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Lienb nccnepoBaHUA: U3y4nTb NOCTHATa/IbHbIE NaToreHeTUYeckMe GakTopbl, BAMAIOLLME HA TEUEHWE U UCXOZ, aKTUBHOW dasbl peTMHONATUN HeA0HO-
LWeHHbIX (PH), 1 MX 3aBUCMMOCTb OT NMOAXOLO0B K IEUEHMUIO.

Matepuan u meToabl: NPOBEAEH PETPOCMEKTUBHbIV aHaNN3 MeAMLMHCKON LOKYMeHTaUmmn 88 naumeHTos (176 rnas) ¢ noporosbiMu cTagmamu PH 1
3asHen arpeccvBHoit PH (3APH). Bce nauueHTbl UMeNU CXOZHbIe KPUTEPUM BKIIOYEHMSA, @ UMEHHO CPOK recTaLMm Ha MOMEHT POXAEHNUA MeHblue 32
Hefenb, BeC Npu poxaeHnn meHee 1500 r, TeueHne 60Ne3HU XapaKTePKU30BaNOCh Pa3BUTMEM NOPOroBbIX CTaAmi PH. B 3aBMCMMOCTM OT NPUMEHEH-
HOW NeyebHOM TaKTUKKU cGOPMUPOBaHBI 4 rpynnbl:

. | rpynna — 23 pebéHka (26%), Nosy4aBLLME UHTPABUTPEA/IbHbIE MHBEKLMM PaHNBKU3yMaba;
3 Il rpynna — 23 pebéHKa (26%), B 1e4eHUM KOTOPbIX MPUMEHAIUCL MHTPaBUTPeasbHble MHbeKLuK abnnbepuenTa;
3 Il rpynna — 22 pebéHka (25%), nepeHéciune Na3epKoarynaLmio CeTyaTkm;

3 IV rpynna — 19 geteit (22%), koTopbim NoTpe60oBanocb KOMBUHUPOBaHHOE NeyeHue (aHTU-VEGF + nasep/xupyprus).

Pe3ynbratbl: Haubonee HebnaronpuATHOE TeYeHWe HabaAANOCh B rpynne KOMBUHUPOBAHHOTO IEYEHNS, TAe Yalle BCTPEYANNCh aHEMUSA, BHYTPU-
KenyaouKkosble KpoBomsnuaHuA (BXKK) n HeoHaTasbHble CyA0pOrK, YBEAWYMBANACH A/IUTEIbHOCTb BbICOKOYACTOTHOM BEHTUALMMN NETKMX, Yalle npu-
MEHANNCH NepenrBaHnA TPOMBOLMTaPHOM MacChl M UHBEKLMM 3pUTPON03TUHA (p=0,01), 4TO UMENO BbICOKYHO CTAaTUCTUYECKYHO 3HAUMMOCTb. B rpynne
Na3epHOro NeveHns 0TMEeYasoch NPEeMMYLLECTBEHHOE pacnpeaeieHne naLveHTos ¢ noporosoii |l ctagmeii (38%), Toraa Kak B rpynne adanbepuenTa
3TOT NOKa3aTeNb COCTaBuUA NnLWb 4%. Y neTel, nonyvaslunx aHTM-VEGF-Tepanuto, cpeaHas anautenbHocTb MBJ/T coctaBuna 55 cyTok, 4TO cONOCTaBUMO
C NauueHTamu KOMBUHUPOBAHHOM rPynMbl.

3aKnouYeHue: BbifB/IeHHble NOCTHaTa/lbHble naToreHeTu4eckne dakTopbl (aHemus, BXKK, HeoHaTanbHble CyAopory, ANUTENbHAA KMCIOPOAHAA Noj-
[leprKKa, NoTpebHOCTb B NEPEeNNBAHMAX U BBEAEHWUMW 3PUTPOMOITUHA) UrPALOT K/KOUEBYIO POJ/b B NPOrpeccMpoBaHum PH 1 onpeaensiot ncxog neveHus.
/X cBOEBPEMEHHOE BbIABIEHWE W KOPPEKLMA NMO3BOAIOT NPOTrHO3MPOBATh TAXKECTb 3a60N1EBaHMA U BbIBUPATb ONTUMA/bHYIO TaKTUKY Tepanuu yxe
Ha paHHUX 3Tanax.
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Objective: To evaluate postnatal pathogenetic factors influencing the clinical course and treatment outcomes of the active phase of retinopathy of
prematurity (ROP), and to assess their relationship with specific management strategies.

