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Abstract

Objective. To compare clinical and structural outcomes of
combination therapy (anti-VEGF + PDT) versus anti-VEGF
monotherapy in patients with pachychoroid neovasculopathy
(PNV) during 12-month follow-up.

Materials and Methods: The study included 64 patients
(74 eyes) with PNV. Examinations were performed prior to
treatment and at designated intervals: 1, 3, 6, and 12 months
from the beginning of therapy. Patients were divided into two
groups: the main group (40 eyes) and the control group (34
eyes). The main group included 34 patients (40 eyes), with
baseline central retinal thickness (CRT) of 410.26 = 113.48
um and central choroidal thickness (CCT) of 485.89 + 102.65
um. The control group included 30 patients (34 eyes), with
CRT 0f 405.89 £ 102.65 um and CCT of 483.46 = 102.54 um.
Patients in the main group received the following combined
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regimen: one intravitreal injection of 6 mg brolucizumab fol-
lowed by one session of PDT with chlorin e6—based photosen-
sitizer. Thus, during the entire observation period, patients in
this group received one Anti-VEGF injection and one PDT
session. PDT and brolucizumab injections were performed
according to standard protocols. Subsequent treatment cycles
were performed in following regimen: the interval between
PDT procedures was at least 3 months, while the average
interval between brolucizumab injections was approximately
1.5 months. Patients in the control group received three load-
ing injections of 6 mg brolucizumab at 4-week intervals.
Results. In the main group, BCVA increased moderately
from 0.28 £ 0.14 at baseline to 0.38 + 0.23 at the 12-month
follow-up, whereas in the control group it remained rela-
tively stable, measuring 0.31 + 0.26 at month 1 and 0.35 £
0.24 at month 12. Improvement in functional outcomes was
accompanied by anatomical improvements: a reduction in
central retinal thickness (CRT) from 410.26+£113.48 um to
262.46+146.40 um at the 12-month follow-up, confirmed by
the resorption of subretinal fluid (SRF) and a decrease in
retinal pigment epithelium (RPE) detachments. A significant
reduction in central choroidal thickness (CCT) was noted—
from 485.89+102.65 um to 413,21+£96,23 um after 1 month,
413,914£92,25 um after 3 months, 414,21+ 106,23 um after
6 months, 415,30+108,64 um by the end of the monitoring
period. In the control group, improvement in BCVA was
less pronounced (0.31+0.26 before treatment and 0.35+0.24
at 12 months). Changes in morphological parameters oc-
curred early: CRT was reduced by the first month of obser-
vation (from 405.89£102.65 um before therapy to 267,35+
43,65 um after 1 month, 266,45+ 93,65 um after 3 months,
266,45+ 93,65 um after 6 months, followed by a slight raise
up to 268,4+43,5um by the 12-month mark. Therefore, CCT
remained stable throughout the treatment period, maintain-
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ing a value comparable to baseline (483.46 £ 102.54 um). A
significant reduction in central retinal thickness and central
choroidal thickness, as well as improvement in BCVA, was
observed in the combination therapy group over the 6- and
12-month follow-up periods compared to the brolucizumab
monotherapy group. These effects were associated with the
resorption of subretinal fluid as a result of neovascular mem-
brane occlusion.

Conclusion. The inclusion of photodynamic therapy (PDT)
with a chlorin e6-based photosensitizer in the treatment regi-
men for pachychoroid neovasculopathy (PNV) leads to the
restoration of anatomical and functional parameters and re-
duces the recurrence of the disease in patients with PNV.

Keywords: pachychoroid neovasculopathy, age-related
macular degeneration, photodynamic therapy, central retinal
thickness, central choroidal thickness.

