in the IOP magnitude
difference (input - output values) between the AMD and RVO
groups (p=0.034): with the AMD group showing a mean IOP
magnitude increase of 0.30 mmHg (95% ClI: -0.62- 1.21 mmHg),
while the RVO group showing a mean IOP magnitude decrease
of 1.88 mmHg (95% Cl: -3.65- -0.097 mmHg).

We evaluate further the long-term effect of multiple
intravitreal anti-VEGF injections on IOP. In general, the mean
IOP of all patients, was at the input 14.83 mmHg (Fig. 3, top),
after the 5™ anti-VEGF injection: 14.74 mmHg (Fig. 3, middle),
after the 10™ anti-VEGF injection: 14.80 mmHg (Figure 3,
bottom) and after the 15™ anti-VEGF injection: 14.20 mmHg.

6
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Fig. 2. Boxplots show IOP measurements at input (after the
first anti-VEGF injection; left), against the next 9 anti-VEGF
injections (right, 10" measurement). No clear dependency of

the IOP elevation over time was found. The data are presented
in groups: AMD group (top), DME group (middle), RVO group
(bottom). The box length is the interquartile range, the line in
bold depicts the median. All values are normally distributed.
The respective p-values between AMD and DMO; AMD and

RVO, as well as between DMO and RVO groups are as
follows: 0.822, 0.034, 0.226.
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Table. 2. General characteristics of patients with pre-existing glaucoma.

Number of subjects with 9
pre-existing glaucoma
Number of eyes (RE: LE) 5.4
Gender (male: female) 1:8
Number of subjects with AMD and pre-existing glaucoma 6
Number of subjects with DMO and pre-existing glaucoma 1
Number of subjects with RVO and pre-existing glaucoma 2
Latanoprost 3
Dorzolamide & Timolol 2
_ Timolol & Travopost 1
Glaucoma medication -
Timolol 1
Brinzolamide, Brimonidine 1
Brinzolamide, Latanoprost & Timolol 1
Glaucoma surgery None
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Fig. 3. Scatter-plots represent the input IOP (top-left) against the 5" (top-right) and the 10™ (bottom) IOP individual

measurements. Here, the IOP values showed again normal distribution, with no clear dependency of the IOP elevation on the
number of anti-VEGF injections. Horizontal dotted lines in red are drawn at the mean IOP.
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Subgroup analysis of patients with or without pre-existing
glaucoma revealed seven incidents of elevated IOP from 120
IOP measurements in patients with pre-existing glaucoma
(5.8%) in contrast to 12 incidents of IOP elevation out of 530 IOP
measurements in non-glaucoma patients (2.2%). This difference
was statistically significant (Chi-square test, p=0.044).

No difference in the occurrence of IOP elevation was seenin
pseudophakic patients versus normal lens patients (p = 0.352,
Chi-square test). Pseudophakic eyes showed eight cases of IOP
increase out of 344 measurements (2.3%). Normal phakic eyes
showed 11 IOP elevations out of 306 measurements (3.5%).

Finally, a comparison of the VEGF inhibitors used was
performed. IOP elevation occurred in four out of 192 injections
with Ranibizumab (2%), in 15 out of 488 injections with
Bevacizumab (3%) and in none out of eight injections with
Aflibercept. Statistical analysis revealed also no statistically
significant differences between the three medication groups
(p>0.05; ANOVA, Scheffe test).

Discusion

The treatment of retinal diseases with anti-VEGF intravitreal
injection has become increasingly popular and is nowadays
one of the most performed surgical procedures in the medicine.
As the number of injections per treated eye will increase in the
future, the risk profile of the anti-VEGF treatment in each case
should to be evaluated carefully.

Increased prevalence of IOP increase after application of
steroids, known as steroid-induced glaucoma, is well described.
Recently attention is also paid in regard to application of
Dexamethasone intravitreal injections (0.7 mg; Ozurdex,
Allergan, AG). A multicenter study on repeated application
of Ozurdex in eyes with RVO-associated macular edema
showed, for instance, a 20% incidence of IOP elevation above
25 mmHg [10]. In the underlying pathologic chain events,
steroid-related affection of the trabecular meshwork, as well
as disturbed underlying extracellular matrix metabolism, have
been discussed [11].

Transient early elevation of IOP shortly after rapid fluid
injection (anti-VEGF injection) into the vitreous cavity is well
described in previous studies. For instance, a mean IOP
elevation of 35 - 40 mmHg has been estimated immediately
after a 0.05 ml injection of anti-VEGF [5, 12]. However, in
almost all patients, IOP has returned within 30 minutes to a safe
range (<25 mmHg), without the need for additional IOP lowering
therapy [5, 12].

The phenomenon of sustained IOP elevation (increased
risk after multiple anti-VEGF injections) gained lately also
attention. Despite the inaccuracy in the incidence of sustained
IOP elevation reported (between 7% and 11%), it is to note that
inconsistent definitions have been used so far, for instance:
IOP increase from baseline of 7%: I0P>25 mmHg on two or
more consecutive visits or above baseline of 210 mmHg; I0OP
increase from baseline of 11%: IOP =22 mmHg and a change
of 26 mmHg from baseline) [6, 13]. Therefore, any possible risk
factors for sustained |OP elevation have been looked for, among
which: the number of intravitreal injections, the interval between
injections <8 weeks, the pre-existing history of glaucoma and
RVO [2, 7, 8, 13]. Whereas some authors found an increased
risk of IOP elevation after multiple injections [7, 13], others did
not [8].

Because of these confusing data, and based on our
contrary experience, we initiated the present study in eyes
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received multiple anti-VEGF injections. The main finding in
our study is, that: no increased prevalence of sustained IOP
elevation following multiple anti-VEGF intravitreal injections,
was found and thus, no increased risk for IOP elevation over
time. In our study, which included 669 anti-VEGF injections (with
=10 injections per eye) we found moderate IOP elevation on the
first postoperative day in only 2.8% of all procedures. Even if
the IOP magnitude showed some significant difference between
the AMD and RVO groups, the mean IOP remained stable over
time.

One other interesting result in our study is that eyes with
pre-existing glaucoma were slightly more affected than non-
glaucoma eyes, a result which stays in accordance with
previously reported data [8]. As pointed by Morshedi et al. the
nitric oxide (NO) shall play a potential role in the pathophysiology
of sustained IOP elevation, particularly in those patients with
preexisting glaucoma [14]. According to this theory, VEGF
inhibitors down-regulate the expression of endothelial nitric
oxide synthase, which may lead to deficiency of intraocular nitric
oxide and thus, to altered outflow facility, with the latter in turn to
sustained rise in |OP.

Again, we saw no increased prevalence of sustained IOP
elevation over time. There was no need for long-term glaucoma
treatment. Also, the risk of IOL elevation did not increase with
time. In addition, only a small number of eyes were responsible
for the most of the IOP elevations, in the present study.

So far, no single pathophysiological correlate has been
found to the above-mentioned mechanism, so that to explain
the possible phenomenon of sustained IOP elevation after
intravitreal anti-VEGF injections in normotensive eyes [14]. It is
still unclear whether differences in the injection technique may
predispose to sustained IOP elevation, as for instance: a very
rapid injection, which may damage the trabecular meshwork;
any possible direct mechanical damage of the trabecular
meshwork; inflammatory effect or pre-existing (subclinical)
damage of the trabecular meshwork, consequently of the entire
aqueous humor outflow pathway.

Kim et al. (2008) [5] showed an association between retinal
vein occlusion and |OP elevation, explaining the finding as a
result of much higher prevalence of glaucoma in patients with
retinal vein occlusion, when compared to the general population.
Good et al. [15] reported on increased rate of IOP elevation in
eyes treated with Bevacicumab, whereas Abedi et al. [16] on
contrary: in eyes treated with Ranimizumab. Our statistics
showed no correlation between the medication used and the IOP
elevation. With some curiosity, the role of geographical variation
has been discussed by experts on the topic, as an additional
risk factor for IOP increase following anti-VEGF. Despite
the prevalence of 51.6% IOP increase following anti-VEGF
reported by American colleagues, it was fund only in 27.8%
by international colleagues [23]. The result, for Bevacizumab
and Ranibizumab, for instance, is no more surprising as the
quality of repackaged into prefilled plastic syringes has been
found variable among different compounding pharmacies.
Here, resent studies highlighted, that the quality and stability
of silicome oil microdroplets particle density shall increase with
long-term storage. Thus, a need for further research on the use
of unlicensed, repackaged anti-VEGFs intended for intravitreal
injection is mandatory [23, 24].

Recently, anterior chamber paracenthesis following
intravitreal anti-VEGF injections has been recommended in
order to prevent a sustained |OP elevation, but also to maintain
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physiologic ocular perfusion [17]. Because the overwhelming
majority of our eyes were not affected by strong and continued
IOP elevation, paracenthesis, in our opinion, is not a necessary
standard-procedure following a regular anti-VEGF injection.

One limitation of the present study is the smaller number of
patients with more than 20 injections: the data, which have not
been evaluated separately. Nevertheless, in our experience, the
risk of IOP elevation after multiple anti-VEGF injections is very
low under established circumstances of application.

In conclusion, moderate und transient IOP elevation may
occur on day one after intravitreal anti-VEGF injection. Even if
only a small group of eyes, in our study, showed a predisposition
to moderate IOP elevation, multiple anti-VEGF injections
were not associated with increased risk for IOP elevation.
Nevertheless, further prospective studies are needed, in order
to evaluate any interactions between the IOP elevation and the
anti-VEGF medication used, as well as to identify the possible
risk factors.

Conclusions

Whereas the majority of eyes never developed |OP elevation,
eyes with pre-existing glaucoma seem to be predisposed for
|OP elevation following multiple anti-VEGF injections. Our study
did not find an increased risk of sustained IOP elevation in eyes
with multiple anti-VEGF injections.
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Pe3rome

Heab: Omnpenenuts BIMSAHUE OTACNBHBIX IOKa3aresied odTaibMOTOHyca Ha NMpPOTpecCHpoBaHHE 3a00JIEBaHUS Y
OONBHBIX C IEPBUYHOI OTKPHITOYTONEHON TITayKOMOM.

Marepuan M MeToAbl: B HTOTOBBIH NPOTOKON KOMOMHHUPOBAHHOIO AHAJIWTHUYECKOTO HAyYHO-KIMHHYECKOTO
MHOTOIIEHTPOBOTO KOTOPTHOTO MCCIIEIOBAHMSI, TPOBEICHHOTO B MIEPUOJ] ¢ stHBaps 1o anpenb 2017 roxa Ha 30 HayyHO-
KauHUYeckux Oazax 6 (mectw) crpan (bemapyce, Kaszaxcran, Keipreiscran, Monnosa, Poccust, Y30ekucran), Obutn
BKJIFOUEHB! JaHHbIe 136 uyenoek (237 mia3; myxuus - 52 (38,2%), sxenmuH - 84 (61,8%)). Ha nmepBom stamne Obun
MPOBEAEH PETPOCHEKTUBHBIN aHAIN3 JTAaHHBIX aHaMHe3a 3a00JIeBaHMs M PEKMMOB IIPOBOAMMOIO JedyeHus. Bo Bcex
CIIydasx TUarHo3 OBLT YCTAHOBIICH B COOTBETCTBHH C CHCTEMOW IudQepeHInanbHON THarHOCTHKN 3a00IeBaHUN 1
MOATBEP)KJCH CHELMAIbHBIMA METOJaMHU HccienoBaHus. Ha MOMEHT BKIFOYECHHUS B MCCIEIOBAHUE MPOU3BOAMNIACH
JIOTIOJIHUTENbHAST IOKyMEHTajbHas BepuduKauus craguy 3a00JeBaHKs, COINIACHO JEHCTBYIOIEH KiaccupuKanuu
IIayKOMBI C JIOTIOJHUTEILHBIM H3MEpeHHeM ToHoMeTpuueckoro yposHst BIJ] (mo MakiakoBy, rpy3om 10 rp.),
ucciea0BaHneM MOP(OMETPHUECKIX U (PYHKIIMOHAIBHBIX TIOKa3aTeleH.

Pesyabrarpl: AnamuHe3 3a0oneBaHHMs Ha MOMEHT (DHHAJIBHOTO OOCIEIOBaHMS JUIsl TAIMEHTOB C Pa3HBIMHU
CTaNsAMH TIayKOMBI OBLT COITOCTaBHM TI0 BpEMEHH M cocTaBmi B cpenaeM 4,3 (3,7; 5,8) roma. 3a cpemuuii mepnos
HaONMIONCHNS HaYallbHAsI CTAAWSA OCTajach TakoBOH B 73,37% cmyuaes, B 19,02% - mepemia B pa3BuTtyio, B 4,35%
- B JlaJieKo 3amenmyto, B 3,26% - B TEpMUHAJIBHYIO CTAJMIO; PAa3BUTAas CTaaus INayKOMBI COXpaHMiIack B 59,52%
cily4aeB, Tepenuia B jJaieko 3amenuryo - B 33,33%, B TepMuHaibHyIO - B 7,15% ciyuaeB; nanexo 3aiiearias
cTaaus coxpaHunack B 54,55%, nepenuia B TepMUHAIbHYIO - B 45,45% ciyuaeB 3a nepuop B 5 neT. Yposens BI'J] Ha
MOMEHT (pMHAJILHOTO 00CIIeIOBAaHMS y MAIMEHTOB ¢ pa3HbIMK cTagusaMu [IOYT nocroBepro He oTianvancs (p=0,557,
H=2,073), u cocrapmnsin B cpenrem 19 (17;21) MM pr.cT. B pesynsrare, auins y marueHToB ¢ HadaabHOH cTamueit [IOYT
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3HAYCHHUC «CPEIHEB3BEHICHHOTO» YpoBHs BIJ] coorBeTcTBYeT pekomenayemomy PI'O ypoBHIO odTansMOTOHYCa st
JTAaHHOM CTaJ UM IIayKOMBI, B TO BpeMs KaK y NMAIMeHTOB C Pa3BUTOM, JAaJeKo 3alleAleil 1 TepMUHAIBHON cTaqusIMu
[TOVT, sToT nokasarenb JOCTOBEPHO Bbllle. « ONTUMaNbHBIN» ypoBeHb BIJl Ha mpakTHKe JOCTOBEPHO HE OTAMYAIICS
(p=0,597, H=1,882) y mamieHToB ¢ pa3HBIMHU CTaJUSIMH [TTayKOMBI M COCTaBIUT B cpeqaeM 19,5 (18; 21) mm.pT.cT,
a YpOBEHb «HHTOJIEPAaHTHOTO» ypoBHS BIJ] OoT crammm X cTaany WMeN OTYETIMBYIO TeHAEHIHI0 pocta (p<0,001;
H=32,175). Jlns nmanuentoB ¢ HadanbHOUW cramueil [IOYI cTapToBBIid peskuM, B 1el0M, ObUT 3P GEKTUBEH, IO
«JIEKOMIICHCUPOBAHHBIX» I71a3 cocTaBwia Juiib 2,17%. Y manueHToB ¢ pa3BUTON CTaauel JEeKOMIEHCHUPOBAHHBIN
«cpenHeB3BelIeHHbIY ypoBeHb BI'Jl BorsaBieH y 38,1% nanuenTtos, B ganexo 3amenuei craguu - y 81,82%. Ananus
JVMHAMHKH EpUMETPUYECKIX U3MEHEHNUH 3a reproyt HaOIoieHns ToKa3all, 4To MD 1Mern MoIoKUTeNbHYI0 JHHAMUKY
B 29,5% ciryuaeB. A B 70,5% cnyqasx auHamuka MD Obuta oTpHLATENBEHOM.

3akiniouenue: B nmanHON paboTe OBUTM MCIOJIB30BAaHBI KIIACCHYECKHE M BBEACHBI HOBBIE TEPMUHOJIOTHUYECKHE
COCTABISIIOIME, XapaKTEePU3YIOIIME COCTOsSHHE O(TaIbMOTOHYyca B  pa3lIMuHbIE BPEMEHHBIE OTPE3KHU:
«cpeaHeB3BelIeHHbINY ypoBeHb B[, «ontumanbsubiin» yposens BI'JI, «uHTONEpaHTHBIID ypoBeHb BI/I. Pesynbrarst
JTAHHOTO HCCJIEIOBAHMSI MOTYT OBITh UCIIOJIB30BaHbI [UIsl KOPPEKLUH CYIIECTBYIOIMX KINHUYECKUX PEKOMEHIANN 1
TTO3BOJISTIOT TOBOPHTS O MTOKA3aTele «CpeTHEB3BEIICHHbII» ypoBeHb BIJl, kak 00 0JHOM M3 BOBMOXKHBIX TIPETUKTOPOB
3a00JIeBaHNS.

KuiroueBble ci10oBa: miaykoMa, pexXMMBbI JIEUEHUS], «CPEIHEB3BELICHHbIN» ypoBeHb BI/I, «onTumanbHbI» YpOBEHb
BI'/l, «<unaTonepanTHbIi» ypoBeHb BI'Jl, mporpeccupoBanue 3a00aeBaHMsI.

Abstract

Purpose: To determine the effect of individual indicators of IOP-level on the progression of the disease in patients
with primary open-angle glaucoma.

Patients and methods: This combined, analytical scientific and clinical multicenter cohort study was conducted
between January and April 2017. A total of 136 participants (237 eyes) from 30 academic referral centers from 6
(six) countries (Belarus, Kazakhstan, Kyrgyzstan, Moldova, Russia, Uzbekistan) were enrolled - 52 (38,2%) males
and 84 (61,8%) females. At the first stage, the glaucoma anamnesis and all treatment strategies were retrospectively
evaluated. Glaucoma was diagnosed according to the differential diagnosis system and confirmed by special methods
in all cases. All data concerning the stage of desease were verified repeatedly at the start of the study according to the
current glaucoma classification and with additional IOP measure (with Maklakov tonometer, 10g), morphometric and
functional indicators research.

Results: The history of the disease at the time of the final examination for patients with different stages of glaucoma
was comparable in time and averaged 4.3 (3.7, 5.8) years. Over the average follow-up period, the initial stage remained
at 73.37% of early glaucoma cases, 19,02% of cases has progressed to moderate glaucoma, 4,35% has progressed to
advanced glaucoma, 3,26% - to terminal glaucoma. Moderate glaucoma stage has been preserved in 59,52% cases,
in 33,33% has progressed to advanced glaucoma, in 7,15% glaucoma has progressed till terminal stage. Advanced
glaucoma stage has been preserved in 54,55% cases, in 45,45% cases it has progressed to terminal glaucoma during 5
years. The mean IOP level after follow-up period was 19 (17;21) mm Hg and has no significant difference (p=0,557,
H=2,073). Consequently, only in early-stage glaucoma cases the value of «inter visit IOP-level» corresponds to
recomended by Russian Glaucoma Society values. Our results showed that the level of «inter-visit IOP» meet the
recommended values of Russian Glaucoma Society only in early glaucoma cases, and in other cases (moderate and
advanced glaucoma) it is significantly higher. There was no significant difference (p=0,597, H=1,882) in «optimal»
IOP-level in patients with different glaucoma stages, and «intolerant» [OP-level increased from stage to stage (p<0,001;
H=32,175). The initial regimen was generally effective for patients with the initial stage of glaucoma: the IOP-level
was decompensated only in 2,17% cases. «Inter-visity IOP-level was decompensated in 38,1% cases in patients with
moderate primary open-angle glaucoma, and in 81,82% cases in patients with advanced primary open-angle glaucoma.
The analysis of visual field change during the follow-up period showed that MD raised in 29,5% cases and decreased
in 70,5% cases.

Conclusion: In this paper, we used classical and introduced new terminological components that characterize the
state of the ophthalmotonus in different time intervals, such as the “inter-visit” IOP-level, the “optimal” IOP-level, the
“intolerant” IOP-level. The results of the study suggest that inter-visit IOP range can be one of the possible predictors
of glaucomatous damage, they can be used for correction of existing clinical guidelines.

Key words: glaucoma, treatment regimen, the “inter-visit” IOP-level, the “optimal” IOP-level, the “intolerant” IOP-
level, the progression of the disease.

BeeneHue

MepBuyHas oTkpeiToyronbHas rnaykoma (MOYT) sBnsertcs
BaXHeMLwen npobneMor Ans 0TEYECTBEHHOTO 3A4paBOOXpaHE-
HWSl, UIMEOLLEeN He TOMBKO MEANLMHCKOE, HO M COLManbHO-9KO-
HOMWYEeCKoe 3HaueHme [2, 3]. Bbicokas pacnpoCTpaHEHHOCTb,
XPOHUYECKMI, HEYKIOHHO MPOrpeccupylowmnii xapaktep 3abo-
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neBaHus 00yCNOBNMBAKOT BAaXHOCTb CBOEBPEMEHHON [uarHo-
CTVKM 1 paLMoHanbHOro NoAxoaa K CTapToBO Tepanun 3Toro
3aboneBaHus kak ANS KIMHUMYECKOW MeaMUMHb, Tak W Ans
00LLEeCTBEHHOrO 300pOBbA B Lienom [4, 10].

