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Cymbalta (Duloxetine) induced acute angle closure
glaucoma despite prophylactic peripheral iridotomy
G. Singh

The University of Kansas Medical Center, Kansas City, Kansas, USA
The University of Missouri - Kansas City Medical Center, Kansas City, Missouri, USA

Abstract

A 68 years old, Caucasian female presented with acute onset of ocular pain, headache, emesis, and poor vision in her
right eye in an emergency room of a local hospital. Patient reported “holes made in both eyes to drain fluid almost
ten years ago.” She had ‘emergency surgical iridectomy’ in her affected eye to treat ‘acute angle closure glaucoma.’
Patient had ‘peripheral laser iridotomies’ in both her eyes many years ago. Initially, patient denied trauma, new ocular
or systemic medication, and overloading herself with liquids, etc. A day later patient called to inform us that she had
just started taking Cymbalta (Duloxetine), anti-depressant medication, by mouth a week prior to this episode.

Key words: Cymbalta, Duloxetine, acute glaucoma, acute angle closure glaucoma, peripheral iridotomy, surgical

iridectomy, malignant glaucoma, glaukomflecken.

Introduction

We are fully aware of the fact that hyperopic eyes are at a
much higher risk of developing acute angle closure glaucoma
(AACG) than normal or myopic eyes; the hyperopic eyes are
volumetrically, so-called, ‘crowded eyes, being anatomically
smaller eyes with shorter axial length than normal emmetropic
or myopic eyes. The role of prophylactic laser iridotomy (PLI) in
such eyes cannot be overemphasized. Similarly, it is a common
practice in the field of ophthalmology to avoid pupillary dilation in
such eyes that could induce angle closure type acute glaucoma.
Also, we often share our knowledge with such hyperopic eye
patients, predisposed to develop acute glaucoma, not to take
certain systemic medications commonly used to manage their
comorbidities because of their mydriatic effects in the eyes.
Despite all these precautions accidents do happen, though
rarely. This following case report is one such example.

Case Report

A 68 years old Caucasian female presented in a regional
hospital emergency room with severe ocular pain, blurry vision,
severe headache, emesis and light sensitivity for almost a day
in her right eye. Initially it was a mild temporal headache with
some right eye discomfort that got progressively worse into the
evening and night along with nausea. The vision continued to
get blurrier and blurrier as the time lapsed and it accompanied
with emesis. Regular analgesics did not touch the eye pain or
the headache.

In the emergency room, her Intra-ocular pressure (IOP)
was recorded to be 52 mmHg in the affected right eye and 16
mmHg in the unaffected left eye, as measured with a tonopen.
Best corrected vision in the right eye was 20/200 (0.1) and in
the left eye was 20/40 (0.5). Patient denied any recent eye
injury, inflammation or use of eye drops/medication. Patient
mentioned that she had ‘holes made in both her eyes to drain
fluid almost ten years ago.” Over the phone consultation with
me, the ophthalmologist-on-call, the diagnosis of ‘Acute Angle
Closure Glaucoma’ (AACG) in her right eye was made. Patient
was started on systemic acetazolamide (Diamox) 500 mg every
4 hourly along with non-narcotic analgesics.

40

Patient was examined by me, the ophthalmologist-on-call,
on emergency basis, putting aside regular scheduled patients in
the eye clinic. Slit lamp examination revealed flat (absent) ante-
rior chamber in right eye (Fig. 1) and shallow anterior chamber
in her left eye. About 2+ corneal epithelial microcystic edema
and stromal edema (on grade of Zero being none and 4+ being
the maximum) in the affected eye obscured clear view of the
anterior chamber and the iris lens diaphragm in her right eye.

Fig. 1. Right eye of the patient with ‘absent anterior chamber’
and ‘acute angle closure glaucoma’.

Pupil was about 6 mm fixed, dilated and non-reacting in the
affected eye with absent (flat) anterior chamber. The left eye pupil
was 3 mm round and reacting with moderate depth of anterior
chamber. A very small far-peripheral laser iridotomy was noticed
in her left eye but such iridotomy could not be visualized in her
affected eye with dilated pupil and corneal edema. Intraocular
pressure (IOP) in affected eye was 48 mmHg and 15 mmHg
in her unaffected eye as measured with applanation tonometry.
The diagnosis of ‘Acute Angle Closure Glaucoma’ (AACG) was
confirmed and patient had an uneventful ‘Emergency Surgical

2023, TOM 12, bpoii 2
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Peripheral Iridectomy’ in her affected eye (Fig. 2) within two
hours of her presentation in the emergency room. The eye was
soft with moderate depth anterior chamber after aqueous fluid
drained through iridectomy and the limbal incisional wound. In
post-operative recovery room, patient was relieved of ocular
pain, headache and emesis.

Fig. 2. Peripheral large iridectomy (blue arrow) through limbal
incision treated the acute attack of angle closure glaucoma.

On post-operative day One, patient expressed that her ocu-
lar pain and headache were gone by the end of the procedure
and she was not nauseated any more. Ocular examination re-
vealed corrected vision to be 20/60 (0.33) in the affected eye
and 20/30 (0.66) in her unaffected eye with ‘Hyperopic correc-
tive glasses’ and using Snellen’s chart. Intra-ocular pressure
(IOP) was 14 mmHg in both her eyes by applanation tonometry.
Corneal epithelial and stromal edema had regressed and an-
terior chamber had moderate depth in the operated eye. Pupil
was 5 mm irregular in shape and sluggishly reacting to light in
her operated eye. A very tiny far-peripheral laser iridotomy was
appreciated with retro-illumination at 9 O’clock position and a
moderately large surgical peripheral iridectomy at 12 O’clock
position. Patient was started on topical antibiotic-steroid com-
bination eyedrops (Neomycin-Polymyxin -Dexamethasone eye
drops) four times a day as post-operative care for three weeks
and cut down to twice-a-day for next two weeks. Still, patient de-
nying anything new or change in her life style, excessive fluids,
trauma, or use of new medication, etc.

On post-operative day two, patients called and informed
that she had started taking Cymbalta (duloxetine), an anti-
depressant, a week before the present episode. On review of
literature, it was noted that use of Cymbalta had been related
with ‘bilateral acute angle closure glaucoma’ as one of the rare
side-effects [1 - 2]. Patient was recommended to discontinue
use of duloxetine, and explained that she was fortunate not to
have acute attack of glaucoma in both her eyes.

One week post-op, patient was able to see 20/40 (0.5)
in right eye and 20/25 (0.8) in left eye with corrective +3.00 D
Spherical hyperopic glasses. IOP was recorded to be 14 mm
Hg in both eyes by applanation tonometry. Ocular inflammation
had subsided in the operated eye; cornea was relatively clear,
moderate depth in central anterior chamber but pupil was still 5
mm irregular sluggishly reacting with large peripheral iridectomy
and previously placed laser iridotomy. The lens developed small
anterior subcapsular cortical opacities because of epithelial
necrosis secondary to sudden increase in IOP and acute episode
of angle closure glaucoma [3], called as ‘Glaukomflecken’ (Fig. 3).
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Discussion and Comments

Acute angle closure glaucoma is one of the few ocular
emergencies that demand urgent or emergency management
of suddenly high intra-ocular pressure. Unattended even for
few hours does lead to permanent damage to the optic nerve
and visual acuity, and also permanent anatomic damage to
the trabecular meshwork and angle of the anterior chamber by
peripheral anterior synechiae formation. Once a very high IOP
was recorded in the emergency room everything else was put
aside and patient was operated within two hours of her arrival
in the emergency room. A moderate size peripheral iridectomy
(Fig. 2) relieved the high IOP instantaneously and patient was
free of pain. Early surgical intervention saved her vision and
permanent damage to optic nerve. Glaukomflecken (Fig. 3) is
known sequelae to sudden increase in IOP causing anterior
subcapsular epithelial necrosis and small opacities in the lens
[3]. These opacities usually do not progress and are a ‘tell-tale’
sign of ‘acute glaucoma.’

Fig. 3. Glaukomflecken: Anterior subcapsular opacities in
the lens after acute glaucoma attack.

Was there any other option available to treat this patient
before proceeding to ‘surgical iridectomy? Yes, theoretically,
one should try by mouth acetazolamide or osmotic agents such
as glycerol or intravenous mannitol trying to help lower the IOP.
Oral acetazolamide was given but of no avail. Emergency laser
peripheral iridotomy should be tried to reroute the aqueous flow,
but there was already a prophylactic peripheral laser iridotomy
performed in the affected and the unaffected eyes almost ten
years ago to prevent such an acute episode. But, as in this case
presentation, we encountered a ‘failed iridotomy.” Also, | believe
peripheral iridotomy has a role in pupillary block type of acute
glaucoma with ‘iris bombé.” And, still it is difficult to perform
through edematous cornea and hazy view of the iris. But in
our case, the anterior chamber was flat (absent) with forward
displacement of iris-lens diaphragm. More concerning was
the possibility of ‘malignant glaucoma’ [4 - 6] where aqueous
fluid could have been misdirected posteriorly and pushing the
vitreous body and iris-lens diaphragm anteriorly, despite a
previously performed laser iridotomy.

Considering these factors and reasonings, an emergency
peripheral iridectomy was performed with a limbal incision.
Peripheral iris prolapse into the limbal wound with a gush of
aqueous fluid egressing from the incision site was a welcome
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Table 1. Drugs reported to induce acute angle closure glaucoma (copied and modified from Yang and Lin 2019).

Mechanism of

Medication class Examples Indications Ocular effects
angle closure
al-adrenergic agonists | Phenylephrine Nasal decongestant, Pupillary block Mydriasis
mydriatic, and vasopressor
Ephedrine Vasopressor
2-adrenergic agonists | Albuterol and Bronchodilator Pupillary block Mydriasis and
salbutamol increased
aqueous humor
production
Anticholinergic agents Atropine Mydriatic, cycloplegic, and | Pupillary block Mydriasis and
bradycardia treatment cycloplegia
Glycopyrrolate Neuromuscular blockage
reversal and decrease in
airway secretions
Oxybutynin Urge incontinence
Scopolamine Antinausea
Botulinum toxin Strabismus, blepharospasm,
wrinkles, and headaches
Antihistamines Cetirizine, loratadine | Allergy medication Pupillary block Mydriasis
(anticholinergic side
effects)
Cholinergic agents Pilocarpine Pupillary block angle closure | Anterior Miosis and
and dry mouth treatment displacement of the | anterior rotation
lens-iris diaphragm | of the lens-iris
diaphragm
Sulfonamides Topiramate Seizure and migraine Anterior Choroidal effusion
treatment displacement of the
lens-iris diaphragm
Acetazolamide Antiglaucoma, altitude
sickness, Meniere's disease
treatment, and diuretic
Methyl-sulfonyl- Detox supplements
methane (MSM)
supplement
Serotonergic agents Venlafaxine and Antidepressant Pupillary Mydriasis and
escitalopram block/anterior increased
displacement of aqueous humor
lens—iris diaphragm | production,
choroidal effusion
Triptans Migraine treatment Pupillary block Mydriasis,
increased
aqueous humor
production
Duloxetine, Antidepressant, mood Pupillary block, Mydriasis and
commonly used trade | €levator and pain reliever anterior displaced ciliary body
name (Cymbalta) lens-iris diaphragm | effusion
Avripiprazole Antipsychotic Pupillary block Mydriasis,
increased
aqueous humor
production
42 2023, TOM 12, bpoii 2




sign. Peripheral surgical iridectomy was performed for proper
flow of aqueous from posterior segment to the anterior chamber
and out through outflow channels. Had it failed to lower the
IOP, then | was committed to stick a needle through the limbal
wound, around the lens equator into the vitreous body and drain
the posteriorly lodged misdirected aqueous fluid of ‘malignant
glaucoma’ [4 - 6].

Location of ‘peripheral laser iridotomy’ is another concern
to be considered and discussed in the pathogenesis of acute
glaucoma in this case presentation. It is accepted that it is much
easier to perform laser iridotomy in peripheral iris, close to ciliary
body, because iris tissue is relatively thinner there. Secondly,
a small and far peripheral iridotomy would not function as a
‘second’ pupil to induce glare and visual symptoms. But, a very
tiny iridotomy located very peripheral in our case probably failed
because of its size and location. Even a mild dilation of pupil
probably caused crowding of the iris tissue to occlude a small
iridotomy and mild forward movement of the iris lens diaphragm
led to iridotomy apposed against the peripheral cornea making it
dysfunctional or nonfunctional. Most ophthalmic surgeons prefer
to place an iridotomy either at 3 O'clock or 9 O'clock position for
the ease to visualize far peripheral iris at these locations rather
than at 12 O'clock position. Broader limbal cloudiness obscures
visualization of far peripheral iris at 12 and 6 O’clock positions.
| prefer to perform prophylactic laser iridotomy superiorly and
relatively large, not too far peripheral on iris, and take advantage
of the upper lid covering that iridotomy from causing glare or
visual symptoms. | am planning to prophylactically enlarge the
previously performed iridotomy in the unaffected left eye of
this case under discussion or perform another fresh and larger
iridotomy around 12 O’clock position.

Lastly, but not the least, we need to discuss the role of du-
loxetine (Cymbalta) in precipitating this acute episode of angle
closure glaucoma. To the best of my knowledge, Shifera et al in
2014 [1] and Mahmut et al in 2017 [2] first described cases of
bilateral acute angle closure glaucoma induced by duloxetine.
On closer look duloxetine has been linked to risks of developing
angle closure glaucoma and this association, though rare, has
been added to the information insert of the medicine commonly
used to treat depression and for mood elevation. Itinduces pupil-
lary mydriasis and ciliary body effusion with anterior movement
of the iris-lens diaphragm that may compromise the aqueous
outflow by negating the iridocorneal angle and flattening of the
anterior chamber. This mechanism probably precipitated sud-
den increase in IOP and acute glaucoma in our present case.

Numerous review articles [7 - 16] discuss drug induced
angle closure glaucoma and are recommended to refresh our
knowledge of potential side-effects and mechanism of actions
of various commonly used systemic medications (Table 1) so
as to prevent such episodes of acute angle closure glaucoma.
We are familiar with the fact that alpha-adrenergic agonists
(alpha-1) used for pupillary dilation, such as phenylephrine,
ephedrine and neo-synephrine, are active ingredients of
‘Over-The-Counter’ medications commonly used for nasal
decongestion. These can cause mydriasis as their side-effect
which in turn can induce acute glaucoma in predisposed eyes.
Similarly, beta-2 adrenergic agonists used for bronchodilation
are known to cause mydriasis and we warn patients with shallow
anterior chambers or occludable iridocorneal angles against
use of such medicines. Many antidepressant medications are
notoriously associated with acute glaucoma in eyes prone to
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develop it. Despite staying informed about such side-effects of
various medications we still cannot stay ‘completely informed’
about ‘all the medicines’ and their side-effects. More concerning
is the fact that despite such warnings, not all the patients think
or can corelate that systemically used medications could have
deleterious effects on the eyes. This case presentation is typical
example where the prescribing primary care physician and
the patient over-looked this rare possibility of acute glaucoma
in the eyes that had been treated with ‘prophylactic peripheral
irdotomy’ because of shallow anterior chambers and narrow
iridocorneal angles; probably physician did not know and the
patient had forgotten about it till the acute episode.
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Abstract

Acute posterior multifocal placoid pigment epitheliopathy (AMPPE) is a rare inflammatory disease that requires
differential diagnosis for proper treatment. A clinical case of AMPPE in a 26-year-old woman is presented.
Ophthalmological examination included visometry, refractometry, tonometry, perimetry, biomicroscopy, direct and
reverse ophthalmoscopy, OCT, photoregistration, FAG. Endonasal electrophoresis was performed according to a
standard technique using azithromycin, which is a macrolide antibiotic. In a patient with AMPPE, small multiple
flat foci of yellow-white, gray-pink color were detected on the fundus, in the posterior pole according to OCT data
at the level of the pigment epithelium and choriocapillary layer. On the angiogram, foci of an irregular shape of the
non-fluorescent zone are traced, weak staining of these zones appears a few minutes after the introduction of contrast.
AMPPE is a disease characterized by an acute onset. If this disease is suspected, it is necessary to carefully collect
anamnesis and carry out differential diagnosis in order to provide timely assistance and refer the patient to a specialized

specialist. The disease has a recurrent nature, so these patients need observation.
Key words: acute posterior multifocal placoid pigment epitheliopathy, differential diagnosis, treatment.