Methods: A retrospective analysis was conducted on the medical records of 88 patients (176 eyes) diagnosed with threshold-stage ROP or aggressive
posterior ROP (AP-ROP). All patients met the same inclusion criteria: gestational age (GA) at birth of less than 32 weeks, birth weight under 1,500 g, and
disease progression leading to threshold-stage ROP. Depending on the management strategy utilized, patients were divided into four groups:

3 Group 1: 23 children (26%) who received intravitreal injections of ranibizumab.

. Group 2: 23 children (26%) who received intravitreal injections of aflibercept.
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o Group 3: 22 children (25%) who underwent retinal laser photocoagulation.

o Group 4: 19 children (22%) who required combination therapy (anti-VEGF + laser photocoagulation and/or surgery).

Results: The most unfavorable clinical course was observed in the combination therapy group, which showed a statistically significant (p=0.01) prevalence
of anemia, intraventricular hemorrhage (IVH), and neonatal seizures. This group also had a longer duration of high-frequency oscillatory ventilation, along
with more frequent platelet transfusions and erythropoietin (EPO) injections. In the laser photocoagulation group, most patients had threshold stage Il
disease (38%), whereas only 4% of the aflibercept group had this stage. In children receiving anti-VEGF monotherapy, the average duration of mechanical
ventilation was 55 days, which was comparable to that of the combination therapy group.

Conclusion: Postnatal pathogenetic factors including anemia, IVH, neonatal seizures, prolonged respiratory support, and the subsequent need for blood
product transfusions and EPO therapy may actively drive ROP progression and adversely affect treatment outcomes. Early identification and clinical
optimization of these systemic factors may improve the prediction of disease severity and help guide targeted treatment choices.

Keywords: Retinopathy of prematurity, active phase, threshold-stage ROP, risk factors for progression, prognostic factors, aggressive posterior retinopathy
of prematurity.
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BBEOEHUE

PeTnHonatusa HegoHoweHHbIX (PH) cocTaBnseT Becomyto foAt0
cpeay NpUYMH MHBAIMAHOCTY MO 3PEHUIO Y AeTel. YBennyeHue Ko-
JIMYecTBa NaLMEHTOB JAaHHOM KaTeropum CBA3aHO C ycriexamu B Bbixa-
YKMBAHWUM 1NYBOKO HELOHOWEHHbIX AETeN C HU3KOM U IKCTPEMAsIbHO
HWU3KOW Maccol Tena npu poxaeHuun. PH — 3abonesaHme mHorodak-
TOPHOE, BO3HWKatOLLEee B pe3y/ibTaTe HApyLWEHWA Pa3BUTUA CETYATKU
W PETUHaNbHOMN COCYAUCTON CETU, NPU3HAHHYIO ponb B popmupoBa-
HUWM KOTOPbIX UIPaeT KUCNOPOA3aBUCMMOCTb U U3MEHEHWS Pa3/iny-
HbIX GaKTOPOB romeocTasa.

30/10TbIM CTAHZAPTOM NIEYEHUS aKTUBHOM PH ocTaértca nasep-
Has Koarynauma cetyatku. OLHAKo, B MocnefHee fecATUIeTMe OTMe-
YaeTcA yBe/IMYeHUe YacTOTbl TAXENbIX nporpeccupytowmx dopm PH,
aKTMBHbIN NPOLLECC MPU KOTOPbIX IOKaAM3yeTcA He Ha nepudepum ceT-
YaTKK, a B LeHTPA/IbHbIX 30HAX [M1a3HOMO [iHa — 3aJHAsA arpeccuBHan
PH (3APH) 1 PH | 30HbI, 324aCTyt0 PE€3VCTEHTHbIX B OTHOLLEHUWN MeToAa
Nla3epKoarynALLmMm aBacKyIAPHbIX 30H ceTyaTkm [1, 2].

