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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Diabetic retinopathy (DR) remains a leading global cause of 

blindness, significantly affecting the quality of life of patients 
with diabetes. This clinical observational study was designed to 
comprehensively assess the synergistic effects of anti-vascular 
endothelial growth factor (anti-VEGF) drugs and panretinal 
photocoagulation (PRP) on the progression of DR and visual 
outcomes. A total of 120 patients with severe non-proliferative 
or proliferative DR were prospectively recruited and randomly 
assigned into two groups: the combination therapy group (anti-
VEGF + PRP) and the PRP monotherapy group. The results 
clearly demonstrated that the combination group achieved 
remarkable anatomical and functional improvements, with a more 
substantial reduction in macular edema and neovascularization. 
Long-term follow-up over 24 months further revealed better 
visual acuity retention and a lower incidence of complications 
in the combination group. These findings strongly support the 
integration of anti-VEGF agents into traditional PRP protocols 
for the effective management of advanced DR.

Key words. Diabetic retinopathy, anti-VEGF, panretinal 
photocoagulation, prognosis, macular edema.
Introduction.

Diabetes mellitus has become a worldwide epidemic, with 
an ever-increasing number of patients. Diabetic retinopathy 
(DR), as one of the most common and severe microvascular 
complications of diabetes, affects more than 30% of diabetic 
patients [1]. DR is characterized by a series of pathological 
changes, including microvascular damage, ischemia, and 
pathological angiogenesis [1]. These changes can gradually lead 
to visual impairment and even blindness if left untreated.

Panretinal photocoagulation (PRP) has long been a cornerstone 
in the treatment of proliferative DR (PDR). By applying 
laser burns to the peripheral retina, PRP aims to reduce the 
oxygen demand of the retina, thereby alleviating the ischemic 
state and inhibiting the formation of new blood vessels [2]. 
However, PRP is not without its limitations. In some cases, it 
may exacerbate macular edema, leading to further deterioration 
of central vision. Additionally, the laser treatment may cause 
loss of peripheral vision, which can also impact patients' daily 
activities and quality of life [2].

In recent years, the emergence of anti-VEGF agents has 
brought new hope to the treatment of DR. Drugs such as 
ranibizumab and aflibercept can specifically target VEGF, a key 
factor driving vascular leakage and neovascularization in DR 
[3-11]. By blocking the VEGF signaling pathway, anti-VEGF 
agents can effectively reduce vascular permeability and inhibit 

the growth of new blood vessels, thus improving the symptoms 
of DR [3,12-15]. However, the long-term effects of anti-VEGF 
monotherapy and its optimal combination with other treatment 
modalities remain to be further explored [8-11,16].

This study is thus aimed at investigating whether the 
combination of anti-VEGF agents and PRP can enhance the 
therapeutic efficacy while minimizing adverse outcomes. By 
comparing the two treatment groups, we hope to provide more 
evidence-based treatment options for patients with advanced 
DR [5,17].
Materials and Methods.
Study design:

This was a 24-month prospective observational study 
conducted at a tertiary ophthalmology center from 2023 to 
2025. The study protocol was approved by the institutional 
review board, and all participants provided written informed 
consent prior to enrollment.
Participants:

A total of 120 adults with type 2 diabetes were recruited. The 
inclusion criteria were HbA1c ≤9% and a diagnosis of severe 
non-proliferative diabetic retinopathy (NPDR) or proliferative 
diabetic retinopathy (PDR). Exclusion criteria included 
previous PRP/anti-VEGF treatment, significant media opacity 
that could affect the assessment of retinal conditions, and other 
eye diseases that might interfere with the study results.
Interventions:

Combination group: Patients in this group received 
intravitreal injection of aflibercept at a dose of 2 mg monthly 
for 3 consecutive months. After the third injection, panretinal 
photocoagulation (PRP) was performed using a 532 nm argon 
laser. The PRP treatment consisted of 1,200 - 1,600 burns, 
evenly distributed in the peripheral retina.

PRP group: Patients in this group received only standard PRP 
treatment. The parameters of the PRP were the same as those in 
the combination group.
Outcome Measures:

Best-corrected visual acuity (BCVA, measured by ETDRS 
chart): BCVA was measured at baseline, 3 months, 6 months, 
12 months, 18 months, and 24 months after the start of treatment. 
The ETDRS chart was used to ensure accurate and standardized 
measurement of visual acuity [3,4,6,9,10,13-15].

Central macular thickness (CMT, measured by OCT): 
Optical coherence tomography (OCT) was performed at the 
same time points as BCVA measurement to assess the changes 
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in central macular thickness. CMT is an important indicator of 
macular edema [3,4,9,10,17].

Regression of neovascularization (assessed by fundus 
fluorescein angiography): Fundus fluorescein angiography 
was carried out at baseline and 12 months after treatment to 
evaluate the regression of neovascularization. The degree of 
neovascularization was graded according to standard criteria [2-
5,16,17].

Adverse events (such as vitreous hemorrhage, macular 
atrophy, etc.): All adverse events that occurred during the 
treatment period were carefully recorded. Special attention was 
paid to vitreous hemorrhage and macular atrophy, as these are 
common and serious complications in DR treatment [2,3,5,16]. 
To present the information related to the research methods more 
clearly, the following tables are created (Tables 1 and 2).