Introduction

Acute posterior multifocal placoid pigment epitheliopathy
(AMPPE) is a rare inflammatory disease belonging to the
spectrum of fundus white dot syndromes. Today, this disease
belongs to the group of choriocapillaritis [1]. J. Gass first
described it in 1968 as multiple discrete cream-colored lesions
located in the posterior pole in three young women who
complained of painless vision loss [2]. The disease occurs
equally in men and women, more often in Caucasians, the ratio
of men to women is 1.2:1 [3].

Based on literature data from published case reports, the
average age of onset of HFMD was determined to be 27 years.
The age range varied from the first to the seventh decade,
and in more than three-quarters of the cases, the onset of the
disease occurred between the ages of 16 and 40 [1, 3, 4].

Discussing the pathogenesis of the disease, J. Gass (1968)
suggested that the primary damage occurs in the pigment
epithelium: the swelling of its cells leads to disruption of trophism
and inactivation of metabolic processes in the retina. However,
other authors believe that the disease is associated with primary
damage to choriocapillaries [5]. This hypothesis was confirmed
by the use of modern imaging methods, which showed that the
most likely is a primary inflammatory lesion of choriocapillaries
with secondary destruction of photoreceptors, which leads to a
characteristic distinct clinical phenotype of the disease [1].

At present, the exact etiology of AMPPE is unknown,
although it has been hypothesized about its immune nature.
The disease is often preceded by a prodromal period of viral
pathology. In approximately 30% of patients, the disease
develops after a flu-like condition. Its beginning is also known
after the manifestation of an adenovirus infection [3, 6].

There have been reports of the occurrence of AMPPE in
patients with a positive immunological test for tuberculosis.
There are cases of AMPPE associated with epidemic parotids,
borreliosis [1, 7, 8].
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The disease has also been associated with preexisting au-
toimmune and auto inflammatory diseases, including psoriasis,
sarcoidosis, erythema nodosum, polyarthritis nodosa, ulcerative
colitis, eczema, diabetes, and Wegener’s granulomatosis [1, 9,
10, 11].

There are reports of the development of AMPPE in healthy
people after multiple immunizations [12]. The immune nature of
the pathology is confirmed by its development afterimmunization
with vaccines, including hepatitis B, varicella, poliomyelitis, and
tetanus, suggesting a possible interaction between vaccines
and specific T-cell receptors of the host's immune system [1,
13, 14].

AMPPE in rare cases, it can be the first manifestation of
vasculitis of the central nervous system [15].

Based on the current consensus, the pathogenesis of
acute posterior multifocal placoid epitheliopathy is based on
choroidal vasculitis with occlusion of precapillary arterioles and
subsequent development of ischemia in individual choroidal
segments followed by secondary ischemic damage to the
retinal pigment epithelium [16]. Ophthalmoscopy picture: many
yellowish sub retinal placoid (sheet-shaped) foci are found
on the fundus, located behind the equator, usually within the
posterior pole. These phenomena are accompanied by a
minimal inflammatory reaction of the vitreous body, usually
in the absence of anterior uveitis, and may be complicated
by retinal papillitis and vasculitis [1]. The most common (in
50% of cases) neurological complication in patients with
AMPPE is cerebral vasculitis, which is accompanied by severe
headaches in a quarter of patients [17]. In addition, neurological
manifestations may include thrombosis of the cavernous sinus,
meningoencephalitis, aseptic meningitis, transient ischemic
attacks, seizures, paralysis of the 6th pair of cranial nerves,
transient hearing impairment.

On spectral optical coherence tomography (OCT) in the
acute stage of GZMPPE, placoid lesions are manifested
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by disruption of the outer retina and ellipsoid zone with the
presence of hyperreflective material at the level of the outer
layers of the retina and the retinal pigment epithelium (RPE).
As placoid lesions are treated, the hyperreflectivity of the outer
part of the retina disappears, which leads to a partial recovery
of its appearance, or focal lesions of photoreceptors and PES
atrophy remain [18, 19].

Four phases of the development of AMPPE on OCT are
described [20]. At the first stage, a dome-shaped elevation of the
retinaappears with aviolation ofthe connection of photoreceptors,
which flattens soon after, and an increase in the thickness of
the choroid occurs. Two weeks later, the second stage occurs,
which is manifested by a distinct separation of the photoreceptor
layer and PES. The third stage, which occurs six weeks after the
onset of the disease, is characterized by increased hyperactive
reflectivity of the PES and adhesion of photoreceptors to the
PES. However, focal zones of photoreceptor/PES atrophy may
also develop. The convalescence phase begins three months
after the onset of the disease, with a clearer normalization of
the layers of photoreceptors and PES. However, focal areas of
photoreceptor/PES atrophy may remain. Sometimes there is
the presence of exudative retinal detachment, which imitates
the manifestation of Vogt-Koyanagi-Harada acute retinopathy
[21]. With OCT-A (OCT-angiography), areas of reduced blood
flow are detected at the level of choriocapillaries [22]. These
areas of blood flow deficits closely correlate with ischemic
lesions, manifested as early hypo fluorescence on FAG and
hypo fluorescence throughout the study on indocyanine green
angiography. It should be said that the basis of diagnosis is an
examination of the fundus and research methods that allow
visualization of changes. However, one should not forget about
laboratory diagnostics for the study of tuberculosis, syphilis and
autoimmune diseases.

Purpose

The purpose is to conduct a clinical analysis and differential
diagnosis of acute posterior multifocal placoid pigment epithelio-
pathy on the example of a clinical case.

Material and methods

The presented clinical case of AMPPE ina 26-year-oldwoman
who was examined, treated and observed at the Department of
Inflammatory Eye Pathology of the State University “Institute
of Eye Diseases and Tissue Therapy named after V.P. Filatov
of the National Academy of Sciences of Ukraine”. Functional-
diagnostic and electrophysiological examination was conducted
on the basis of the laboratory of functional methods of research
of the organ of vision, visualization methods were conducted on
the basis of the department for the study of biological action and
the use of lasers in ophthalmology.

Rheo-ophthalmography (ROG) was performed on a com-
puter rheographic complex Reokom (Ukraine, Kharkiv) and
indicators of volumetric pulse blood filling were determined by
the rheographic coefficient RQ (%o); of the tonic properties of
blood vessels by the ratio of the time of the ascending part of
the rheowave to the time of the entire rheowave a/T(%), which
were determined as the tonic properties of large and small
vessels based on the indicators of the low- and high-frequency
components of differential rheograms; velocity of volumetric
blood flow - as a change in the amplitude of the rheosignal
during the rising part of the rheowave - V(Q/s).

The patient's ophthalmological examination included viso-
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metry, refractometry, tonometry, perimetry, biomicroscopy, direct
and reverse ophthalmoscopy, OCT, photoregistration, FAG.
Electrophysiological examinations were performed using the
Retiskan complex (Roland Consult, Germany), computer peri-
metry was performed using the Humphry perimeter (30-1). The
examination of the patient was carried out in dynamics - at the
time of application at the stage of exacerbation of AMPPE and at
the stage of remission of the disease. Endonasal electrophoresis
was performed according to the method: an active electrode
in the form of a nasal turunda containing 2 ml of a 2% calcium
chloride solution, 1 ml of antibacterial and 1 ml of nonsteroidal
anti-inflammatory drugs. The anode is positive. The current gra-
dually increases from 0.3 - 0.5 - 0.8 mA to 1 mA; 3 min. - 5 min.
- 10 min. An indifferent electrode with a hydrophilic gasket is loca-
ted in the collar area.

The moral and ethical aspect of this study is based on the
provisions of the Helsinki Declaration on the Moral Regulation of
Medical Research, the Council of Europe Convention on Human
Rights, the relevant laws of Ukraine, the study is open and non-
interventional. Individual consent was obtained from the patient
regarding the use of her personal data from her medical history.

Results

A 26-year-old woman came to the clinic with complaints of
reduced vision, with the appearance of central and paracentral
scotoma, metamorphopsia, photopsia in the left eye. A few
days later, the right eye was also involved in the process.
During history taking, it was revealed that the patient had an
acute respiratory viral infection 2 weeks ago without fever. Has
myopia since childhood.

Objectively: OD: visual acuity 0.1 with cor. sph - 3.0D = 0.4.
The front segment of the eye is free of pathological changes,
the optical media is transparent. The optic disc is pale pink,
the borders are clear. In the posterior pole, polymorphic light
(grayish-yellow, cream) vaguely defined draining foci. In the
area of the macula and along the course of the upper-temporal
arcade, high detachments of the pigment and neuroepithelium
of the retina are determined (Fig. 1 A). Peripheral departments
of the fundus without features. The tortuosity of arterioles is
observed, the caliber of vessels is not changed.

OS: visual acuity 0.1 with cor. sph - 3.0D = 0.35. The front
segment of the eye is without pathological changes, in the
vitreous body there is a preretinal dispersive overhang. The disc
of the optic nerve is pale pink, the contours are clear. Arterioles of
the retina are twisted; the caliber of the vessels is not changed.
Light (grayish-yellow, cream and pink) vaguely defined foci, a
small swelling near the foci are found in the posterior pole (Fig.
1 B). Detachment of the pigment and neuroepithelium of the
retina is determined in the area of the macula and along the
upper temporal arcade. Peripheral departments of the fundus
without features.

When examining the field of vision, the expansion of the
blind spots, individual relative scotomas in the central and
paracentral zones are noted (Fig. 2).

On the fluorescence angiogram (FAG) of both eyes in the
early phase, hypofluorescence of foci was observed. During the
study, the fluorescence of foci slowly increases with the formation
of zones of atrophy of the pigment epithelium with a slight
redistribution of pigment, foci in different stages of development
are simultaneously observed on the fundus (Fig. 3 A).

In against the background of “blurred” hyperfluorescence of
foci, brighter fluorescence is noticeable in the zones of serous
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Fig. 1. Photograph of the fundus of the patient’s right (A) and left eye (B).
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Fig. 2. Results of computer perimetry of the central field of vision (30°) of the patient’s right (A) and left eye (B). Relative
scotomas of the central and paracentral zones with point areas of absolute depression.

detachment. Late angiograms show hyperfluorescence of the
optic disc the late phase (Fig. 3 B).

According to optical coherence tomography (OCT), hyper
reflective foci located at the level of the photoreceptor layer
are determined on both eyes, destruction of the outer parts
of the photoreceptor layer and retinal pigment epithelium in
combination with foci of proliferation and detachment of the
pigment epithelium is noted (Fig. 4).

According to the data of the electrophysiological examination
- visually evoked potentials (VEP) on the pattern (pattern visual
evoked potentials-P-VEP) the amplitude of the P-VEP per
pattern with an angular size of 10 of the right visual analyzer
(VA) was on average 4,8 pV, the left VA was 5,6 pV. Which was
approximately 2 times lower than the norm, with a latency of
P100, which was equal to 128 - 132 ms, which is higher than the
norm by an average of 30%.

The amplitude of the P-VEP on the pattern with an angular
size of 00 15' right and left VA was on average - 5,0 pV, which is
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also 2 times lower than the norm, with a latency of 106 - 120 ms.

These data show a disturbance in the conduction system of
the right and left PA, which is confirmed by the VEP to alarms,
where there is also a decrease in the amplitude of the F-VEP
by 60% - 20% on the right and left sides, respectively, with a
prolongation of the latency by 15 - 28%.

According to electroretinograms (ERG), it was noted that the
indicators of scotopic ERG were unchanged and corresponded
to the norm. The indicators of the maximum ERG had the
following characteristics: normal indicators, the «b» wave, which
reflects the activity of peripheral bipolar cells, characterized the
«a» wave, which reflects the functional activity of peripheral
photoreceptors in terms of latency and amplitude, and Miller
cells, had a decrease in amplitude by 20% of the norm at normal
latency. When analyzing the photopic electroretinogram, which
mainly reflects the activity of the central retina, it was noted that
the latency of the “b* wave in both eyes was 15 - 20% higher
than normal and its amplitude decreased by 20%, which reflects
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B.
Fig. 3. Fluorescent angiogram. Early phase (A) and late phase (B).
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Fig. 4. Optical coherence tomography of the macular zone of both eyes of the patient before treatment.
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Fig. 5. State of the retina of the patient’s right eye in the macula area, according to OCT data, after treatment.

a decrease in the functional activity of bipolar cells and Miller
cells of the central retina.

According to rheoophthalmography, a decrease in volumet-
ric blood filling according to the RQ (%) indicator was noted by
30% in the right eye and by 18% in the left eye, as well as a
moderate increase in the tonic properties of large vessels.

Based on clinical signs and instrumental examination
data, the patient was diagnosed with acute posterior multifocal
placoid pigment epitheliopathy in both eyes; medium myopia.
The patient was treated: trans orbital electrophoresis with non-
steroid and desensitizing drugs. In addition, nonsteroidal anti-
inflammatory drugs, corticosteroids, and antiviral drugs were
prescribed. Thus, we introduced the appointment of antibacterial
therapy in connection with elements of inflammation that were
observed on the retina in both eyes. At discharge, on the 10th
day of treatment, the patient notes an improvement in visual
acuity. The visual acuity of the right eye is 0.5 from cor., the left
eye is 0.4 from cor. After 1 month, there are no complaints about
visual impairment. The visual acuity of the right eye is 0.8 from
cor. The visual acuity of the left eye is 0.85 from the core.

During examination of both eyes: anterior segment without
pathological changes, optical media are transparent. Optic disc
is pale pink, the borders are clear. Arterioles of the retina are
twisted; the caliber of the vessels is not changed. Polymorphic
foci are ophthalmoscopies in the posterior pole; the slight
swelling near them has significantly decreased. Peripheral
department of the fundus without features. For a month, the
patient took vitamins and trace elements with antioxidant
properties, lutein, zeaxanthin, omega-3 essential fatty acids and
vitamin D3. Another month passed. Due to personal problems,
the patient could not return to the institute, but at her place of
residence she was examined by an oculist. Visual acuity in both
eyes with cor. sph -3,0D increased to 0.9 - 1.0. There are no
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relative scotomas in the field of vision. OCT data with positive
dynamics are presented (Fig. 5).

Against the background of anti-inflammatory, vascular,
metabolic therapy, the condition of the patient’s fundus improved.

Discussion

A combination of typical changes on the fundus with anterior
uveitis, retinal edema, periphlebitis [23], serous detachment of
the retina, and vascular occlusions is possible with AMPPE.

The disease can be accompanied by neurological symptoms
(headache), aseptic meningitis [24], impaired cerebral blood
circulation, due to vasculitis of cerebral vessels [25]. Also
described are fatal consequences in patients with AMPPE,
as a result of impaired cerebral blood circulation [25]. With an
isolated (only eye) lesion, visual acuity usually recovers on
its own in a period of several weeks to several months after
the onset of the disease, however, paracentral scotomas may
remain [12]. In isolated cases, choroidal neovascularization can
develop, which is a late complication AMPPE.