EQMHCTBEHHBIM HEOCMOPUMO NOATBEPXKAEHHBIM CNOCOGOM
cTabunusauum rnaykomHon ontideckoin Herponatim (FOH) siB-
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NAETCS MOHWKEHWE BHyTpUrnasHoro Aasnenus (BIL), kotopoe
MOXET ObITb AOCTUTHYTO MEAMKAMEHTO3HbIM, JTa3epHbIM Wi
xupyprudeckum cnocobamm [5, 6, 8, 14, 17, 21]. B peanbHon
ambynaTopHO-NONMMKIMHNYECKON NpakTuke BbisiBneHue MOYT
1 BbIBOP NepBoro npenapara Ans Hayana rnrnoTeH3UBHON Te-
panuy OCYLLECTBNISETCS KIMHWLMCTOM C Y4ETOM LENCTBYIOLNX
pekoMengauuin Poccuiickoro rnaykomHoro obuwectea (Pro),
COrMAacHoO KOTOPbIM BbIBOp CTapTOBO Tepanuu onpenenseTcs
YPOBHEM O(TaNbMOTOHYCa U CTagueil 3aboneBaHust Ha Mo-
MEHT AMarHocTpoBaHus. Bmecte ¢ Tem, AaHHbIE psiga MHOTO-
LieHTPOBbIX 1CCEL0BaHNI, NPOBEAEHHBIX MO MHUUMaTuBe PIO
B Poccuu 1 Ha MOCTCOBETCKOM MPOCTPAHCTBE, 3aCTaBfsoT
3agymaTbCs O KOPPEKTHOCTH CMIOXMBLUMXCS CTEPEOTUMOB B OT-
HOLLIEHU CTapTOBOW Tepanuu rnaykombl. Kpome Toro, Jo Ha-
CTOSILLETO BPEMEHU HET YETKUX KPUTEPUEB, OMPEAENSIOLNX
BO3MOXHOCTb NPOrHO3MPOBaHUs Te4eHus 3aboneBanus. B aToi
CBSI3Y, BbIOOp ONTUMAnNLHOMO CTAPTOBOMO PEXMMA rMNOTEH3NB-
HOTO FeYeHNs, C Y4eTOM CTaguu 3abonesaHns u psga apyrux
COMYTCTBYHOLLMX MPUYMH, CTAHOBMUTCS MPUOPUTETOM COBPEMEH-
Horo neyebHoO-AMarHocTUyeckoro npotecca [7, 9, 25 - 29, 31,
33, 34].

Lenb

OnpenenuTb BNMSHWE OTOENbHbIX MokasaTenen odrarnb-
MOTOHYCa Ha MporpeccupoBaHie 3aboneBaHns y GOMbHbIX C
NEPBUYHON OTKPBITOYrONBHOM rayKoMON.

Marepuan u meToabl

B uTOroBbIi NpoTOKON KOMOMHMPOBAHHOTO AHANNTUYECKOrO
Hay4HO-KIMHMYECKOr0 MHOTOLIEHTPOBOIO KOrOPTHOTO UCCMeao-
BaHWs, NPOBEAEHHOTO B Nepumop ¢ sHeaps no anpens 2017 roga
Ha 30 Hay4HO-KIMHMYeckux Basax 6 (wectwn) cTpaH (benapyce,
KasaxctaH, KbiproisctaH, Mongosa, Poccus, Yabekucrtan),
ObInn BKItoYeHbI AaHHble 136 yenoek (237 rmas; MyXumH - 52
(38,2%), eHLuH - 84 (61,8%)), uto coctasuno 75% ot obLLero
yMcna nomyYeHHbIX uccnepgoBartensmu aHket. OLeHKoN kave-
CTBa Pe3ynbTaToB 3anMONHEHNs aHKET 3aHUMaNNCh fBa KOHTPO-
nepa. VcknioyeHHble aHKeTbl cogepanu ownbku B Buae ay-
B1MpoBaHMs [faHHbIX, HEBEPHOW TPAKTOBKW ONPeAenieHns cMe-
Hbl pexuma 1 HeoOOCHOBAHHOM (C TOYKM 3pEHNst KOHTponepa)
CMeHbl CxeM nevenuns. [ing 3anonHennst 6asbl AaHHbIX Gbinn
NCMONMb30BaHbl  NULEH3VNPOBAHHbIE NEpPCOHaN13NpOBaHHbIE
BO3MOXHOCTU TexHonorum Google n Microsoft (0be - CLLUA) ¢
npeaBapuTenbHOI KOAMPOBKOW Pe3ynbTaTos, As UCKITOYEHNS
HapyLLEeHWs HOPM AENCTBYHOLLEro 3akoHO4AaTeNbCTBa. YyacTue
naLneHToB B UCcCne[oBaHni 6b1n0 NOATBEPXKAEHO MX MUCbMEH-
HbIM cornacuem.

Ha nepeom atane 6bin NpoBeAeH PeTPOCNEKTUBHBIN aHa-
N3 [aHHbIX aHaMHe3a 3aboneBaHus 1 PeXMOB NPOBOAMMOTO
neyenms. Mog NOHATUEM «PEXUMY MOHUMANUCh PasfnyHble
BapMaHTbl MEeAVKaMEHTO3HOrO, Na3epHOro M XWUpypriyeckoro
NEYEHMs, UCNONb30BaHHbIE B TaKTUKe NevebHO-AuarHocTunye-
CKOro npovecca. M3yyeHne pex1moB neyerns nogpasymeBano
onpegenexne 3 EKTUBHOCTN MeAMKAMEHTO3HON Tepanuu
(BCe rpynmnbl aHTUrMAYKOMHbIX MPenapaToB 1 1x KoMBKHaLK),
Na3epHOro M XMpypriieckoro neyeHus, npu 3Tom 3a nNpoaon-
XUTENBHOCTb OJHOTO PeXuMa MPUHUMANUCh CXEMbI, UCMONb-
3yeMble He MeHee, YeM 3 (Tpu) MecsLa OT MOMEHTa MepBOro
Ha3HaueHws, Tbo cMeHbl TakTkW. Beero aHanmay 6bino nog-
BEPrHyTO 4 (4YeTbipe) NOCrneaoBaTeNbHbIX CMEHbI CXEM fleye-
HWSA, B TEYeHWe [OKyMEHTarnbHO YCTAHOBMIEHHOMO aHaMHe3a
3abonesanms.
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Bo Bcex cryyasix auarHo3 Obin yCTaHOBIEH B COOTBETCTBIN
¢ cuctemoin anddepeHUnanbHoN AUarHoCTukM 3abonesanuii
W MOATBEPXOEH CreunanbHbIMW MeToLaMu UCCreAoBaHus.
Cranus rnaykoMbl Ha MOMEHT NEePBUYHOTO AUArHOCTUPOBAHMS
3aboneBaHus ycTaHaBnMBanacb NO [aHHbIM MEAULMHCKOM
[OKyMEHTaLMN (Ha OCHOBaHUW aHHbIX TOHOMETpUM, odpTarb-
MOCKOMWW M pasHbiX BWAOB NEPUMETPWM). Ha MOMEHT BKMkO-
YeHus B UCCMe0BaHNe Npou3BOAUIach JONOMHUTENbHAsS [o-
KyMeHTanbHas Bepudmkaums ctaguv 3abonesaHus, cornacHo
AENCTBYIOLLEN KnaccudukaLmum rmaykombl € [ONONHUTENBHBIM
n3MepeHnem ToHoMeTpuyeckoro yposHs B (no Maknakosy,
rpy3om 10 rp.), uccnegoBaHmeM MOPGOMETPUYECKNX U (DYHK-
LMOHanbHbIX nokasatenen. Mpu namepeHun ypoBHS odTanb-
MOTOHyCa BO BHWUMaHWe MPUHUMANUCh aHHbIe, NOMy4eHHbIe
Ha MOMEHT AMarHOCTUPOBAaHWS TMayKOMbl, HA MOMEHT Kaxaow
CMEHbI PEXMUMa NEeYeHUs, U Ha MOMEHT BKITIOYEHUS B UCCMER0-
BaHue. Bo Bpemsi huHanbHoOro uccnenosaHus yposeHs Bl Bo
BCeX Cnyyasx uccrneposancs B wHTepaane ot 9 go 12 yacos
yTpa. CTeneHb KomMneHcawun odTansMOTOHyca Bbina paccuu-
TaHa CornacHo oduunanbHbIX pekoMeHaaumin Poccuickoro
rnaykomHoro obuiectsa (PrrO, 2015) 06 onTuManbHbIx Xapak-
TEPUCTUKAX BEPXHWX rPaHuL, 0pTanbMOTOHyca Y BonbHbIX ra-
YKOMO Ha pOHE NneyeHus.

Mpn aHanuae pesynbTaToB CTATUMECKON aBTOMATUYECKON
nepumeTpun (CAIT) onpeensnu CpeaHHolo CBETONYBCTBUTENMb-
HocTb cetyatkm (MD), u ee cTaHaapTHOe OTKnoHeHue (PSD).
WccnepoBaHue BblleykasaHHbIX NapaMeTpoB NMPOU3BOANIOCH
Ha KOMMboTEPHbIX nepumetpax Humphrey 740i n 750i (Carl
Zeiss-Meditec Inc., CLUA, nporpamma SITA Threshold, 30-2) un
Octopus 900 (Haag-Streit, Switzerland, nporpamma 32, G1).

Kpumepuu eknroyeHus u uckmoyerus

Kpumepuu ekntoyeHusi: nauneHTbl eBPONEONAHON packl
C HavamnbHOW, pa3BWTOI UMK [aneko 3alleplleil cTagusimu
MOVYT (c nceBgoakcdonuaTeHeIM cuHapomom (M3C) nnm bes
Hero, C pa3HON CTEMEHbK OTKPLITUS yra NepepHei kamepbl
(YMK)), nokymeHTanbHO NOATBEPKAEHHBIMU MO COCTOSHUK Ha
01.01.2017 ropa, npm 3TOM B X04e Ne4ebHO-AnarHoCTNYECKOro
npoLecca AOMKHO BbINO COCTOATLCS HE MEHEE OHON CMEHbI
CXeMbl NleYeHust (HanpuMep, 3aMeHa OfHOI rpynnbl Npenapa-
TOB Ha [pYryto, NEPexod 0T MOHOTEpaNnun K KOMOUHMPOBaHHOM
TepanuM WK OT TepaneBTUYECKOro K Na3epHOMy/Xupyprude-
CKOMY IEYEHMI0 1 T.A.); Ha MOMEHT chuHanbHOro obcnenoBa-
HWSl NALWEHT MOFMM NonyyaTh Ntobyl0 aHTUIMayKOMHYK rno-
TEH3VBHYIO TEPANMI0 UMK He MoMy4aTh ee No NpUYMHe yaa4yHo
BbIMOMHEHHOW aHTUrayKOMHOW OnepaLin; BO3pacT NaLueHTOB
- o1 40 go 89 net (Momnogow, NOXWMON 1 CTapYecKuiA BO3pacT,
COrnacHo knaccudmkavm BcemmpHoil opraHnsaLmm 3gpaBoox-
paHeHus ot 2012 roga, www.who.int/ru); knuHuyeckas pedpak-
uns +6,0 guonTpum n acturmatiam £3,0 guontpuu.

Kpumepuu uckntoveHusi: nauueHTsl ¢ nmoboit gpyron
chopmoit MOYT 1 knuHMYECKON pedpakLment, HEXenu ykazaHo
BbILLE; BbIPaXXEHHbIE MOMYTHEHUS OMTUYECKUX CPER, 3aTPYaHs-
IOLLIE MCMONb30BAHNE MOP(OMETPUYECKNX UMM NEPUMETPUYE-
CKIX METOAO0B MCCMEA0BaHNS, UMK NPUBOASILLME K HENPaBUIIb-
HOI1 TPaKTOBKe MX Pe3ynbTaToB; NaLMeHTbI C NobbIMu ApyruMm
3aboneBaHusIMM ceTyaTkM (Hanpumep, BO3pacTHas Makymno-
pucTpodms, cyxas opma - HaunHas co BTOPOM CTaguw, Mo
knaccudpmkaumm AREDS (2001), cocTosiHUS mocne OKKIto3uii
N OCNOXHEHUI ArabeTnyeckoit peTMHONaTK, MakynoaucTpo-
v, BniaxxHas popma, B TOM YnCre, Ha (OHE MHTPaBUTpeasb-
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HbIX WHBEKUMA npenapaTtamu-MHMOuTOpamin aHrvoreHesa W
Ap.); NauWeHTbI C TpaBMamu 1 3aboneBaHNsMU OpraHa 3peHns
B aHamHe3e, 3aTpPyAHAIOLME MpOBELeHWe TOHOMETpUM; na-
LMEHTbI MOCne MpOBEEHHON MHTPaKanCyNspHOA 3KCTPaKLmu
KaTapaKkTbl, «KNaccu4eckony» SKCTpaKanCynspHOW IKCTPaKLmm
kaTapakTbl WM hakoaMynbCuduKkaLmm, NPOLEALLMX C OCMOX-
HEHUsIMM (HanpUMEp, YacTUYHAs NOTeps CTEKIOBUAHOMO Tena,
B TOM YWCIIE, U B CIy4ae Hanuums nocneonepaLmoHHOro acTur-
maTnama bonee +3 guonTpwir); nauneHTbl ¢ nbon opmon
OTCIOWKM CeTyaTkn (OnepupoBaHHas UK HeonepupoBaHHas);
naupeHTbl ¢ oBbwwmmm (cuctemHbiMu) 3aboneBaHusmu, Tpedy-
IOLLMMI TOPMOHANBHON Tepanuu, Kak 3TO MPUHSATO COrfacHo
METOAVKN MPOBELEHUS KMMHUYECKVUX UCCRemoBaHui - hitps:/
clinicaltrials.gov/

MemodbI cmamucmuyecko20 aHanu3a

O6paboTka mnomy4eHHbIX AaHHBLIX MPOBOAMNIACH OHUM
uccnefoBaTenemM C WCMomb3oBaHMeM nporpammbl Statistica
(Bepcwmm 8,0, StatSoft Inc., CLLIA) ¢ nocnegyroLiei CMCTEMHOM
MPOBEPKOMN MOMYYEHHBIX PE3YNbTaTOB U 0OCYKAEHNEM ABYMS
Apyrimu uccnegosatensimu. MpuBoauMble napameTpbl, UMeto-
Luye HopmanbHoe pacrnpeneneHne, npeacTasneHsl B hopmare
Mtm, rge M - cpefiHee 3HauyeHue, m - CTaHgapTHas owmbka
CpefHero 3HaveHus.. PacnpefeneHne KonmYecTBEHHbIX napa-
METPOB npuBeaeHo B cooTseTcTBUM ¢ W-kputepuem Lanupo-
Yunka. MapameTpbl, UMEKLME pacnpeaeneHne oTnnMyHoe OT
HOpMaribHOro, NpeAcTaeneHbl B opmate Me (Q,,,; Q,,,), rae
Me - meanaHa, a Q,,, 1 Q,, - kBapTUK. 1K HOpMATNEHOM pac-
npefeneHu napamMeTpoB 4711 CPaBHEHWS BYX HE3ABUCUMbIX
FPYNM Uy MOBTOPHbIX BHYTPUIPYNMOBbIX M3MEHEHWA MCMONb30-
Bancs t-kputepuit CtorogeHTa. pn OTAMYHOM OT HOPMAIbHOTO
pacnpefeneHust napaMmeTpoB Mpy CPaBHEHWN HECKOMBKMX He-
3aBUCKMbIX BbIBOPOK MCMONB30BANCs aHanua s NonapHoro
CpaBHEHWS [ABYX He3aBUCUMbIX BbIOOPOK - Z-annpokcumaLust
U-kpuTepusi MaHHa-YuTHW, Anst NOBTOPHBIX BHYTPUIPYNMOBbIX
CpaBHEHUI NpUMeHsinach Z-annpokcumauus T-kputepus Bun-
KOKCOHa. [Insi NpoBEPKM paBeHCTBA MeanaH HECKOMbKNX BbIOO-
pok npumeHsinu H-kputepuin Kpackena-Yonneca. Kputunieckui
YPOBEHb 3HAYMMOCTM MPW NPOBEPKE CTATUCTUYECKMX MMNOTE3
npuHumancs pasHbim <0,05.

PesynbTathl

CpepHui Bo3pacT MaLMEHTOB HA MOMEHT AMarHoCTVpoBa-
HUS rnaykoMbl (Bce cTaguu, Be3 AeneHnst Ha reHaepHble nog-
rpynnbl) coctaBun 64 (59,35; 68,15) ropa, a Ha MOMEHT -
HanbHoro obcnefoBanus - 69 (64,6; 73,7) net. Takum obpasom,
aHamHe3 3aboneBaHus Ha MOMEHT hHanbHOro 0bcneaoBaHms
ANs NaLUNeHTOB C pa3HbIMW CTagNaMM rnaykoMbl 6bin conocTa-
BMM MO BPEMEHW 1 cocTasun B cpefHeM 4,3 (3,7; 5,8) roga
(Tabn. 1).

He 6bIro yCTaHOBNEHO CTATUCTUHECKM 3HAYNMBIX Pa3nmnymii
B MOKa3aTensix BO3pacta 1 aHaMHe3a Cpeay KEHLLUMH 1 MyX4MH
(p>0,05). BmecTe ¢ Tem, BKIKOYEHHbIE B WCCELOBaHNE MaLu-
€HTbl ObiNM KpaliHe pasHOpOAHbI MO CTagusM 3abomneBaHus.
HanbBonee MHOrouMCrieHHylo rpynmy COCTaBUMW MaUMeHTbl C
rMaykoMOW, [MarHOCTMPOBAHHOW Ha HavarbHoW cTagum Bones-
HM (n=184, 77,63%), v CyLLECTBEHHO MEHbLUME NOArPYNMbI - Na-
LMeHTbI ¢ passuTon (n=42, 17,72%) v paneko 3awegwen (n=11,
4,65%) cTagusmu rnaykomsl. B Tabnnue 2 npeactaBneHbl nepu-
MeTpUYeCKe JaHHble B 3aBUCMMOCTM OT CTaguy raykoMbl Ha
MOMEHT A1arHOCTUpOBaHMS BOME3HU.

lMockonbky MO yCMOBMAM WCCMEJOBaHUS CTagust rmayko-
Mbl ONpefensnach CornacHo oBLenpuHATON Knaccudmkalmum
MO AaHHbIM CTaTWYECKOW NMEPUMETPUMW, TO ONpepenieHne Oo-
CTOBEPHOCTW pa3nuumii no napametpy MD He MMeeT cmbicra
- TPYNMbl JOCTOBEPHO pasnuyanuck Mexay coboir. Tabmmua 2
WNMKCTPUPYET POCT HEOJHOPOZHOCTU CBETOYYBCTBUTENBHO-
CTU CeTyaTki C POCTOM CTaguu rmaykoMbl. AHANOMYHO Bbinu
npoaHan1anpoBaHbl NEPUMETPUYECKME OaHHbIE B 3aBUCUMO-
CTV OT CTauy rnaykoMbl Ha MOMEHT hmHanbHoro obcnenosa-
Hus (Tabn. 3).

BbisiBNIEHO TMMMYHOE HapacTaHWe HEOJHOPOAHOCTU Mepu-
MeTpuyeckoro Aedekta OT HavambHOM K Aaneko 3alleLuel
cTazum rmaykombl. AHamMHe3 3aboneBaHus Ha MOMEHT (puHanb-
Horo ofcnejoBaHNs ANs MALMEHTOB C Pa3HbIMW CTagWSMM rMa-
YKOMbI ObIf1 CONOCTABMM MO BPEMEHW W COCTaBWN B CPEOHEM
4,2 (3,7;5,7) ropa (Tabn. 4).

3a cpegHuin nepuog HabntoaeHus 4,2 roaa HavanbHas cTa-
ans octanach TakoBoit y 135 (73,37%) u3 184 naumenTos, y 35
(19,02%) - nepewuna B pa3sutyto, y 8 (4,35%) - B ganeko 3a-
weAwyo, y 6 (3,26%) - B TepMUHanbHYto0 CTagmio. 3a Takoi xe

Tabn. 1. BOSpaCTHbIe XapPaKTePUCTUKM N aHaMHE3 NauneHTOB Ha MOMEHT ANarHOCTUPOBaHUA rMaykoMbl N Ha MOMEHT

npoBeaeHnA d)I/IHaJ'IbHOFO obcnenoBaHus,

n=136, Mtm, Me (Q25%; Q75%), robl.

Table. 1. Age-related characteristics and medical history of patients at the time of glaucoma diagnosis and at the time

of final survey, n=136, Mtm,

Me (Q25%; Q75%), years.

BospacT Ha MomeHT BospacT Ha MomeHT [MpoaomKNTENBLHOCTD
[AnarHocTupoarms MOYT/ thuHanbHoro obcnegoBaHms/ 6onesHeHHOCTH
Age at the time of diagnosis of Age at the time of final novr/
POAG examination POAG history
Mysk4uHbi/Male 62,28+1,14 67,37+1,14 5,09+0,23
n=52 63,6 (56,85; 67,7) 68,1 (62,2; 73,6) 4,55 (3,9; 6,2)
XeHwmHbl/Female 64,63+0,72 69,48+0,72 4,85+0,21
n=84 64,85 (60,3; 68,7) 69,15 (65,6; 74,3) 4,2 (3,5; 5,65)
CraTucTnyeckas J0CTOBEPHOCTb/ p=0,131 p=0,177 p=0,180
Statistical significance, p/U U=-1,511 U=-1,350 U=1,342
Beero/All, 63,73%0,63 68,67%0,63 4,94+0,16
n=136 64 (59,35; 68,15) 69 (64,6; 73,7) 43(3,7;5,8)
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Tabn. 2. [JaHHble CTaTUYECKON NEPUMETPUM HA MOMEHT AMArHOCTUPOBaHUS rmaykombl, N=237,
M+m, Me (Q25%; Q75%), ab.
Table. 2. The data of static perimetry at the moment of glaucoma diagnosis, n = 237, M £ m, Me (Q25%, Q75%), dB.