Pesiome

Mema. [lopienamu kainiyni ma cmpykmypHi pe3yiomamu
xombinosanoi mepanii (anmu-VEGF + PDT) 3 monomepa-
nieto aumu-VEGF y nayicumis 3 naxixopuoionow Heosacky-
nonamiero (ITHB) npomsieom 12-micsaunoco cnocmepesicetus.
Marepiaau Ta MeTonu: YV Odocnioxcenti e3sanu yuacmos 64
nayienmu (74 oka) 3 ITHB. Obcmedicenns npogoounucs 0o
JIKYBAHHA ma yepe3 GusHaueHi inmepsanu: 1, 3, 6 ma 12
Mmicsayie 8i0 nouamky mepanii. Tlayiecumu 6ynu posoineHi
Ha 06i epynu. [lo ocnoenoi epynu yeitiuwau 34 nayienmu (40
oyell) 3 6uxioHoio yeumpanvHoro moguunoio cimxiexu (L[TC)
410,26 £ 113,48 Mkm ma yeHmpanbHow0 MosWUHO Xopioioel
(LIXT) 485,89 = 102,65 mxm. Konmponvna epyna exniouana
30 nayienmis (34 oxa) 3 CRT 405,89 + 102,65 mxm ma CCT
483,46 = 102,54 mxm. Ilayienmu ocnosHoi epynu ompumyea-
U KOMOIHOBAHE NIKYBAHHA: 0OHA IHMpagimpedanvHa in'ekyis
6 me bpomoyuzymaby 3 nOOATLUUM OOHUM CeaHCOM POomo-
diabemnoi mepanii (@UT) 3 pomocencubinizamopom Ha
ocHogi xnopuny e6. @UT ma in'exyii bponioyuzymaby npo-
goounucs 3a cmamoapmuumu npomoxonamu. Peswcum ma-
CMYNHUX YUKII8 JIKYSAHHS: IHMepeanl Midc npoyeoypa-
mu DT wonaimenwe 3 micayi, cepeoHi inmepean Mixc
iH'exyiamu opomoyuzymady - npubnusmo 1,5 micsys. Ilayien-
My KOHMPONLHOT SPYNU OMPUMYSANU MPU HABAHMAICYBATb-
Hi iH'exyii 6 me opomoyusymady 3 iHmepeaniom y 4 mudicHi.

Introduction

Pachychoroid neovasculopathy (PNV), first described
by Pang and Freund, is a maculopathy characterized by
choroidal neovascularization (CNV) occurring in areas of
choroidal thickening and dilated choroidal vessels. PNV is
considered part of the so-called "pachychoroid" spectrum
disorders, which are believed to arise from a pathologi-
cally congested choroidal vascular network, and it has
been recently proposed that they represent a pathophysio-
logical continuum [1]. This is a rarely encountered subtype
of neovascular age-related macular degeneration (nAMD),
characterized by dilation of Haller’s layer vessels, thinning
of the choriocapillaris layer, and type 1 choroidal neovas-

Pesynomamu. B ocnosnii epyni BCVA nomipro 36inbwuna-
ca 3 0,28 = 0,14 na nouamky oocnioxcenna oo 0,38 = 0,23
uepes 12 micayie cnocmepenxcenisi, mooi K y KOHMPOLbHIl
2pyni 60HA 3aNUMANACS BIOHOCHO CMAOINLHOIO, CHIAHOGIANY
0,31 + 0,26 uepes 1 micayo ma 0,35 £ 0,24 uepe3 12 micayis.
Toxpawenns @GynkyionanbHux pe3yivmamie Cynposooicy-
8A0CST AHAMOMINHUMU NOKPAWEHHAMU. 3MEHUEHHAM YeH-
mpanvroi moswuru cimxieku (CRT) 3 410,26 + 113,48 mxm
00 262,46 + 146,40 mxm uepes 12 micayie cnocmepesceHHs,
Wo niomeepodceHo pe3opoyicio cyOpemuHaIbHoi piounu
(SRF) ma 3meHwenHaM GIOWAPY8aAkHs NIZMEHMHO20 enime-
airo cimkieku (RPE). Byno 6i03Haueno 3HauHe 3MeHUleHHs
yenmpanoHol moswuru xopioioei (L{TX) — 3 485,89+102,65
MEM 00 413,21496,23 mrm uepes 1 micayw, 413,91492,25
Mmrm yepez 3 micayi, 414,21+106,23 mxm uepes 6 mics-
yie, 415,30+108,64 mxm 0o Kinys nepiody cnocmepesiceH-
us (puc. 3). V xouwmponwHit epyni nokpawennss BCVA 6yno
menwt supadicenum (0,31+0,26 oo nixysanna ma 0,35+0,24
yepes 12 micayig). 3minu mopghonociunux napamempie 6io-
oynuca pano: CRT 3nuzunacsa 0o nepuio2o micsays cnocmepe-
orcenns (3 405,89+£102,65 mxm 0o mepanii do 267,35+43,65
MM uepe3 1 micsayv, 2606,45+93,65 mxm uepez 3 micayi,
266,45+93,65 mrm uepes 6 micayis, a nomim He3HAYHO Nio-
suwunacs 00 268,4+43,5 mxm 0o 12-micsiunoi nosnauxu). Ta-
xum yunom, CCT 3anumanacs cmabiibHOW0O NPOMsI2oM YCbo-
20 nepiody NiKy8aHHs, 30epiearoyu 3HAYEHHs, NOPIGHAHHE 3
6uxioOHum pienem (483,46+£102,54 mxm). 3naune 3meHueHHs.
YeHmpanoHoi mosujuHy CIMKIGKU ma YeumpaibHOi MoGUWUHU
xopioioei, a makooic nokpawenns BCVA cnocmepicanocs 6
epyni kombinosanoi mepanii npomsaeom 6- ma 12-micaunux
nepiodie COCMepedceHHs NOPIGHIHO 3 2PYNOI0 MOHOMEPAanii
oponyyuzymabom. Lli epexmu 6ynu noe'szamni 3 pezopoyicio
CcyOpemuHaIbHOi piounY 8 pe3ybmami OKI031i Heo8aACKyIsp-
HOI Membpanu.