Differential diagnosis should first of all be carried out
with geographic choroiditis, because in the acute period both
diseases can have a similar ophthalmoscopic and angiographic
picture. Geographic choroiditis can be attributed to placoid
epitheliopathies. The disease more often affects young or
middle-aged people, proceeds as an acute or chronic recurrent
focal inflammation, which primarily affects the choriocapillaries
and PES. The retina is involved a second time in the process.
If the disease begins acutely, patients complain of floating
spots, fog, and decreased visual acuity. The development of
geographic choroiditis proceeds more slowly and pronounced
atrophic changes of choriocapillaries and choroidal vessels are
determined during angiographic examination. On the fundus
of the eye, flat, merging foci of grayish-white color at the level
of the pigment epithelium are ophthalmoscoped. Within a few
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months of the disease, areas of choroidal atrophy, resembling
a geographical map, are formed at the site of active foci.
In approximately half of the patients, in connection with the
developing fibrous metaplasia of the PES, zones of chorioretinal
atrophy appear, resembling the pattern of secondary dystrophy
after tuberculous chorioretinitis. In some cases, subretinal
neovascularization and subretinal hemorrhages occur. Retinal
vessels and optic disc are usually not changed. In the chronic
course of the disease at the initial stage, it does not lead to
a decrease in visual acuity and in many cases remains
unrecognized. Focal changes are localized in the peripapillary
zone or juxtapapillary, sometimes serous detachment of the PES
is observed. After different time (months or years) due to the
progression of the process and its spread to the macula area,
patients notice a decrease in visual acuity. In the posterior pole,
fairly fresh foci are ophthalmoscopied, which are a continuation
of the zone of choroidal atrophy, macular edema. Old multiple
chorioretinal scars are found on the periphery of the fundus.
When examining the second eye, chorioretinal cicatricial
changes are usually visible near the optic disc. Data from
angiographic studies in geographic choroiditis indicate atrophy
of choriocapillaries and choroidal vessels. The angiographic
picture is characterized by the absence of fluorescence in the
affected area in the early phase of the angiogram and contrast
of foci in the late phase. PHAG: the absence of fluorescence
in the early phase of the angiogram is explained by the
destruction of choriocapillaries. The subsequent increasing
fluorescence is associated with the diffusion of the contrast
agent with a number of located choriocapillaries, then hyper
fluorescence appears in the atrophy zone. In the late stages,
acute multifocal pigment epitheliopathy can be differentiated
with tapetoretinal abiotrophies, but they usually show changes
in electrophysiological indicators [9, 20]. In the case of our
patient, ERG indicators were slightly changed. On the fundus
in the posterior pole, polymorphic light (grayish-yellow, cream),
vaguely defined draining foci were observed. Geographic
choroiditis is characterized by juxtapapillary or peripapillary
foci localization, in contrast to our case with localization in the
posterior pole. In addition, the foci differed significantly in color;
for geographic choroiditis, foci of a saturated gray-black color
are characteristic. However, her decrease in the functional
activity of the leading system of the visual analyzer requires
control in dynamics, including an examination by a neurologist.

Diffuse mid-peripheral acute retinal pigment epitheliopathy.
The disease is based on acute inflammation of the PES.
The clinical picture is characterized by an acute onset, with
reduced vision due to involvement of the macula zone in the
process. Multiple or single dark foci appear on the fundus in
the area of the macula, with whitish-yellow perifocal zones.
Foci, increasing in size and number, take on the appearance of
clusters. Changes in the area of the macula in the acute stage
of inflammation of the pigment epithelium are very minor and
can sometimes be mistaken for the early phase of other retinal
diseases. Fluorescence angiography shows hyper fluorescence
in the place of whitish-yellow zones and hypofluorescence in the
area of central dark areas, even in the late phase. After 6 - 12
weeks, recovery occurs, visual acuity increases. In contrast to
posterior multifocal placoid pigment epitheliopathy, foci have the
appearance of cluster-shaped clusters, they are characterized
by a dark color with light perifocal inclusions, in contrast to
cream-gray and pink-gray foci in AMPPE [27, 28].
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Acute macular neuroretinopathy. The disease is charac-
terized by a slight decrease in visual acuity and the sudden
appearance of a paracentral scotoma. Ophthalmoscopy reveals
red-brown foci with irregular contours in the para foveolar zone,
which are especially well visible in colorless light. Sometimes
before the appearance of characteristic foci, edema was
noted in the corresponding areas of the retina. Fluorescent
angiography revealed weak hypofluorescence in the affected
area and slight expansion of retinal capillaries. A feature of the
disease was a long course with gradual reduction of visual field
defects and reversal of retinal lesions. When examining the
fundus, multiple flat yellow-white foci located at the level of the
PES are ophthalmoscopes. The foci have clear contours, often
have a showery character. The disease may be accompanied
by neurological pathology. Scarring occurs 2 - 4 weeks after the
onset of the disease, which is accompanied by the formation of
atrophy zones with a slight redistribution of pigment. The disease
can progress with relapses, which end with an increase in the
number of atrophic foci that can merge [27, 28]. They differ from
AMPPE, respectively, by a longer duration of the course of the
disease, localization of foci at the level of the pigment epithelium
of the retina, no tendency to the occurrence of vasculitis, and
the foci are draining in nature.

Acute posterior syphilitic chorioretinitis occurs at the 2 - 3
stage of syphilis. The disease is most common in men over 50
years of age. There is a high correlation with combined human
immunodeficiency virus. A typical sign is the appearance of
multiple yellow, rounded plaques located in the thickness of
the retina or choroid. This is a two-sided defeat. According
to OCT data, typical signs are thinning of the external
boundary membrane, infiltration of the choroid. On fluorescein
angiography, a “leopard spot” is initially visualized, which is
replaced by increasing hyperfluorescence [27, 28, 29, 30],
which is not characteristic of AMPPE. Differential diagnosis is
carried out with creeping (or serpinginous) choroiditis, which
usually occurs at a later age (after 30 years), leaving rough
atrophic scars behind, is characterized by frequent relapses and
a difficult functional prognosis. According to the clinical picture,
serpinginous chorioretinitis is classified as peripapillary, macular
and confluent. As a rule, the appearance of the first clinical signs
begins with the peripapillary region. Active foci are accompanied
by edema of the underlying retina. After a few weeks, atrophy
of active foci, choriocapillaries and choroid begins. Signs of an
active pathological process, according to OCT, are manifested
in the form of hyperreflectivity and thickening of the outer layers
of the retina, as well as increased reflectance of the choroid,
FAG shows hypofluorescence in the early phase. In the late
phase, there is a hyperfluorescence on the background of
geographically changed fundus. It differs from the foci in color,
which have shades from gray-aspid to black, in localization.
Characteristic juxtapapillary, according to the course of the
process, is a progressive, chronic disease.

Vogt-Kayanagi-Harada syndrome in the acute stage of the
disease is accompanied by the formation of foci at the level
of the pigment epithelium in combination with serous retinal
detachment, papillary edema, an inflammatory reaction in the
vitreous body, and granulomatous inflammation of the anterior
part of the eye. On OCT with Vogt-Kayanagi-Harada - signs of
serous retinal detachment in the area of the macula are shown.
The optical density of the subretinal fluid may be higher than
that of the vitreous due to the higher protein concentration.
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Changes at the border of the retina and vitreous body in the
form of cellular deposits may be observed. In addition, subretinal
fibrinoid deposits are visible, subretinal fibrosis may develop
later. Thickening of the choroid is observed, which decreases
with treatment [26, 27, 28]. In contrast to AMPPE, exudative
retinal detachment, macular and papillary edema, draining
foci are characteristic. There is a characteristic possibility of
secondary glaucoma. A high frequency of both HLA class |
antigen (HLA-B7) and HLA class Il antigen (HLA-DR2) was
detected in patients with AMPPE during examination [30].

Conclusion

Considering the specific clinical case of AMPPE that we
encountered, the course of the disease can be considered
relapsing with an acute onset. At the same time, the disease
affected both eyes. On the fundus, in the area of the macula
and the posterior pole, small multiple flat foci of yellowish-white,
gray, cream and pink color can be seen, according to OCT data
at the level of the pigment epithelium and choriocapillary layer.
On the fluorescence angiogram of both eyes in the early phase,
hypofluorescence of foci was observed with the subsequent
formation of zones of atrophy of the pigment epithelium with
a slight redistribution of pigment, accordingly, foci in different
stages of development are simultaneously observed on the
fundus. In the late phase, brighter fluorescence is visible in the
zones of serous detachment and hyper fluorescence of the optic
nerve are noted, which corresponds to the classic picture of the
disease. Against the background of the treatment, we observed
an increase in visual acuity, swelling around the foci decreased
significantly. A follow-up examination three months later showed
a positive trend in visual acuity and the condition of the retina,
most foci became flat, and the condition of blood vessels
improved. Although acute posterior multifocal placoid pigment
epitheliopathy is a rare disease, it is necessary to remember
the need for differential diagnosis in order to timely prescribe
adequate treatment. The disease has a recurrent nature, so
these patients need observation.
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Dry eye and intraoperative factors
following cataract surgery: a review

T. Dobrev, B. Anguelov
Medical Institute, MI, Eye Clinic, Sofia

Abstract

Dry eye is a multifactorial disease of the tears and ocular surface that results in: ocular discomfort, visual disturbances,
and tear instability. Much alike senile cataracts, which are the most common type of cataract, dry eye discase is age-
related. Given the overlapping demographics, comorbidity is often present in elderly patients. Purpose of the review is
to assess the intra-operative factors in cataract surgery which affect the ocular surface.

Key words: dry eye, cataract surgery, ocular surface disease, corneal sensory nerve dysfunction, meibomian gland

dysfunction, artificial tears.

Introduction

Cataract surgery is one of the most frequent and successful
interventions currently undertaken in medicine. Modern small-
incision cataract surgery offers excellent clinical outcomes and
a low risk of complications, thus increasing patient expectations.
While research tends to be focused on the prevention of sight-
threatening complications, non-sight-threatening events can
occur, as these can significantly impact patient quality of life.
Such an example is keratoconjunctivitis sicca, also known as
dry eye disease (DED).

According to the International Dry Eye WorkShop (DEWS)
(2007), dry eye a is multifactorial disease of the tears and
ocular surface that results in symptoms of discomfort, visual
disturbance, and tear film instability with potential damage to the
ocular surface. It is accompanied by increased osmolarity of the
tear film and inflammation of the ocular surface [1]. Prevalence
rates range from 5% to 50%, but can be as high as 75% among
adults over age 40, with women most often affected [2]. Severe
DED affects the patient’s ocular and general health, well-being,
and quality of life [3, 4]. The main predisposing factors are
summarized in Fig. 1 based on level of evidence [1, 19, 21].

With cataract surgery being one of the most oftenly
performed procedures in ophthalmology, numerous studies
show correlation between the procedure and DED [3 - 11]. After

successful cataract surgery, dry eye symptoms frequently occur
and persist in some patients until effective treatment is adopted
[9]. Furthermore, studies report worsening of dry eye symptoms
and signs after the procedure [6]. The mechanisms which lead to
DED include corneal sensory nerve dysfunction, ocular surface
desiccation, meibomian gland dysfunction, glandular apoptosis,
ocular surface inflammation, prolonged light exposure from
operating microscopes, cumulative dissipated energy (CDE)
during phacoemulsification, goblet cell loss and preservative-
containing eye drops [5, 13, 14].

In 2007, the Definition and Classification Subcommittee
of the International Dry Eye WorkShop 2 felt that the triple
classification was attractive, but had limited evidence-based
referencing. They redefined the classification, also based in
three parameters: ethiopathogenic, causative mechanisms, and
severity [1]. The etiopathogenic classification of DED comprises
two subgroups: tear- or aqueous-deficient dry eye (aqueous
tear deficiency) is due to a failure of lacrimal function, while
evaporative dry eye is due, predominantly but not entirely, to
lipid tear deficiency. Around 10% of patients with dry eye have
a solely aqueous-deficient disorder, while hyperevaporative
disorders account for more than 80% [19, 20]. Either form
may cause damage to the interpalpebral ocular surface and is
associated with symptoms of ocular discomfort [15].

Risk factors for dry eye disease

High level of evidence

Moderate level of evidence

Low level of evidence

- Age — Medications such as tricyclic antidepressants, — Smoking

— Female sex selective serotonin reuptake inhibitors, — Hispanic ethnicity

— Postmenopausal estrogen therapy diuretics, beta-blockers — Anticholinergic drugs such as
— Antihistamines — Diabetes mellitus anxiolytics, antipsychotics
— Collagen vascular disease — HIVHTLV1 infection — Alcohol

— Comeal refractive surgery — Systemic chemotherapy — Menopause

— Irradiation — Cataract surgery with a large incision — Botulinum foxin injection
— Hematopoietic stem call transplantation — Keratoplasty - Acne

— Vitamin A deficiency — Isotretinoin — Gout

— Hepaiitis C — Low air humidity — Oral contraceptives

— Androgen insufficiency — Sarcoidosis — Pregnancy

— Ovarian dysfunction

Fig. 1. Risk factors divided into three groups, based on level of evidence [1, 19, 21].
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Aqueous tear deficiency dry eye has two subclasses: Sjogren
syndrome dry eye (SSDE) and non-Sjégren syndrome dry eye
(NSSDE). Sjogren syndrome (SS) is an exocrinopathy in which
an autoimmune process targets the lacrimal, salivary glands, and
also other organs [16]. The ocular dryness in SSDE is due to
lacrimal hyposecretion and inflammatory changes in the lacrimal
glands, along with the presence of inflammatory mediators in the
tears and the conjunctiva [17]. NSSDE is an aqueous-deficient
dry eye with decreased tear production and a low value on
Schirmer’s test (less than 5 mm) without SS. The majority of
conditions in this subtype of dry eye have an unknown etiology
[18]. The most common form is the age-related dry eye, although
primary and secondary lacrimal gland deficiencies, obstruction of
the lacrimal gland ducts, reflex hyposecretion, and reflex motor
block are other possible causes [1].

Evaporative dry eye is due to excessive tear evaporation
from the ocular surface in the presence of normal lacrimal
secretory function. These two classes of dry eye disesse are not
mutually exclusive and may coexist. Aqueous tear deficiency dry
eye may lead to events that cause evaporative dry eye and vice-
versa. This is part of a vicious circle that increases the severity
of the disease [16].

Intraoperative factors affecting the ocular sur-

face

As mentioned above, DED can be induced or aggravated
by cataract surgery. Many elements of the procedure can
contribute to postoperative dry eye, such as corneal sensory
nerve dysfunction, ocular surface desiccation, meibomian gland
dysfunction (MGD), ocular surface inflammation, prolonged light
exposure from operating microscopes, cumulative dissipated
energy (CDE) released during phacoemulsification, goblet cell
loss and preservative-containing eye drops.

Corneal sensory nerve dysfunction

Sensory functions of the corneal nerves induce reflex
tear production, blinking, and the release of trophic factors,
all of which combined help to maintain the structural and
functional integrity of the eye surface [22, 26]. Most corneal
surgical procedures disrupt the normal organization of corneal
innervation. Lyne reports that the loss of corneal sensitivity after
cataract surgery often persists for more than 2 years and can
be permanent [25]. Denervation of the cornea result in impaired
epithelial wound healing, decreased epithelial metabolic activity,
increased epithelial permeability and loss of cytoskeletal
structures associated with cellular adhesion [23, 24]. Reduction
in corneal sensitivity after ocular surface surgery is thought to
be dependent on the extent of the corneal incision [9]. Cho and
Kim conducted a study in 2009 which showed that there is no
difference in postoperative dry eye test values between the
superior and temporal incision sub-groups in either the dry or the
non-dry eye group. They also noted the effect of incision shape
on dry eye symptoms and diagnostic test results and concluded
that in the non-dry eye group, a significant aggravation of dry
eye symptoms in patients with grooved incisions over single
plane incisions were obsrved. In the dry eye group, incision
shape did not have an effect on the test variables [6].