Cratuctu-
HavanbHas PREEN Y 3ﬁ::$zﬂ Heckas
crapusi/ TepmuHanbHas [ocToBep-
cragus/ Moderate cragus/ cragusl HoCTL/ Bcero/All,
Early glaucoma, | Advanced L | Statistical n=237

n=184 glaucoma, glaucoma ate glaucoma . te}t]stlca

n=42 =11 ’ significance,
p/U

MD Ha MOMEHT -

AarHoGTvpo- -2,670,11 -8,28+0,28 -14,63£0,75 ) oMbicnia, Tk | -4,220,23
BaHMS rnaykombl/ 256 764 1421 KpuTepmii p—— 399
MDO?t tlgﬁcrgfnmae”t (-3,96: -1,62) (-9,75: -6,56) (16,7:-12,28) | VCKMOURHIA T pinioverma - | (5,37;-1,91)

digagnosis pasHbIn cTaguu
PSD Ha MmomeHT

AarHoGTvpo- S 1'2:-07'01%17 3,870,16

BaHWS rnaykoMbl/ 3,08+0,11 5,99+0,4 9,04+1,14 ; iz o S an
PSD at the 276 5,61 1018 Kpurepi p;;<0,001 3,16
moment of (1,92;3,8) (4,39;7,14) (5,74; 12,56) VICKITIOHEHIA Um;‘é‘fg (el
glaucoma Szys=-2: 281
diagnosis 23 %

Mpumeyanme: p1,2<0,001; U1,2=-7,107 - cTeneHb CTaTUCTUYECKON JOCTOBEPHOCTY Pasnniunil Mexay HayanbHOW 1 pa3BUTON CTaaNaMM rnayko-
mbl; p1,3<0,001; U1,3= -4,857 - cTeneHb CTaTUCTUYECKOI AOCTOBEPHOCTM Pa3nnunini MEXY Ha4yanbHOM W Janeko 3aleflweil CTagusamm rmayko-
Mbl; p2,3=0,023; U2,3=-2,281 - cTENneHb CTaTUCTUYECKON OCTOBEPHOCTY Pa3nUYmMin MEXIY Pa3BUTON M AaNEKO 3aLleen CTaansMi raykoMbl.

Tabn. 3. [laHHble CTAaTU4ECKON NEPUMETPUN HA MOMEHT (hnHarnbLHOro obcneaoBaHus, n=237,
Mtm, Me (Q25%; Q75%), &b.
Table. 3. The data of static perimetry at the time of final examination, n = 237, M £ m, Me (Q25%, Q75%), dB.

Passutas RS Cratuctu-
HavarnbHas 3aleawas TepmuHanbHas
cTagusi/ yeckas
cragus/ cragus/ crapusi/ Bcero/All,
Moderate [0CTOBEPHOCTL/ ~
Early glaucoma, Advanced Late glaucoma, L n=237
> glaucoma, _ Statistical
n=135 _ glaucoma, n=14 -
n=60 _ significance, p/H
n=28
MD Ha MOMeHT He umeet
(h1HaNbHOro -2,7+0,14 -8,25+0,25 -14,58+0,45 -25,17+1,09 cMbicna, T.K. -6,84+0,42
obcnenosanus/MD -2,69 -1,77 -13,82 -25,08 KpuTEPUN -4,84
at the time of final (-4;-1,21) (-9,9; -6,45) (-16; -12,84) (-30; -21,49) BKIIOYEHMS - (-9,68; -2,37)
examination pasHbIA cTagum
PSD Ha MomeHT
(h1HaNbHOro 3,01£0,14 6,23+0,41 8,03+0,69 6,72+0,93 0<0,001 4,64£0,213,91
obcnenoBaHus/ 2,48 5,29 7,04 7,08 H=95 459 (2.14: 6,06)
PSD at the time of (1,84; 3,87) (4,18; 7,36) (5,76;10,22) (5,11; 8,52) ’ o
final examination

nepvop, Habnoaenns 4,2 roaa passntas cTagns rmaykoMsl co-
xpaHunack y 25 (59,52%) 3 42 naumeHToB, NepeLuna B Aaneko
sawepnwyto - y 14 (33,33%), B TepMmuHansHyio - y 3 (7,15%).
B cBoto oyepenb faneko 3allefwas cTagus coxpaHunach y 6
(54,55%) 13 11 naumeHTOB, NepeLLna B TEPMUHAMBHYIO - Y 5
(45,45%) 3a nepwog B 5 ner.

B naHHoe nccnefoaHie Bbinv BKIOYEHbI TONBKO NaLmeH-
Tbl CO CpeaHen TOMLIMHON POroBULbI B OMTUYECKON 30HE, YTO
ObIno coenaHo s UCKMKYEHUS OLWMBKM Npy OLEHKE pesynb-
TaToOB TOHOMETPUN. ATW pe3ynbTaThl NpeacTaBneHsl B Tabnu-
ue 5.
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Moka3aTenb TOMWMHBLI POrOBULBI B LEHTPANbHOM ONTHYe-
CKOW 30He JOCTOBEPHO He OTNMYANCs y NaLUyeHTOoB C pasHbIMU
craguamu MNOYT (p=0,416; H=2,846). CpefHne 3Ha4eHus noka-
3atens UTP coctasunu 540,41+2,22 543 (520; 562) MkM, 4TO
COOTBETCTBOBASO CTAHAAPTHLIM 3HAYEHWSIM MO OOLLENPUHATON
KnaccudukaLmm.

OpHUM 13 KNIOYEBBIX KpUTEPUEB PPEKTUBHOMO NEYEHNS
rnaykoMbl U CTabunnsawmm rmaykoMHON ONTUYECKON Herpona-
TUM NS NaLMEHTOB C pasHbIMU CTagusamu 6onesHn sBnseTcs
cobrniofeHne pekoMEHLOBaHHbIX YPOBHE 0hTanbMOTOHyCa U
X CBOEBPEMEHHas KoppekLms. BennuuHa opranbmMoToHyca 1
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Tabn. 4. AHamHe3 3aboneBaHns, B 3aBUCUMOCTY OT CTaAuM rMaykoMbl HA MOMEHT 0BHapyxeHus 3abonesaHns v npo-
BeAeHNs dnHanbHoro obcnenosanus, n=237, Mm, Me (Q25%; Q75%), roa!.
Table. 4. Anamnesis of the disease, depending on the stage of glaucoma at the time of detection and the final exami-

nation, n =237, M £ m, Me (Q25%, Q75%), years.

Cragusi Ha MOMEHT ¢huHanbHoro obcnenoBanms/
Stage of glaucoma at the time of final examination
[laneko
HavanbHas Passutas cragus/ 3awegwas TepMuHansHas
cTagus/ Moderate craaus/ cragus/ Beero/All
Early glaucoma glaucoma Advanced Late glaucoma
glaucoma
HavanbHas 4,7240,14 5,43£0,34 5,36+1,25 5,05£0,46 4,9+0,14 4,2
cragus/ 4,2 (3,6;5,4) 4,8 (3,5; 6,9) 4,45(3,35;5,2) 47 (4,2;6,3) (3,65; 5,75)
Early glaucoma n=135 n=35 n=8 n=6 n=184
P;;Z”J;" 452+0,32 5,36:£0,56 5,27+0,84 4,85+0,27
Craansi Ha Moderate HEBO3MOXHO 4.1 (3,5 4,7) 4,75(4,2; 6,3) 51(3,9; 6,8) 4,2 (3,6;5,4)
MOMEHT glaucoma n=25 n=14 n=3 n=42
ANarHocT-
pOBaHU Hanexo
rnaykombi/ 3aleaLas 4,65+0,42 5,46+0,52 5,02+0,34
Stage of craousi/ HEBO3MOXHO HEBO3MOXHO 4,65 (4,2; 5,6) 54(4,7;6,5) 5(4,2;5,8)
glaucoma at Advanced n=6 n=5 n=11
the moment glaucoma
9 glaucoma TepMuHanbHas 3 )
diagnosis cragus/ HEBO3MOXHO HEBO3MOXHO HEBO3MOXHO KpuTepy Kpurepyn
VCKMIOYEHMs! CKIMHOYEHUSI
Late glaucoma
4,72+0,14 5,05+0,25 5,21£0,45 5,2410,3 4,89+0,12
Beero/All 42 (3,6;5,4) 4,15(3,5;6,55) 47(3,7;5,7) 5,15(4,2; 6,5) 4,2 (3,7;5,7)
n=135 n=60 n=28 n=14 n=237

€€ COOTBETCTBME PEKOMEHAOBaHHBIM PTO 3HaueHusiM, Haps-
BY C HEM3MEHHOCTbI0 MOP(HOMETPUYECKNX NOKa3aTenen aucka
3puTtenbHoro Hepea ([3H) n gaHHbIMK CTaH4APTHOM aBTOMa-
TU3NPOBaHHON NEPUMETPUN, OMpeaensieT Bbibop CTapTOBOro
pexuMa Tepaniv 1 KOPPEKLMK0 NPOBOAMMOrO NleyeHus B byay-
wem. Hamm 6b110 NPOBEAEHO M3YYeHWEe pasnuunin uccneaye-
MbIX NOArpynn no yposHsam B Ha momeHT guarHoctuku MOYT
1 Ha MOMEHT hrHanbHoro obcrnefoBaHus BO BCEX Mccnemye-
MbIX nogrpynnax (Tabn. 6, 7).

B npegbiaywumx pabotax Mbl yxe ybexaanuch B TOM, YTO
Ha MOMeHT 0bHapyxeHus 6onesHu ypoeeHb BI[] cratuctnye-
CKM BOCTOBEPHO BapbUpYET, B 3aBMCMMOCTM OT CTagum 3abone-
BaHus [24, 27, 28]. [laHHOe uccnenoBaHme NOATBEPXKAAET, YTO
yeM Oorblue cTagust 3abonesaHusi, TeM Bbille Bl Ha MOMEHT
puarHocTupoBaHus. OTCYTCTBUE JOCTOBEPHbIX Pasnnyuid mpu
CPaBHEHWM FPyNN MALMEHTOB C Pa3BMTON U JANEKO 3allefLen
ctaguamu MOYI Ha MOMEHT AMarHocTMpoBaHusi 3aborneBa-
HWs 06bsACHAETCS HeBOMbLLMM KONMWMYECTBOM CMy4vaeB ganeko
sawenweit MOYT, sowepwnx B uccneaoBaHue. Ha MOMEHT
huHanbHOro 06CcneaoBaHNs He BbISIBMIEHO CTATUCTUYECKN [0-
CTOBEPHOM pa3HuLibl ypoBHs Bl Bo Bcex uccnegyembix nog-
rpynnax, pu4em LieneBble 3Ha4eHusl, pekomeHgoBaHHble PFO
ANs NaUMeHTOB C Aaneko 3allefllen cTagnen rnaykoMbl, He
[OCTUratTCs.

MporpeaueHTHbIN XxapakTep 3abonesaHns AUKTyeT Heobxo-
AUMOCTb OOBEKTUBHON OLIEHKM COCTOSIHUSI OpTanbMOTOHYCa B
TEYEHNe BCero nepuoga HabnwogeHus naunenTa. [aHHble 06
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YPOBHE 0(hTanbMOTOHYCa «Ha CTapTe» U «Ha huHULLIEY UCChe-
[0BaHUs, a Takke AaHHble 06 ypoBHe 0hTanbMOTOHYCa B MO-
MEHTbI CMEHbI PEXUMOB HE Aal0T NPeAcTaBneHns O COCTOSHUN
0(hTanbMOTOHYCa BO BPEMEHHOM OTPE3KE «MEXIY» PeXuMamu
1 B TEYEHWe BCETO aHamHe3a 3abonesanus. B aTon cBsisu, B
[JaHHoM paboTe Mbl chenanu nombITKy BBECTH psif HOBbIX Tep-
MWHOMOMYECKNX COCTaBMSKOLLMX, XapaKTEPU3YHLWMX «akTu-
yeckoe» coctosiHue Bl B pasHble BpeMeHHbIe 0TPE3KN.

C uenbio NpeAcTaBnenus MHopMaLmn 0 CoCToSHUM Od-
TanbMOTOHYCA BO BPEMEHHOM OTPE3Ke «MEXZy» pPexumamu
Mbl MpeafaraeM WCMomnb30BaTh HOBbIA OPUTMHANBHBIA TEPMIH -
«Cpe[HeB3BeLLEHHbIN ypoBeHb BI[», KoTophI onpeaenseTcs
cpegHum yposHeM Bl peructpupyeMbiM 3a YCTAHOBMEHHbIN
MPOMEXYTOK BpeMEeHM (TekyLLuin ypoBeHb B B nepuos «mex-
Jy» Pexumamm), KOTopbIii BKIOYaET B ceBs «mpueMnemblity n
«HempuemMneMblin» Ans Bpaya yposHu B u nponopuuoHaneH
aHamHe3y 3aboneBaHus. [ns onpefeneHns «CpeLHEB3BeLLEH-
Horo BI'1» Mbl npegnaraem cneaytowyto dopmyny:

_A1x B,+AXB,
- T

roe X - cpeHeB3BeLLeHHbI ypoBeHb B,

A, - cpeaHuin yposeHb Bl pexuma,, B, - nepuop ucnonb3osa-
HIS pexuma,

A, - cpeanuit yposeHb BI'] pexuma , B, - nepuog ucnosnb3osa-
HIS pexuma,

T - NpoROMKMTENBHOCTL BONE3HEHHOCTH TNAYKOMOM.
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Tabn. 5. Cpeaxve nokasatenu LITP Ha MOMEHT BKMHOYEHNS NALMEHTOB B UCCNEA0BaHME,

n=237, Mtm, Me (Q25%; Q75%), MKkMm.
Table. 5. Mean CCT at the time of enrollment, n = 237, M £ m, Me (Q25%, Q75%), um.

Passutas flanexo
HayanbHas cranvs) 3aleqwas TepmuHanbHas Cratuctuyeckas
cragusi/ Mo dgrate crapusi/ cragus/ [0CTOBEPHOCTb/ Beero/All,
Early glaucoma, [ —— Advanced Late glaucoma, Statistical n=237
n=135 g T glaucoma, n=14 significance, p/H
n=60 n=28
LITP Ha momeHT
BRI04EHIA 542,74+2,55 540,12+5,39 530,43+6,97 539,14+9,48 0416 540,412,22
MAVIEHTOB B 543 548 5345 550 p=, 543
uceneposaHue/ i i . ) H=2,846 i
CCT at the time (526; 562) (501,5; 568) (503; 554) (526; 557) (520; 562)
of enrollment

Tabn. 6. YposeHb B[, B 3aBUCMMOCTY OT CTaauu rmaykoMbl, HA MOMEHT AMarHoCTUpoBaHus 3abonesaxuns, n=237,
Mx+m, Me (Q25%; Q75%), Mm pT.CT.
Table. 6. The level of IOP, depending on the stage of glaucoma, at the time of diagnosis of the disease, n = 237, M
m, Me (Q25%; Q75%), mmHg.

[aneko
HavanbHas PaseuTas cragns/ 3aleqiias TepMihankHas CratucTuyeckas
cTagusi/ Moderate cTagus/ cramus/ AOCTOBEPHOCTL/ Bcero/All,
Early glaucoma, glaucoma, Advanced Late Ianucoma Statistical n=237
n=184 n=42 glaucoma, g significance, p/U
n=11
BI'[l Ha MOMEHT p,,<0,001
AUarHocTu- U. =-5.806
. 12 9
| 2536£02225 | 2020806030 | 3145419130 | ipuepui pa<000 | 0302
IOP-level at the (24; 27) (26; 32) (28;37) VICKIIFOHEHIA U1szg55:63 (24; 28)
time of glaucoma S 23:_0’ 574
diagnosis .

Tabn. 7. YposeHb B[, B 3aBUCMMOCTY OT CTaguu rnaykombl, Ha MOMEHT (puHanbHOro o6cnefoBaHus, =237, Mtm,
Me (Q25%; Q75%), Mm pT.CT.
Table. 7. The level of IOP, depending on the stage of glaucoma, at the time of final examination, n = 237, M + m, Me
(Q25%; Q75%), mmHg.

[aneko
PasBuTtas
HayanbHas e 3allenLas TepmuHanbHas CraTtuctnyeckas
crapusi/ cragusi/ crapusi/ AO0CTOBEPHOCTb/ Bcero/All,
Moderate .
Early glaucoma, laucoma Advanced Late glaucoma, Statistical n=237
n=135 g an glaucoma, n=14 significance, p/H
n=60 =28
YposeHb Bl
Ha MOMEHT
(huHanbHoro 19,13+0,24 19,22+0,37 20,04+0,64 20,14+1,52 0557 19,32+0,2
obcnenosaHus/ 19 19 19,5 19,5 |F_)|=2’ 073 19
|OP-level at (17; 21) (17; 20) (18; 21,5) (16; 22) ’ (17; 21)
the time of final
examination

[MonyyeHHble pesynbTaTbl CBUAETENLCTBYKT O TOM, YTO
NUWb Yy MaUMEHTOB C HavanbHoW cTaguen MOYT 3HaveHne
«CpefHeB3BeLLeHHOro» YpoBHS BI[l COOTBETCTBYET peKOMEH-
pyemomy PT'O ypoBHIO 0(pTanbMOTOHyCa Ans AaHHOW CTagum
rnaykombl, B TO BPEMS KaK Y MaLMEHTOB C Pa3BUTOM, Aaneko 3a-
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weawen n TepmuHansHon ctaguamn MOYT, 3ToT nokasatenb
[0CTOBEPHO BbILLE. BbIsSIBNEHHAs 3aKOHOMEPHOCTb MO3BONSIET
rOBOPUTb O «CpeaHeB3BeLLeHHOMY ypoBHe B, kak 06 ogHoM
13 BO3MOXHbIX MPEeanKTOPOB 3ab0neBaHuns, a Takke chopmu-
poBaThb elle OAMH MPUHLMM HEOOXOAMMOCTU CMEHbI pexuma
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Tabn. 8. «CpeaHeB3BeLLEHHbINY YpoBeHb BI[, B 3aBUCUMOCTM OT CTaauM rnaykoMbl, Ha MOMEHT (OMHANBHOrO
obcnepoanust, n=237, Mm, Me (Q25%; Q75%), MM pT.CT.
Table. 8. The «inter-visit» level of IOP, depending on the stage of glaucoma, at the time of final examination, n = 237,
M £ m, Me (Q25%; Q75%), mmHg.

Pa3ssutas [aneko
HavanbHas TepmunanebHas | CraTtuctuyeckas
cragus/ 3alwenuwas
cragus/ cragus/ [0CTOBEPHOCTL/ Beero/All,
Moderate cTapus/ . z
Early glaucoma, Late glaucoma, Statistical n=237
n=135 glaucora, Advanced n=14 significance, p/H
n=60 glaucoma, n=28 g 2P
p=0,007
H=11,982
e,
3HaYeHMe YPOoBHSI U= 0 261
Bl Ha MOmeHT %-3 ?g(;gg
(huHarnbHoro 20,26+0,19 20,5 | 20,21+0,28 20,45 | 21,43+0,42 21,1 22,11£0,76 =0,004 20,540,15
obcnepoBanus/ (18,9; 21,5) (18,7; 22,1) (19,95; 22,9) 22,25 (21; 24,7) %4 2883 20,6 (19; 22)
The «inter-visit»
p,.=0,046
|OP-level at 23
. ) U=-1,994
the time of final -
examination P,,=0,008
U=-2,637
p,,=0,215
U=-1,241

Mpumedanue: p,,=0,794; U, ,=0,261 - cTeneHb CTATUCTUYECKOM JOCTOBEPHOCTU PasNUYWil MEXaY HauarnbHON U Pa3BUTON CTAANAMM [rayKo-
Mbl; P, ,=0,048; U = -1 980 CTeneHb CTaTUCTMYECKOM JOCTOBEPHOCTM PasfMunin MeXOy HauyanbHOW M Janeko 3alleflen cTagusMu rnay-

komsl; p, ,=0, 004 U

=-2,883 - cTeneHb CTaTUCTUYECKON LOCTOBEPHOCTW pasfnyuii mMexay HayarnbHON 1 TEPMUHANBHON CTagNsaMm rnayko-

Mbl; p, ,= =(,046; U, = 1 994 CTeneHb CTaTUCTUYECKON JOCTOBEPHOCTW Pasnnymii Mexay pasBuTON 1 Janeko 3alleflien CTagusamMu rnaykombl;
P, =0 008, o -2 637 CTeneHb CTaTUCTUYECKON AOCTOBEPHOCTY PA3MMYMIA MEXAY PA3BUTON U TEDMUHATBHO CTaanaMU riaykomsl; p, ,=0,215;
U,,=-1,241 - cTeneHb CTaTnCT4ecko A0CTOBEPHOCTY Pasniinii Mexay AaneKo 3aleaLed i TepMUHANbHON CTAAMAMM rayKoMbl.

NeyYeHus, B 3aBUCUMOCTH OT BbiLLIEYKa3aHHOMO pacyeTHOro no-
kasarens.