B cBA3M € 3TUM, aKTUBHOE BHeZpeHWe NaToreHeT4eckn 060CcHo-
BAHHOrO leYeHUs — MHTPABUTPEAsIbHOTO BBEAEHWS NPENapaToB — UH-
rMBUTOPOB COCYAMCTOrO SHAOTENMANBHOTO haKkTopa pocTa (aHTU-VEGF
(Vascular endothelial growth factor)) Ha npoTaskeHUM gaHHOrO Nepuo-
[la BDEMEHM ABNAETCA NPUOPUTETHBIM METOAOM JOCTUNKEHMUA perpec-
CUKN N KOHTPONA PH, 4TO OTpaatoT COBpEeMEHHble MHOTOLLEHTPOBbIe
uccneposanus [3]. Hanbonee akTMBHO Mcmosb3yembiMu B 0bLie-
MMPOBOM NPaKTUKe Ha HACTOALMIA MOMEHT ABAAIOTCA NpenapaTbl C
[LEeNCTBYIOLLMMI BeLlecTBamu: 6eBaLM3ymab, paHnbmnsymab u adpau-
6epuent [1-5]. HanmeHbLIMIN NPOLEHT PaHHMX PeaKTMBaLMA U npe-
MMYLLLECTBEHHYIO 3QdEKTUBHOCTb M3 KOTOPbIX NMOKasan adanbepuent
[6, 7]. Bce nepeuncieHHble BbllLe METOAUKM U UX KOMOMHALLMM MOMK-
HO COYeTaTb C XMPYPrUYECKMM BMELLIATEIbCTBOM Ha NO3AHUX CTaAMUAX.

Bcé BbllwecKkaszaHHOe, NO3BOAET NPeANoNOKNUTb, YTO TaKTUKa
BbIXaXKMBaHMA MaLMEHTOB ¢ PH [OMKHa HOCUTL NPOGUAAKTUYECKMIA
XapaKTep, BK/IIOYAA CTPOTMI KOHTPO/b KUCNOPOAHOW Tepanuu, CBo-
€BPEeMEHHON KOpPeKLUMM O6LLECOMATUYECKUX U KOHTPOAA remato-
NOTUYECKMX HAPYLLEHWI ¥ HEOHOLWEHHbIX AeTei. PH TpebyeT mex-
AVCUMMIMHAPHOTO NMOAX0AA, KOTOPbIN BK/OYAET CUCTEMATUYECKUIA
CKPUHWHT, COOTBETCTBYIOLLEE /IEYEHUE U LONTOCPOYHOE HabaoaeHe
B COOTBETCTBUM C GaKTOPaMM pUCKa [8].

LLENb NCCNEQOBAHUA

M3y‘-IVITb NOCTHAaTaNbHbIE NMAaTOr€eHETUYECKne d)aKTOpr, B/INAKO-
e Ha Te4yeHne n ncxon aKTUBHOM d)a3b| PH, n ux 3aBucumoctb oT
noaxo40B K NeYeHUto.

INTRODUCTION

Retinopathy of prematurity (ROP) accounts for a significant
proportion of childhood visual impairment. The growing popu-
lation of patients with this condition is driven by advancements
in neonatal care and the improved survival rates of very preterm
infants with low and extremely low birth weights. ROP is a multi-
factorial disorder resulting from the impaired development of the
retina and its vasculature, with oxygen exposure and homeostatic
disruptions playing well-established pathogenetic roles.

While laser photocoagulation remains the gold standard
treatment for active ROP, the past decade has seen a rising inci-
dence of severe, progressive forms of the disease. In these cas-
es, the active disease process is localized to the posterior fundus
rather than the retinal periphery, manifesting as aggressive pos-
terior ROP (AP-ROP) and Zone | ROP, which are often resistant to
conventional laser photocoagulation of avascular retinal zones [1,
2].

Consequently, targeted pathogenetic therapies — specifi-
cally intravitreal administration of vascular endothelial growth
factor inhibitors (anti-VEGF agents) — have emerged as a crucial
approach to achieving disease regression and control, as validat-
ed by modern multicenter clinical trials [3]. The most widely used
anti-VEGF agents in global clinical practice include bevacizumab,
ranibizumab, and aflibercept [1-5]. Among these, aflibercept has
shown the lowest rates of early reactivation and the highest ther-
apeutic efficacy [6, 7]. When needed, these pharmacotherapies
and laser techniques can be used alone, in combination, or along-
side vitreoretinal surgery in advanced disease.