Prolonged microscopic light exposure and phototoxicity
Research revealed that disturbances in corneal sensitivity
and tear physiology were observed immediately after phaco-
emulsification [27]. Another study show that the duration of
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cataract surgery was also highly correlated with ocular surface
damage such as goblet cell loss and tear film instability [9].
This led Hwang and Kim to assume that exposure to the light
of the operating microscope during cataract surgery might
induce injury to the ocular surface and damage the tear film.
They conducted an in vivo experiment using sixty eyes of 30
New Zealand male rabbits, to evaluate light exposure-induced
dry eye syndrome by investigating the phototoxic effects of
an operating microscope on the ocular surface and tear film.
Results disclose potential damage to the ocular surface and
tear film in the light-exposed groups as evidenced by decreased
aqueous tear production, devitalized corneal and conjunctival
epithelial cells, squamous metaplasia of conjunctival epithelial
cells, decreased conjunctival goblet cell density, decreased
expression of mucin 5AC, ultrastructural cellular damage to
corneal and conjunctival tissues, and increased interleukin
1-beta expression in tears. These changes seemed to intensify
as the intensity of the light increased. Therefore, excessive light
exposure during ophthalmic procedures could be a pathogenic
factor in dry eye syndrome after a surgery is performed [28].

Cumulative dissipated energy during phacoemulsifi-
cation

There have been contradictory findings about the corre-
lation of DED with cumulative dissipated energy (CDE) during
phacoemulsification [29]. On one hand, Mencucci et al. reported
that the phacoemulsification energy can aggravate dry eye
due to free radical formation, which may cause damage to
corneal structures such as the epithelium, stroma, keratocyte,
endothelium and nerve plexuses [30]. On the other hand, Sahu
et al. found no significant correlation between dry eye test
values and CDE [31].

Meibomian gland dysfunction

The Meibomian glands, numbering 15 to 25 per lid, are
sebaceous glands located within the tarsus parallel to each
other and perpendicular to the lid margin. They open onto the
lid margin at the skin-mucosal junction. They produce meibum,
which constitutes the lipid layer of the tear film and is spread by
the upper lid over the ocular surface. Meibum has a surfactant
role and impedes evaporation of the aqueous component of the
mucous-aqueous layer of the tear film [35, 36].

According to the International Workshop on Meibomian
Gland Dysfunction (IWMGD), MGD is a chronic, diffuse abnor-
mality of the meibomian glands, commonly characterized by
terminal duct obstruction and/or qualitative/quantitative chan-
ges in the glandular secretion. This may result in alteration
of the tear film, symptoms of eye irritation, clinically apparent
inflammation, and ocular surface disease [32]. Terminal duct
obstruction occurs due to hyperkeratinization of the ductal
epithelium and increased viscosity of meibum, and can lead to
gland dropout, atrophy, and decreased secretion [33]. MGD is
the main cause of evaporative dry eye syndrome but also plays
a role in dryness due to hyposecretion [34, 38] (Fig. 2).

Studies have shown that cataract surgery worsens eyelid
margin abnormalities and meibomian gland function, including
meibum quality and quantity [37]. There have been several
reports of increased tear inflammatory cytokines in tear
dysfunctional syndrome with MGD, and their results demonstrate
that ocular surface inflammation may serve as a key role in the
pathophysiology of MGD [39 - 41]. Thus, preoperative MGD and
ocular surface status should be carefully evaluated.
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Preservative-containing eye drops

Eye drops often contain additives other than active
pharmaceutical ingredients, such as preservatives. When the
ocular surface is exposed to eyedrops, the active pharmaceutical
ingredients and additives can cause corneal epithelial disorder.
The use of preservatives extends the shelf-life of medications
considerably. Patients would be able to administer their
drops in a convenient and cost-effective way by allowing one
large bottle of drops to last for a whole month [42]. The most
frequently used preservative is benzalkonium chloride (BAC).
BAC is a nitrogenous cationic surface-acting agent belonging
to the quaternary ammonium group. The mechanism of the
microbiocidal action of BAC is thought to be due to disruption
of the cell membranes of microorganisms [43]. Several newer
proprietary preservation systems such as Polyquad, Purite, and
SofZia have been developed to mitigate undesirable attributes
of BAK. These are particularly useful in glaucoma medications
given the chronic polytherapy nature of glaucoma and the
resulting extensive preservative exposure [44].

The underlying mechanism(s) by which BAK damages cells
of the ocular tissues has not been fully elucidated. In both tissue
culture and in animal models, BAC has been shown to reduce
the survival of corneal, conjunctival, trabecular meshwork and
ciliary epithelial cells [45, 46]. The total BAC “dose” (number of
medications, number of drops per day, duration of therapy, etc.)
correlates with ocular surface disease prevalence and severity
in glaucoma patients. Manifestations of chronic BAC exposure
in eyes with glaucoma include conjunctival subepithelial
inflammation and fibrosis, which can reduce the success of
subsequent filtering surgery, as well as a higher rate of cataract
surgery in eyes on long-term glaucoma therapy compared to
those without such exposure, potentially related to the known
actions of BAC in increasing expression of inflammatory and
apoptotic mediators in lens epithelial cells.

2023, Vol. 12, Issue 2

Conclusion

Cataract surgery and DED have a complex relationship,
which needs to be acknowledged, understood, and properly
managed, as suggested by daily clinical experience and growing
scientific evidence. Development or exacerbation of DED sym-
ptoms after cataract surgery is multifactorial: a combination
of direct damage from the corneal incision and ocular surface
manipulation, and indirect injury caused by inflammation.
Ophthalmologists should be aware of the possibility for
postoperative dry eye occurrence and should carefully monitor
whether their patients have subjective symptoms, objective
findings, and risk factors for dry eye before cataract surgery.
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O¢manmonozuyHu uHgukauuu 3a npunorkeHue Ha anti-VEGF
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Ophthalmological indications for anti-VEGF treatment
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Pe3rome

Hen: Jla ce m3Bppmu 0030p Ha OPTATMOIOTHYHHTE WHAMKAMUTE 3a npriioxeHue Ha anti-VEGF mennkamentn.
Marepuaau u Mmetoau: V3mon3saH e turepaTypeH 0030p, KaKTO ¥ KIIMHAYEH OIHT OT IoBede oT 20 TOAMHU MPaKTHKA.
M3Boau: V3Benenu ca npenopbKy 3a 100pa KIMHUYIHA TIPAKTHKA.

KarouoBu gymm: anti-VEGF, CNV, NVE, NVD, ROP, porosuuHa BacKymapu3amnus, GUITPalHOHHA Bh3ITIABHUYKA.

Abstract

Purpose: Revue of the ophthalmological indications for anti-VEGF treatment.

Matherials and methods: Revue of the literature and personal experience of more than 20 years.
Conclusions: Recommendations for preffered practice patterns are proposed.

Key words: anti-VEGF, CNV, NVE, NVD, ROP, Corneal vascularization, bleb.

BbBepeHue

Vascular endothelial growth factor (VEGF) e ocHoBeH me-
[MaTop BbB (DU3MOMOTMYHATA M MaTonorMyHa aHrmoreHesa.
Pepuua 3abonseanns - MOCB, anabeTHa petuHonatust, AME,
BEHO3HM OKITy3WW Ce CBbp3BaT C abHOpMaHa aHruoreHesa W
noeuwweHa cbaosa nponycknueocT. VEGF e 40 kDa gumepeH
FMMKONPOTENH, MPOM3BEXAAH B pesynataT Ha XWMOKCUYEH,
UK MHNAmMaTopeH CTUMYN OT PasfYHM KNeTKU B peTuHaTa
(cbooB eHpoTen, peTuHaneH nUrMeHTeH enuten, Mioneposu
knetku). B cemeirctoto Ha VEGF nma cegem daktopa (A-F
u placental growth factor) n yeTupn usodopmu, KouTo Urpast
kntoyoBa pons B YoBelkoto oko: VEGF-121, VEGF-165,
VEGF-189 n VEGF-206.

[MPUNOXEHNETO HA MOHOKIMOHAMHW aHTUTena B ogpTanmo-
norvsiTa 3anoyBa ¢ npunoxeHuneTo Ha bevacizumab (AVASTIN®,
Genentech, Inc.) npe32005r.[1]. MeaukamMeHTBT € peructpupaH
npe3 2004 r. 1 ogbpeH 3a neyeHne Ha MeTacTasvpan Komno-
pekTasneH, oBapuaneH, apebHokneTbyeH BenoppobeH kapuu-
Hom. [lHec Toi ce m3nonaga off-label B odhTanmonorusTa.
MegukameHTuTe 0gobpeHun 3a oyHa ynotpeba ca aflibercept,
ranibizumab, brolucizumab, faricimab. Te ce pasnuuasat no
MOneKynsipHaTa cu CTpykTypa n edektuBHocT. Aflibercept e
XymaHuaupaH ¢yauoHeH npotenH (115 kDa) ¢ aBa gomeiHa
3a VEGFR1 u VEGFR2. Cebp3Ba ce ¢ pa3nuyHuTe n3ohopmu
VEGF-A, VEGF-B v ¢ nnaueHTanHus pactexeH daktop (pla-
cental growth factor). Mima nonyxwsoT okono 8 cegmuyp. Mo
NpeLBapuUTenHu LaHHM No-BUCOKATa KOHLEHTpaums 8 Mr Boau
[0 yObITKEH neprog Ha gencteue. OpobpeHnTte nHankauum ca
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OME, MICB, CME pesyntat OT KIOHOBa 11 CTBONIOBA BEHO3HA
oknyaus, muonumyHo CNV n peTuHonaTtust Ha HeLOHOCEHOTO
(ROP). Ranibizumab u bevacizumab ce cBbp3BaT ¢ BCUYKM
nzogopmn Ha VEGF-A. Bevacizumab e mbnHOBEpUMXHO aHTU-
Tan0 (149 kDa) cb3pageHo 3a oHkonornyHata npaktuka. Rani-
bizumab e cparmenT (48 kDa) cb3gageH 3a ouHa ynoTpeba.
MnasmeHnTe HUBa Ha VEGF ca Han-H1CKW Npu NpuoXeHne Ha
bevacizumab u aflibercept 8 cpaBHeHue ¢ ranibizumab. Huckute
NNasmMeHN HMBA Ce CBBP3BAT C MOBULIEHA €PEKTUBHOCT HO U
C YBENUYEH PUCK OT CUCTEMHU YCOXHeHus [2]. Brolucizumab
€ MOHOKMOHAMHO aHTUTANO CpeLly OCHOBUTE M30(hOpMU Ha
VEGF-A ¢ manko monekynspHo Terno (26 kDa), koeTo no3so-
nsBa Mo-BUCOKA KOHLEHTpaums B eguHuua obem u no-gobpa
TbKaHHa neHeTpauus. ToBa npasu eekta My MOLLEH 1 Npo-
AbIxuTeneH. Herate € no-BUCOKWS NPOLIEHT BTPEOYHM Bb3-
narneHns 1 BacKyrno-OKIy3vBHU WHLMAEHTM (OKMy3WBEH Bac-
KyNWT, BEHO3HW W apTepuwarnHn oknysuu). Anti-brolucizumab
aHTUTena ce ycTaHoBsABat B 53% [0 76% OT TpeTUpaHUTE O4N.
Mpu 6% OT mauueHTUTE C aHTUTena cpelly brolucizumab ce
Habriogasa BbTPEOYHO Bb3naneHne. Ogobpennte MHAMKaLW
ca IME n MACB. Faricimab e 6u-cneynduyHo aHTuTsano cpe-
Ly nsoopmute Ha VEGF-A 1 cpey aHruonoeTnH-2 (Ang-2).
Antutena cpeuy faricimab ce Habntopasat B 9.6% 8o 13.8%
oT TpeTtupanute naumeHtn. Opobpenute nHamkauyum ca OME,
MACB.

XopuoupaanHa HeoBackynapusauus (CNV)

Ts e eaHa OT OCHOBHUTE MHOMKALMM 3a MPUNOXKEHUE Ha
anti-VEGF. Etvonorusita moxe na 6bae:
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o [lereHepaTuBHM 3abonseanns - MIOCB, nereHepaTtuHa
MWOMWS, aHTMOUIHN CTPNK

® HacrencTBeHo-aereHepaTBHu 3abonsBaqns - BUTENN-
hopmeHa fereHepaums, yHayc dnasumakynatyc, hamunHmn
Apy3u, Apy3n Ha nanunara

® BnananutenHu 3abonsiBaHus - XUCTONNA3Mo3a, MymnTu-
chokaneH  CepnurvMHO3EH XOpoUaWT, TOKCOMNa3mosa, TOKCO-
kapo3a, pybeona, cugmnimc

® Tymopw - xopouganeH HeByC, XOpOudaneH XeMaHrom,
MeTacTaTUyH1 TYMOPU, XaMapTOM Ha NUTMEHTHUS enuTen

® TpaBmy - TpaBMaTUYHa pynTypa Ha XOpPOuAEsTa, eKCTEH-
3/BHa Nasep-oTokoarynauus, onepauun 3a OTrienBaHe Ha
peTuHaTa

® lguonatnyHa copma

lMpnynHa 3a xopromaanHaTta HeoBackynapuaaums e gedekt
B bpyxoBaTa membpaHa umnu ncxemns B xopuokanunspuca ¢
nocneagalla kackaga ot Guoxummuynu npouecun (HIF, VEGF,
TNFa). NHTpaBuTpeanHoTo npunoxeHue Ha anti-VEGF nokassa
€(heKTUBHOCT M € JoKasaHa B peguula paHAOMWU3WpaHW Kiu-
HW4HK npoyyBaHus 3a MACB (VIEW, CATT, HAWK, HARRIER,
TENAYA &LUCERNE) n muonnyto CNV (MYRROR Study).

[uabeTeH MakyneH 0TokK

[nabeTtHata peTuHonaTVsl € eAHa OT OCHOBHUTE WHAMKA-
Unn 3a npunoxeHne Ha anti-VEGF. Tyk OCHOBHa MHAMKaLus
e avabetHusaT makyneH egem (OME). Matorenesata Ha AME
€ KOMMneKcHa: MOBULLEH CbOB nepmeabunuTeT, HeBpoLere-
Hepawysl, pETUHANHA UCXEMUS, Bb3NaneHue, BUTpeanHa Tpak-
uwns. Mopagn KOMNMEKCHUS! XapaKkTep Ha CbCTOSHUETO TONsM
npoueHT (30 - 65%) OoT mauneHTUTE Ca Pe3UCTEHTHM Ha anti-
VEGF tepanus. Hueata Ha HbgA1c ChLLO MMAT OTHOLIEHNE KbM
TepaneBTUYHUS OTroBOP (MpenopbuMTenHo < 8). MHOXEeCTBO
paHOOMMU3MpaHM MpOyyBaHUS [oKkasBaT e(eKTMBHOCTTAa Ha
anti-VEGF npu OME (RIDE, RISE, VIVID, VISTA, DA VINCI,
Protocol T KESTREL& KITE, YOSEMITE& RHINE).

PDR

Protocol S, Clarity Study cpaBHsiBaT MpPUNOXEHMETO Ha
anti-VEGF v naHpeTtuHanHa choTokoarynauus npu nponude-
paTMBHa PETUHOMATUS KAaTO YCTAHOBSBAT EKBMBANEHTHOCT Ha
TepanusaTa. lNepcuctupallara peTuHanHa ucxemust obave Ha-
nara [OXWBOTHO Npunoxenue Ha anti-VEGF. KomnnekcHust
noaxog e AodpusiT u3bop.