Bucnosoxk. Bxniouenns gpomoounamiunoi mepanii (©@AT)
3 ghomocencubinizamopom Ha OCHO8I XN0puHy e6 0o cxemu
JKY8aHHs naxixopuoionoi neosacxynonamii (ITHB) npu3eo-
Oumb 00 BIOHOBNIEHHA AHAMOMIYHUX MA PYHKYIOHANbHUX Na-
pamempis i 3MEHULYE peyudusU 3aX60PHOBAHHSL Y NAYIEHMIE
3 I[THB.

Knwuogi cnoea: naxixopuoiona Heosackynonamis, 6ixo-
64 MAKyIApHA OezceHnepayis, omoounamiuna mepanis, yeH-
MpanbHa MOBWUHA CIMKIEKU, YEeHMPAIbHA MOBWUHA XOPIO-
ioei.

cularization, which can now be differentiated owing to the
use of optical coherence tomography (OCT) angiography
mode. In the case of neovascular AMD, leakage of dye
from pathological new vessels, into retinal structures ap-
pears as hyperfluorescence, which increases in intensity
and extension throughout the examination duration. This
leakage is classified by its location (subfoveal, juxtafoveal,
or extrafoveal) and by its features (classic, occult, or
mixed) [2]. The prevalence of PNV reaches up to 46%
among all AMD cases in Asian populations and up to 13%
in Caucasians. The chronic, progressive nature of the dis-
ease can have a significant impact on patients’ quality of
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life, imposing substantial time burden, limiting their abil-
ity to perform day-to-day tasks and have a significant emo-
tional impact [3]. To assess the morphometric parameters
of the retina, an optical coherence tomograph with angiog-
raphy is used in such patients. Optical coherence tomog-
raphy includes obtaining a macular map with further ex-
traction from it of indicators of central retinal thickness
(CRT). In addition, the presence of any type of fluid: fluid
under retinal pigment epithelium (RPE) or intraretinal flu-
id (IRF) is determined by reviewing all structural scans of
the macular map [4]. The identification of PNV via OCT
has become more precise recently due to advancements in
OCT technology, transitioning from time-domain to Fouri-
er-domain systems, including spectral-domain (SD-OCT)
and swept-source (SS-OCT) OCT, offering higher resolu-
tion and improved depth and eye-tracking capabilities.
Subsequently, PNV has been classified into two angio-
graphic subtypes: polypoidal CNV (type 1), located be-
neath the RPE, and typical PNV (type 2), with the latter
more commonly observed in Chinese populations. Both
subtypes are characterized by the presence or absence of
feeder vessels, which are typically observed in type 1,
where vascular networks resemble rakes or umbrellas. For
example, the configuration of type 1 may represent a vari-
ant of AMD, whereas type 2 is more often a distinct dis-
ease entity [5]. According to recent observations, in the
Asia-Pacific region, polypoidal CNV is found in 50% of
patients with neovascular AMD, a prevalence significantly
higher than in Caucasians, where it accounts for approxi-
mately 10-20% of nAMD cases [6]. It has also been estab-
lished that drusen are less frequently detected in eyes with
polypoidal CNV compared to eyes with typical nAMD.
Some authors have hypothesized that polypoidal CNV
may develop against a pachychoroid background, as op-
posed to a drusen-related one. According to this theory,
both polypoidal CNV and typical PNV lie within the
pachychoroid spectrum, with PNV possibly being a pre-
cursor lesion that evolves into polypoidal CNV [7]. With
advances in choroidal imaging, differences in choroidal
characteristics have been noted among patients with type 1
neovascularization. Fung described a subgroup of patients
with type 1 neovascularization whose clinical and imaging
findings aligned more with chronic central serous choroid
retinopathy CSC than with AMD. Increased choroidal
thickness, absence of drusen, and younger age were key
features differentiating this group from nAMD patients.
Notably, Fung’s study established a clear temporal se-
quence with CSC preceding the development of type 1
neovascularization (mean interval: 139 months), confirm-
ing the pathogenic continuum. The authors also empha-
sized that this type of neovascularization should be distin-
guished from that seen in typical nAMD [8]. It is important
to note that primary treatments for CSC include photody-
namic therapy (PDT), subthreshold micropulse laser, and
oral eplerenone or aldosterone, whereas intravitreal ad-
ministration of anti-vessels endothelial growth factor (an-
ti-VEGF) agents remains the standard for treating nAMD.