B psije MHOroLeHTpOBbLIX UCCNe0BaHNA, NPOBEAEHHBIX MO
nHMumaTuBe Poccuickoro rmaykomHoro obuiectea B Poccun
W Ha NOCTCOBETCKOM MPOCTPaHCTBE, HEOQHOKPaTHO 0BCyxaa-
nuck 6e3onacHble AnanasoHbl 3Ha4eHUn YpoBHS 0hTanbMOTo-
Hyca Ans NauneHToB ¢ pasnnyHbiMu ctaguamu MOYT [20 - 28].
BmecTe ¢ Tem faHHble, NpeAcTaBneHHble B Tabnuue 7, cauae-
TENbCTBYIOT O TOM, YTO YpoBeHb BI'[l Ha MOMEHT (hmHanbHOro
obcregoBanms y nauueHToB ¢ pasHbiMi ctaguamm MOYT go-

cToBepHO He otnuyancs (p=0,557, H=2,073), n coctasnan B
cpeaHem 19 (19,3240,2; (17;21)) mm pt.cT. O3HayaeT nm 3To,
4TO NPy BbIOOPE METOAA MOHWKEHNS YPOBHS Bl KMMHMLMCTBI
NPUAEPXKUBAIOTCS OANHAKOBbIX 3HAYEHWH, BHE 3aBUCUMOCTY OT
cragun? C Lenblo aHanuaa «onTuManbHoro» yposHs BI, T.e.
«NpUeMnNemMoro» Ans KIMHULMCTOB YPOBHS O(hTanbMOTOHYCA,
BOCTWXXEHME KOTOPOTO SIBMSIETCS CUHANOM K 3aBEPLLEHMIO NO-
Bopa Tepanuu, Mbl NpoaHaNM3NpoBan UCKoMoe 3HadeHue Bl
B 3aBMCMMOCTM OT CTaANN Ha MOMEHT (hHanbHOro obcrneaosa-
Hus (Tabn. 9).

Tabn. 9. «OnTumanbHbIny ypoBeHb BI[, B 3aBUCMOCTM OT CTaguM rMaykoMbl, Ha MOMEHT duHanbHoro obenenosa-
Hus, n=237, Mtm, Me (Q25%; Q75%), Mm pT.CT.
Table. 9. The «optimal» level of IOP, depending on the stage of glaucoma, at the time of final examination, n = 237,
M £ m, Me (Q25%; Q75%), mmHg.

Pa3ssutas [aneko
HayanbHas cragusi/ sawenuas TepMuHanbHas Cratuctnyeckas
craausi/ Moderate cranus! craousi/ [0CTOBEPHOCTL/ Bcero/All,
Early glaucoma, Late glaucoma, Statistical n=237
n=135 glaucoma, Advanced n=14 significance, p/H
n=60 glaucoma, n=28
«YnobHoe»
3HaYEHMe YPOBHS
B 3a nepuog
HabnopeHus/ 19,16£0,18 19,3 | 19,29+0,29 19,3 | 19,64+0,4 19,6 20,09+0,7 p=0,597 19,3+0,14
The «optimal» (18;20,7) (18; 20,9) (17,9; 21) 20 H=1,882 19,5
|OP-level during (18; 21,7) (18; 21)
the observation
period
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Tabn. 10. «MHTONEpaHTHbIA» ypoBeHb BI', B 3aBMCUMOCTI OT CTaauMM rnaykoMbl, HA MOMEHT (OHANBHOTO
obcnepoanusi, n=237, Mtm, Me (Q25%; Q75%), Mm pT.CT.
Table. 10. The «intolerant» level of IOP, depending on the stage of glaucoma, at the time of final examination,
n =237, M £ m, Me (Q25%; Q75%), mmHg.

p [aneko
H asBuTas
avarnbHas — 3aleqwas TepmuHanbHas Cratuctnyeckas
cragus/ craousi/ crapusi/ BOCTOBEPHOCTb/ Bcero/All,
Moderate o ~
Early glaucoma, Advanced Late glaucoma, Statistical n=237
~ glaucoma, - sAnif
n=135 _ glaucoma, n=14 significance, p/H
n=60
n=28
p<0,001
H=32,175
«WHTONE- FiJ1f-10‘$())2515
3Ha‘5)::;:oe» Uil
YPOBHA U=-3,415
BI[ 3a nepvop 22,9+0,23 23,88+0,38 25,11£0,56 27,07+0,56 p,,<0,001 23.66£0,19 23,5
HabnoaeHus/ 23 23,5 24,75 27 US-4.835 (22: 25)
The «intolerant» (22; 24,5) (22; 25) (23; 26,5) (26; 28) 0.065 '
IOP-level during e
the observation \
iod p,,<0,001
perio U=-3,585
p,,=0,016
U=-2,408

Mpumevanue: p, ,=0,055; U, ,=1,921 - cTeneHb CTaTUCTUYECKOI AOCTOBEPHOCTU Pa3nuumii Mexay HauanbHoM U passuToi CTapusMM rayko-
Mbl; p13 =0,001; U =3, 415 CTeneHb CTaTUCTMYECKOIN JOCTOBEPHOCTW Pa3nuumii MeXay HavarnbHOM U Aareko 3allefllei ctagusamu rnayko-

; p,,<0,001; U = -4,835 - cTeneHb CTATUCTMYECKON AOCTOBEPHOCTM Pasnuymii MeXay HavyanbHOW N TEPMUHAMBHON CTaaUSMU TnayKombl;
p -0 065 U,,=1 847 CTeneHb CTaTUCTUYECKON JOCTOBEPHOCTM PasnuymMii MEXOY Pa3BUTON W Aaneko 3alleflen CTagusmn riaykombl;
P, 4<0 001, U -3,585 - CTeMneHb CTaTUCTU4ECKO! AOCTOBEPHOCTY Pa3NMIt MEXAY PasBUTON 1 TepMUHATIBHOW CTaasMU rmaykomel; p, ,=0,016;

’ 24
U, = -2,408 - cTeneHb CTaTUCTUYECKOI AOCTOBEPHOCTY Pasfnyuil MEXAY AaneKo 3allesiuen v TEpMUAHANbHON CTaaUAMM riayKoMb.

Tabn. 11. Jons cnyyaes ¢ komneHcaumer BI'[l Ha MOMEHT AMarHOCTUPOBaHUS rMayKoMbl MOCIEe HasHaYeHNs
Pexuma Ne 1 1 Ha MOMEHT (puHanbHOro 06cnefoBaHus Ha (hoHe npumeHeHns Pexvumos Ne 2-4.
Table. 11. The proportion of cases with IOP compensation at the time of glaucoma diagnosis after the appointment of
Regime Ne 1 and at the time of the final examination on the background of Regimens Ne 2-4.

BpemeHHas Touka/ Ha momeHT guarHocTupoBaHus MOYT/ Ha MoMeHT dmHansHoro obcnenoBaHms/
Time point At the time of glaucoma diagnosis At the time of final examination
Passutas e Pa3ssutas R
HavanbHas 3awepuwas HavanbHas 3aweawas
crapusi/ craousi/
Crapous/Stage cragus/ crapusi/ crapusi/ cragus/
Moderate Moderate
early glaucoma Advanced Early glaucoma Advanced
glaucoma glaucoma
glaucoma glaucoma
[exomneHcauus/ 4 16 9 14 9 26
Decompensation 2,17% 38,10% 81,82% 10,37% 15,25% 61,90%
KomneHcaumsi/ 37 18 2 24 24 12
Compensation 20,11% 42,86% 18,18% 17,78% 40,68% 35,71%
Cynep-
komneHcaums/ 143 8 0 97 26 4
Super- 77,72% 19,04% 0% 71,85% 44,07% 9,52%
compensation
Bcero/All 184 42 " 135 59 42

Kak cnegyet u3 Tabnuubl 9, «npuemnembiii ans knuHuum- — (p=0,597, H=1,882) y nauneHTOB C pasHbIMK CTagusamu rnayko-
cta» ypoBeHb BI[l Ha npakTuke QOCTOBEpHO He OTnMYancs  Mbl M cocTaBnsan B cpegHem 19,5 (19,3+0,14; (18; 21)) mm.pT.CT.
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Mo aHamorMyHOMy MPUHLMMY Mbl MPOAHANM3MPOBaNK Tak
Ha3bIBaEeMbIl «MHTONEPAHTHbIY ypoBeHb BI, T.€. TO 3Haye-
HWe YpOBHS 0(PTanbMOTOHYCa, KOTOPOe SBASETCS ANS KIMHU-
LmcTa MapkepomM HeoBXOAMMOCTH CMEHbI PEXMA NEYEHUS.

TNorvyHo Bbino Gkl NPeANoNoXKUTbL, YTO NO MEPe pocTa CTa-
amm TNOYT npepnensHoe 3HaueHue BI[, HacTopaxwBaiollee
KnuHuymcTa 1 TpebyloLiee WHTEHCUGMKALMN Tepanium, JOMK-
HO yMeHbLUaTbCs. B AeiicTBUTENBHOCTM Xe Mbl Buaum (Tabn.
10) OTYETNMBYHO TEHAEHLMIO POCTA YPOBHS «MHTONEPAHTHOMO»
ypoBHs BI'[l ot cragum k ctagum (p<0,001; H=32,175).

[MpuopuTeTHOI 3agayelt NeYeHUs NaLMEHTOB C rnaykoMO
SBNSIETCS AOCTKEHME PEKOMEHA0BAHHbIX YPOBHEN OpTanbMo-
TOHyCa [7151 KaXOO0M KOHKpeTHoi cTaguu. B Tabmvue 11 npea-
CTaBreHbl JaHHble 06 ypoBHE 0(hTanbMOTOHYCA y NaLnNeHToB
C PasnMYHbIML CTaUSMI rNayKOMbl HA MOMEHT WMarHoCTUpo-
BaHUs 3a00neBaHusl, Ha MOMEHT (PUHANBHOTO UCCNeaoBaHUs 1
3a BeCb nepuvof HabntoaeH!s ¢ MOMEHTA AWarHoCTUPOBaHUS,
PaHXMPOBaHHbIE NO CTENeHU komneHcauum B, roe «komneH-
CMpOBaHHbLIM» Mbl cuuTanu BI[], HaxogsLleecs B peKoMeHzo-
BaHHOM PT'O nsi KOHKPETHOM CTagun [yana3oHe 3HauYeHWN,
«[1eKOMNEHCMPOBaHHbIMY - 3HaueHue BI[l, Haxopsweecs
BblLLEe BEPXHEN rpaHuLpl pekomeHaoBaHHoro PI'O ananasoHa,
1 «CynepKOMMNEeHCUPOBaHHbIMY - 3HaueHne BIT, HaxoasLeecs
HWXE HWKHEN rpaHnLbl pekomeHpoBaHHoro PIO 6esonacHoro
«kopugopa» (Tabn. 11).

CornacHo npegcTaBneHHbiM B Tabnmue 11 gaHHbIM, Ans
MauWeHToB C HavanbHoi ctaguein MOYI cTapToBbI pexum,
B Lenom, 6bin addekTuBeH: 40N «4eKOMNEHCMPOBAHHBIXY
rna3 coctasuna nuwb 2,17%. Ho ana nauneHToB ¢ pasBuToN
W Jarneko 3aleplleit CTaausMi NPOLEHT NauWeHToB, NOny-
varowwmx HeahEeKTUBHYIO Tepanuio, OKasancs BbICOK: AEKOM-
MEHCMPOBaHHbIN CpeaHEB3BELLEHHbI YpoBeHb Bl BbISBNEH y
38,1% nauwueHToB ¢ passuton 1 81,82% - ¢ Aaneko 3alueaLuen
craguen MOYT. Ha ¢oHe HasHaueHus pexumos NeNe2-4 Bknito-
4NTenbHO, BO3pacTaeT LONS NaLMEHTOB C HaYanbHON CTaaumen
MOYT, He nonyyatLLmx aaekBaTHOM MNOTEH3UBHOM Tepanuu
(10,37%), a B rpynnax c pa3BMTOI 1 Aaneko 3alleflen cTa-
aven MNOYT ata pons coctaenset 15,25% u 61,9% cooTseT-
CTBEHHO.

MporpeccupoBaHue rnaykombi

MporpeccupoBaHie 3aboneBaHus y nauneHToB, bonetowmx
rnaykoMoW, onpegensieTcs U3MeHEHNEM CTPYKTYPHO-(DYHKLMO-
HanbHbIX MapameTpoB. [lokasaTenb CBETOYYBCTBUTENBHOCTY
MD, xapakTepwaytlolimii cpegHee OTKIOHEHWe, T.e. 0OLyio
pasHuLy MexXay HOPManbHOWM YyBCTBUTEMBHOCTHH), C YYETOM
BO3pacTa, 1 YyBCTBUTENBHOCTLIO CETYATKM Y KOHKPETHOMO na-
UMeHTa, siBNsieTcs Haubonee MHGOPMATUBHBIM B Onpeaene-
HUM AMHAMUKN U3MEHEHWA. B aTOM CBS3W, Ha hOHE M3y4YeHus
nokasateneit ypoBHa BI'[l Ha pasHbix aTanax, onpeaeneHus
3(hhEKTUBHOCTM MCNONBb30BAHNS TOTO UM UHOTO PEXMMA, Mbl
1CccreaoBanu U3MEHeHUs Nonem 3peHns, a Takke ConocTaBunmn
yposeHb BI' u auHamuky MD (Tabn. 12). Mbl nocuntanu Heob-
XOAUMbIM Pa3aenuTb MaLMEHTOB Ha 4 rpynnbl: C NONOXMTENb-
How anHamukoi MD 3a nepuop Habnogerus; ¢ AuHamukoi ot 0
Jo -1 ab/ron; ¢ auHamukoit ot -1 fo -2 ab/roa; 1 ¢ AuHaMUKoN
6onee -2 ob/roa.

Bbino ycTaHoBnEHO, YTO 3a Nepuoj HabnogeHNs B nokasa-
Tenb MD nmen nonoxutensHyto auHamuky B 29,5% (70 rna3)
cnyyaeB. ATOT akT MOXHO OOBACHUTL MnU COIOKTYaLMUsMU
UK, BO3MOXHO, 3GhheKTOM neyeHnst. Ho B ocTanbHbIX cryya-
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5x (70,5% (167 rnas)) MD umen oTpuUaTenbHy0 AMHaMKKY: B
nonosuHe cryyaes (50,6% (120 rmas)) MD yxyawuncs meHee
yem Ha -1ab/rog, B 11,8% (28 rnas) sHaueHne MD yxyaLwmnoch
¢ -2 <mf/ropg < -1, a B 8,1% (19 rnas) sHayeHne MD yxyawwu-
nocs 6onee yem -2 mf/rog (Tabn. 12).

Kak cnegyet n3 npefcTaBneHHbix B Tabnuye 12 gaHHbIX,
nokasaten BI[l Ha cTapTe, «MHTONEPAHTHOTO» 3HAYEHUs
ypoBHs BI[l, a Takke «CpeaHEB3BELLEHHOrO» 3HaYeHUs og-
TanbMOTOHYCa BblnK HUXKe B rpynne nauueHTOoB C yCTaHOBNEH-
HbIM nporpeccupoBannem MeHee 1 gb/roa.

AHanu3 nokasatenern ypoBHs 0TanbMOTOHyCa YCTaHo-
BUI1, YTO YeM Gonblue Obino 3HaveHne Bl Ha MOMEHT guarHo-
CTUPOBaHus1, TeM HebnaronpusaTHee Gbina auHamuka MD u, kak
crefcTBue, rmaykoma nporpeccuposana. Takum obpasom, Ha
MOMEHT AnarHocTupoBaHus nokasatens MD yxyawwuncs Gonee
yem -2 ml/rog Ha rmasax rae yposeHb Bl Ha cTapTe 6bin 28
(25,0; 30,0). Tarke BaXHO OTMETUTb, YTO 3a Bpemsi Habnoae-
HUWS1, B TpyNnax ¢ pas3Hom oTpuLaTenbHoO guHamukoin MD «He-
yaobHoe» 3HaueHne BI' [l He onyckanock Hike 23,4 MM pT. CT.,
a B rpynne ¢ otpuuatensHon auHamukon MD 6onee yem -2 mI/
rog «HeygobHoe» 3HayeHne BI'[] npakTnyeckn He oTnMYanoch
ot B[] nepep CTapTOBLIM PEXMUMOM NTEYEHNS - OHO CHU3WMOCH
TOMbKO Ha 1 MM pT. CT. JTOT (haKT yKasblBAaeT HaM Ha TO, YTO
He3aBWCKUMO OT cTaauu rmaykombl, B 70,5% (167 rnas) cnyyaes
ohTanbmMonorn He ToponsTca 6oree akTMBHO CHWXaTb Ypo-
BeHb B, gonyckatoT noBbleHHbIE 3HaveHust BI'l Ha Gonee
ONNTENbHOEe BPEMS U CTPYKTYPHO-(OYHKLMOHAMbHbIE COCTaB-
NALLKE rMa3a UIMEHSIIOTCA B XyALLYI CTOPOHY. B pesynbTate
rmaykoma He ctabunusupyetcs, a nporpeccupyet. MonydyeH-
Hble [aHHble NPUBOAST Hac K BbIBOZY, YTO €CAN KIMHNLMCTDI
JOMyCKAOT MOBbILIEHHbI YPOBEHb «HEYAOOHOTO» 3HaYeHus
B[, To v konebanus B Bo Bpemsi Ha3HaYEHHbIX PEXUMOB —
«cpefHeB3BeLLeHHoe» 3HaueHue Bl - Toxe Bbicokve. Mped-
CTaBNeHHble B TabnuLe JaHHble YKasblBakOT Ha TO, YTO 3a ne-
puoa HabnoaeHNs «cpeaHeB3BeLLeHHoey 3HaveHne Bl Obino
okono 20,5 MM. pT. CT., a B rpynne ¢ oTpuLiaTenbHOM AuHaMm-
ko MD 6onee 4yem -2 MI/rog «CpeaHEB3BELIEHHOE) 3HAYEHE
BI'l He onyckanocb Hke 23 MM. pT. CT. U COOTBETCTBEHHO,
MPOrHO3 B 3TOW rpynne nauueHToB byaeT xyxe.

Mo aHanorMyHOMy MpUHUMNY B paMkax MpeacTaBEHHOro
nccnefoBaHus Hamu Obina npoaHanuavupoBaHa AuHamuka ne-
PUMETPUYECKNX MBMEHEHWUA 1 OPTANbMOTOHYCA ANS NaLueH-
TOB C HavanbHoi ctaguen MOYT (Tabn. 13).

[pumeyaTesnibHo, YTO B rpynne NauMeHTOB C HayarbHOW
ctagven MOYT, kak 1 npu aHanu3e BCex rpynn NauueHToB ¢
MOYI Ge3 yyeta cTagui, HambonbLuash CKOPOCTb MPOrpeccu-
poBaHus 3aboneBaHns 3adMkcMpoBaHa Anst Tex nauueHToB, y
KOTOPbIX YPOBEHb «CpeaHeB3BeLueHHoro Bl Iy 6bin 23,4 (21,6;
24.,4) mm.pT.CT. lMony4yeHHble pe3ynbTaThl NO3BONSIOT CAENaTh
BbIBO4 O TOM, YTO YpOBeHb «CpeaHeB3BelleHHoro BI[» B
npegenax 23 MM.pT.CT. - TOT paKTop, KOTOPbINA ABNSETCS Mpe-
AuKTopom BbicTporo nporpeccupoBanns MOYT kak Ha Havarnb-
HOW, TaK 1 Ha NPOABUHYTLIX cTagusix 3abonesaHus, n Tpebyet
Bonee NpuCTanbHOrO BHUMaHWS KIMHWALMCTOB B NpoLiecce npu-
HSATVS PELLEHNSI O CMEHE TaKTWKM NeYeHus.

ObpalyaeT Ha cebs BHAMaHWEe M CONOCTaBUMOCTb 3HaYe-
HUI «MHTOMNEpaHTHOro» ypoBHs B[ y nauweHToB ¢ 6bICTPO
nporpeccupytoLLeit rnaykomoit: 27 (26; 30) 4ns HavarnbHoM cTa-
avmn NMOYT un 27 (25,5; 30) ons Bcex rpynn nawueHTos, 6e3 yde-
Ta CTagui, 4To B OYEpesHON pa3 CBUAETENLCTBYET O TOM, YTO
pearbHO CyLIECTBYHOLLAs CUTyaLys, rAe Npy BbIGope TaKTUKK
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Tabn. 12. QuHamuka nokasatenei nepumetpui (MD) 1 TOHOMETPUM HA MOMEHT ANArHOCTUPOBaHUS rmaykombl, 6e3

yyeTta ctaguit 3abonesanus, n=237, Mtm, Me (Q25%; Q75%), mm.pt.cT./[6.

Table. 12. Dynamics of perimetry (MD) and tonometry parameters at the moment of glaucoma diagnosis, excluding

disease stages, n = 237, M £ m, Me (Q25%; Q75%), mmHg/db.