Xemodpranm

XemotanvbT B pe3yntaT Ha peTuHanHa Heosackynapu-
3auus npu nponudepatmsHa anabetHa petuHonatus (PDR),
NCXeMWUYHa BEHO3Ha OKIy3ust unm BackynuT e off-label. MHoro
nybnukaLum KakTo 1 npakTukaTa LoKa3BaT e(hekTMBHOCTTa Ha
anti-VEGF npunoxenueto B Tesn cnydyau. lpeycraHossBa ce
KbpBEHETO U ce BrnaronpusaTcTBa pesopbuusTa Ha kpbBTa B
CTBKMOBMAHOTO TAMo. Mpu nunca Ha pe3opbums e MHaMLMpaHa
BUTPEKTOMWS, KaTo npunoxeHueTo Ha anti-VEGF npegone-
paTUBHO HamansBa MHTPaoNepaTMBHOTO KbpeeHe. ABcontoTHa
KOHTPaMHOMKALMS € MHTPaBUTPEANHOTO NpUroXeHne Ha anti-
VEGF npw HesicHa npudmnHa 3a xemodhtanm. Yecto npudmHata
B Te3n cryyan € peTuHanHa pynTypa. VHTpaBuTpeanHata
annukaums yBennyasa pucka 3a OTNiernBaHe Ha peTuHaTa.

KuctoupeH makyneH esem npu KNoHOBM M CTBONOBU
BEHO3HU OKNy3uu

Toea e egHa oT opobpeHuTe wHaukauuu 3a aflibercept
(Eylea). (GALILEO, VIBRANT, COPERNICUS). Cnopep, eaHa
ny6nukaLys YectoTaTa Ha BEHO3HUTE OKNY3uM KaTo MHAMKALMS
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3a npunoxexne Ha anti-VEGF e 32.11%, OME - 22.63%, PDR
- 22.11%, MCB - 13.68%, HeoBackynapHa rnaykoma - 4.74%,
xemodpTanm - 1.58%, MuonuuHo CNV - 1.58% [2].

HeoBackynapHa rnaykoma

OcHoBHa naToreHeTU4Ha MPNYKHa 3a pa3BNUTUE HA HEOBACKY-
napHa rmaykoma e MacvBHaTa peTuHarnHa ucxemus. Moemwasar
ce HuBata Ha VEGF, koeTo cTumynupa HeoaHruoreHesata.
PassuBa ce uHTpapeTuHanHa Heosackynapusauus (NVE) w/
WK HeoBacKynapu3auus B kamepHus brbn u mpuca (NVI/
NVA). OcobeHocT Ha mpucoBaTa HeoBackynapusauus e, ye
npu anabeTHa peTuHOMaTWs TS 3anoyBa MO 3eHWYHUs pbb
W HanpedBa KbM KaMepHUst Bbrbil 3a pasnuka OT Tasun crej
BEHO3HW OKIy3WMW, KOSTO 3anoyBa OT KaMepHUs brbfl U Ha-
npeaBa KoM upucosata cTpoma. Cpef Han-yectute npu-
UMHM 33 peTUHanHa ucxemus ca guabeTHata peTuHonaTus,
MCXEMWYHWUTE BEHO3HW OKMy3WW, OYEH WCXEMWYEH CUHOPOM,
CTapo OTrenBaHe Ha peTuHaTta. [pyrv no-pemkv npuynHM ca
yBeuTuTe. Hai-4ecTo ce kacae 3a OKny3uBHU BaCKynuTL, KOUTO
BOAAT [0 reHepanuanpaHa peTuHamnHa ncxemus. JleueHmeTo Ha
HeoBackynapHUTe rnaykomu e npeau3BukaTencTso. To BKIYBa
WHTPaBUTPeanHo npunoxexne Ha anti-VEGF, xunoTeHsuBHa
TEpanusl, aHTUIMaykoMHa XMPYprust W NaHpeTuHanHa ¢oTo-
koarynauus [3, 4].

Our. 1. Pybeosa.

ROP

PetuHonatna Ha HegoHoceHoTo ROP e nHaukauus onob-
pena 3a aflibercept (Eylea). EdpmkacHocTTa 1 6esonacHocTTa Ha
Eylea 0.4 mg npu neyexme Ha ROP ce 6a3upa Ha gaHHuTE OT 6
MeCe4Ho MynTuueHTpoBo npoyysaHe FIREFLEYE cpaBHsiBaLLo
npunoxeHneto Ha Eylea 0.4 mg npunoxeHa WHTpaBuTpeanHo
n nasep. WHKy3noHHUTe kputepun ce BasmpaTt Ha AaHHM 3a
ROP B noHe eaHoTo oko cnopen International Classification for
Retinopathy of Prematurity kakto cnepsa:

e ROP 3oHa | Ctaguin 1+, 2+, 3 or 3+ unu

e ROP 3oHa Il Ctaguit 2+ or 3+ unm

o AP-ROP (aggressive posterior ROP)

l'ecTaLMOHHa Bb3pacT npu paxaaHe 4o 32 cegmuua u Ter-
no go 1500 g.

PeTuHonatusta Ha HEAOHOCEHOTO CE ObITKN Ha UHCY(U-
LMeHLMs B peTUHaNHaTa Backynapuaawms nopaamn He3psanocT Ha
nnopa. MpemuHasa npes gse (hasu: mbpeaTta e HenocpeaCcTBEHO
Cnep paxzgaHeTo W Ce ObIKW Ha XUNEPOKCUs - Hapuya ce olle
,KNCNOPOAHa TOKCMYHOCT . XmnepoKcusiTa BOAM A0 Ba30Cnasbm
1 CTON B Pa3BUTMETO Ha peTUHanHaTa Backynapusaums. Bro-
paTa (basa € CBbp3aHa C HeoBackynapusauws Ha peTuHaTa
B pesynTar Ha ucxemus. Mcxemwsita Bogu [0 MOBULLABaHE
Hueata Ha VEGF u erythropoietin. ®ubporeHesa u Tpakums B
HanpegHanuTe CTaguu Ca NPUYMHa 3a TPAKLMOHHO OTNenBaHe
Ha peTuHaTa.
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TepmuHute nparoBa (threshold) u npegnparoBa (pre-
threshold) ca BbBegenn npes 1980 r. ot npoyusaHeTo Cryo-
therapy for Retinopathy of Prematurity (CRYO-ROP) ¢ uen
JeduHMpaHe BPeMETO 3a 3anoyBaHe Ha nedveHue. Threshold
ROP ce pecuHnpa kaTo CbCTosIHME KoeTo Hock 50% puck oT
OTNenBaHe Ha peTuHaTa, ako He Ce TPeTupa, KOEeTo BKITHOYBA
aHraxwvpate Ha 5 1o 8 yaca npw ctaguit 3, nnoc 60necT B 30HM
1 1 2. Prethreshold ROP ce pechuHupa kato aHraxupaHe Ha
30Ha eHo 3a BCekm ctapuin ROP; 3oHa 2, ctaguit 2 ROP v nntoc
Bonecr; 30Ha 2 ctaguii 3 ROP 6e3 nntoc 6onecr; Prethreshold
ROP Tpsibea aa ce cnean. Threshold ROP usncksa HezabaBHO
neyeHve.

VEGF urpae ponsi B opraHoreHesarta. /IHTapBuTpeanHoTo
npunoxeHuneTo Ha anti-VEGF nocTass BbNpoC 3a nOTeHUManHus
pUCK OTHOCHO HEBPONOTMYHOTO Pa3BUTME Ha HEJOHOCEHMTE
Jeua. ObuyaiHata f03a Npu HeBOHOCEHMET € Y2 OT fo3aTa 3a
Bb3pacTHu. CepyMHUTe HMBA Ha bevacizumab ce ycTaHoBsiBaT
9 KkpaTHO 3aBuLLEHN [5].

Stage 1

®ur. 2. Ctagum Ha ROP.

PoroBuyHa Backynapusauus

OcHoBHa GapuepHa (yHKUMS CpeLly npopacTBaHETo Ha
CbAO0BE OT KOHIOHKTWUBATA KbM pOroBMLATa WMa POroBUYHMS
nm6. B 6asanHus enuTeneH croii B Tasu 30Ha ca pasnonoxeHu
POTOBMYHITE CTBOJIOBU KNETKM - HEAM(EPEHLUMPAHM KNETKA C
BMCOK MUTOTMYEH MOTEHLMAN, y4acTBalyy B pereHepaTopHuTe
npouecu Ha enutena. Te Bb3NpensTcTBaT MUrpauusta Ha
KOHIOHKTUBHWUTE CTBONOBM KNeETKW KbM poroBuuaTta. [lokazaHo
e, 4ye 25 - 33% uHTaKTeH numb ocurypsisa MHTErpUTETa Ha Ls-
nata poroBi4Ha NOBbPXHOCT. IMpn BpoaeH aeduumT, TpaBma,
[ECTPYKLMS UMW Bb3NaneHne Ha poroBUYHUTE CTBOMOBM KNETKY,
BbPXY OYHATa MOBLPXHOCT MUIPUPAT KOHKOHKTUBHW CTBOSIOBY
KNeTKW, YeCTO NPUAPYXEHN OT CbaoBe. MoBbPXHOCTHATA CTPO-
MarHa HeoBacKynapusauus 3anoysa kaTo KanunsipHu Tydu
OT Cb/I0BUTE apkaau Ha MMM6a Ha HWBOTO Ha Nanucagute Ha
Vogt. HeoBackynapusauusita Moxe Aa 3acerHe poroBuuata
W Ha No-AbnOOKO HWUBO B 3aBMUCUMOCT OT Pa3nofioXeHUeTo Ha
Bb3nanuTenHus ctumyn. Mo npaBuno BCEKM HEOCH MOKas-
Ba TEHAEHUMS [a pacTe B €OHa W Cblya NIOCKOCT OCBEH B
CcryyauTe Ha u3paseHa [e3opraHu3auns Ha ctpomarta. Buba-
MO3HO € W NpopacTBaHeTo Ha NMMHU Cb0BE, KaTo € TPYAHO
KIMHWYHOTO WM pasrpaHuyaBaHe OT KPLBOHOCHWTE. Bcuuky
CbCTOSIHUSA, BOAEWM [0 HEAOCTATbYHOCT Ha numba MoraT Aa
[OBefaT [0 POroBMYHA HeoBackynapusauus. Te moraT aa
Oboat MbpBUYHM (BpogeHa aHMpUausi, eKToaepMmanHa Auc-
nnasus, CKNepoKOPHEs, BPOAEHa epuTpoKepaToLepmus) W
BTOPUYHN (XMMUYHI 1 TEDMUYHW U3rapsiHIS, KOHTaKTHW NeLwu,
XMPYPrUYHU MHTEPBEHLMM BBPXY OKOTO, XPOHWYEH LMKa-
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TpUUManeH KOHIHKTMBKT (nemdurona, Tpaxoma, Stevens-
Johnson), nTepuruym, gucnnasum u Heonnasum Ha Mo, 384,
cucunue).

TOYHWAT MEXaHU3bM 3a Pa3BUTHE HA POrOBUYHA HEOBACKY-
napu3auusi ocTaBa HEM3siCHEH. YyacTeaT pefuua LMTOKWHM:
VEGF-A, VEGF-C, matrix metalloproteinases (MMP-2,9), ga-
lectin-8, neuropilin-2.

|

ur. 3. PoroBryHa HeoBackynapusawms.

leyeHneTo Ha HegoCTaTbYHOCTTA Ha numba - nybpukaH-
TW, TEpPaneBTUYHWN KOHTAKTHM ML, OKIy3us Ha MyHKTUTE,
Tap3opadus, TonukanHo npunoxenne Ha KC u umyHomogy-
naropw, nasepHa abnauwus, dotoamHammuiHa Tepanust (PDT),
[UaTEPMUSI, YECTO HE NOCTUra JKenaHus pesynTar.

TonukanHoto npurnoxeHne Ha Bevacizumab - 10mg/ml
(1%) B 0.01% 6eH3ankoHWeB Xxnopug YeTUPWUKPaTHO AHEBHO
3a 25 [HW, KaKTO M CYOKOHIOHKTMBANHOTO NPUNOXEHUE Ha
Bevacizumab 25 mg/ml 0.1 ml npes 4 ceamuy nokassat gobpa
€(hEKTMBHOCT MO OTHOLLEHWE PErpecupaHeTo Ha poroBUYHaTa
HeoBackynapu3auus. ToBa OT CBOS CTpaHa BOAM [0 YaCTUYHO
Onpo3payaBaHe Ha poroBuLaTa W B HAKOW Cly4am nogobpeHie
Ha 3puTenHata ocTpoTta. B gpymv cnyvam e mogrotoBka 3a
neHetpupalya kepatonnactuka (PKP) ¢ uen nogobpsisaqe Ha
nporHo3ata 3a npexuBsBaHe Ha TpaHcnnaHTata. OTHOCUTENHO
KpaTkoTO AEeiCTBME Ha MeAMKaMeHTa MOXe Aa Hanoxu mpo-
ObIKMTENEH KypC Ha neveHue. EdekTbT Ha MeaukameHTa
€ OrpaHW4eH npu HeBpOTPOMYHA KepaTomaTus - puck OT
enuTenHu gedextu [6, 7].

LleHTpanHa cepo3Ha xopuopeTuHonaTums

3abonsiBaHe C HesicHa €TMONOMASt U NpeanonaraeMa aco-
Unaums ¢ maxuxopongHa 6onect. 3agebeneHata, xvnepemu-
paHa Xopu1ouaes pa3BnBa cTasa C Ba3OKOHCTpUKALIMS U nocnes-
Balla TpaHCyJauus Ha ceposHa TeyHocT. [punoxeHneTo Ha
anti-VEGF npu ToBa 3abonsieaHe e [OHSAKbAE EMMMPUYHO C
HefoKa3aHa naToreHeTUYHa pons W JocTaTbyHa eDEKTUBHOCT.
Mpennonara ce, Ye NpunoxexneTo Ha anti-VEGF Hamansisa
3aCTOs1 B XOpMonaesTa, kato Boan A0 peaykums B oebenvHata
n(s, 9.

PapguauuoHHa peTuHonaTus

lMaToreHesata npunuya Ha AuabeTHata peTuHomaThs.
[o 80% ot nauveHTtute nonyuunu > 45 Gy passuBat paaua-
LMOHHA peTuHonaTus. EOHO OT yCROXHEeHusiTa e KNCTOMAEH
MakyneH efem, a Apyroto € peTuHanHa UCXeMUs C HeOBacKy-
napusauus n ButpeanHu xemoparuu. Onucanu ca 4 cragus
Ha 3abonsBaHeTo. JleueHneTo BKIHYBA MaHpPeTMHamHa ¢oTo-
koarynauusi, nepuokynapHu koptukoctepouan u anti-VEGF.
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Mpunoxenuneto Ha anti-VEGF e off-label. Tpsbsa ga 3anoyHe
[0 TpM Meceua crep MpOTOHHa wnu Gpaxutepanus W fa
npoabImkK NoHe 2 rogunu [10].

oOur. 4. PaguaunoHHa peTuHonaTus.