These insights indicate that care strategies for infants at risk
of ROP must prioritize prevention. Prevention includes stringent
monitoring of oxygen therapy, timely management of concurrent
systemic disorders, and close tracking of hematological param-
eters in preterm neonates. Ultimately, managing ROP requires
a multidisciplinary approach that includes structured screening
protocols, timely interventions, and long-term, risk-factor-based
monitoring [8].

PURPOSE OF THE STUDY

To evaluate the postnatal pathogenetic factors influencing
the clinical course and outcomes of the active phase of ROP, and
to assess their relationship with specific therapeutic manage-
ment strategies.
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MATEPUAN U METOAbI

B uccneposaHue Bcero 6bi10 BKAOUEHO 88 aeteit (176 rnas).
KpuTepnamun BKAKOYEHUA NALMEHTOB B WCCAeLOBaHWeE, MOC/YXKU-
NN MNAAEHLbI, POXKAEHHbIE HA CPOKe MeHblue 32 Heaenu ¢ BeCOM
meHee 1500 r, ¢ noporosbiMu cTaguamun PH — Il ctagua, 3oHa 1-2
«nntoc-6onesHby; Il ctagms, 3oHa 1-2 «naoc-6one3Hb» 1 3APH, no-
TpebOBaBLUMX TeX WM WMHbIX METOLOB NleYeHUA AR AOCTUMKEHMA
KOHTPONA — WHAYLUMPOBAHHOrO perpecca PH. B KayectBe meToAMK
NeYeHNs NPUMEHANNCL: UHTPABUTPEasbHOe BBeLEeHWE NpenapaTos
aHTK-VEGF, nasepKoaryiauma aBackyaapHbIX 30H cetdatku (/IKC), mu-
KPOWHBA3MBHble SHAOBUTPEA/IbHbIE BMELLATENbCTBA — BUTPIKTOMMA,
BMTPEOLLBAPTIKTOMMA U/UN KOMBUHALMM NEPEUNCIEHHBIX METOLOB
Neyenuna PH.

Bce getv nonyunnm neveHve B ohTanbMoIOrMYECKOM OTaeNe-
HUKM PoCCUIMCKOW AETCKOM KAMHUYECKon 6onbHULpl — dunmana Poc-
CUICKOrO HaLLMOHAZIbHOMO UCCNEeL0BaTENbCKOTO MEeAULMHCKOTO YHU-
BepcuTeTa M. H.M. Muporosa B nepunog, ¢ asrycta 2015 r. no dpespanb
2025 r. MocTKoHLenTyabHbIM Bo3pacT (MKB) Ha MOMeHT Havana ne-
YeHwusa coctaenan ot 25 1o 34 Hegens (B cpegHem — 29,5 Hepenb). Mo
nosy cpeay naumeHToB Npeobnaganu AeBoyku — 48 feteil, manbun-
KoB 6b110 40. [lo 0$TaNbMONOrMYECKOTO IeYEHUA BCE JETU BbIXaKM-
Ba/INCb, NONYYaA/IN IeYEHNE aCCOLUMPOBAHHBIX C HEAOHOLWEHHOCTbIO
COCTOAHMIA M 3ab601eBaHUIA ApYTUX NPpodUael B NepUHATA/IbHBIX LEH-
Tpax 1 OTAeNeHUAX NaTON0TMU HOBOPOKAEHHbIX M HEAOHOLLEHHbIX MO
MECTY MPOXKMBaHUA.

Hamu 6bin NpoBeAEH PETPOCNEKTUBHDBIN aHaIM3 MEAULMHCKOW
[OKYMEHTALMMN NaLMEeHTOB, BKNOYEHHbIX B UccnepoBaHuve. C uenbto
OLLEHKU TAXKECTU COCTOAHMA NALLMEHTOB HA MOMEHT POKAEHUA YUUTbI-
Ba/IMCb CeAytoLLye NapameTpbl: CPOK recTaLm; BEC MPU POKAEHWUY;
KMCN0POA3aBUCUMOCTb U KOJIMYECTBO CYTOK, MPOBEAEHHbIX Ha pecnu-
PATOPHOM NOAAEPIKKE — UCKYCCTBEHHOW BEHTUAAUMM NéTKkux (MBN),
BbICOKOYACTOTHOM BEHTUAALMM Nérkmx (BYB/1), CPAP-Tepanuu; Hanu-
uMe cepaeyHO-COCYAUCTON U AbIxaTeNbHON HepoctatoyHocTw (OH);
NnoTpebHOCTb B KOPPEKLMM rEMATONOTMYECKMX HAPYLIEHWI — Nepenu-
BaHWM KOMMOHEHTOB KPOBU U MHBEKLMK 3pUTPONO3THHA (IM).