Table 1. The information related to the research methods.
Group Details of Interventions

Combination group

Intravitreal injection of aflibercept (2 mg 
monthly for 3 times) first. Then, PRP was 
conducted with 1,200 - 1,600 burns using a 532 
nm argon laser. The PRP treatment was started 
after the third aflibercept injection.

PRP group

Standard PRP treatment only. The PRP 
parameters were the same as those in the 
combination group, with 1,200 - 1,600 burns 
using a 532 nm argon laser.

Table 2. Outcome Measures and Measurement Methods.
Outcome Measures Measurement Methods
Best-corrected 
visual acuity 
(BCVA)

Measured using the ETDRS chart at baseline, 3 
months, 6 months, 12 months, 18 months, and 
24 months after treatment start.

Central macular 
thickness (CMT)

Measured by OCT at the same time points as 
BCVA measurement.

Regression of 
neovascularization

Assessed by fundus fluorescein angiography 
at baseline and 12 months after treatment. 
The degree of neovascularization was graded 
according to standard criteria.

Adverse events

Recorded throughout the treatment period. 
Special attention was paid to vitreous 
hemorrhage, macular atrophy, and other 
common and serious complications.

Statistical Analysis.
Analysis of variance (ANOVA) was used to compare the 

differences in continuous variables between the two groups, 
such as BCVA and CMT. Kaplan-Meier survival curves were 
employed to analyze the incidence of complications over 
time. All statistical analyses were performed using SPSS v26 
software, and a p-value < 0.05 was considered statistically 
significant.
Results.

BCVA: At 12 months, the combination group showed a mean 
improvement of 8.2 letters, while the PRP group only improved 
by 2.1 letters (p<0.001). The improvement in the combination 
group was maintained throughout the 24-month follow-up 
period [4,6].

CMT: The central macular thickness in the combination group 
decreased by 152 μm, compared with a decrease of 48 μm in the 
PRP monotherapy group (p = 0.002). The combination group 
also showed a more stable reduction in CMT over time.

Regression of neovascularization: 87% of patients in 
the combination group achieved complete regression of 
neovascularization, while the proportion in the PRP group was 
62% (p = 0.01). The combination therapy was more effective in 
inhibiting the recurrence of neovascularization.

Complications: The combination group had a lower incidence 
of vitreous hemorrhage (9% vs. 24%) and tractional retinal 
detachment (2% vs. 11%). The Kaplan-Meier survival curves 
also showed that the time to the occurrence of complications 
was significantly longer in the combination group (Table 3).

Table 3. The results of related study are presented.

Group Combination 
group PRP group

BCVA Improvement (Number 
of Letters) 8.2 2.1

CMT Reduction (μm) 152 48
Complete Regression Rate of 
Neovascularization (%) 87 62

Incidence of Vitreous 
Hemorrhage (%) 9 24

Incidence of Tractional Retinal 
Detachment (%) 2 11

Discussion.
The combination therapy in this study effectively combines 

the rapid suppression of VEGF by anti-VEGF agents and the 
long-term ischemic control of PRP. Anti-VEGF agents can 
quickly reduce vascular leakage and inhibit the growth of new 
blood vessels, while PRP can address the underlying ischemic 
problem in the long term, thus effectively dealing with both 
edema and neovascularization [5].

The 8.2-letter improvement in BCVA in the combination 
group is consistent with the results of the Protocol S trial [6]. 
However, this study extends the findings to a real-world cohort 
with stricter glycemic control, which may better reflect the 
actual situation of patients in clinical practice [6]. The significant 
reduction in macular edema in the combination group may delay 
or even avoid the need for vitrectomy, which is a more invasive 
treatment option [3,5,10,17].

Nevertheless, this study has some limitations. The 24-month 
follow-up period may not be sufficient to fully assess the long-
term effects and potential late complications. For example, the 
risk of late macular atrophy, which may be associated with long-
term use of anti-VEGF drugs or repeated PRP treatments, still 
needs to be investigated in future studies with longer follow-up 
[3,5].

In addition, the potential risks associated with long-term use of 
anti-VEGF drugs, such as increased susceptibility to infections 
and systemic side effects, also require further exploration [3]. 
The impact of PRP on peripheral retinal function, such as color 
vision and contrast sensitivity, also deserves more in-depth 
research [2].
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Conclusion.
The anti-VEGF-PRP combination therapy significantly 

improves anatomical and functional outcomes in advanced 
DR, with fewer complications than PRP alone. This approach 
has the potential to redefine the first-line treatment strategy for 
vision-threatening DR.

Future research should focus on further expanding the sample 
size to enhance the statistical power of the study. Long-term 
follow-up studies are needed to comprehensively evaluate 
the long-term safety and efficacy of the combination therapy. 
Exploring the optimal treatment regimen for the combination 
of different anti-VEGF drugs and PRP, as well as investigating 
the efficacy differences of combination therapy in different 
subtypes of DR patients, will provide more evidence for the 
precise treatment of DR.
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