N3Boaun

VHovkaumuTe 3a npunoxenue Ha anti-VEGF BknrouBaT KakTo
opobpenn - AME, MACB, muonuyso CNV, CME npw knoHoea 1
CTBONOBA BeHo3Ha oknyans, ROP, Taka u off-label nHankaummn
kaTo xemodhTanm, HeoBackynapHa rnaykoma, poroBu4Ha Heo-
Backynapusauus, CNV npu TpaBmaTnyHa Makynonatusi, cneg
XOPUOPETUHUT W aHrMoMaHW cTpuu, nepunanunepHo CNV,
paguaUMoHHa pEeTWHOMaTWs, LEHTpanHa Cepo3Ha XOpWo-
peTuHonaTths. MpaBMIHOTO W JO3MPaHO W3MOM3BaHe Ha Te3w
MeankameHT nogobpsisa B pefuua cryyan nporHosata ot
neyeHneTo. He Tpsbsa aa ce 3abpaBsaT Bb3MOXHUTE PUCKOBE
OT WHBa3MBHATa WHTpaBWUTpearnHa Tepanusi - eHaohTanMuT,
BbTPEOYHO Bb3MANEHNE, OKMY3UBHU MHUMOEHTU, CUCTEMHM
CTPaHUYHM peakuum.
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C(bBpemeHHuU kauHuko-2eHemuyHU acnekmu
Ha bonecmma Ha Lljapzapg-1

A. lMonosa
YMBAJ1 ,AnekcaHgposcka“, M®, Codus

Current clinical-genetic aspects of Stargardt-1 disease

A. Popova
University Hospital “Alexandrovska”, Sofia

Pe3rome

[To mannm Ha uyyxnaecTpanHu aBropu Oomectra Ha Illaprapa-1 ce cumra 3a Haii-uecrara HaciencTBeHa (opma Ha
z[ereHepaL[I/m Ha MaKyJ'II/ITe B IOHOIIICCKa B’bSpaCT. Tﬂ [S] HpI/I‘II/IHa 3a HpOFpCCI/IBHa I[BYCTpaHHa H€O6paTI/IMa 3ary6a Ha
[EHTpaHATa 3pUTETHa ocTpoTa. Kacae ce 3a KITMHKO-TeHEeTHYHA IPyTIa OT (PeHOTHITHO CXOAHN MOHOTSHHH 3a00JIIBaHUS
Ha peTHHaTa B LIEHTpaJHaTa 1 30HA (MakKysa), MPUUYMHEHHU OT PAa3TUYHU MyTallMd B pa3nudHu rexu. Hail-gectu ca
CHOpaJu4HUTE ciy4dau. TUIIBT Ha yHACNEAsIBaHE Ha OTJCIHUTE CyOTHIIOBE OOMYAHO € aBTO30MHO-PEIIECUBEH, HO ca
OIIMCAHU U cnyqan C aBTO30MHO-IOMHWHAHTHO yHacnez[ﬂBaHe.

B crarusita ce HpGZlCTaBSI JmTepaTypeH 0630p Ha 6OJ'IGCTTa Ha H_Iaprapz[ B KIIMHUYECH U B KIIMHUKO-TCHCTHUYCH ACIICKT.
KarouoBu gymm: 6omect va llaprapa, GeHOTHIT-TEHOTHIT KOPETAINHU, TETCKa Bh3PACT.

Abstract

According to data of foreign authors Stargardt’s-1 disease is the most common hereditary form of macular degeneration
in adolescence. It causes progressive bilateral irreversible loss of central visual acuity. It refers to a clinical-genetic
group of phenotypically similar monogenic retinal diseases in its central zone (the macula), caused by different
mutations in different genes sporadic cases are most common. The type of inheritance of individual subtypes is usually

autosomal recessive, but cases with autosomal dominant inheritance have also been described.
The article presents literature review of Stargardt’s disease in a clinical and clinical-genetic aspect.
Key words: Stargardt’s disease, phenotype-genotype correlations, childhood.

BbuBegeHue

bonectTa Ha Laprapa e psako cpellaHa B exefHeBHaTa
npakTuka Ha odgptanmonora. T obeauHsiBa Tpu hEHOTUMHO
CXOAHWM HacnenCTBeHN 3abonsBaHus Ha peTuHaTa B LieHTpar-
HaTa 1l 30Ha (Makyna), NPUYMHEHN OT Pa3NMYHM TeHN, nopaau
koeTo AHec ce obcbxaar Gonect Ha Laprapa-1, Gonect Ha
Waprapa-2 n 6onect Ha Waprapa-3. TumbT Ha yHacneassaHe
€ pasnnyeH 3a Bcska OT Tpute 6Gonectn. o paHHM Ha
yyKOecTpaHHu aBTopu aHec GonectTta Ha Waprapa-1 e Hai-
yecTaTa aBTO30MHO-peLiecviBHa (AP) HacneacTBeHa opma Ha
JereHepauys Ha MakynuTe. B KnnHu4eH nnaH v Tpute Bonecty
Ce XapaKTepuaupart ¢ nunca Ha CyOeKTUBHM OnnakBaHus, nn-
ca Ha Buaguma 6e3 creuuanHa OMTMKa OYHA WAM cUCTEMHA
naTonornvs, Ho C ABYCTPAHHO 3acsraHe Ha LIEHTParHNTE 30HH
Ha peTwWHaTa (MakynaTa) W nporpecvpaly Xof, KOeTo BOAM
[0 [BYCTpaHHa HeoOpaTuma Texka 3aryba Ha LieHTpamnHuTe
3puTenHu yHKUMK. [IByCTPAHHO HUCKUTE 3PUTENHW (DyHKLMK
Ca MpUYMHa 3a MHBANMGHOCT Ha 3pEHMETO OT JeTCka Bb3pacT,
koeTo npasm BonectTa Ha Laprapg, He3aBUCUMO OT KIMHMKO-
reHeTMYHaTa I (hopma, 3HauMMa B MEAUKO-COLIMANEH aCmeKT.

BoBexgaHeTo Ha OnTWYHaTa KOXEpeHTHa Tomorpadus
(OCT) npe3 1991 r., a no-kbcHo Ha OCT-aHrmorpadms (OCTA)
npe3 2015 r., faBa Bb3MOXHOCT 3a HeWHBasuBHa no-gobpa
BU3yanu3aLusi Ha CTPYKTYpuTe B peTUHaTa M NO3BOMSIBA Npef-
Kn1HWYHa auarHo3a Ha 6onecrra Ha LLaprapa-1.
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BbBexaaHeTo Ha no-BMCOK KNac CEKBEHMPaHE Ha YOBELLKUS
reHom (NGS-texHonorun) npes 2015 r. gage Bb3MOXHOCT fa
ce pokaxe, ye 6onectTa Ha LLlaprapg-1 ce otnmyasa ¢ WMpoK
KMWHWKO-TEHETMYEH NONMMMOPU3BM U HA MOEKYNISIPHO-TEHe-
TUYHO HWBO, KOETO MO3BONISIBA MEPCOHANM3MpPaHa auarHosa.

Len

[la ce npoBefie npernea Ha 04HUTE NPOsIBK Ha 6onecTTa Ha
LLlaprapz, B KIMHWKO-reHETUYHA Hacoka C orfieq 3a ChbBpeMeHHa
OLieHKa Ha 3a00MSIBaHETO N Bb3MOXXHOCTTA 3@ PaHHa KIMHUKO-
reHeTMYHa AMarHo3a y Hac.

Marepuan
V3BbpLUEH € Nperneq Ha JocTbhHaTa nuTepatypa 3a 6o-
nectta Ha LLlaprapg y Hac 1 B Yyx6uHa.

INutepatypeH 0630p

MbpBY KNMHUYHM NPOYYBaHUA Ha NaLMeHTH ¢ GonecTTa
Ha Waprapg

[Tbpeo onucaHue

Mpe3 60-Te rognHn Ha XIX-Th BeK, C M30OpeTABAHETO Ha
nbpaus odTanmockon (Xenmxonu, 1851), Ha uHAMpeKTHaTa
ocbranmockonus (ProTe, 1852), Ha MbpBuUst ENEKTpUYECKN od-
Tanmockon (1885), ce noctaes HayanoTo 3a 06ekTUBHA Auar-
HOCTMKA Ha OYHOTO [bHO M 3ano4yBa HOBa epa 3a odTanmo-
nosurte [36, 41].
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Mpe3 1909 roguHa HemckusaT odpranmonor Kapn bBpyHo
LLaprapg ny6nukyBa B crmcanueto von Graefers Archiv (Bd.
LXXI) cBouTe pesynTatv OT KIMHUMYHO MpOy4BaHe Ha 5 deua,
Ha 30paBu POAUTENW OT [BE HepoacTBeHU dhamunuu. Toi
npaeu 13BOJa, Y€ Ce Kacae 3a OYHO 3aborsiBaHe, KOeTo 3a-
cAra W30MMpaHO M ABYCTPaHHO peTuHata B LieHTpanHuTe I
30HM, @ O(PTANMOCKOMMYHUTE MPOMEHN Ca CUMETPUYHU W T
Hapuya ,briaBiMakynaTHi1 npoMeHu", nopaan 6pPOH30BOXbATE-
Hukaeus 1M uBaT. Waprapa otbensssa BbTPeaMUIIHOTO W
MexayaMUnHOTO MHAKMBIAYaNHO pasHoobpasie Ha Tean npo-
MEHW, KaKTO U OMHaMukata UM BbB BpemeTo. KbM odTanmo-
CKOMMYHaTa Haxogka aBTopbT AobaBs mporpecupalla 3aryba
Ha LEHTpanHata 3puTenHa OCTpoTa B ABETE OYM, LEHTPamHW
NepUMETPUYHN MPOMEHM, HapyLIEHWS B LBETOYCELIAHETO 1
nuncarta Ha Jpyrv W3BbHOUHM 1K 0By yBpexaaHus. Jeuata
He ca umanu cybeKkTUBHM onnaksaHusi. oBog 3a MbpBUYHMS
um nperneg e bun 3abenssaHnsaT oT poguTenuTe nNpobrem cbe
3peHneTo Ha feuata uM. Laprapa npegnonara HacnesncTeeHa
€TMONOrus, a He Bb3NanMTENHa W CNoJens, Ye B JOCTbhHaTa
TOraBa nuTepaTypa He e CpeLlan onucaHue Ha Takasa haMuHo
nposiBeHa OhTanMONorMyHa KIMHWMYHA Haxogka, 3aToBa Ha-
puya 3abonsBaHeTo ,PamunHa NporpecyBHa LereHepaums Ha
makynute“. Ctatusita Ha Llaprapg e Beye JOCTbMHA OHMaiiH.
Ha our. 1 e npeactaBeHa (POTOAOKYMEHTMPaHaTa oghTanMoc-
KOMWYHA Haxofka camo Ha NSBOTO OKO Mpu ABe OT AelaTa B
efHata hamunus. LLlaprapg otbensasa, Ye natonornyHuTe npo-
MEHW B MaKyITHUTE 30HU Ca CUMETPUYHM 3a BCSKO OT AeLiara, Ho
0bptbLLa BHUMaHWe Ha pasnuumsTa B OLBETKATA, MITbTHOCTTA HA
0bpasyBaHusTa, Pa3NPOCTPAHEHNETO Ha ChnaBUMaKynaTHUTE
TOYKOBMOHW NETHA B peTuHaTa npu BCSKO OT AevaTa [36].

ToBa ca MbpBUTE CBEAEHMS 32 KIMHNYHUS NONMMOPPUIBM 1
3a HanM4MeTo KakTo Ha MexaydamuriHa Kopenauws, Taka CbLLo
1 3a BbTpedamunHa, KakTo 1 3a MexgyodHa auckopenauus no
OTHOLLEHWE Ha (PeHOTMNA NpU Tasu O4YHa NaTonorus.

KnuHuyHmn npoyyBanus B nepuopa 1909 - 1943 r.

Pasnnynn odhtanmonoau B OTAEMHM CTpaHu ynotpebssaTt
pasnuyHK TepMUHM 3a onucaHaTta oT Laprapg odtanmocko-
nnyHa Haxogka: ,OuHo AavbHO Ha Llaprapa®, [ereHepauus
Ha Mmakynute npu geua, Fundus flavimaculatus (FFM), [36,
37, 41]. 3a nbpeu nbT onucaHata ot Laprapg damunHaTa
MaKymnHa JereHepauys B HOHOLIECKA Bb3pacT Ce YTBbpXaaBa
KaToO CamMOCTOsITeNTHA HO30MOrMYHa O4YHa eamHuua npes 60-Te
roavHn Ha XX-Tu BEK M B HErOBa YECT € HapeyeHa bonecT Ha
LLlaprapa. [o fHec T4 0cTaBa knacuka u npu AudepeHLmanto-
[JMarHoCcTU4YHOTO oBChxaaHe Ha 3abonsBaHmMsATa, 3acaraliy Ma-
KynaTa B AeTCka Bb3pacT.

®ur.1. MpomeHn B 04HOTO ABHO Ha NaLMeHTy,
naneasanu ot Waprapg (1909), [36].
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Y Hac MbpBOTO OMWCaHWe Ha MakynHa AereHepauus B
toHOLIECKa Bb3pacT AaBa KoHCTaHTUH [Mawes (Mo-KbCHO aka-
pemuk) npes 1943 r., npu momye Ha 10 roguHu - HedamuneH
cnydan [1].

KnuHWYHM 1 odpTanMoreHeTMYHM NpoyyYBaHUs B
nepuopna 1944 - 1984 r.

B nepuoga 50-te - 80-Te roguHM Ha XX-TW Bek CBeAeHUs
3a OonectTa Ha Laprapa AaBaT HsiKoW YyxaecTpaHHu odoTar-
MOMO031 B CBOUTE EHLMKMONEANYHN YYEOHMLM 1 HaY4YHW CTaTum
B Chewuanuanpanute cnucaHus. MawabHn ca npoyyBaHusTa
Ha Walsh FB (1957), Frangois (1958; 1968), Ford FR (1961),
Franceschetti AJ (1961; 1963), Sorsby A (1970), [18, 36,
41]. Tean ohTanMono3n npunarat reHeanornyHus aHanua B
CBOMTE M3creaBaHus, C KOeTO MOCTABSAT OCHOBWUTE Ha odiTar-
MOreHeTuKaTa, kato cuutat, ye 6onectta Ha Llaprapn e
MOHOreHHa 130M1paHa O4Ha NaTonorus ¢ aBTO30MHO-PELIECUBEH
(AP) HaunH Ha yHacnegssaHe [18]. Mpes 1958 r. Jul Francois
BKIto4Ba OonectTa Ha LLlaprapa B cBos Katanor Ha onucaHuTe o
TOraBa B CBETa 246 MeHaenmpalLy HacneacTBeHu 3abonsBaHus
Ha ouuTe: 125 - aBTO30MHO-AOMMHAHTHM (A), 91 - AP 1 30 -
CBbP3aHW ¢ X-xpomo3omata. ToBa e mxpeuAT B cBeTa Katanor
3a MOHOreHHaTa HacnefcTBeHa ouHa natonorus. Mpes 1983 r.
aMEPUKAHCKUST WHTEPHUCT M MeauumHCkn reHeTuk Victor Mc
Kussick n3gasa Katanor Ha HacneacTBeHuTe 3abonssaHns npu
yoseka (MIM), koiiTo BKmtouBa 197 HacneacTBeHM 3abonsBaHns
Ha OuMTe, M30MMPaHM WK KOMOWHUPaHW C APYrM OYHW UM
06wwm yepexaanus (AL, AP, cBbp3saHmu ¢ X xpomosomara), [29].
MMo-kbCHO katanorsT - MIM npogbmkasa Aa e HagrpaxdaH ot
pasnnyH1 aBTOPM B CBETA, a [IHEC € JOCTbIEH OH NnaitH - OMIM
(last updated 17® July, 2023), [32]. Cnopeg Francois (1958)
Gonectta Ha Llaprapg npoTvya B TpM KIMHWYHKA dopmu; 1.
Yncta cpopma; 2. bonect ¢ nepumakynapHa criaBumakynatHa
kopoHa; 3. bonect ¢ hnaBmakynaTHa no-nepudepHa KopoHa.
BbBexgaHeto oT Xapong HosotHu u [eisuc Ansuc Ha
crnyopecuenHoBata aHruorpacus (®A) npes 1962 rognHa e
HOBO PEBOSTKOLMOHHO BbBEAEHIE B odbTanmororvsTa Ha XX-u
BEK, crned u13o0peTeHneTo Ha oTanMockona, Koeto no3sonu
BM3yanuaauus Ha NaToror4HUTE CTPYKTYPHI MPOMEHM B CrOE-
BeTe Ha petuHata [12]. Mpe3 1963 r. Fransceschetti A, Babel
B u Francois J obocobsiBat HosomornyHata eauhuua Fundus
flavimaculatus (FFM) [41]. He cnyyaitHo npe3 1976 r. Mupen
boHe ka3Ba, 4ye ako He € HanpaBeHa ®A Ha nauueHT CbC
3abonsBaHe Ha peTuHaTa Ton He e nperneaaH [14]. Mpe3 1976 .
Fishman GA npegnara knacudmkauus Ha FFM, kosTo Bkmtousa 4
cTagms 1 e obLionpreTa 3a MexyHapoaHO NoMn3BaHe, C aKLUEeHT
KbM pesyntatute o1 OA.