PDT can prevent leakage and improve visual function in
CSC patients compared to anti-VEGF therapy or observa-
tion. However, anti-VEGF therapy has proven superior to
PDT in preventing leakage and improving visual function
in nAMD patients. When patients with nAMD are misdi-
agnosed as having CSC, micropulse laser treatment may
delay nAMD therapy and promote disease progression
[9,10]. Subsequently, the origin of type 1 neovasculariza-
tion was described in patients with other pachychoroid dis-
orders. Pang and Freund described the development of
type 1 neovascularization in three eyes with pachychoroid
pigment epitheliopathy (PPE)-related changes and intro-
duced the term “PNV” to define this condition [11]. A hall-
mark of PNV is the presence of type 1 neovascularization,
appearing on OCT as a shallow, irregular RPE detachment
from Bruch’s membrane, forming a “double-layer sign”
over pachyvessels [12]. The presence of heterogeneously
hyperreflective material beneath the RPE also suggests
sub-RPE neovascularization. It is noteworthy that areas of
type 1 neovascularization spatially correlate with pachy-
choroid features [13]. Autofluorescence changes may re-
veal alterations in the RPE over pachyvessels. Neovascu-
larization is generally confirmed by leakage on fluorescein
angiography (FA), manifesting as late leakage of an unde-
termined source and corresponding late staining resem-
bling a “plaque.” Although similar angiographic features
may appear in chronic CSC due to diffuse RPE dysfunc-
tion and choroidal hyperpermeability, eyes with PNV typi-
cally lack classic serous macular detachment or character-
istic descending gravitational tracts seen in chronic CSC
[4,8]. These differences may help identify the source of
subretinal fluid, whether due to PNV or CSC. With the ad-
vent of OCT angiography, diagnosing and confirming neo-
vascularization has become easier in suspected cases of
pachychoroid neovascularization. Neovascularization may
be noninvasively identified on structural OCT as a tangled
signal flow network between the RPE and Bruch’s mem-
brane, corresponding to a flat, irregular RPE detachment.
Eyes with pachychoroid spectrum features and flat, irregu-
lar RPE detachment on SD-OCT should be further evalu-
ated using OCTA to detect potential neovascular tissue.
AMD is a progressive disease of the macula and the third
major cause of blindness worldwide. If not treated appro-
priately, AMD can progress to involve both eyes. Until
recently, the treatment options for AMD have been limit-
ed, with photodynamic therapy (PDT) the mainstay of
treatment. Although PDT is effective at slowing disease
progression, it rarely results in improved vision. Several
therapies have been or are now being developed for neo-
vascular AMD, with the goal of inhibiting VEGF. At pres-
ent, established therapies have met with great success in
reducing the vision loss associated with neovascular AMD,
whereas those still under investigation offer the potential
for further advances. In AMD patients, these therapies
slow the rate of vision loss and in some cases increase vi-
sual acuity. Although VEGF-inhibitor therapies are a mile-
stone in the treatment of these disease states, several con-
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cerns need to be addressed before their impact can be fully
realized [14]. Since their initial approval, anti-VEGF treat-
ment regimens have been adapted by physicians to meet
patients’ needs and healthcare resource availability. It is
identified and described that the growing body of evidence
supporting the effectiveness of anti-VEGF therapy for the
treatment of nAMD in routine clinical practice [15]. Cur-
rently, the main treatments for PNV are PDT, intravitreal
injections of angiogenesis inhibitors, or their combination
[3, 4, 8, 9]. PDT uses photosensitizers (PSs, non-toxic
dyes) that are activated by absorption of visible light to
initially form the excited singlet state, followed by transi-
tion to the long-lived excited triplet state. This triplet state
can undergo photochemical reactions in the presence of
oxygen to form reactive oxygen species (including singlet
oxygen) that can destroy cancer cells, pathogenic microbes
and unwanted tissue. The dual-specificity of PDT relies on
accumulation of the PS in diseased tissue and also on lo-
calized light delivery. Tetrapyrrole structures such as por-
phyrins, chlorins, bacteriochlorins and phthalocyanines
with appropriate functionalization have been widely in-
vestigated in PDT, and several compounds have received
clinical approval [16]. According to multicenter studies
EVEREST and EVEREST II, combination therapy involv-
ing PDT with the photosensitizer verteporfin and intravit-
real injections of the angiogenesis inhibitor brolucizumab
is the most effective for closing neovascular membranes,
improving visual acuity, and reducing central retinal thick-
ness (CRT) in PNV patients [10, 11]. In Uzbekistan, verte-
porfin is not yet approved for clinical use. Domestic
researchers have conducted experimental and clinical
studies proving the efficacy and safety of chlorin-based
photosensitizers in ophthalmology. The only currently
available photosensitizer is the trisodium salt of chlorin €6,
which has demonstrated high efficacy in treating pachy-
choroid neovasculopathy [16]. No studies have been found
in the literature regarding the use of PDT with chlorin e6-
based photosensitizers in combination with angiogenesis
inhibitors for PN'V.