YposeHb Bl
Ha MOMEHT «MHTOMNEpaHTHOE»
Cratuctnyeckas
[VMarHoCTMpOBaHms 3HaueHne «CpeaHeB3BeLLEHHOEY OCTOBEDHOCTH/
Bce naumenTbI/All patients rnaykombi/ ypoBHs BIL/ 3HayeHue ypoBHs BI 1/ Staﬂstical sipnificance
The I0P-level The «intolerant» The «inter-visit» IOP-level /.? '
at the time of glaucoma |OP-level P
diagnosis
p,,<0,001
wilion > 0/ 25,8120,46 22,6640,34 20,01£0,28 o
mdlyear> 0, 25 22,75 202 B 00
n=70 (24; 27) (21; 24,5) (18,9; 21,4) p,,<0,001
T=7,195
p1£<0,001
1 < ullrog <0/ 26,28+0,32 23,49+0,23 20,39:0,19 T
-1 <mdlyear <0, 2 234 206 Faa a7
n=120 (24; 28) (22; 25) (19,1; 21,65) p,,<0,001
T=9,427
p,,=0,015
-2 <mfrog < -1/ 27+1,01 24,650,6 20,6+0,45 T=<2[,)26107 1
-2 <md/year < -1, 25,5 24,65 20,7 p+3=4 600
n=28 (24; 29,5) (23; 27) (18,65; 22,3) p,,<0,001
T=4,201
p,,=0,670
mi/rog < -2/ 27,68+0,67 26,92+0,74 22,82+0,54 T=364§g 1
mdlyear < -2, 28 27 23 e
n=19 (25; 30) (25,5; 30) (21,5; 24,7) p,,<0,001
T=3,724
p,,=0,219 p,,~0,069 p,,=0,311
U,,=1,229 U,,=1818 u,,=1,012
p,,=0,393 p,,~0,003 p,,=0,341
U,,=0,853 U,;=-2,990 U,,=-0,952
CratucTndeckast p,,=0,010 p,,<0,001 p,,<0,001
[0CTOBEPHOCTL/ U,,=-2,582 U,,=4,572 U, 4,281
Statistical significance, p,;=0,869 p,;=0,027 p,;=0,626
p/U U,,=-0,165 U,,=-2,208 u,,=-0,487
p,,=0,057 p,,<0,001 p,,<0,001
U,,=-1,905 U,,=-4,231 U,,=4,336
p,,=0,218 p,,=0,023 p,,=0,003
u,,=1.233 U,,=2,273 u,,=2,97
p,,<0,001
T=9,174
Beero/All 26,34+0,25 23,660,19 20,510,15 b, <0,001
n=237 2 23,5 206 T=13,096
(24; 28) (22; 25) (19; 22) p,,<0,001
T=13,110
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Tabn. 13. QuHamuka nokasatenei nepumeTpun (MD) 1 TOHOMETPUM HA MOMEHT ANArHOCTUPOBAHMS raykoMbl Y
NaLMEHTOB C HavamnbHOM cTaaven 3abonesanus, n=184, Mtm, Me (Q25%; Q75%), mm.pt.cT./[16.
Table. 13. Dynamics of perimetry (MD) and tonometry parameters at the moment of glaucoma diagnosis in pa-
tients with the initial stage of the disease, n = 237, M £ m, Me (Q25%; Q75%), mmHg/db.

[MaumneHTbl ¢ YposeHb B «MHTONEpaTHoE» «CpepaHeB3BeLLEHHOe CratucTnyeckas
HaYanbHoM Ha MOMEHT 3HaYeHe YPoBHS 3HayeHue [10CTOBEPHOCTb/
cragven MOYT/ [NarHocT1poBaHus Bro/ ypoBHs B/ Statistical significance,
Patients with early rnaykombi/ The «intolerant» IOP The «inter-visit» IOP-level pIT
stage of glaucoma The I0P-level at the time of
glaucoma diagnosis
p,,<0,001
M T=4,572
[/rog > 0/ 24,8+0,32 22,6%0,38 20,06+0,33 <0,001
MD/year> 0, 25 23 203 P 5248
n=59 (24; 26) (21; 25) (18,7, 22,2)
p,,<0,001
T=6,586
p,,<0,001
1< MJron < T=6,003
- rog < 0/ 25,68+0,33 23,21+0,25 20,42+0,22 <0,001
-1 <MDlyear <0, 25 23 20,6 Prs 5902
n=95 (24; 28) (22; 24.5) (19;21,7) <6.001
p2 3
T=8,353
p,,=0,535
<M 1=0,621
- [l/rog < -1/ 24,71+0,86 24,06%0,8 20,21%0,6 <0001
-2 < MDlyear < -1, 25 2% 205 Pis T3 574
n=17 (23; 26) (22; 26) (18,6 22,2) b, 0,001
=3,266
p,,=0,026
Mrog < -2/ 26,46£0,57 2777408 22,.96£0,71 2
MD/year < -2, 27 27 234 o
n=13 (25; 28) (26; 30) (21,6; 24,4) ~0.001
Pys=Y
T=3,180
P, 2—0 143 p,,=0,329 p12 =0,492
uU,,=-1,465 u,,=-0,976 u,,=-0,688
p13 =0,640 p13 =0,061 p13 =0,970
o T U, ,=0,467 U,,=1870 U,,=-0,037
[OCTOBEPHOCTL/ Py 4'0 = p1 4<0 001 p1 4<0 001
Statistical U, =2317 U, =-4,525 U, =-3,609
e p23 =0,216 p23 =0,122 p23 =0,661
significance, =1,237 U, =-1,546 U,.=0,438
pl p24—0 219 P, <0,001 D,,<0,001
u,,=1,230 U, =4,513 U, =-3,745
p34 =0,052 p34 =0,005 p34 =0,006
,=1,939 =-2,835 =2,763
p,,<0,001
25,3640,22 23,4202 20,47+0,18 ~eih
Bcero/All, ’ ’ ’ ’ ’ ’ P, .<0,001
e 227 225 18,85 222 T=11,425
(24; 27) (22; 25) (18,85, 222) 0, <0001
T=11,556

BEJEH!S MaLMeHTa C raykoMOW KIMHULMCTLI MPUAEPKMUBaLOT-
CS OINHAKOBbIX YPOBHEI 0(hTanbMOTOHYCa, BHE 3aBUCMMOCTH
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OT CTagun rnaykombl, COXpaHAETCA Ha NpaKkTuke U NpuBOANT K
nevarnbHoi CTaTUCTUKE CNaboBUAEHMS OT rnaykombl.
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3aknroyeHue

KomOMHMpOBaHHOE aHanMTUYeckoe Hay4YHO-KIMHUYECKOE
MHOTOLIEHTPOBOE KOrOPTHOE 1CCNeaoBaHe Obifo NpoBeEHO B
nepwog c aHeaps no anpenb 2017 roga Ha 30 Hay4HO-KNMHKYe-
ckux 6asax 6 (wectm) ctpaH (benapych, KasaxcraH, Kuprusus,
MongoBa, Poccusi, Y3bekuctaH), cunamm 35 knuHUUMCTOB. B
AaHHOW paboTe Npou3sedeHa NOMbITKa aHanu3a pexMmoB Ha-
3HaYeHUit, UCNONb3YEeMbIX Y MALMEHTOB C pasnyHbIMK CTa-
QUSIMW NEPBUYHONA OTKPLITOYTONbHOM NaykoMbl, AeTanbHbIX
XapakTepUCTUK YPOBHS O(DTaNbMOTOHYCa B pasHble nepuogpl
3aboneBaHus, BbISBMNEHNS HECOBEPLUEHCTB AEUCTBYIOLLEN CU-
CTEMbI ynpaBnexus nevyebHo-AMarHOCTUYECKUM NPOLLECCOM, 1
npuBeLEHNs ee K ONTUMarbHbIM, HayYHO-060CHOBaHHbIM 3Ha-
YeHUsM.

CpefHuii Bo3pacT MaUMEHTOB Ha MOMEHT [MarHoCTMpo-
BaHWs rmaykombl (Bce ctagun, 6€3 geneHns Ha reHaepHble
rpynnbl) coctaBun 64 (59,35; 68,15) roga, a Ha MOMEHT -
HanbHoro obcneaoBanus - 69 (64,6; 73,7) net. Takum obpasom,
aHamHe3 3aboneBaHus Ha MOMEHT (huHanbHOro obcneaoBaHUs
ANs NALUWEHTOB C pasHbIMW CTagWsIMK rnaykoMbl Obin conocTa-
BMM 10 BPEMEHW 11 cocTaBun B cpegHem 4,3 (3,7; 5,8) ropa.

Bbinu ycTaHOBNEHbI [OCTOBEPHbIE PA3NNYMs 3HAYEHWN
YPOBHSI O(hTANbMOTOHYCa Ha MOMEHT AWNarHOCTMPOBaHUS 3a-
foneBaHust y MauuWeHTOB C pasHbIMM CTagUsMW TNayKOMb;
naumeHTbl ¢ HayaneHol ctagueit NOYT Gbinn Monoxe 1 uve-
nn 6onee HU3KWIA YpOBEHb OPTaNbMOTOHYCA HA MOMEHT [ua-
THOCTWpOBaHWs 3abonesaHus, Yem 60MbHbIE C MPOABUHYTHIMI
cTapusmu 3abonesaHus. 3a nepuog Habnwopewns 4,3 (3,7;
5,8) roga nauMeHTOB C HayanbHOW CTafuen CTano MeHbLue
Ha 26,6%, 3a CYeT 3TOro YBENMYMNOCh KONMMYECTBO BOMbHBIX
C pa3BUTON 11 Aaneko 3awenLen craguamn (Ha 42,8% v 60,7%
COOTBETCTBEHHO) W «MOSBUMACLY rPynna MalueHTOB ¢ TEPMU-
HamnbHOW CTaguei rnaykombl (14 Yenosex).

B pgaHHomn pabote Obinu BBEAEHBI HOBbIE TEPMUHOMOTAYE-
CKie COCTaBAOLMe, XapaKTepuayloLLme cocTosiHue odhTanb-
MOTOHYCa B Pa3fuyHble BPEMEHHble OTPE3KM: «CpeaHeB3Be-
wenHoe BIO», «ontumansHoe B Oy», «uHTonepaHtHoe Bl O».
YCTaHOBMEHO, YTO NULUbL Y NALMEHTOB C HaYanbHOW CTaanen
MOYT 3HaveHue «cpefHeBaBelueHHoro BI» cooTBeTCTBYET
pekomeHayemomy PI'O ypoBHi0 opTanbMOTOHyCa ANst AaHHOM
CTaun rnaykoMbl, B TO BpEMS KaK Y MalMeHTOB C NpOLBUHY-
ToiMu cTagusimn MOYT 3HauyeHne «cpegHeBaBelleHHoro BI»
ObINo Bbille 3HaYEHU 0hTanbMOTOHYCA NpU (PUHANBHOM WC-
cnepoBaHun 1 «ygobHoro» ypoehst B B cpegHem Ha 1-1.5
MM.pT.CT. BbIsSiBNEHHast 3aKOHOMEPHOCTb NO3BONSET FOBOPUTL
0 «cpeaHeB3BeLUeHHOM Bl 1», kak 06 04HOM 13 3Ha4MMbIX Npo-
THOCTWYECKMX MapamMeTpoB 3abonesaHus.

[Mpu aHanu3e nokasaTenei cTaTMyeckon NepUMeTpum ycra-
HOBIMEHO, YTO MPOrPECCUPOBaHNE MAYKOMbI, BblpaXeHHOe B
oTpuLaTenbHon anHamuke uHoekca MD Gonee yem Ha -2 mI/
rofl, COOTBETCTBOBASO YPOBHIO «CpefHeB3BeLleHHoro BI» 23
MM.pT.CT: 23 (21,5; 24,7) onsi Bcex rpynn naumeHToB Ge3 yyeTa
CTaauin NepBUYHON OTKPLITOYrONbHOM rraykombl, 23,4 (21,6;
24,4) - pNs NauMeHToOB C HayanbHOW cTaguen rmaykombl. [lo-
nyyYeHHble pesynbTaThl NO3BONSIOT CAENATh BbIBOA O TOM, YTO
YPOBEHb «CpeaHeB3BelleHHoro BI» B npeaenax 23 Mm.pT.
CT. - TOT (PaKTOp, KOTOPbIN ABNSETCS NMPEAUKTOPOM BbICTPOro
nporpeccupoans MOYT kak Ha Ha4anbHOW, Tak U Ha NPOABY-
HYTbIX CTagusx 3abonesanus, 1 TpebyeT 6onee npucTanbHOro
BHUMaHWS KMMHULMCTOB B NPOLIECCE MPUHSATUS PELLEHUS O CMe-
He TaKTUKU NeYeHns.
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BbisiBNEHHas COMOCTAaBUMOCTb 3HAYEHMIA  «HeyaoBHOro
BIl» y nauneHTOB C BbICTPO NPOrPECCHPYIOLLEN rayKoMOon -
27 (26; 30) ons HavanbHoM cTagum u 27 (25,5; 30) ans Bcex
rpynn naumeHToB, 6€3 yyeta cTagni, CBUAETENLCTBYET O TOM,
4TO peanbHO CyLLECTBYIOLLAs CUTyaLus, rae npu Bbibope Tak-
TUKW BeAeHns nauyenTa ¢ MOYT KNMHULMCTBI NPUEEpKUBatT-
Csl OLMHAKOBbIX YPOBHEN 0PTaNbMOTOHYCA, BHE 3aBUCUMOCTY
ot ctaguu MOYT, coxpaHsieTca Ha NpakTyke 1 MPUBOANT K ne-
YarnbHoil CTaTUCTUKE CNaboBUAEHNS OT rMayKoMb.

Takum 06pa3om, pe3ynbTaThl JaHHOTO UCCReaoBaHMs MO-
ryT ObITb MCNONb30BaHbI AMNSt KOPPEKLMM CYLLECTBYHOLLMX K-
HWYECKNX PEeKOMEHAALWN, TPaKTYIOLWNX OCHOBHbIE MPUHLMMbI
neyvebHO-aMarHoCTUYECKON TaKTUKN Y BOMbHbIX C rNaykoMol, B
3aBMCMMOCTU OT CTagum 3aboneBaHns, UCXOAHOMO YPOBHS 0dh-
TanbMOTOHYCa U NPEANOXEHHbIX HOBbIX TEPMUHOMOTMYECKNX
COCTaBMSHOLLMX, XapakTepPU3YHLLMX YPOBEHb OPTaNbMOTOHYCA
B pa3sHble BPEMEHHbIEe OTPE3KU.
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HeBpogezeHepau,us Ha pemuHama - nbpBa npoaBa B
pa3Bumuemo Ha guabemHama pemuHonamus

[. KoceBa, 3. 3natapoBa
KaTegpa no o4yHu Bonectn u 3aputentu Hayku, MY, BapHa, CEOBAJ1, BapHa

Retinal neurodegeneration - first manifestation in
the development of diabetic retinopathy

D. Koseva, Z. Zlatarova
Department of ophthalmology and visual sciences, Medical University of Varna,
Specialized Eye Hospital, Varna

Pe3rome

JunaberHara peruHonatus ([IP) apiro e pasmiexaaHa KaTo eIMHCTBEHA POsSBA HAa MI3MCHEHUS B PETHHATA, IPHYMHECHH
ot 3axapaus nuabet (3M). [IpoyuBaHus OT MOCIETHUTE TOAMHMA COYAT, Y€ PETHHAIHA AWa0eTHA HEBPOIATHS CBHIIO
ce OTKpHBa IPH IHa0ETHIM JOPU Npeay KakBaTo U Aa € BacKynomnarus. HeBponereHepaTuBHU IPOMEHH B PETHHATA
MpY TALMEHTH, OOJTHH OT AUA0ET, ce HaOJoNaBaT KakKTo Ha CTPYKTYPHO HHUBO (C M3THHSIBAHE HA PETHHAJHH CIIOCBE
u 3ary0a Ha raHDIMIHN KJIETKH), Taka M Ha ()YHKIIMOHAIHO HUBO (HaMalieHa KOHTpAcTHa YyBCTBHUTEIHOCT, 3a0aBeHa
ajanTtanys KbM THMHO, POMEHH B 3PHTEIHOTO I0J1€). XHUIEPIIIMKEMUSTA, Bb3MAJICHUETO U OKCHIATHBHUS CTPEC
WTpasT BayKHA POIISl B Pa3BUTHETO Ha 3aXapHUs AUa0ET W HEroBHTE KbCHH YCIOKHEHHS, BKIFOUYUTEIHO JHabeTHaTa
peruHONaTHsA. MeTabOJIMTHUTE NPOMEHH B JMa0eTHaTa PeTWHA HapyllaBaT OajlaHCa Ha HEBPOIPOTEKTHBHHUTE M
HEBpOTOKcHYHHTE (hakTopu. KIMHWYHM TpoydyBaHMSA, W3MON3BAIIM ONTHYHA KoxepeHTHa Tomorpadus (OCT),
JIOKa3BaT, ue HEBPOJAETeHepalusITa Ha pETUHATA € IIbpBa IIposiBa B pa3BUTHETO Ha J(P.

KoarouoBu nymu: nuaberna perunonarusi, Hesponerenepanust, OCT.

Abstract

Diabetic retinopathy (DR) has long been considered to be only manifestation of retinal changes caused by diabetes
mellitus (DM). Recent studies suggest that retinal diabetic neuropathy also occurs in diabetic patients and is already
present before any microvasculopathy. Retinal neurodegeneration in diabetic patients is observed structurally, as
thinning of the inner retinal layers and ganglial cell loss, and functionally as decreased hue discrimination and contrast
sensitivity, abnormal visual field and delayed dark adaptation. Hyperglycemia, inflammation and oxidative stress play
important role in the development of diabetes and its late complications including DR. A better understanding of
the pathogenesis of DR shows that metabolic changes in the diabetic retina results in altered expression pattern of a
number of mediators including neurotoxic and neuroprotective factors, glutamate and erythropoietin. Recent clinical
trials, using Optical Coherence Tomography (OCT) prove, that neurodegenerative changes precede microvascular
retinal changes in diabetic patients.

Key words: diabetic neuropathy, neurodegeneration, diabetes mellitus, OCT.

BbuBegeHue

[nabetHata peTuHonatust (OP), cneundmnyHo MUKpo-
CbOBO YCNOXHeHue Ha 3axapHus guabet (3[), octaBa Boae-
la npuynHa 3a npuaobuta crenota B CBETOBEH Mallab cpen
MKOHOMUYECKM aKTMBHOTO Hacenenue [1]. C HapacTBawmsT
Opoit 6onHM 0T 3axapeH AnabeT, 6posT Ha 6onHuTe ¢ AP 1
3peHue-3acTpawasatya [P, kosTo BKItOYBA TEXKA CTEMEH Ha
HenponudepatveHa [P (HMNAP), nponndepartusra AP (MOP),
1 onabeTeH MakyneH egem, ce ovakea aa ce ysenuun go 191.0
MUnMoHa 1 56.3 munnoHa pecnektieHo Ao 2030 roguHa [2].

Cnopep efiHO OT NoCneaHUTE OnpefeneHus, cpeLlalln ce
B nybnukauumMte no To3u Bbhpoc, [P npeactasnssa gopma
Ha XpOHWYHA HEBPOCHbAOBA [AereHepauus, n3passiBawja ce
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B CTPYKTYPHW W (PYHKLUMOHAMHA NPOMEHM, KOUTO 3acsraT
MWUKPOCBAOBETE W HEBPOrMUsATa B peTuHara [3, 4].

MukpoBackynapHata Teopusi 3a reHesata Ha [P npeg-
norara MoBMLLEH KanunspeH nepMeabunnuTeT Ha CbaoBeTe B
peTuHaTa W HapyllaBaHe Ha KpbBHO-pETWHHaTa Gapuepa npy
nauuenTu cbe 3. 3arybarta Ha nepuumUTH € NOCOYeHa KaTo Hali-
paHO yCTaHOBUMUS MUKpoBackynapeH mapkep 3a [P [5], kato
Ce IMa npeaBua, Ye MUKPOAHEBPU3MITE MK 0GhTaNMOCKONMS!
unn  yHayc-cotorpacmst ca MbpBUS KNHWMYeH Oener 3a
nposiseHa [P [6].

B peTuHata, rmuanHuTe, HEPBHUTE KNETKA W KNETKUTE Ha
KPBBOHOCHMTE CbOBE Ca TACHO CBbP3aHW NOMEXIY CY B Taka
HapeyeHns ,HeBpoBackynapeH Cbto3” 1 uMar obliaTa 3agaya
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Ja NOAAbPXKAT HyXHaTa XOMeoCTasa 3a HeBpOpeTUHamnHaTta
yHKLms [7].

Mpoy4BaH1s OT MOCHELHNTE FOAWHU YCTAaHOBSBAT, Ye 3[
€ CbMPOBOJEH W OT AnabeTHa HEBpOMaTUs Ha pPeTWHaTa mnu
HEeBPOpETWHarNHa fereHepauus. Tasu HeBponatus e Habnwo-
[aBaHa Ha CTPYKTYPHO HWBO, KAaTO HEBPOHANHa anonTosa, 3a-
ryba Ha raHrmuiAHK KNETKW, peakTUBHA IMW03a U U3TbHSBaHe
Ha BbTPeLHUTe cnoese Ha peTuHaTta [8]. Hesponatusta Ha
petuHata npu 3[] e ycTaHoBEHa M Ha (PYHKLMOHAMHO HUBO OT
MHOXECTBO MPOYYBaHWS, U3MON3BaLLW ENEKTPOpeTUHorpadus,
W3crnedBaHWs Ha LBETHOTO 3peHue, KOHTpacTHaTa YyBCTBU-
TENHOCT M ajanTauusta KbM TbMHO. T€3M NpoyyBaHus ca
CTUrHanM [0 3aKMioyeHneTo, ye 3arybata Ha HepBHa TbKaH
B peTuHaTta npu 6onHM ot 3[] HacTbnBa MHOTO Mo-paHo OT
MUKpOBackynapHuTe npomeHn [9]. A OT CBOsI CTpaHa Bcsika
3aryba Ha HepBHa TbKaH BOAM 0 HaMansBaHe Ha peTUHanHaTa
pebenuna [10].

MartoreHesa

Barber et al. ca cpep nbpBuUTE NpeACTaBUnN KOHLENLMS
3a paHHWTe HEeBPOLEreHepaTMBHW MPOMEHN B peTWHATa npu
6onHu cve 3[ [11]. Te Habntopasart, Ye eanH Mecel, cnea npe-
OM3BMKaH 3axapeH AuabeT npu NbXoBe, Ype3 MpUMoXKeHWe
Ha CTPENTO30TOLMH, Ce MPOSIBIBA BMCOK MPOLEHT Ha KMeTKy
B anonTo3a B HeBpopeTuHaTa, Oe3 3Hauum 6poil anonTo3Hu
eHpoTenHn knetkn. CobluuTte aBTOpW Ca foknagsanu u no-
BWCOK MPOLEHT anonTo3a B HEBPOPETWHaTa Ha AuabeTHO
60nHM JoHOpKM cpaBHeHu cbe 3apasm (6e3 3[1) goHopu, fopu
AmabeTHo 6onHUTE JOHOPU fa ca 6unu Be3 MuKpoBackynapHM
NPOMEHM B peTuHaTa.