MMpes 70-Te roguHn Ha XX-TW BEK MEAULMHCKUSAT TEHETMK
Hukonait MaBnouy Boykos oT6ensi3ea, Ye M3yvyaBaHETO Ha
HaCneACTBEHMS NONMMOPGN3bM MPY YOBEKA € €AHO OT aKTy-
anHuTe HanpaeneHns B MeguumHckata reHeTwka. lMocnegsa
nepvog Ha cb3aaBaHe Ha LieHTpose no MeguumHcka reHeTuka
1 HaBNM3aHe Ha reHETUYHWUTE MO3HAHWS B MeaMUMHCKaTa Kn-
HWYHa MpaKTWKa B peauua CTpaHn no ceeta. CbagaBaHEToO Ha
Kategpute no meguumHcka reHetuka y Hac npes 70-te - 80-
Te roguHn Ha XX-Tn Bek (BapHa, Codows, MnoBauB), kKakto u
YTBbPXOaBaHeTO Ha MeguunHckaTa reHeTuka kaTo Camo-
CTOSITENHA MEAMLMHCKA CMEeLManHoCT, N03BOMM NO-LINPOKOTO
HaBMM3aHe Ha rEHETUYHUTE 3HaHUS B KIMHWYHATA MpakTuka
Ha opTanmMono3nTe 1 Chenaga C PasBUTMETO Ha Hal-3HaYK-
MWUTE MOCTUXEHWS| HA TeHOMMKaTa B MeguumHata [5]. dunu-
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nos E (1979) nposexaa nonynauuMOHHO-reHeTUYEH aHanu3
Ha 3abonsiBaHMsATa, BOAELLM O CRenoTa U NpeacTaBs B CBOS
QUCEPTaLMOHEH TPy pesynTaTuTte OT UHTPa U UHTEpAMCLMN-
NMHApHK NPOYYBaHWS Ha HacneacTBEHUTe U BPOAeHNTe 3abo-
NsIBaHWS Ha OKOTO B €TMONOMMsTa Ha fetckata cnenota (1062
cnenu peua u 474 cpenu Bb3pacTHU), kaTo 0TOENs3Ba, Ye C
Bonectra Ha Waprapg ca 3.3% ot geuata ¢ AP 3abonsiBaHus,
HO He obcbXaa heHOTUMHOTO MHorobpasue [6].

®eHoTun-reHoTMn Kopenauum 1985 - 1999 r.

B 1031 nepuwog ocHoBeH MeTof 3a 0OEKTWBHA KMWHUYHA
AMaHOCTWKa 3a JokasBaHe Ha Gonectta Ha Llaprapg, ocseH
odranmockona, npoabrkasa Aa e ®A B 60MWKMHCTBOTO CTPaHM
Ha CBETa, BKMKYMTENHO Y HaC. [1opaam MHBa3MBHOCTTA Ha TO3M
METOZ TOM He € MpoBeXgaH Npyu Aeua nog 10 roguHm, Han-4ecTo
nopaau otkas Ha pogutenute. Mpe3 1991 r. B knuMHWYHaTa
npakTuka Ha odpTanmorora ce nosiBsiBa onTYHaTa KOXEPEHTHA
Tomorpadgms (OCT) - no-ucw knac obpasHa AuarHocTuka 3a
BU3yann3auus U OMarHoCTWKa Ha peTuHaTa, XopuoupesTa,
3pUTENHUS HepB, HeuHBaaueeH MeTog (Huang D u cbhasTopu
1991) [12, 22]. OcseH ®A pa3nnyHu aBTOpM AOMbNBAT AaHHNTE
oT npoyyBaHusTa ¢ ERG, EOG, HoB knac nepumetpm [2, 4, 12,
14, 18, 36, 41].

Mpe3 1997 r. Anderson KL 1 cbaBTOpU AEMOHCTPUPAT, Ye
npuynHa 3a GonectTa Ha LLaprapg ca myTauum (BapuaHTu) B
ABCA4 reHa (ATP-cebp3Baly KaceTeH TpaHcnopTep, anda 4
cybeamnmua). ABCA4 TpaHCKpUNTBT € OTKPUT 3a MbpBM MbT B
npbuMLEBUTE POTOPELIENTOPU W Cref TOBa B koHycyeTarta [9].
CrefBar npoyyBaHusiTa Ha MOMEKYNSPHO-TEHETUYHO HWUBO Ha
nauueHTu ¢ 6onectTa Ha LLlaprapg v B peguua cTpaHm Ha caeTa
[10, 15, 18, 32, 33].

lpoy4BaHETO Ha GheHOTUN-TeHOTMN kopenauunTte npu 6o-
nectTa Ha Waprapg, ot 50-Te - 70-Te roguHu Ha XX-TU Bek
upes KNUHUKO-reHearnornyHo npoyysaxe [2, 36, 41], npemuHasa
Ha MOMNeKyNAPHO-TEHETUYHO HUBO, KaTo 3arnoyBaT Aa ce Auc-
KyTupat reHotun-peHoTun kopenaumute [9, 10, 32, 33].

Y Hac npe3 1985 r. TaHeB B 1 konekTMB NbpBY BbBEXAAT
®A 1 016ens3BaT 3Ha4EHNETO N KaKTO 3@ paHHaTa KMuHUYHA
JvMarHosa, Taka v 3a gudepeHunanHata guarHosa Ha 3abons-
BaHWATa Ha peTuHaTa, BKNuMTenHo 3a bonectra Ha Laprapa
[4]. Oomunmpaw, ®A cumntom 3a Gonectta Ha Llaprapg e
T.H. ,MPO30peYHMAT edhekT”, a 3abonsBaHETo NpemuHaBa B 3
craaus: 1. HavaneH cragwuit; 2. Pa3sut ctaguin; 3. HanpeaHan
cTaguit. BbB BCuykn cTagum morat ga 6bgat HabniogasaHu
nepumakynapHu gpebHoneTHucT uameHeHus. B. Tawes, E.
Wnuesa (1985) npoyusat 92 Gonun (184 oum) ¢ bonectta Ha
Laprapg - Bb3pacTHM 1 feua, Kato MbpBK YCTAHOBSABAT HS-
konko ®A cumnTOMa, HEOMMCBAHM B JOCTBMHATA nuTepaTypa
po Toraa [4]. KnuHuko-reHeanmormyHn AaHHM 3a Gonectta
Ha Waprapg/lOBeHnnHa makynHa aereHepauus y Hac (¢ AP
yHacregsBaHe) B TO3W Nepuog ca npeactaBeHn ot Hukosa M,
u ot lNonoea A. B auceptaumorHus cu Tpya Hukosa M (1988)
oTbens3Ba, Ye OT U3cneaBaHuTe 572 cnenu feua v Bb3pacTHU
12.6% ca ¢ toBeHunHa makyneHa gereHepaums (AP), Ho He
obcbxaa KNMHWYHWS (heHoTUN. B aucepTaumoHHMs cu TpyA
MonoBsa A (1994) otbensaBsa, Ye ¢ Bonecra Ha Laprapa/tOse-
HWMHa MakynHa gereHepauus ca 19 geua (38 oum) - 7.0% ot
npeacraeeHuTe 257 geua ¢ pasnuyHu AP o4HM 3abonsiBaHus
1 0T6ens3Ba KIMHUKO-reHETUYEH NONMMOPEU3BM Ha OpraHHO
HUBO [2].
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KnnMHMYHA 1 KNUHWUKO-reHeTUYHA XapaKTepuCTUKa
Ha 6onectTa Ha Waprapg ot 2000 r. go aHec

C BbBexpaHeTo Ha OCT pguarHocTuka B kpas Ha 90-Te
roguHu Ha XX-T1 BEK, @ NO-KbCHO U Ha MO-BUCLLNS 11 TEXHOIO-
rveH knac - OCT-aHrvorpacpus (OCTA) npes 2015 1., ce page
Bb3MOXHOCT 3a oLye no-gobpa 1 nocnonHa Bu3yanuaauns Ha
CTPYKTYpWUTE B peTuHaTa, PECNeKTMBHO MakynaTta, a CbLio U
Ha xopuougesTa. ToBa N03BONSABA paHHa KNWHUYHA AMarHo3a,
a B HSKOW CMyyau M Ha NpeaKnuHWYHa AuarHosa Ha bonectta
Ha Waprapg-1 [7, 16, 17, 28, 40, 42]. W pgeata meTopa ca
HEMHBA3WBHN.

C npukntouBaHeTo Ha MexgyHapogHus npoekt VISION
2020, npukntoYBaHETO Ha ABaTa rpaHaMo3HK NpoeKTa 3a Kap-
TpaHe Ha Yoselwkusi reHom npe3 2000 r. n 2003 r., kakTo K
C BbBEXOAHETO Ha MO-BUCOK KMAc CeKBEHUpaHe Ha YOBELL-
kns reHom (NGS-texHonorum) npes 2015 r., ce gage Bbs-
MOXHOCT Aa Obae AokasaHo, Ye bonecTTa Ha Laprapa-1 ce
OTNNYaBa C LUMPOK KMMHWUKO-TEHETUYEH MONMMOPGU3BLM 1 Ha
MOMeKynsApHO-reHeTUyHo HuBo [11, 16, 17, 19, 26, 32]. CuHo-
HUMHUTE KIUHUYHU TEPMUHM, KOUTO Ce npunaraxa 3a bonectra
Ha Waprapg B XIX-t n XX-n Bek (FFM; Juvenil macular
degeneration; Stargardt macular dystrophy; Stargardt-Fundus
flavimaculatus) npogbrxasat aa ce npunarat u B XXI-Bek ot
pasnuyHu 0hTanMomnoan, OTanMOreHeTULM, MOMEKyNSPHU
FEeHeTULW, U3crefoBaTenu Ha NpuYMHIUTE 3a cnenota u ap., B
pasnnYHN acnekTu 1 3a pasnuyHu uenm [7, 8, 13, 16, 19 - 21,
23 - 25, 27, 28, 30 - 33, 35, 38 - 40, 42]. C no-HataTbLUHUTE
NpOyYBaHMs Ha PEHOTUN-FEHOTUN KOpEenaLuyumnTe 1 Ha reHoTun-
ceHotvn kopenauunte ¢ NGS TexHonorum (2015 1.) ce pokasa,
ye npuunHa 3a 6onectTa Ha LLjaprapg (STGD), ca natonornyxu
MyTaumu He camo B ABCA4 reHa, Ho u B apyry reqn (ELOVLA
n PROM1). ToBa npomeHn no3HaHusTa 3a eT1onormsTa Ha
STGD 1 o0bsicHM npuumHUTE 3a (PEHOTUMHMTE BapUaHTH,
KOMTO Ce Ab/KaT KaKTO Ha reHHa XETEpOreHHOCT, Taka M Ha
aneneH nonumopusbM B CbOTBETHUTE reHu [8, 11, 26, 30,
32). bonectta Ha LWaprapg AHec ce obcbxaa Ha Mo-BMCOKO
KMWHUKO-TEHETUYHO HWBO, B criegHuTe noaTunose: LLaprapa-1
(STGD1), Waprapa-2 (STGD2) - otnagHa, LLaprapa-3 (STGD3)
u Waprapg -4 (STGD2), [32].

3a paHHaTa W To4Ha knMHWYHA guarHosa STGD wu npo-
CneAsBaHeTo Ha NaLWeHTUTe, OCBEH BCUYKM CbBPEMEHHU
PYTUHHU OPTANMONOrMYHM METOAM 1 anapatypa, 3ambiku-
TenHu gHec ca OCT (1991 r. - 2023 r.), OCTA (2015 1.), chyH-
pycosata astodnyopecleHumst (FAF), konudyecTBeHata ae-
TocpnyopecueHums (2021 r.), KOMMIOTbpHAaTa NEpUMETPUS,
ERG (PERG; ffERG), pesyntatute u nacnegsaHeTo Ha LBETO-
ycewaHeto [8, 17, 19, 23, 28, 31, 34, 35, 40, 42]. ToyHaTa
KMMHWYHA AMarHo3a e OCHOBa 3a MepcoHarHa npeLeHka 3a
n3bopa Ha MeTofa 3a reHeTUYHOTO U3CNeABaHe, PECNIEKTUBHO
32 YTOYHSIBAHETO Ha KIMHWKO-TEHeTNYHaTa anarHosa: STGD1,
STGD3 unn STGD4 nwn ce kacae, unu 3a ncespo-LLaprapa.
MynTMOAanHoTO Npoy4YBaHe (CbOTBETHUS anropuTLM Ha Mpe-
NOPBUUTENHUTE U3CNEBaHUS) B KIIMHUYEH U TEHETUYEH acnekT
Ce Hanara 3a KNWHWKO-TeHeTMYHaTa AuarHosa W NpaBWUIHOTO
PELLEHWE Ha MPOM3TUYALLMTE OT TOBa NPpOCneasBaHe, nevebHn
1 NpochUNakTUYHYU 3adauu.

1. bonect Ha Waprapa-1 (STGD1/ABCA4R)

OMIM: 248200; xpomo3omHa nokanusauums 1p22.1; Asto-
30MHO-peLiecuBHO (AP) yHacneassaHe.
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MpuumHa 3a Waprapa-1 (STGD1) ca Guanentn mytauum B
ABCAA4 reHa, Ha noaceMeincTeoTo Ha ATP-CBbp3BaLLms kaceTeH
TpaHcnoptep,1. 3HaunTenHa Yact ot nauueHtute cbe STGD1
He ca Hocutenu Ha asa ABCA4 BsapuaHTta. ABCA4 e ronsm
reH, obxaaua 150 kb, Bkntoua 50 ek3oHa M koaupa NpoOTEUH
oT 2273 amuHokucenuHu. Ek3oHuTe Bapupat mo pasmep (0T
33 bp po 266 bp). MenbT ABCA4 kogupa TpaHcmMembpaHeH
flippase npoTemH, kKONTO € nokanuavpaH B pbba Ha AuckoBuUTe
MeMOpaHU BbB BBHLUHUTE CErMEHTU Ha (POTOPELEenTopHUTE
KNeTKM Ha NMpbYMLM U KONMOWYKM M Mrpae ChLLECTBEHA pons
B PEUMKNMPAHETO Ha PETMHOWAM BbB 3pUTENHMS LWKbA. B
MOMEKYNAPHO-TEHETYEH acMeKT CMEeKTbPbT Ha CBbP3aHUTE
¢ ABCA4 petuHonatm (ABCA4R) Beye e pasiumpeH 1 0CBeH
Gonect Ha Laprapa-1, BknouBa ANCTPOGMS HA KOHycyeTaTa
B peTuHaTa, KosTo ce nosiBsABa B AeTcka Bbapact. OTAensT 3a
ochtanmonor1iHo Habntopenne (BOSU, 2017) cbobuyasa, ye
yectoTata Ha STGD1 Bapupa mexagy 0.11 n 0.13 Ha 100000
uiouempa roguwHo. lewbT ABCA4 wuma Bucoka anenHa
XeTeporeHHocT, ¢ noseye oT 1200 60necToTBOPHN BapuaHTa
(kM 2020 .) B pa3nnyHK pacoBu M eTHUYECKM rpyni, 0COBEHO
B eBponeiLuTe, appukaHLmuTe-amepukaHLm n asmatum [32].