Objective of the study: To compare clinical and
structural outcomes of combination therapy (anti-VEGF
+ PDT) versus anti-VEGF monotherapy in patients with
pachychoroid neovasculopathy during 12-month follow-

up.
Material and Methods

In our prospective study, 64 patients (74 eyes) with
pachychoroid neovasculopathy (PNV) were enrolled, in-
cluding 28 men and 36 women, with a mean age of 56.2
+ 6.0 years. The study was conducted in accordance with
the principles of the Declaration of Helsinki and approved
by the Ethics Committee for Medical Research of the Re-
public of Uzbekistan. Written informed consent was ob-
tained from all patients prior to inclusion in the study. In-
clusion criteria were confirmed diagnosis of pachychoroid
neovasculopathy (PNV); absence of previous intravitreal
anti-VEGF therapy in the study eye; age > 18 years; abil-

ity to comply with study protocol and follow-up sched-
ule. Exclusion criteria were post-thrombotic retinopathy;
diabetic retinopathy; inflammatory or degenerative ocular
diseases; ocular trauma; autoimmune or syndromic ocular
disorders; congenital ocular anomalies; hypersensitivity to
brolucizumab or any component of the drug. Follow-up
duration was 12 months.

All patients underwent standard ophthalmic examina-
tions, including visometry with the measurement of best-
corrected visual acuity (BCVA), tonometry, perimetry,
A-scan and B-scan ultrasonography. This was followed
by a comprehensive set of specialized ophthalmological
procedures.

Morphometric parameters of the retina and choroid
were assessed using the DRI OCT Triton plus swept-
source OCT system with angiography (Topcon, Japan; Ver.
10.13), equipped with Swept-source 3D macula enhanced-
depth imaging. Four SS-OCT protocols were performed
for each subject and repeated three times: 3D raster scan-
ning of the optic disc and macula (6 x 6 mm), radial scan-
ning, and linear scanning. Automated measurements were
performed using segmentation software. Repeatability was
assessed using intraclass correlation coefficients (ICC). A
macular thickness map was obtained, and central retinal
thickness (CRT) was extracted. The presence of intrareti-
nal fluid (IRF), subretinal fluid (SRF), and sub-RPE fluid
was determined by reviewing all B-scans. IRF was defined
as hyporeflective round cavities within the neurosensory
retina in at least one cross-section. SRF was defined as hy-
poreflective space between the neurosensory retina and the
RPE. Sub-RPE fluid was defined as hyporeflective space
between Bruch’s membrane and the RPE.