[QHrNAHUTE KNETKM B PETUHATA UMAT Hali-BUCOK NPOLEHT
anonTo3a 1 ca Han-paHo 3acerHaty [12]. Brcok Bpoit Ha kneTku
B anonTo3a ca HabnogaBaHu U BbB BLHLWHUAT NnekcugopmeH
cnov u otopeuentopute [13], U B NMUrMEHTHWS enuTen Ha
petuHaTa [14].

JonbnHutenHo e 61UNo ycTaHOBEHO, Ye OCBEH anonTo3ata,
Apyra npyy1Ha 3a HeBPOAEreHepaLysITa Ha peTuHaTa e rnuan-
HaTa akTuBauus [19].

HeBpopereHepauusTa Ha peTrHaTa ce siBsiBa PaHHO Chou-
The B naToreHesarta Ha [1P 1 3a Hest UMa HAKOMKO NOTeHLManHu
MexaHu3ma:

1. Bb3naneHue, XuneprinmkeMusi 1 OKCMAATUBEH CTPeC

BbananenneTo ce gedvHMpa kato Kackaga OT CbouTus,
Npean3BuKaHU B OTTOBOP Ha Pa3nuyYHW MaToNornyH1 CTUMYIIN.
To vrpae BaxHa pons B pasBUTMETO Ha AnabeTa W Heroute
KbCHU YCMOXHEHNS, BkMtounTenHo [OP. MonumopdoHykneap-
HWTE HeYTPOMNM Ca eHW OT OCHOBHWUTE KNETKM Ha Bb3na-
NEHNETO M MMAT BAXHO yyacTue B yBpedaTa Ha CbhoBUTE
eHOoTenHN knetku. Mpu grabetuum, nopagu Xwneprivkemns-
Ta, e HabntoaaBaH noBuLLEH Bpoit Ha nepudepHN NonMMopdo-
HyKI€apHU HeyTPOUIK, KaKTO 1 TEXHWST NO-NOW OTrOBOP Ha
ctumynu. ToBa BoaM A0 cnabo XPOHUYHO Bb3naneHue, KOeTo
urpae OCHOBHa pons B HeBpogereHepauusta [16].

OcTpata M XpOHUYHA XWUNEPTIINKEMUS CE CBbP3BAT OCBEH
cbe cnabo Bb3naneHue v ¢ OKCMAATUBEH CTPeC. YBenuyaBa ce
MWUTOXOHZpWanHaTa npoAyKLMS Ha CynepOoKCAMHM aHWMOHN, TOBa
BOAM OO yBpexaaHe Ha mutoxoHgpwanHata [HK, HamaneHa
NPOAYKUMS Ha MWUTOXOHZPMArHa eHeprus 1 nporpecus Ha
peTuHanHaTa HespoaereHepaums [17].

B opraHuMsvma CblLUECTByBa aHTWOKCUAAHTHA 3aliuTHa
cucTema, Ho Npu AnabeTuuy ¢ NoLL FAIMKEMUYEH KOHTPOI eHAO-
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reHHUTe aHTMOKCUAAHTU (CynepoKeua AncMynaTtasa, katanasa,
rMyTaTWOH, TMYTaTUOH PeLyKTasa 1 riyTaTyoH Nepokcuaasa) He
ca BOCTaTbYHO edpekTnBHY [18].

2. Mnytamat

[nyTamaTbT € OCHOBHWUAT HEBPOTPAHCMUTEP B PETWUHATa
W e OTIOBOPEH 3a MpefaBaHETO Ha HEpBHUS WMMMYNC OT
thoTopeLienTopuTe KbM OUNONSPHUTE KNETKW M OT OUNOMSAPHUTE
KNeTK/ KbM raHrmuiHnTe knetku. Mpu MetabonnampaHeTo Ha
rmyTamata ce mnoryyaeaT rMyTamuH W anda-keTornyTtapar.
Penuua nacregsaHns coyaT, Ye BUCOKWTE HMBA Ha riytamat
Ca CBbP3aHW CbC 3aryba Ha HepBHW KNETKM B LieHTpanHara
HepBHa cuCTeMa M peTwHaTa. bamaHcbT rnyTamar/rnyTamuH
MeXay HEBPOHWUTE W TMUaNHUTE KNETKM e HapylleH npu 30 u
npuynHaBa peTuHanHa HespogereHepaumus [17]. MpuymnHaTa
3a BUCOKATE HMBA Ha rnytamat npu 6onkm ot [IP ce cBbp3Ba
C OMCAYHKLUMS Ha Makpormusta npu MeTabonuavpaHeTo Ha
rnytamarta [19]. Tasu guchyHKUNS € CneacTBUe OT MOHWKe-
HUTE HUBA Ha rnyTamaT-TpaHcrnopTepa B MionepoBuTe KneTky,
ObIXalLLy ce Ha AnabeT-MHayUMpaHns okcuaatuseH ctpec [20].

3. Auc6anaxc npy NpoayKUMATa Ha HEBPOMPOTEKTUBHM
thakTopm

HeBpoHanHoTo oLensBaHe, pacTex 1 PYHKLMS 3aBUCST OT
fiokanHaTaHanuyHoCT Ha HEBPOTPOMUYHI U PACTEXHM (DaKTOPH.
PeTuHanHuTe chakTopW, KOWTO MMaT HEBPOMPOTEKTUBHM
kadecTBa BkmtouBaT cepnuH F1 (unn pigment epithelial derived
factor, PEDF), comaTocTaTVH, MeXANHEH PEeTWHOM-CBBbP3BaL
npotenH (interstitial retinol-binding protein, IRBP), mo3sbyeH
HeBpoTpodmyeH aktop (brain derived neurotrophic factor,
BDNF) n HepBeH pacTtexeH caktop (nerve growth factor, NGF).
[ucperynaupsita Ha HeBpOTPOUYHUTE (DaKTOpU € cMsiTaHa
33 OCHOBHa MpU4YMHA 3a peTUHanHaTa HEBPOAEreHepauys
npu Gonun ot 31 [17]. Mpu gnabeTnum KOHUEHTpaumsTa
ehMKacHOCTTa Ha MO-rope MOCOYEHUTE HEBPOMPOTEKTUBHM
thakTopu ca Hamarnerm [21]. UHTepecHo e fa ce otbenexu, Ye
HEBPOTPO(UHM KaTO CbOOBUAT EHAOTENEH PacTEXeH (hakTop
(vascular endothelial growth factor, VEGF), wHcynuHoBusT
pactexeH caktop-1 (insulin growth factor-1, IGF-1) n epur-
ponoeTMHa ChLUO Ca C HamManeHa KOHLEHTpauus Manko cnep
HayanoTo Ha 3[], HO TA PSA3KO Ce MokayBa C HaCTbMBAHETO
Ha nponudepaTtiBHata AuabetHa petuHonatws. 3a VEGF
MHOTOKPaTHO € [0Ka3aHo, Ye yyacTBa B NPEAM3BUKBAHETO
Ha AvabeTHUAT MakyneH edem UM HeoBacKynapusauusTa npyu
[P. EputponoetuHa e rmMKONpOTEH, OCHOBEH perynartop Ha
epuTponoesarta, YnMSTO ekcrpecuss e Buna oTkpUTa OCBEH B
ObbpeuuTe 1 MO3bKa, U B peTUHATA. YBENMYEHO NPON3BOLACTBO
Ha epWUTPOMOETUH € YCTAHOBEHO B MWUIMEHTHUS enuTen Ha
peTuHaTa u HeBpopeTuHaTa npy 6onHu cbe 31 [22]. Joknagsa-
HW Ca aHHM, Ye epuTPONOeTMHa NMa aHrNOTEHeH NoTeHLuan,
Cbu3Mepum ¢ To3n Ha VEGF [23].

C ppyrv gymn 6anaHcbT MeXOy HEBOMPOTEKTUBHUTE U
HEBPOTOKCUYHITE (DaKTOPK € TO3W, KOMTO ONpeaens HanuneTo
WK He Ha HEBPOAEreHepauws Ha peTuHaTa npu nauneHT
OonHu oT 3axapeH gnabet (dur. 1).

MeToan 3a ycTaHOBfiBaHe Ha peTMHanHaTa
HeBpoAereHepaLUus B KNMHWYHATA NpaKTMKa

3abonsBaHusaTa Ha peTuHaTta moraT fa 6bgat Habnwoga-
BaHM U JOKa3aHW No MHOro pasnuuHn metoau. Lo ce oTHacs
[0 peTuHanHata HepogereHepauus npu [P obaye odranmo-
ckonusTa 1 dyHayc-goTorpadumte He ca goctatbyHu. [pa-
BEHW Ca MHOXECTBO ONUTH C KUBOTUHCKM MOAENM W ThKaHW 0T
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our. 1. CxeMaT4HO NpeacTaBsHe Ha OCHOBHUTE MexaHu3mu, Bogelym o AP (Simé R., Hernandez C. 2014) [24].

YOBELLKM JOHOPM, 3a [a Ce YCTAHOBSAT MOEKYNSipHUTE Mexa-
HW3MU Ha HeBpoZereHepaLUusTa Ha peTuHaTa [25].

OntuyHata KoxepeHTHa Tomorpacms (Optical Coherent
Tomography, OCT) e Hai-NpeunsHUST MeToA, KOUTO AaBa CBe-
[JeHust 3a peTuHanHaTta aebenuHa in vivo [26]. OCT e 6asupaHo
Ha HWCKO KOXEPEeHTHa MHTEPGEPOMETPUS Ha CHOM OT UHpa-
YepBeH AMOLEH Nnasep, Npu KOATO OTPa3eHMUAT JTbY OT 3aHus
MOMIOC Ha OYHOTO ABHO UMK OT NPESHUS O4EH CErMEHT Ce Cb-
yeTaBa C pedepeHTeH, 3a [a Bb3HUKHE KOHCTPYKTWUBHA UMu
JectpykTuHa uHTepdeperuusi. OCT e 6e3koHTakTeH MeTog,
KOMTO 1300passiBa OYHWTE CTPYKTYpU C BUCOKA akcuamnHa
pasgenunTenHa cnocobHoCT. ToBa e HEMHBA3WBHO U3creaBaHe,
KOETO [aBa Bb3MOXHOCT 32 MUKPOCTPYKTYPEH aHamu3 B Tpu-
M3MEpPEH MOLeN W CEerMeHTauus Ha PasfuyHuUTe PeTWUHAmHM
cnoese [27]. O6pasuTe Ce nomnyyasat B peasnHo Bpeme.

PaHHUTE HeBpogereHepaTUBHU NPOMEHU B pETUHATA,
KOMTO XxapakTepuaupaT auabeTa, BKMHYBAT AUCHYHKUNS W
JereHepauys Ha peTUHaNHUTE HEBPOHM LOPY Npeau nposisata
Ha cboosuTe npusHauw Ha [P [28]. MpomeHnTe ca OCHOBHO
BbB BbLTPELLHWATE COEBE Ha pPeTWHaTa, M3passBallm ce B
U3TbHSIBaHE Ha Cnost HepBHU BrakHa (retinal nerve fiber layer,
RNFL) [26] 1 3aryba Ha raHrnuitHy kneTkn [11]. Ypea OCT moxe
Aa 6bae HanpaBeHO KONMMYEeCTBEHO M3MepBaHe Ha AebenuHaTta
Ha Tesu Croese.
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YCbBBPLIEHCTBAHETO Ha TEXHOMOrMATa Ha OnTM4YHaTa
KOXepeHTHa Tomorpadms [JaBa Bb3MOXHOCT 3a UM3MeEp-
BaHe BBTPELUHUAT COW HA Makynara, CbCTOsL, Ce OT Criow
FaHrMUAHN KNETKN W BbTPELLEH NrekcudopmeH cnoi (ganglion
cell layer and inner plexiform layer, GCIPL) (®ur. 2) [29]. Hsikou
aBTopK cbobLiasat, ye npu nauueHT, 6onum ot 3[, paHHO
n3TbHsiBaHe Ha GCIPL B MakynaTa ce nposiBsiea npeaw BUaumMm
cbaosu Henesm 3a [P [30].

HeBpopaereHepaTBHUTE MPOMEHW B paHHWUTE CTaguu Ha
puabeTta HapylwasaT (yHKUMSITA Ha HEBPOHUTE U BOASAT 10
komnpomeTupaHe Ha 3peHueTo [28]. OCT paBa cBedeHus 3a
paHHaTa HeBpOLEreHepaUms B peTuHata u MoXe Aa MoMorHe
Ja ce npefBuayM pas3BUTMETO Ha MUKpOBackynapHa 6onect B
AmabeTHaTa peTuHa.

[pyr meToA 3a pervcTpaLms Ha paHHU NaToNorMYHN NPOMEHM
B peTUHaTa e enekTpopeTuHorpamata. CBETIMHHOTO ApasHeHe
npeam3BukBa OMOENEKTPUYHM MOTEHLMANM B peTuHaTa, KouTo
Morat Ja ce YnoBSIT Ypes CreuucnyHM enekTpogm 1 ja ce
n306pasaT nof dopmarta Ha kpuea. MyntudokanHata enekTpo-
petuHorpama (EPT) e 0BeKkTMBEH eKBMBAmEHT Ha 3pUTENHOTO
none npu egHOBPEMEHHOTO OLEHsIBaHEe Ha MpubnuanTenHo
100 peTuHHW nokanusauuu. JlokanHuTe NoTeHUManu Cbabpxar
KOMMOHEHTW OT BCWYKM CrioeBe Ha peTuHaTa. o Tasn npuynHa
mynTudokanHata EPI e YyBCTBUTENEH OWarHOCTUYEH MHOMKA-
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Vitreous

our. 2. Cnoesete Ha peTuHata, u3obpasenu Ha OCT.

TOp 3a BCE OLUEe CKpuTK 3abonsBaHus Ha peTuHata. CrnosT Ha
FaHIMUAHATE KNETKU M Ha aKCOHUTe, (hOpMUPaLLM 3PUTENHMS
HepB e npefcTaBeH Ha MynTudokanHata EPI 1 e ¢ oueHuma
CTOWHOCT MpW PasKpMBaHETO W MpOCNEAsBaHETO Ha paHHWUTE
HEBPOLEreHepaTMBHU PETUHHN HAPYLLEHUS MPU MaLMEHTN CbC

30 31].

KnuHnyHo 3HaYeHne Ha guabeTHaTa HeBpoZde-
reHepauus Ha peTuHaTa

Tbil KaTO HEBpOLEreHepaLmsTa Ha peTuHaTa npu AnabeTHo
GonHu MOoXe [a ce Okaxe paHeH Oener B pas3BUTUETO Ha
GonecTTa, peauua aBTopu TbPCAT A0OKa3aTeNCTBa, Ye T4 npea-
LecTBa CbaoBUTE yBpeay. Vi3acneaBaHns, NpoyyBallm U3ThHS-
BaHeTO Ha HespopeTuHarta (Bkn. RNFL u GCIPL), ca npaseHu
cpeg rpynu naumenTn, 6onnm ot 30 tvn 1 v 3[, Tvn 2.

1. 3axapeH guabet Tmn 2

Hill W., Van Dijk et al. nony4aBat pesyntati, cnopes KouTto
BbTpeLLHnTe peTuHanHu cnoese - RNFL, GCL u IPL B makyna-
Ta Npu NauneHTm ¢ HavaneH ctagui AP u 30 Tvn 2 ca M3TbHEHU
B CPaBHEHME CbC 3apaBuTe KOHTPOMH [32].

Chhablani J. et al. pemoHcTpupat, 4ye OCT TexHonoru-
ATa NO3BONSBA [a Ce YCTAHOBSAT 3HAYWTENHW NPOMEHU B
GCIPL n RNFL npu anabeTuum 6e3 [IP, cpaBHeHM CbC 3apaBu
koHTponu. Tean peTuHanHu croese npu Bonnute ot 31 TMN
2 Ca 3Ha4MMO MO-TBHKM OT CbLUMTE MPU KOHTPOMHATa rpyna
34paBwv HAMBUAK. B TOBa NpoyyBaHe ce OLeHsBaT M yBpeauTe
B Manuio-MakynHOTO CHOMYE, KbAETO ChLLO MMa W3TbHsIBaHE
Ha GCIPL npu naumweHtn ¢ auabet tin 2, 6e3 3HauyeHue OT
Texectta Ha [IP. AsTopuTe cTurat A0 M3BOAA, Y€ PaHHOTO
U3TbHSIBaHE Ha BLTPELLHMTE CMOEBE Ha peTuHaTa npu 6onHuTe
0T AnabeT TMN 2, e HanuLe Npeam Aa ce NosIBAT BUAMMU Cb0BU
npum3Hauu 3a AP [30].

Ouwe peauua KnuHUYHM NpoyyBaHmus [33] cpen nauueHTy
puabetuuy (Tvn 2) gaBaT CXOLHW Pe3ynTaTh - N3THHSBAHETO
Ha PETWHHUAT HEBPOMOPUNEPEH CMOM W Ha CNOSI FAHIMNAHY
KNeTKM, BUASHO Ha ONTUYHA KOXEPEHTHA TOMorpadusi, MoxXe fa
CNyW 3a paHeH Bener Ha HeBpoZereHepaLys Ha peTuHaTa npu
nawWeHT ¢ HavanHa unm nunceatla AP [34].

Pierro et al. nacnegsat cbiwo RNFL npu auabetuum, Ho
He YCTaHOBSIBAT WU3TbHSBaHE Ha TO3W CIOW NPW NaLUueHTUTe ¢
paHeH cTaguin Ha [IP. ABTopuTe OTAaBaT Te3W pesyntaTi Ha
TOBA, Ye B TAXHOTO MPOYYBaAHE € M3MEpeH nepunanunapHus
RNFL, a He makynHus RNFL.

2. 3axapeH guadet Tvn 1

Pesyntatte 0T M3MepBaHETO Ha peTuHHaTa AebenuHa
¢ OCT npu nauueHtn, 6onHm ot 3 TMn 1, ca manko no-
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npotueopeunsu [17]. Ot egHa cTpana Hill W., Van Dijk et al.
HamupaT, Ye BbTPELLHUTE CMOEBEe Ha peTuHaTa M3TbHSBAT
npu guabetnyn tmun 1 ¢ muHumanHa [P, ycTaHOBSBaMK
CUTrHU(UKAHTHO HamarneHue Ha aebenuHaTta Ha crosi raHrMHL
KNETKW, NMOC BbTPELUHNS MEKCUEPOPMEH CION M BTPELLHUS
SOPEH Cnoi B napaLeHTpanHata obnact Ha Makynarta npu Tesu
naumeHTn [35]). C Tesn pesyntatu aBTOpUTE MOTBbPXAABAT
pesynTaTute OT peduua NpeaxoHW NpoyyBaHWs no Bbnpoca
[10, 36, 37, 38]. F. Picconi et al. CbLlo OTKPMBAT 3HAYUTENHO
N3TbHSIBaHE Ha BbTPELUHWAT SiZPEH croii npu 6onHW oT amabet
tun 1 6e3 [P, cpaBHeHO CbC 3apaBu koHTponu. OcBeH ToBa
Te yCTaHoBsBaT HamaneHa [febenunHa Ha RNFL npu Tesu
NaLmMeHTH, kato obsiCHABAT pesynTaTtute CWU C MpOrpecuBHa
3aryba Ha raHrnuitHN KneTkm u actpounty [39].

Ot ppyra cTpaHa CblyecTByBaT MpOYYBaHWUS, KOUTO He
oTkpueaT pasnuka mexgy uscnegeanute OCT napameTpu
Ha nauueHT cve 3[ Tun 1 (Takmea c v Ge3 [1P) v 3gpasata
KOHTpOnHa rpyna. ABTOpuTe Ca Ha MHeHue, ye [1P 6e3 makyneH
enem npu naumeHT cve 3[ Tmn 1 He moxe Aa Obae paHo
yctaHoseHa ¢ OCT [40].

TbpBOTO MPOBEAEHO OT HACc MPOYYBAHE BBPXY MUKPO-
CTPYKTYPHUTE MPOMEHM B MakynaTta npu OONMHM CbC 3axapeH
anabet 6e3 (60 oun) unu ¢ HavyanHa guabetHa peTnHonaTws
(60 ou4n) He yCTaHOBM CTATUCTUYECKM 3HAYMMa pasnuka
mexay aebenuHute Ha NFL n GCIPL npu uscneasanute rpynu
MaLMEHTH, KaKTO W MPU CPaBHEHWE CbC 3apaBu KOHTpomM (60
04m). HamepeHaTa obave 3Haumma HeraT1BHa KopenaLms Mexay
pebenunata Ha GCIPL u npogbmkutenHocTTa Ha auabeTa, u
mexay NFL+GCIPL v npogbmkutenHoctTa Ha gnabeta, Bce
naKk noaabpka XxunotesaTa 3a HaCTbMBaLLWTE B peTuHaTa
HEBPOAEreHepaTUBHN NMPOMEHN B XOZa Ha MpOTMYaHeTO Ha
3abonsBaHeTo [41]. Benyko ToBa obycnass HeobxogumocTTa
OT HOBW, NO-OOLUMPHM WM3CreaBaHus, kouTo Buxa mokasanm,
Je HEBPOAEreHepaTUBHNTE MPOMEHN B PETUHATA Npeaxoxaar
MWKPOCHO0BUTE Npu BOMHM CbC 3axapeH anaberT.