STGD1 (ABCA4 peTuHonaTisl) [HEC € Hali-LUMpOKO 06CHX-
[aHaTa B uyxaecTpaHHaTa nutepatypa. KoHctatupa ce mpu
12% oT u3cnegBaHuTe, OTIMYaBa Ce C ronsma (HEHOTUMHA,
reHOTUMHA 1 anesiHa XxeTeporeHHocT [8, 32]. B uncTo knuHnyeH
nnaH STGD1 3acdara 1 ABaTa nona, oTnn4YaBa ce ¢ KNMHUYHO
pasHoobpasne, N0 OTHOLLEHWE Ha HAYanoTo Ha U3sBa, X04a,
TEXecTTa, O(TanMOCKONMYHATa KapTuHa, CUMETPUYHOCTTA
Ha NpomeHuTe. 3puUTenHUTe YHKLMM B HANpeaHanus ctaguil
ca B untepBana 0.1 - 0.2 (negarornyecka crenorta), morat
pa octaHaT 6e3 guHamuka, HO MoraT W da mporpecupart, u
BOAAT 40 wHBanuaHocT no 3pexue (0.05). Bee owe He cbMm
Hamepuna AaHHW 3a CTOMHOCTTa Ha 3puTeNHaTa ocTpoTa npy
nauueHT B NpeaknuHuiHus ctagui Ha cbe STGD-1. Kacae
Ce 3a W3omnMpaHa O4yHa naTonorust (MMNCBaT NaTONOTUYHU
CTUTMA OT OYEH WIM NULEB AMCMOP(MU3BM, WN CUCTEMHU
yBpexaaHns), 6e3 CyOeKTMBHM OMnakBaHUs B HavanHWTe
CTagnn, HO C ABYCTPAHHO HWUCKW 3puTenHu yHKumun. [lo
cucTeMarta 3a KIUHWKO-reHeTuyHa oueHka (STGD Fundus
Grading System, 2015) odpranmockonuyHaTa Haxofka ce
OL|eHsIBa B YETUPN Bb3MOXKHW CTENEHW OT HOPMariHa Haxogka
(cTeneH 1) 4O MHOXeCTBO OOLUMPHM aTPOCNYHN MPOMEHN Ha
peTUHeHs MurmMeHTeH enuten (RPE), npoctupallm ce oTebg
cbposute apkagu (ctened 4), [8, 13]. B Havyanuute ctaguu
Ha 3abonsBaHeTo O(hTANMOCKONWMYHATA Haxodka MOXe fa e
HopMmarnHa, Ho fa uma OCT JaHHM 3a NpoMsiHa B Makynata.
B HanpegHamms wnu pasBuTMst CTaguii OchTanMOoCKonMyHaTa
Haxogka MOXe [a Mpunnya Ha Haxofkara, onucaHa MmbpBo-
HauanHo ot Waprapa (1909 r.) u npeactaeeHa Ha dur. 1 [37],
a Cbllo M OT peauLa apyri ohTanMomnoan no-kbCHO, 40 HEC.
Ha ®ur. 2 e npeactaBeHa oTanMOCKONMYHaTa Haxogka Ha
€0HOTO OKO Npu ABama nauueHta cbe STGD-1, Ha egHa u
cblya Bb3pacT. W npu gBamarta Haxogkata e CUMETPUYHa,
naLueHTMTE Ca CnopaguyHu cryyam B pogocrnosusita cu [8].

OdhTanmMockonMUHMAT peHoTUN Npu nauueHTn cbe STGD-
1 e BapuabuneH, HO UMa TPU XapakTEPHU YepTU: Hamnymue Ha
neTHa, aTpous Ha MakynaTa v 3ana3BaHe Ha nepunanunapHara
obnact, KOWTO, ako Ce BWUAAT 3aefHO, Ca MokasaTenHu 3a
HapyLLEHWE Ha pETWHATA, CBbP3aHO C BapuaHTy B reHa ABCA4
[8]. Cnopep Bb3pacTTa Ha NauuMeHTUTe, Ha KOSTO MOXe fa Cce
BM3yanuaupaT odgTanMockonuyHute npomeHn npu STGD-1,
nepuogute ca Tpu: |. Havano B getctBoTO; Il. PaHHo Havano B
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Our. 2. A. doseanHa atpodus, C MUHUMANHO KONMYECTBO
chraBumakynaTHu NeTHa;
B. ®nasumakynateH dyHayc [no Al-Khuzaei, 2021].

3psina Bbapacr; lll. KbcHo Havano B 3psna Bb3pacT [8]. STGD1/
ABCA4R e efHa OT Hait-4eCTO CpeLlaHuTE HaCcneaCcTBEHM
peTuHHmM 3abonssanuns (IRD). Mporpecusta Ha STGD1 cbLo e
NPOMEHITNBA, HO NALMEHTUTE C paHHO Ha4ano B JeTcka Bb3pacT
0BWKHOBEHO MMaT MO-TEXbK PeHOTMN W no-Obp3a nporpecust
Ha 3abonssaHeTo. MynTumoganHo n3obpassisaHe Ha STGD1
C KbCHO Hayano (creg 20 rogmiiHa Bb3pacT) YeCTo MOXe Aa
6bae NorpeLLHo AMarHoCcTMUMPaHo KaTo CBbp3aHa ¢ Bb3pacTTa
MakynHa gereHepauus (AMD). bposiT Ha onucaHuTe BapuaHTy
B ABCA4 HenpekbCHATO pacTte B nuTtepatypata v Beye e Haj
2000, kbM toHu 2021 T.

B audepeHLManHo-anarHoCTUYEH U KMMHUKO-TEHETUYEH
nnaH npu uscneasaHe Ha STGD1 naumeHTuTe TpsibBa Ada
Ce umaT B MpeaBuA CrieaHUTe MOHOTEHHW 3abonsBaHus Ha
petuHara [8, 11, 13, 32]:

e Pattern dystrophy, B unitto heHOTUN OCPTANIMOCKONNYHUTE
npomeHu ca kato npu STGD1, HO MyTauuuTe ca B pyr reH -
PRPH2, a He B ABCA4).

e BEST1, B uninTo peHOTUN 0PTanMOCKOMMYHI MPOMEHH
ca kato npu STGD1, Ho 3abonseaHeto e ¢ All, a He ¢ AP
yHacnegssaHe.

Bapuantute Ha ABCA4-reHa ca pasnuuu (missense,
nonsense, splacing, structural). CnoxHocTTa Ha reHeTUYHOTO
nacneasaHe npu ABCA4 ce obmxu Ha ronemust Bpoi Tunose
BapuaHTV KoUTO npuckeTeart B ronemmust ABCA4 reH n nuncata
Ha cneunduyiHN MyTaLMOHHN ,rOpeLyy TOUKU® KOUTO MoraT aa
6baaT HacouBaLLm.

[MoHacTosILEeM HSIMA HaNWYHO B TbproBcKaTa Mpexa nos-
CEMECTHO ETWOMOTMYHO NeveHne 3a nauueHTn cbe STGDI.
OT ogranvonosute ce MpenopbyBaT CheuyanHy MOMOLLHH
ONTUYHM CPEeaCTBa (Mynu, XMNEPOKYSPH, TENECKOMMYHM 04Mna,
YeTLi 3a 3pUTENHO YBPELEHN, NON3BAHETO Ha 3aLNTHU TbMHU
CTbKIIa Npu sipka CBET/NHA, 3@ HamMansBaHe Ha Bb34enCTBUETO
Ha KbCOBBHOBUS CBETIMHEH CNEKTBbP, 4OCTUraLLY A0 peTuHaTa
W NO TO3W HAuYMH HaMansBaHeTO Ha piucka OT CBETIMHHA
TOKCUYHOCT. JleYeHNETO, KOETO B MOMEHTA CE U3CreBa B CBETa
No HsKOMKO rnoBanHM MpoekTa, BKMKOYBA (PapMaKONOm4HN
CPEeACTBa, reH Tepanus M TepaneBTMYeH noaxond, 6asvpaH Ha
CTBONOBMW KneTkn. dapmakonornyHoto neyeHne Ha STGD1/
ABCA4R e HacoyeHO OCHOBHO 3a (PYHKLMOHANHOTO MOBMNS-
BaHe Ha 3pUTenHUS LMKbI, C LEeN 3a [a Ce Hamanu Hatpyn-
BaHeTO Ha NMNOMYCLMHOBY OTNaraHUs B PETUHEHUS TUTMEHTEH
enuTen n KbM 3abaBAHETO Ha Nporpecusita Ha 3abonsBaHeTo.
lMpoBexaa ce npu nopgbpaHu naumeHT cs¢ STGD1. OcHos-
HOTO MPeauMCTBO Ha (hapMakororMyHOTO NEYeHne e, Ye ne-
kapcTBaTa ce npuemar npes ycrata, He ca uHBa3uBHM [8, 13,
19, 23, 32, 35, 38].

lMpeHaTanHa AmarHo3a Ha nauueHtn cb¢ STGD1 e Bb3-
MOXHa. TakaBa Ce MpenopbyBa KOrato KNWMHUYHATA narHo3a
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€ YTOYHEHA 1 € M3BECTHO HOCUTENCTBOTO Ha KOHKPETHWS NaTo-
nornyeH reH (ABCA4) B eanHus OT poguTtenute, chb3faBaly
puCKka 3a npegaBaHe B MOTOMCTBOTO [32].

2. bonecr Ha LLlaprapa tvn 2 (STGD2)
To3n OMIM-kog Beye He ce u3nonasa [32].

3. bonecrt Ha LLaprapg tun 3 (STGD3)

OMIM: 600110; xpomosomHa nokanusauus 6q14.1. AP
yHacnepasisaHe.

Kacae ce 3a psgka ALl dopma, noatun Ha STGD1, kosTo
ce Obmkn Ha myTauum B reHa ELOVL4. Havarnoto Ha To3u
MOATWN Hal-4ecTo € npes BTOPOTO JeceTuneTie OT XMBOTA.
®eHoTMNHaTa OHTANMOCKONNYHA Haxoaka paskpusa MakymHU
MUIrMEHTHW NPOMEHM 1 (haBUMaKyaTHN XbMTU NETHA, CXOAHM
¢ Te3u npu naumentn cbe STGD1. ®nyopecuenHoBaTa aHmmo
rpachust nokasea AedekT Ha MUTMEHTHUS enuTen B peTuHaTa
(RPE). Zhang K 1 konekTtus (2001 r.) ugeHTudmumpart xeTepo-
3UrOTHOCT 3a feneuns ot 5 bp B reHa ELOVL4 (605512.0001)
[32].

4. bonecrt Ha LLlaprapg tun 4 (STGD4)

OMIM:603786; xpomo3omHa nokanusaums 4p. ALl yHacne-
AsiBaHe.

STGD4 ce obmku Ha XeTepo3UroTHa MyTaLs B prominin-1
gene (PROM1; 604365). Lee et al. (2019) koHCTaTMpaT XeTepo-
3UrOTHOCT 3a MUCCEHC MyTauws B reHa PROM1 [26, 32].

®eHOTUNHN pa3nuku B 0dhTanMoCKoNUYHaTa kapTuHa nunc-
BaT npu DOMWMHCTBOTO OT AelaTa B HavarHwa cragus Ha
3abonsBaHETO, HE3ABUCUMO OT KITMHUKO-FEHETUYHNS MOATUNM Ha
STGD. lNporpecuBHO 1 AeUHATUBHO ABYCTPAHHO HaManeHue
Ha UeHTpanHa 3putenHa octpota (ot 20/50 go 20/200) ce
KOHCTaTWpa B pasBWTUS M B HampegHanmus cragui. Hucku
3puUTenHU (OYHKUAM OBYCTPAHHO, MUKPOMCWMW, HapyLUEHWs B
LiBETOYyCELLAHETO, 3aTpyAHEeHa afanTauus KbM no-cnaba ceeT-
NMHa B A€TCKa Bb3pacT MoraT da Ce CpewjHaT v mpu apyru
3abonsiBaHNs Ha peTuHaTa, ¢ pasnuyHa eTuonorvs [26].

3akntoyeHue

B cBosAta 114 rogmwHa uctopus go AHec GomecTtta Ha
lLlaprapg e HenpecTaHHO OnWCBaHa M HaAarpaxgaHa M3onu-
paHa OYHa MaTonorvsi, OT pasfnyHW odhTanmonosn, odran-
MOrEHETULM 1 MONEKYNISIPHI TEHETULM, B PA3NNYHI CTPAHN Ha
ceta. [oCTaBsHETO Ha CbBPEMEHHATA Il KITMHUKO-TEHETUYHATa
AmnarHo3a-LLaprapg-1(STGD1/ABCA4) e MHoroeTaneH, CrnoxeH
W NPOABITKMTENEH WHTPA W MHTEPAUCLMNAMHAPEH npouec.
[lHec ToBa Beye He € BbB Bb3MOXHOCTUTE W KOMNETEHTHOCTTA
Ha eauH odTanmoror, Ha eauH oTanMOreHeTUK, Ha eaHO
NGS u3cnegBaHe. [eHHaTa M anenHata XeTEpPOreHHOCT Ha
ABCA4 reHa (> 2000 BapuaHTm) ca Mpu4MHa 3a LUMPOK KITMHUKO-
reHeTnyeH nonumopdnabM Ha STGD1 Ha MonekynsipHO HUBO.
BbasupaHo Ha NGS cekBeHMpaHe 3a OTKpMBAHE Ha BapuaHTy
BbB (heHokonHn reHn STGD1/ABCA4 ce oka3Ba Halt-yecTata
JereHepauyst Ha MakynuTe B rpynaTta Ha HacrnefcTBeHWUTe
3abonsBaHus Ha peTuHata (ABCA4R).

PaHHaTa knuHW4Ha guarHo3a Ha 6onectta Ha LWaprapg
M3WCKBa Aa Ce MUCIM 3a TOBA PSAKO, HO COLMAMHO 3HAYMMO
04HO 3abonsiBaHe ¢ heHOTUMHA M35Ba BEYE He Camo B JeTcka
Bb3PaCT, HO 1 Npu Bb3pacTHU. CnasBaHETO Ha CLOTBETHUTE
AVArHOCTUYHN MYNTUMOZANHU anroputMi (0pTanMomnoruyeH;
rEHETUYEH; KIMHWUKO-TEHETUYEH) LUe MO3BONM Aa ce u3berHe
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anarHosaTa nceepo-LLlaprapg u cBOeBpEMEHHO fa Ce YTOYHM
KNWHUKO-TeHeTUYHaTa amarHosa Laprapa-1. Toea e ¢ 6bae-
Wwata uen 3a eeKkTVBHO NMEepcoHanM3MpaHo CTOMMpaHe WUnn
3abaBsiHe Ha npolieca, BOfell A0 CrenoTta npu nauueHTuTe
¢ Waprapa-1 ype3 hapmMakonornyHo NoBnusiBaHe WK TeHHO
neyeHve.

Y Hac nuncBaT JaHHM 3a pearnHarta YecToTa Ha NauueHTuTe
C KNMHWYHa AnarHosa 6onect Ha LLlaprapg, Ho MMa Bb3MOXHOCT
33 MOCTaBAHETO HA paHHa KMMHWYHA AMarHo3a Kakto U Ha
KNUHWKO-reHeTnYHa anarHo3a Ype3 NGS-tunuaupane.

KnMHWHUKO-TEHETUYHOTO HadrpaxaaHe Ha 3abonsBaHeTo
Ha LLlaprapa-1 B rnobaneH acnekT npogbkasa.
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