Examinations were performed prior to treatment and
at designated intervals: 1, 3, 6, and 12 months from the
beginning of therapy.

Patients were divided into two groups: the main group
(40 eyes) and the control group (34 eyes). The main group
included 34 patients (40 eyes), with baseline central reti-
nal thickness (CRT) of 410.26 + 113.48 um and central
choroidal thickness (CCT) of 485.89 = 102.65 pm. The
control group included 30 patients (34 eyes), with CRT
of 405.89 + 102.65 um and CCT of 483.46 + 102.54 pm
(Fig. 1).

Patients in the main group received the following
combined regimen: one intravitreal injection of 6 mg bro-
lucizumab at baseline, followed by one session of pho-
todynamic therapy (PDT) with a chlorin e6-based pho-
tosensitizer 48 hours later. During follow-up, additional
brolucizumab injections were administered on a pro re
nata (PRN) basis if OCT/OCT-A signs of disease activity
(intraretinal/subretinal fluid, increase in CRT, or CNV re-
activation) were detected. Repeat PDT was not included in
the study protocol. Patients in the control group received
three loading intravitreal injections of 6 mg brolucizumab
at 4-week intervals, followed by PRN injections using the
same retreatment criteria.
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Photodynamic therapy was performed using (chlorin
e6-based photosensitizer) at a standard dose of 6 mg/m?
of body surface area, administered intravenously over 10
minutes. PDT was performed 48 hours after intravitreal
brolucizumab injection to reduce neovascular activity and
minimize exudative complications. Laser irradiation was
delivered at 662 nm, energy density 50 J/cm? with a spot
size corresponding to the neovascular membrane plus a
500-pm safety margin.

Repeat PDT was not included in the study protocol.
In cases of recurrence, patients were withdrawn from the
study and treated individually outside the protocol, and re-
lapse frequency was recorded.

Primary outcomes of the treatment were: change in
best-corrected visual acuity (BCVA); change in central ret-
inal thickness (CRT). Secondary outcomes were: change
in central choroidal thickness (CCT); presence or reso-
lution of intraretinal fluid, subretinal fluid, and sub-RPE
fluid on OCT; rate of disease recurrence; number of injec-
tions/PDT procedures during follow-up; safety outcomes,
including ocular and systemic adverse events (Fig. 2).

For statistical data processing, MedCalc 18.4.1 (Med-
Calc Software, Belgium) was used. Data are presented as
mean * standard deviation. One-way repeated-measures
ANOVA was applied to evaluate the significance of chang-
es in visual acuity before treatment and after three injec-
tions. Differences were considered statistically significant
atp <0.05.

Results

In the main group, BCVA increased moderately from
0.28 £ 0.14 at baseline to 0.38 + 0.23 at the 12-month fol-
low-up, whereas in the control group it remained relatively
stable, measuring 0.31 & 0.26 at month 1 and 0.35 + 0.24 at
month 12 (Table 1, Fig 3).

Baseline characteristics (age, BCVA, CRT, and CCT)
did not differ significantly between the groups (Table 1).

Improvement in functional outcomes was accompa-
nied by anatomical improvements: a reduction in cen-
tral retinal thickness (CRT) from 410.26+113.48 pum to
262.46+146.40 pm at the 12-month follow-up, confirmed

by the resorption of subretinal fluid (SRF) and a decrease
in retinal pigment epithelium (RPE) detachments. Similar
increases in choroidal thickness, dilated Haller’s layer ves-
sels, and thinning of the choriocapillaris were observed at
the sites of type 1 choroidal neovascularization. A signifi-
cant reduction in central choroidal thickness (CCT) was
noted—from 485.89+£102.65 um to 413,21+£96,23 um after
1 month, 413,914£92,25 um after 3 months, 414,21+ 106,23
um after 6 months, 415,30+108,64 um by the end of the
monitoring period (Fig 3.). In the control group, improve-
ment in BCVA was less pronounced (0.31+0.26 before
treatment and 0.35+0.24 at 12 months). Changes in mor-
phological parameters occurred early: CRT was reduced
by the first month of observation (from 405.89+102.65
um before therapy to 267,35+ 43,65 um after 1 month,
266,45+ 93,65 um after 3 months, 266,45+ 93,65 um after
6 months, followed by a slight raise up to 268,44+43,5um
by the 12-month mark. Therefore, CCT remained stable
throughout the treatment period, maintaining a value com-
parable to baseline (483.46 + 102.54 um). This suggests
that the positive anatomical and functional response was
achieved during the “loading dose” phase—three intravit-
real injections of brolucizumab at 4-week intervals—fol-
lowed by regression over time. It should be emphasized
that in some cases in both the main and control groups,
relapses were observed by the third month, with reaccu-
mulation of CRT and CCT, subretinal hemorrhages, and
the need for additional treatment.