3aknioyeHue

NnTepaTypHuTe gaHHM coyaT, Ye HeBpogereHepaumsTa
Ha peTnHaTa € paHeH eTan B pPa3BUTMETO Ha JZI,I/Ia6eTHaTa
peTnHonaTuA. C pa3BUTUETO Ha TEXHONOIMUTE B MEAULMHATA,
B MOMEHTa CbLLeCTBYyBaT HEMHBA3NBHM METOM 3a ANArHOCTUKA
Ha p,maGeTHaTa peTnHanHa HeBpoAdereHepauna B peanHo
Bpeme. ToBa MOXe Aa AoMprHece 3a no-gobpo pasbupaHe Ha
3a6OJ'IFIBaHeTO, NPOrHo3npaHe Ha Herosata NpPorpecnd, Kakto u
Aa “Ma pons B paspaboTBaHETO Ha HOBO TepaneBTUYHO NoBe-
OeHne.
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Kaunuko-2eHemuyHa guazHocmuka Ha loHoweckama
nbpBuyHa omkpumobzbAHa 2Aaykoma

A.lonoBa
YMBAJ1 ,AnekcaHgposcka”, M®, Codusi

Clinical-genetic diagnosis of Juvenile-onset open-angle
primary glaucoma

A. Popova
University Hospital “Alexandrovska”, Medical Faculty, Sofia

Pe3rome

IOnomeckara mppBuyHa OTKpUTOBIbIHA Tiaykoma (FOIIOBIY) e eaHo OT OYHMTE HACIEICTBEHW MOHOTCHHHU
3a0oJIsiBaHMs, 32 KOUTO Ca M3BECTHM MYTAHTHHMTE I'€HH, a CBIO M TUIBT Ha yHacieasBaHeTo UM. ChblecTByBar
WHIUBHJIYAIHU CTPYKTYPHH ¥ (DYHKIIMOHAIHU O4HHU npoMenH npu mnanuentute ¢ FOIIOBI. XapakrepHa ocodeHoct
3a Ta3M MAaToJOrMs € KAaKTO IeHHaTa, Taka M ajelIHaTa XeTepOreHHOCT. Pasmiexnar ce KIMHUYHUTE U T€HETUYHUTE
ocobenoctn Ha FOITOBI" 3a cBoeBpeMeHHATa KIMHUKO-TE€HETHYHA JHArHO3a.

Ki11040BM AyMH: OTKPUTOBI'BIIHA IOHOIIECKA ITIayKOMa, IbPBIYHA INIAyKOMa, JETCKa Bb3pacT, TeHH.

Abstract

Juvenile-onset open-angle primary glaucoma (JOAG) is one of the ocular inherited monogenic diseases for which
the mutant genes are known, as well as the type of its inheritance. There are individual structural and functional eye
changes in patients with JOAG. A characteristic feature of this pathology is both gene and allelic heterogeneity. The

clinical and genetic features of JOAG are reviewed in a timely clinical-genetic diagnosis.
Key words: open-angle juvenile glaucoma, primary glaucoma, childhood, genes.

BbuBegeHue

FOHoLeckaTa MbpBUYHA OTKPUTOBIBIHA rMaykoma (KOrObI)
€ psifka ouHa natonorms [13, 14, 19, 26, 37, 38, 40]. iHec OTOBI,
MbpBUYHaTa BpOAEHa rmaykoma 1 MbpBiYHaTa OTKPUTOBMbIHA
rnaykoma (MOBI) npu BB3pacTHK ca BKMKYEHN B rpynaTa Ha
MbpBUYHUTE popmu Ha rmaykoma [14, 25, 32]. MpoyysaHeTo
Ha KMWHWKO-TEHETUYHUTE acmekTU NpW UHAMBWAW C MbpBHYHA
OTKpUTOBMbAHA rnaykoma (MObl) Ha MONeKynsipHO HWBO €
€[IHO OT aKTyamnHu1TE HanpaBneHns B 0hTanMoreHeTMkaTa HeC
[11,13, 18 - 21, 38, 40, 43].

HOMNOBIN [OMIM: 137750; Orpha Number: 98977] e uact
oT AeTckute rmaykomu. fletckute rnaykomu (OI) cbcTaBnsieat
pa3HooDpasHa rpyna OT (DEHOTWUMHO CXOOHM YBPEXAaHus, C
pasnuyHa etvonorus [14, 15, 28, 39]. Lotufo D (1989) otbe-
nsa3ea, ve HOMODBI e no-yecta cpen amepukaHuuTe OT adpu-
kaHckm npowsxod. A kato UAno ca psgka naTtonorus B
eXedHeBHaTa npakTuka Ha odtanmonora. Te ce obcbxaar
kakTo B rnobanHus npobnem rmaykoma, Taka CbLUO M KaTo YacT
OT peguua rnobanHn meguko-coumantn npobnemu - cnenota,
FeHeTMYHN  3abonsBaHWs, BpogeHu 3abonsBaHus,  peakn
3abonsBaHus. Pasnuunute acnektv Ha [ ca HenpectaHHO
AucKkyTMpaH npobnem B opranmonorusta [1, 2, 4 - 10, 11, 13 -
19,22 - 27, 30 - 43]. [lokasaHo e, 4e Hag 80% ot [l ca reHeTnyHo
LETEPMUHMPAHN (MOHOTEHHO ODYCIIOBEHM, C Pa3nuyeH HauuH
Ha yHacnedssaHe), BkmtoumtenHo HOMOBI u ca obekT Ha
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HaCOYEHW MYNTULIEHTPOBW NMPOYYBaHWS, BKITKOYMTENHO Ha Mone-
KyNSIPHO-TEeHETMYHO HBO. KaTo Usano rmaykomata mpu geua, ¢
nocreguuuTe I, MPOAbIKaBa Aa € efHa OT YECTUTE MPUYMHN
3@ HUCKO 3pEHue 1 crenoTa (eaHOCTpaHHa UnM AByCTpaHHa) OT
[eTcka Bb3pacrt [13, 14, 26].

B Havanoto Ha XXI-B/ Bek rnaykomata be xapakrepusnpaHa
kato , TuxusT kpagey Ha 3peue” (WHO, 2004; AAO, 2007),
[14]. Mpu geua rnaykoMHaTa naTonorus e KOBapHUAT Kpadew
Ha 3peHue, YNTO YCMOXKHEHUS CbIbTCTBAT WHAMBMAA Mpe3
Lenus My XuBoT. He cnyyai’HO MOTOTO Ha CBETOBHATa rmay-
KOMHa acouuaums, B MexayHapogHaTa cegmuua Ha bopba ¢
rnaykomara 3a 2018 roguHa, e ,l1obeau HeBuayMmaTa rnaykoma“
(Beat Invisibile Glaucoma - BIG). Ycunusta 3a orpaHuyaBaHeTo
Ha rmaykoMHaTa naTonorus NpoLbiikaBaT 4a ca akTyaneH W
BMCOKO OTFOBOPEH MEAMKO-CouManeH npobnem B CBETOBEH
mawab [1, 14, 19, 25, 28, 40, 42].

LUen
,D,a Ce npeacTaBAaT Cnyvau Ha fela C HoHOLWECKa NbpB14Ha
OTKPUTOBIMbITHA rNaykoMa B KIMHUKO-TEHETUYEH acnekT.

Marepuan u metoam

[Jeua ¢ KOMNOBI, npemuHany npe3 [1eTCKO 04HO OTAENEHME
(000), Oetckm oveH kabuHeT n MnaykomeH kabuHeT Ha YMBAIT
LAnekcangposcka“, Cocusi.

3a poka3BaHeTo Ha rfaykoMHa maTonorsi ca NpUmoXeHM
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BCWYKW W3BECTHW DPYTMHHW OTanMONOrMyHM MeTogu, a
no MoKas3aHus W CneuyanuanpannTe (FOHUOCKOMWS, naxu-
MeTpusi, KOMMIOTbPHa NEPUMETPUS, W3CMedBaHe Ha HeBpO-
hubpunepHns cnom - Npu Aeuata, CbAEUCTBALLM 38 WU3nea-
BaHeTo; ExobuomeTpust n exorpacusi - no nokasanus) [1,
14]. 3a knuHuKo-reHeTMYHaTa oueHka (KI) ca npunoxexu
reHeanornyHusaT aHanua [37], metoda 3a KI' oueHka Ha O4HuMS
(beHOTUN NP WHAMBUL C M30NMpaHa OuyHa matonorus (A.
Monosa, 2001), kKoHCYNTaLMM C NegnuaTbp, KIMHUYEH reHeTUK
W CbOTBETHUTE W3CMEABaHMUS, HanuyHaTa npegxogHa Meau-
LMHCKa [OKyMEHTaLusl, KbAETO TakaBa CbLeCTBYBa, KaKTO W
npoy4BaHMsTa B NUTepaTypaTa 3a toBeHUNHaTa OTKpUTObIbIHA
rnaykoma.

Pesyntatu n o6cbxaaHe

3a nepuog ot 10 rogunn (2000 - 2010), oT 0610 MPOyYEHN
nbpBuYHO NpemuHany 8447 peua, 316 ca ¢ pasnnyHn opmu
Ha pokasaHa [II. 3a nbpeus nepuog, ot net roguHu (2000 -
2005), peuata ¢ O cvcrasnsaeat 2.3%. B knacudpuumpaHeTo
Ha [ 3a To3n nepuog nunceat geua ¢ KOMNOBI. 3a mbpeus
nepuog B 13creBaHeTO He Ca BKMKYEHN AeLaTa, CYCrekTHM 3a
rnaykoma. 3a BTopus nepuog (2006 - 2010) feyata ¢ pasnuyHu
thopmu Ha gokasaHa Al e no-Bucok - 5.27%, oT mbpsus, npu Pt
<0.001, Tabn. 1.

/ BvB BTOpaTa rpyna nunceat geua ¢ HOMOBI. Mpynata
Ha [elaTa, CycneKTHW 3a rnaykoma Bkio4Ba 178 uHaneuaa.

BOH 30 mmHg. Mpn nocteneaHeto B OO 3a 0o6CTOMHO
0(hTanNMONOMM4YHO M3CMedBaHe M AUArHOCTUYHO YTOYHSIBAHE
n npu gBete geua 6e koHctatupaHo BOH 15 - 23 mmHg.
[leHOHOLWHMTE UM KPUBM, €nacTOKPWUBWTE, FOHMOCKONUSATA W
KOMMIOTbpHATa NepUMeTpUst He nokasaxa natonorus. Ha-
Xogkata B OYHUTE AbHA MPU MOMWYETO MOKasa MeXOyoqHa
AMCKOpenaLus no CbOTHOLIEHNETO ekckaBaums/anck - 0.2 N[ B
€[JHOTO OKO 11 NUNca Ha eKckaBaLsl B ApyroTo oko. [Mpu MomyeTo
He CblUeCTByBalle MEXOYyOYHa AVMCKOpenaums npu HUTO eauH
OT M3CNeABaHUTE O4HM MapamMeTpU UM NaTONOrMHa Haxoaka 3a
rmaykoMHO yBpexaaHe. He e npoBexaaHo aHTUXMUNEPTEH3NBHO
nevenve. Mpm n3nucBaHeTo cv 1 ABeTe Aeva ca bes gaHHu 3a
rnaykomHa natonorusi, ¢ BOH < 17 mmHg, Ho ¢ npenopbka 3a
npocrenssare cnef 6 meceua. Pogutenute u Ha aBeTe fela
Ca KMUHWYHO 34paBu, NUNCBAT AaHHW 3a KPbBHOPOACTBEH Opak.
/I nBeTe feua ca cnopaguyHu criyYan B pOAOCHOBUSTa CH, OT
€MH 1 CbLuy eTHOC ca. B pogocnoBmeTo Ha MomnyeTo 6abarta,
no MaitunHa nuHus, e ¢ Bbapactosa MOBI. U npu aBete aeua
CBCTOSIHMETO Ha 04NTE € MPOCMEAEHO 3a NEpPUOS OT NET FOANHN
(2010 - 2015).

IMpv nopegHms koHTponeH npernes (npe3 2015r.) n ggamata
nauneHTn ca 6e3 onnakeaHus. KoHCTaTUpaHW ca rpaHnyHi
cToitHocTn Ha BOH - go 23 mmHg, n3mepeHo ¢ 6e3koHTaKTeH
TOHOMETBP. [lepuMEeTpUYHUTE [aHHM MOKa3BaT MHWLManIHa
rmaykomHa naTonorust u npu gsamata. He um e npegnucaqo
neyeHvie. 3puTenHaTa OCTpOTa ABYCTPAHHO € HOpMaIHa v npu

Tabn. 1. YecToTa 1 AMHaMUKa Ha KIMHWUKO-TEHETUYHITE (POPMI Ha AeTcka rnaykoma ([deTcko ouHo otgenenue: 2000 - 2010 r.).

FoavHa Ha 06LWo NbPBUYHO [Jeua ¢ goka3saHa CycnekTHu 3a
Npoy4YBaHeTo npemMuHanu geua: rnaykoma rnaykoma geua
HoBopopeHo - 18 T.
2000 - 2005 n = 4387 102 (2.3%) He ca npoyyBaHm
2006 - 2010 n = 4060 214 (5.27%) 178 (4.38%)
Pt < 0.001

PasrnefaHn BbB Bb3paCTOB acnekT MpaBu BrevaTneHve
BUCOKMSIT OTHOCWTENeH AdAn, KOWTO 3aemaT pfeuata OT
HOBOpOZEHO A0 6-ua mecell (51.7%), cnefBaHu OT TO3M Hafg
3 - 18 ropguwHa Bb3pacT (40.9 %), Tabn. 2. OT cycnekTHUTE 3a
rnaykoma fge geua ca dunn cycnekthn 3a HOMObBI. EgHoTo
JeTe e MOMUYe Ha 13 T., a ApyroTo e Momye Ha 17 T.

Mpy MbPBUYHWS CU MPErmes Mpu panoHHWsS odTanmonor
MOMWYETO € Buno ¢ BbTPeoyHo HansraHe (BOH) Ha ppete
oum 26 n 28 mmHg (Ha [1O, cvotBeTHO Ha J10). Mpu MomueTo
camo Ha egHo oko ([O) e Guno KoHCTaTMpPaHO MOBWULLEHO

[BamaTa nauueHTu. Jiunceat apyri naTonoruyHn NpoOMeHN ot
OYHMS 1 OT COMAaTUYHUS UM cTaTyc. lNpenopbkata HU U KbM
[BamaTa naumeHTy 6e 4a ce KOHTPONMpa 0YHOTO UM ChCTOSIHNE
[Ba MbTU rOANULLIHO, ako NUNCBAT OnnakBaHus (bonka B ouuTe,
rmaeobonue, 3puTenHM cmylweHus). [pu HanuumeTo Ha
3puTenHu npobnemu nivnn cybekTMBHM ONnakBaHus BegHara
[Ja ce NoTbPCYH KOHCYNTaumusiTa ¢ 0ghTanMornor.

lMonyyeHnTe OT HaC pesynTaT ca B CbOTBETCTBME C
nMTEPaTyPHUTE AaHHN Ha YY)KAECTPAHHN aBTOPY, NMPEACTaBsANMN
naumeHTv unu aanHu 3a FOMOBI [13, 14, 21, 26, 38].

Tabn. 2. Bb3pacT Ha fewaTta, CycnekTHM 3a rnaykoma (n = 178), kbM MOMEHTA Ha U3CneaBaHeTo
(Detcko ouHo otaenenue; 2000 - 2010 T.).

Bb3pact Bpoii geua MpoueHTn
20 oHu (g.) - 6 meceua (m.) 92 51.7%

6 m. - 1 roguHa (r.) 3 1.7%
1r.im-3r. 10 5.7%
3r.im-13r. 57 32%

>13-18T. 16 8.9%
OBLLO 178 100%
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lOBeHUNHa NbpPBMYHA OTKPUTOBLIbIIHA Fnaykoma
(ONO®LI) - npoyuBaHusa B nUTepartypata

CoBpeMeHHa peduHMUMA M KnacuduumpaHe Ha
onowr

B knacudukauusTa Ha CbBPEMEHHWS CNPaBOYHUK MO
rmaykoma Ha esporneiickata rnaykomHa acouuaums (2014 r.)
toHOLLIECKaTa rnaykoMa € BKITOYeHa KbM MbPBUYHUTE BPOAEHN
hopmmM Ha AeTcka rmaykoma C Havarno crneg 2 roauHu (pasgen
2.1.2), TaKka 1 KaTo CaMOoCTOSATENTHA HO30JI0MYHa eAMHULA NpK
MbPBUYHATE OTKPUTOBMBITHW MAyKOMKM C Ha4ano B HOHOLLECKA
Bb3pacT (pa3gen 2.2.4), [14]. CbBpemeHHaTa AenHMLMA Ha
tOMNODBI e, ye T4 € raykoma ¢ 0TBOPEH UPUAOKOPHEarneH brbh
W NUNca Ha Jpyrv BPOZEHW OYHW aHOManuu WK CUHAPOMM,
KaTo ce nposiBaBa Npu UHOMBMAM Mexay 3 - 35 roguHu. Hai-
4ecTo nMncBaT CyOEKTMBHM OMMakBaHWs MpW NaLyeHTUTe.
MosuweHoTo BOH ce oTkpuBa CryyaiiHO B 6OMLIMHCTBOTO
oT cnyyaumte. pocneasBaHo BbB BPEMETO MpU WHAMBUAUTE
nuncea yBenuuyaBaHe Ha pasMepuTe Ha ouHata Sf6bKa.
Cnopep Hsikou aBTopu HOTMOBI e HeobuyaliHa nogrpyna Ha
MODBI npu Bb3pacTHu [15, 19, 23].

Enupemumonornyxu npoyysanus Ha FOMObI

B poctbnHata nuTepaTtypa CbBPEMEHHUTE  enuoeMuo-
nornyHu npoyysanus Ha FOMOBI ca no-manko Ha Opoit
OTKONKOTO Teaun npu BbapacTH ¢ NObI. Cnopen eaxn aBTopK
OMObBI™ obxBaLa okono 4% oT cryyaunTe Ha AeTcka rnaykoma
(korato HOOBI e onpeaenexa kaTo uaMonaTMYHa rnaykoma u
Bb3HMKBa NMpu Aeua Hag 3-roguiiHa Bu3pact), [13, 19]. Y Hac,
B KOHTMHIEHT Ha 3pUTENHO YBPEedeHU AeLa, OTHOCUTENHUSAT
[an Ha loHolleckaTa rnaykoma e 0.4% B rpynata Ha feuara ¢
aBTO30MHO-peLiecuBHm (AP) 3abonsiBaHus [2]. B HeoThaBHaLWHO
MoMyrnaunuoHHO MPOyYBaHe Ha YyXOECTPaHHW aBTopU Ce
cbobuyaBa, Ye yectoTata Ha HOOBI e 0.38 Ha 100 000 xuTenn,
Ha Bb3pacT Mexay 4 v 20 rogunm [38]. Mo gaHHm Ha Hoguet A.
n cbTp. (2016) ¢ HOODBI ca 7.4% ot npoyyenute 205 geua ¢
rnaykoma, our. 1 [23].

Mo panHm Ha Park SC (2007) OOBI YecTo € CbnbTCTBaHA
OT MMOMMS 1 BUCOKM CTOMHOCTM Ha BOH, koeTo e C wmpoka
cdnyktyauns (24 - 50 mmHg). Yectotata Ha toHowleckaTa

JOAG Glaucoma
(7.4%) i iolowitﬂm

PCG (32%) ‘llm associated with non-

temic disease or

Glaucoma associated with non-
acquired ocular anomalies

(8.2%)

®ur. 1. OTHOCUTENEH AN Ha PA3NMYHUTE KITMHUYHM hopMM
Ha aeTcka rmaykoma npu 205 geua
(no Hoguet A, Grajewski A, Hodapp E, Year T, 2016), [23].
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rnaykoma B CALL e 1 Ha 50 000 nHauempa. Yectotata 1 e no-
HWCKa KoraTo TO3W Pe3ynTaT € CPaBHSIBaH C APYrUTE KIMHUYHN
topmu Ha pgetcka rmaykoma [30].

He e otbenssaH puck OT NneTaneH U3X04 Ha MHAMBMAN C
toHowecka rmaykoma. HOHoweckaTa rnmaykoma e u3yyaBaHa
HacouyeHo B AnoHus, ®paHuus, Kanaga, Avepuka, M'epmanns,
AHrnng, Wpnanaus, Utanus u Ucnauus. EaHakeo ca 3acerHaty
1 aBata nona. HacoueHo MOHMTOpWpaHUTE fela oT hamunim
C aHamHes3a 3a Bb3pacToBa OKPUTOBIMbIHA naykoma Hau-
4eCTo ca Ha Bb3apacT Mexay 5 - 10 rogunu. Mpu cnopagnyxuTe
Cnyyaum, KOraTo NUncBaT NauMeHTW ¢ Bb3pacToBa rnaykoma
hamunHo, uHamBKauTe, cycnekthu 3a FOMOBI Han-yecTo ca
Ha Bb3pacT mexay 15 - 20 roguHu, NpocneaeHn akTUBHO BbB
BpemeTo [13, 14, 19, 26, 38]. PeanHata yectota Ha HOMOBI y
Hac He e 13BeCTHa.

CumnTtomu 1 Haxoaku npu HOMObI

[okasaHo e, 4e npu uHousmamte ¢ HOMOBI, ocobeHo
B CYCMEKTHUTE W HavanHuTe CTaguW, Hail-4ecto nmnceat
cybekTMBHM onnakeaHus. AKO TakMBa MpUCLCTBAT Te ca
CBbp3aHu cabHOpMHOTO NoBuLLaBaHe Ha BOH (1o 30-50 mmHg)
- HanuuneTo Ha rnasobonve Wnu CMyLieHus B aganTtauusTa
KbM TbMHO, WAM 3pUTenHU CMmylieHus. pu u3cneaBaHETo
Ha WHaMBMaMTE TpsibBa Aa NMnceaT NaTomnorMyH1 NPOMEHN B
MPUOO-KOpHearnHus brbil UK B NPeAHO-3a4HUTe pasMepu Ha
oyHaTa fbbnka. OOMKHOBEHO NWMCBAT BPOAEHUM CTPYKTYPHU
NPOMEHN B MPERHNS WNM 3afHWNS O4eH cerMmeHT. HaxogkaTta
B OYHWTE AbHA - O(hTANIMOCKOMMYHA UMK Ype3 M3CheaBaHe C
ONTUYEH KOXEPEHTEH ToMorpad U KOMMIOTbPHA NepUMETpUs €
WHAMBWAYaNHO BapuabusiHa v 3aBMCK OT CTafMs Ha rNayKOMHUS
npoLec, ako TakbB CbLUECTBYBAa WM MOXe [a Ce [oKaxe
npy MbpBWYHWS Nperned. HopmanHuTe Bapuauuu, Kakto W
rpaHNYHIUTe CTOMHOCTU BbB BOH, pasmepute Ha CTpykTypute
¥ NapameTpuTe UM, u3rpaxgaliy TonorpacusaTa Ha npeaHus u
Ha 3a[lHMA OYeH CEerMeHT, 1 cneymanHo Ha OMHOTO AbHO, Morat
[a Cb3faeaT ANarHoCTUYHU U AnepeHLManHo-AMarHoCTUYHM
npobnemu [13, 14, 19, 24, 26, 32, 38, 42].

OMO®BI - cbBpeMeHHM KpUTEpUM 3a auarHosara [14]

* BbTpeouHo HansraHe (BOH) =24 mmHg, w3mepeHo
C annaHauuoHHWs ToHoMeTbp Ha Goldmann npu MbpBOTO
XOCMUTanM3MpaHe, NPy roHNOCKONUS - OTBOPEH UPWAOKOPHea-
NeH BbrbI.

e [la ce [okaxe HanuuMeTo Ha [raykomHa OMTUYHA
HeBponaTys.

* [la ce KOHCTaTWpaT rnaykOMHW NEPUMETPUYHU MPOMEHN
[Humphrey 740 Visual Field Analyzer, nporpama 30-2].

* MaumeHTn Ha Bb3pact mexay 10 n 40 roguHu.

¢ AHamHe3a: HacoyeHa chamuriHa aHamMHe3a 3a rnaykoma,
non, MNpOLABLITKATENHOCT Ha npocreasBaHeTo, Opon Ha
nekapcTBaTa, 13Mon3BaHK 3a noHwkaesaHe Ha BOH, ynotpeba
Ha CTepouau, OCHOBHUTE OMMakBaHUs MpU MbpBOHAYANHOTO
noceLLeHne 1 Bb3pacTTa.

* OchTanmonornyHo m3cnenBaHe: OMOMUKPOCKOMUS, 3pu-
TENHa 0CTpOTa C ONTUMAanHa Kopekuwsl, LeHTpanHa gebenuHa
Ha poroBuLaTa, Hannye Ha pedpaktmeHa rpetuka, OCT.

KnuHuko-reHeTM4HM npoyysaHus Ha lOMObI

KnWHWYHWTE 1 reHeTYHUTE NPOYYBaHUS Ha WHAMBMAWUTE C
fOHOLLIECKa raykoMa BbpBAT yCrnopeaHo. Te cneasat eTanure
B M3y4aBaHETO Ha rnaykoMHaTa NaTonorus B KIMHUYEH acrexT,
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YTOYHSIBAHETO Ha KIMHUYHWTE N1 hPOPMMU, KAKTO W Ha NPUYMHNTE
33 Bb3HWKBAHETO WM BbB BPEMETO. HavanmoTo Ha KhuHWKO-
reHeTyHuTe (KI) mpoyyBaHust Ha rmaykoMuTe € OT kpas Ha
XIX-tus Bek (Graefe AV, 1857, 1863; Donders, 1862 n gp.).
MpoyyBaHusTa Npogbmkasat npes Lenus XX-T Bek (Barkan
0, 1938; Goldman H, 1973; Drance St, 1977 v gp.), [14, 16, 28,
34, 39], nposexpaar ce n gHec [1, 2,4 - 8,10, 11, 13, 14,17 - 21,
23 - 33, 35- 38, 40 - 43]. B kpas Ha XX-T1 1 Ha4yanoTo Ha XXI-
BM Bek 651Xa MHMLMPaHW 1 NPOBELEHM HAKOMKO MyNTULEHTPOBY
npoyy4BaHns Ha rmaykomarta. BbB BCeku eauH oT Tax bsxa us-
CneABaHu OrpoMeH Bpoit NaUMeHT ¢ rmaykoma, CyCrneKkTH! 3a
rnaykoma nHamemam 1 Ha gobposonuy [Collaborative Normal
Tention Glaucoma Study (1998), Collaborative Initial Glaucoma
Treatment Study (1998; 2001), Advanced Glaucoma Inter-
vention Study (1998; 2000; 2002), Early Manifest Glaucoma
Trial (1999; 2002; 2003); Ocular Hypertention Treatment Study
(2001; 2002)], [14]. Be HaprpageHo MOCTUTHATOTO, AAAEHO
Oe CcbBpemeHHO 0bsiCHeHWe 3a eTuonorusiTa, naroreHesara,
[MArHoCTUKaTa, NEeYeHNEeTO W MPEBEHLMSTA Ha rnaykomHaTta
natonorvs. Jlutepartypata u3obunctea ¢ WHopMauus 3a
HOMOBI B pasnuunm acnektn. Cnep ouLManHOTO NPUKIHOY-
BaHe Ha ABaTa rpaHaMO3HW NPOEKTa 3a KapTUpaHe Ha YOBELLKMS
reHom (2003 r.) 1 nocnesBanuTe ro NPOEKTU - Ce Cb3aasaT 3a
KNWHUYHO NMpUroxeHne TecToBe 3a paHHa KI' guarHoctuka Ha
WHAMBMAM C mpedpasnonoxeHne kbM rnaykoma (Ocu-Gene;
EyeGene; Glaucogene). Beue cbluecTByBaT M TECTOBE 3a Ma-
HemMHO Npoy4BaHe Ha HAKoW POPMK Ha rmaykoma - npu geua u
npw Bb3pacTHu [15, 18, 20, 24, 25, 29, 35, 36, 40, 42].

KnuHuko-reHeanornyHm npoyysaHus

Mo paHHM Ha Waardenburg (1961; 1963) u Sorsby (1970)
(hbamurHMTE MPOYYBaHWS Ha WHAMBMAW C HOHOLIECKA rmaykoma
Ce nosiBABaT B nuTepaTtypata B Hayanoto Ha 30-Te roguHM Ha
XIX-T Bek. ToBa € BpeMEeTO KoraTo e BbBeX4a reHeanormyHusT
aHarms B KnvHMYHaTa odptanmonorvs [34, 39], Ho Bce ole
NUNCBAT eAMHHN MEXOYHOPOAHM CTaH4apTX 3a Knacuduumpare
Ha rmaykomata. Courtney RH 1 Hill E (1931) onmcaat 18 cryyas
Ha uHaveuay ¢ KOOI B 5 reHepalym [28]. Hsikon aBTopy cuuTar,
ye maTororusTa e C aBTO30MHO-AOMUHaHTeH (Al) HauMH Ha
yHacneaseaHe. Mo-KbCHO 1 pyrv aBTOPM Ca Ha CbLUOTO MHEHNE
[21]. Crombie AL n Cullen JF (1964) npeacrassaTt pesyntatute
0T uscrnegsaHeto Ha 11 uneHa B 5 reHepauuu, Harris (1965)
npoy4un 16 cnyyas B 3 reHepauyu [28]. Stokes WH (1940), Allen
TD n Ackerman WG (1942) onucBaT cnopagnyHmu cry4aum, Ho C
Hannyne Ha KpbBHU POACTBEHUUM C Bb3pacToBa rmaykoma [28].
Hskom aBTOpU 06CHKAAT aBTO30MHO-peLieckBeH (AP) HaumH Ha
yHacneasBaHe, kato npeanonarat eOuHeH reHeTudeH gaktop
3a Bb3HMKBAHE Ha rnaykoMa C pasfuyHo Havaro Ha KnuHWYHa
n3sea [21]. Cneggat nopeanLia OT reHearnorMyHM Npoy4BaHns Ha
Pa3NNYHN YyKOECTPaHHN aBTOpU, KOMOVHMPaHU C MPUMOXEHNETO
V1 Ha LMTOTEHETUYHI, W Ha MOMEKYNSPHO-TEHETUYHM N3CTeSBaHMS
-Lotufo D etal. (1989), Sheffield VC etal. (1993), Richards JE et al.
(1994), Wiggs JL et al. (1995) 1 ap. [28]. [eHeanornyHmaT aHanua
Hamupa [0 OHEeC npunoxeHwe B u3ydaBaHeTo Ha KIT acrnekTy
Ha [eTCKATe naykomi M Bb3MOXHOCTTA 3a [0Ka3BaHETO Ha
KIMHWKO-TEHETUYEH NONMMOPCN3bM Ha OPraHN3MOBO HUBO [38].
IuTepaTypHUTE AaHHM OT NPOYYBAHETO HA MHAMBIAW C Pa3NNYHK
(hopMM Ha rmaykoma Ha MONeEKynsipHO HUBO, C Bb3MOXHOCTUTE
Ha HoBaTa reHepaLus CEKBEHLIMOHHWN METOAN, fiokasaxa 66 no-
kyca ¢ 76 reHu, kouto ca cebp3aHu ¢ MObI o momeHTa [28].
HeoOxogumu ca oLe npoy4BaHms, 3a 4a Ce NOTBbPAM TsXHaTa
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pons B maronorusita Ha 3abonsiBaHeTo. MeHETUYHUTE MyTaLuK
B Pa3NWYHM NOMynauum ca WAEHTUULMPaHU Ype3 pasnmnyHi
FeHETUYHM W3CnedBaHus. YCTaHoBeHO e, 4Ye okono 5% ot
nHamsnauTe ¢ MOBI - HesaBKUCKUMO OT Bb3pacTTa UM rnaykomata
Ce ObMKI Ha €QMHWUYHM FeHN (MOHOrEHHO AeTepMUHUpaHa), Tosa
ca T.H. ,MeHgenupatm dopmu® Ha rnaykoma. Takasa e FOMObI.
CoblyectByBaT M Apyru (OPMK Ha rmaykoma, MpuduHeHn ot
KOMOWHMPaHUTE eEKTM Ha MHOTO FEHETUYHU U EeKONOTUYHM
PUCKOBM (haKTOPY, BCEKW OT KOMTO HEe AeiCTBA CaMOCTOSTENHO,
3a [a MPUYMHN rnaykoma - MynTuakTopHa reHesa, kakeato €
MOBI npu Bb3pacTHH [25, 28].

eHHU noKycu u reHu, acoummnpanm ¢ OOl

HayyHo e pokasaHo e, ye OObBI e mMoHoreHHo getep-
MWHMpaHa natonorus. TumbT Ha yHacneassaHe € AL, HO
Makap 1 psigko e onucad 1 AP. B Tabn. 3 ca npeactaBeHy
nuTEpaTypHIUTE JaHHM 3a MO-4eCTO CPELLaHUTE reHu, OTroBOp-
HW 3a u3dBaTa Ha rnaykomHa natomorvs [23, 25, 28]. 3a
Bb3HWKBaHeTO Ha KOMObI renute, onuceaHu B nuTepatypata
Jo cera, ca aa - Myocilin gene (MYOC) u CYP1B1 gene [11,
15,17, 18, 20, 21, 23 - 25, 27 - 29, 31 - 33, 35 - 38, 40 - 43].

Myocilin (MYOC) ren

CuHonmmun: - Myocilin,  trabecular meshwork  inducible
glucocorticoid response (TIGR); Trabecular meshwork-induced
glucocorticoid response protein; JOAG; JOAG1; GLC1A;
GPOA.

MwoumnurosusaT reH (OMIM: 601652) e onucaH 3a mbpeu st
ot Escribano n cbagr. (1995). Toi kogupa NpoTenHa MUOLMIH,
KOMTO MMa KIToYoBa PoMs 3a perynauusita Ha BbTPEOYHOTO
HansraHe npu Yoseka (BOH). MyTaHTeH MMOLMIMHOB NPOTENH
€ KOHCTaTUpaH B TpabekynapHWs anapat W LunuapHoTo TSo.
Stone 1 cbarT. (1997) naeHTUMLMPAT TO3M reH 3a MbPBU MbT
npu naumeHt ¢ KOOMbI. MuounnMHOBKAT reH e kapTupaH
BbPXy 4bIOTO pamo Ha xpomo3oma 1 (1g24.3) ypes In Situ
Hybridation (FISH) ot Kubota u cbtp. (1997). CxematniHo
MYOC reH, npeacraBeH Ha dur. 2, e ¢ gbmkuHa 20 kunobaswm,
cbabpka 3 ek3oHa (I: 604 6a3u; II: 126 6a3u; lll: 728 6a3u) n
ABa uHTpoHa (Faig M, Sharma R, Dada R et all., 2013).

|+ 20 kilobases +|

- ik _

Bxonl  intron |
604 bases T
I

ui
|
|

signal peptide *+—

126 basepairs +—

664 basepairs +—
126 basepairs +—
1887 basepairs —

1st 33 aminoacids:
13285 basepairs +—

Our. 2. CxemaTYHO NpeaCcTaBsHE HA MAOLMIMHOBUS reH
(no Faiq M, Sharma R, Dada R et al., 2013), [15].

PasnnyHu MyTaLm B TO31 reH Ca KOHCTATPaHI OT pasninyHu
JyxgectpaHHu asTopu. [poueHTM 3a ugeHTudMyMpaHaTa
MyTauus ca npeacTtaBenn Ha dur. 3. OT Hes ce BKaa, ye Hail-
BMCOK NpoLeHT (83%) 3aemar ,missens” mytayumte. Pasnnyuu
myTauum - Hag 20 B MYOC reH ce cpewwart npu 10 - 20% ot
nacneapanute uigmemam ¢ KOMNOBI. Mpu Bb3pacTHu ¢ MOBI
myTaumu B MYOC reH ca koHcTaTupaHu camo npu 3 - 4%.
Mpn amunHUTe criyyam yHacrneasiBaHETO € Mo aBTO30MHO-
JOOMUHAHTEH HaumnH (AL).
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Tabn. 3. Mo-4ecTo cpeLanu kaHauaaT reHu, acouumpanm ¢ rmaykoma [23, 25; 28.

Myocilin (MYOC)* unn TIGER reH

3 - 4% - Bb3pacTHY;

10 - 20% - tOOBI' [OMIM:137750]

Optineurin (OPTN) >16% - cnyyaun ¢ HTT

WD repeat-containing protein 36

(WDR36 = GLC1G = TA-WDRP = TAWDRP = UTP21)

1.6-17%

Neurotrophin-4 (NTF4)

1.7% (eBponeiiuy); <1% (kuTanum)

APOE

TNF

TLR4

OPA1

TP53

CYP1B1* - Br [4.6% (Caucasians);

18.6% (Indian population)]; FOO®bI

CAV1/CAV2rs4236601

SRBD1

ELOVLS

TBK1 (1.3% ot cnyyaute ¢ HTT)

TMCO1 (rs4656461[G])

CDKN2B-AST (rs4977756[A])

* - FeHu, KOHCTaTUPaHU NPY MHAWBWAK C KOHOLLECKa OTKpUTOBIMbIHA rnaykoma (FOOBI); Mpouentute, aanenu npu CYP1B1 reHa ce otHacar
OCHOBHO 33 MHAMBWAK C MbPBUYHa BpoaeHa rnaykoma (MBI); HTT - HopmoTeH3uBHa rmaykoma.

®ur. 3. MNpoLeHT Ha naeHTUULMpaHaTa MyTauus B
muoumnuHoBus reH (MYOC) npu uHgmsmam ¢ MOBI [25].

CYP1B1 reH

CuHonumu: Cytochrome P450; P4501B1.

OcseH myTauum B MYOC reH B nuTepatypata ca onucaHm
cnyyan Ha naumeHtn ¢ OOl n myTaumm B reHa CYP1B1.
CYP1B1rensT (OMIM: 601771) € mbpBUST reH, noeHTUdnLmMpaH
npu aeua c MbpBryHaTa BpogeHa dopma Ha rnaykoma (I1Bl), a
MO-KbCHO W MpW NaLMeHTN C NPEAHOCErMEHTHA AMCreHe3a Tun
6, OObI v NMOBI npu Bb3pacTHU. [eHLT € KapTUpaH BbPXY
KbCOTO pamo Ha 2-pa xpomo3soma (Tang et al. (1996), [28]. Mo
nutepatypHu gaHim CYP1B1 reHsT e ¢ YectoTa 4.6% B Bsinata

2018, Vol. 8, Issue 1

paca u 18.6% npu nHawiicko Hacenenme [28]. B nocnegHmoTo
necetunetue Oe KoHcTaTMpaH u BTopu reH 3a MBI - LTBP2,
CTPYKTYpHO 6nm3bk Ao ¢nbpunvHl rexa. MBI ce yHacneassa
no aBTO30MHO-peLiecvBeH (AP) HaunH, HE3aBMCUMO OT ETUONO-
rusTa cn, 3a pasnuka ot KOOBI, kosTo e ¢ Al yHacneassaHe.
l'enute CYP1B1 u LTBP2 ca KoHCTaTMpaHu npu WHAMBUOM
C rnmaykoma 1 B Owbnrapckata nonynauws [5, 7, 8, 10, 33].
'eHHOTO pa3Hoobpasye, XeTepOreHHOCTTa - FTeHHa 1 anesiHa ca
OCHOBHY MPUYMHI 33 CbLUECTBYBAHETO Ha KMMHUKO-TEHETUYEH
nonumopduabm npu KOOI

BaxHo 3a rnaykomarta B AeTcka Bb3pacT

MaTonorusTa e psaka, Ho C NporpecupaLy xof, npeobnaga-
BaT CrIOpagnyHnTE Cyyau (nmnca Ha haMUIHOCT), KMHUYHaTa
kapTuHa e pa3HooOpasHa - OT nunca Ha CUMMTOMaTHKa, A0
TUMUYHU NPOMEHN B OKOTO. Mopagu BCUYKO NPeACTaBeHo:

o Heobxoaumo e HenpecTaHHo a ce MUCIV 3a rnaykoma U
B A€TCKa Bb3PACT, U T 1a Ce ThPCU HACOYEHO.

o [la ce no3HaBaT KpUTEPUMTE, CUMMTOMUTE 1 HAXOJKUTE, Kak-
TO M BCUYKW KIMHWYHM (hOPMM Ha rraykoma B ieTcka Bb3pacT U
0COBEHOCTHTE U1 MPU OTAENHUTE KIMHUKO-TEHETUYHM HOpMK.

o [la ce no3HaBaT yCNoXHEHNSATA HA PA3NUYHIATE KIMHUKO-
reHeTU4HM opmMK Ha AeTckaTa rnaykoma.

o CBOEBpEMEHHO Aa Ce u3crneaBaT ¥ Aa ce npocnenssar
CYCMEKTHWTE 3a rnaykoma feLa 3aeHo C TeXHUTe KpbBHU Poa-
CTBEHULM.

o [pu chamunuute ¢ Bb3pAcToBa MbpBMYHA MaykoMa
Haco4eHo fa Ce YTOYHST M [a Ce M3cneaBaT PUCKOBUTE 3a
rmaykoma fea.
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3akntoyeHue
KJ'IVIHVIKO-FeHeaJ'IOFVI‘-IHI/IﬂT dHanu3 no3BonsdBa jace Mayana

HACOYEHO KMUHUKO-TEHeTUYHNS nonmMopdmsbm Ha KOMObI
Ha OpraHW3MoBO HWBO. EK30OMHUMST aHanu3 faBa Bb3MOXHOCT
Ja Ce u3y4aBa XeTepOreHoCTTa W anenHns NonMmMoprbM Ha
MOMEKyNApHO HWBO. [1opagu TOBa, Ye maTonorusTa € psaka,
a 6onwwmHcTeoTO OT cnyyamte ¢ KOMOBI ca cnopagnymm 1 B
HavanHuTe cTagun nunceat OBeKTUBHM [JaHHM 3a rnaykomHa
naTonorus Takasa Tpsibaa fa ce TbpPCM akTUBHO, HACOUEHO, Ype3
CKPUHMHTOBM nporpami. MonekynsipHO-TeHETUYHITE METOAM

we

NnoAnoMorHat paHHata KIMHUKO-reHETUYHa AuarHos3a npu

naumeHT cbC CbMHeHne 3a KOOIMbI 0cHOBHO B crnyyanTte ¢
thamunHa obpemeHeHoCT oT Bb3pactoBa [MObI. Knunuko-
FeHETUYHNUTE NO3HaHMA W NPOoyvBaHWA Ha rnaykomuTe ca OT
CbLLECTBEHO 3HAYEeHME 3a CBOEBPEMEHHATa npodunakTmka u
3a OrpaHWM4aBaHaTo Ha crenoTaTa OT AeTcka rnaykoma, AoKo-
KOTO TOBA € Bb3MOXHO.
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