When comparing the main and control groups, CRT
and CCT values at months 6 and 12 were lower in the main
group than in the control group. Thus, adding PDT with
chlorin €6 to the PNV treatment regimen led to improved
anatomical and functional outcomes by month 6, with sus-
tained effects through month 12. The reduction in CCT,
corresponding with improved BCVA and decreased CRT
in the combination therapy group, indicates the pathoge-
netic validity of PDT in PNV treatment. PDT, acting on
abnormal choroidal vessels involved in the disease pro-
cess, reduces their activity. Meanwhile, anti-angiogenic
therapy promotes SRF resorption. Therefore, combination
therapy provides superior anatomical and functional out-

Table 1. Baseline values of the parameters studied in patients before treatment

Parameter Ma'lin group _Control group p-value
(combined therapy) (brolucizumab monotherapy)

Number of patients, n 34 30 -
Number of eyes, n 40 34 -
Age, years (M = SD) 56.2+4.0 58.4+6.0 0.074
Best-corrected visual acuity (BCVA) 0,28+0,14 0,31+0,26 055
Central retinal thickness (CRT), um (M = SD) 410.26 + 113.48 485.89 + 102.65 0.004
Central choroidal thickness (CCT), um (M + SD) 405.89 + 102.65 483.46 + 102.54 0.002

Notes: BCVA — best-corrected visual acuity; CRT — central retinal thickness; CCT — central choroidal thickness; SD — standard

deviation.
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Fig.3. Comparison of the central retinal thickness (A), central choroidal thickness (B), Best corrected visual acuity (C) before

and after the treatment in the main and control groups (um).

comes compared to brolucizumab monotherapy in PNV
patients at the 6- and 12-month follow-ups.

During the 12-month follow-up period, patients in the
main group received one intravitreal brolucizumab injec-
tion and one PDT session. Patients in the control group
received three loading injections of brolucizumab. At 12
months, CRT and CCT values in the main group remained
lower than those in the control group. Thus, inclusion of
PDT with chlorin e6 resulted in significant anatomical and

functional improvement by month 6 and stability of out-
comes up to 12 months.

No severe ocular or systemic complications related to
therapy were detected.Some patients in both groups devel-
oped recurrence by month 3 with CRT/CCT increase and
occasional subretinal hemorrhage, requiring additional
treatment. These events reflected disease activity rather
than treatment-related complications.

Discussion
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A significant reduction in central retinal thickness and
central choroidal thickness, as well as improvement in
BCVA, was observed in the combination therapy group
over the 6- and 12-month follow-up periods compared to
the brolucizumab monotherapy group. These effects were
associated with the resorption of subretinal fluid as a result
of neovascular membrane occlusion. The inclusion of pho-
todynamic therapy (PDT) with a chlorin e6-based photo-
sensitizer in the treatment regimen for pachychoroid neo-
vasculopathy (PNV) leads to the restoration of anatomical
and functional parameters and reduces the recurrence of
the disease in patients with PNV.

The findings of the present study are consistent with
current concepts of pachychoroid-driven neovascular ac-
tivity and its responsiveness to adjunctive vascular-target-
ed therapies described in recent reviews of the pachycho-
roid spectrum [11, 12]. The observed post-PDT reduction
in choroidal thickness parallels prior reports linking thera-
peutic vascular remodeling with decreased choroidal hy-
perperfusion and suppression of type 1 neovascularization
[9, 11]. These findings complement existing evidence that
optimized anti-VEGF strategies alone may not fully ad-
dress the pachychoroid component of disease, thereby
supporting the rationale for combination approaches [2,
8, 15]. From a mechanistic perspective, the use of chlorin
e6-based photosensitizers is consistent with established
photodynamic principles demonstrating selective vascular
occlusion and sustained inhibition of pathological neo-
vascular complexes [16]. Thus, incorporation of PDT into
combined therapy for PNV not only improves anatomical
and functional outcomes by month 6 but also ensures sus-
tained treatment efficacy for up to 12 months.
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