Kpome TOro, OLEHWMBANCA CMEKTP COMYTCTBYOLLMX MATONOTUN,
a MMEHHO TaKue [MarHo3bl B KapTaxX HeJOHOLIEHHbIX AeTel, Kak:
nepuHaTanbHOE MLIEMUYECKOE WU WULLEMUYECKO-reMopparuyeckoe
nopakeHue LeHTpanbHoM HepsHol cucTembl (MMLUHC); BHyTpuKe-
NlyL04KOBOE KpoBowmsnnaHue (BXK); HeoHaTanbHble Cy4oporu; BHY-
TPUYTPOGHAA U Apyrue MHOEKLMM; HEKPOTUIUPYHIOLLMIA SHTEPOKONNT;
aHeMmA HeOHOLWeHHbIX; 6poHxonérouHan aucnnasma (bJ14) n conyt-
CTBYIOLLME e/ MHEBMOHMSA, IMbU3eMa U/ aTeNeKTas NErKUX; KOHb-
lOraLMOHHasA U Apyrue BUAbI KENTYXU; reMaHTMOMbI KOXM U apyrue
MOPOKM Pa3BUTUA; TPAH3UTOPHbIE FOPMOHA/IbHbIE HAPYLLEHUS.

Kaxpomy pebéHKy nepefs, nevyeHMem NPOBOAWACA PYTUHHbIN
0bTanbMONIOrMYecKUiA 0OCMOTP B 06BEME BMOMMKPOCKONKUU Nepes-
Hero oTpesKa [Masa, OCMOTPA [N1a3HOTO [HA C LUMPOKUM 3PayKoM
BUHOKYNAPHBIM OGTaNbMOCKOMOM, 3xorpadus, obcnenoBaHua nog,
HapKO30M C MCMO/Ib30BaHUEM PETUHA/IbHOW NeAuaTPUYecKkon Kame-
pbi (RetCam Ill).

CratucTMueckan 06paboTka AaHHbIX NPOBOAMAACH C MpUMe-
HeHWem nakeTa nporpamm Statistica 10.0 u Analysis ToolPak ans
Microsoft Excel. Ina KonMYeCcTBEHHOW XapaKTEPUCTUKM rpynn nauu-
€HTOB BbIYMCNASIUCD MEAVAHA U MEXKBAPTU/IbHBIN pasmax — Me [Q1;
Q3], a ANA KayecTBeHHbIX — 80U (%). [1A OLEHKM Pasinumnii Mexay
HECKOMIbKMMMU rpynnamu Ucnonb3oBanca Kputepuin Kpackena-Yonnu-
Ca, a AR KaYeCTBEHHbIX MOKa3aTenen — KpUTEPUIA XWU-KBaapaT ans
NPOu3BO/bHbIX TabauL, 3HaveHne p<0,0125, c y4éTom NonpaBKu boH-
beppoHM, CUMTANOCh CTAaTUCTUYECKM 3HAUMMbIM.
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METHODS

This study included 88 children (176 eyes). The inclusion
criteria were: preterm infants born at less than 32 weeks of ges-
tation with a birth weight under 1,500 g, diagnosed with thresh-
old stages of ROP — specifically Stage Il (Zone | or Il) with "plus"
disease, Stage Il (Zone I or 1l) with "plus" disease, or aggressive
posterior ROP (AP-ROP) — requiring therapeutic intervention to
induce disease regression. Interventions included intravitreal
anti-VEGF injections, retinal laser photocoagulation of avascular
zones, microinvasive endovitreal procedures (pars plana vitrecto-
my or vitreous aspiration), or a combination of these modalities.

All patients received treatment in the Ophthalmology De-
partment of the Russian Children's Clinical Hospital, a branch of
the Pirogov Russian National Research Medical University, be-
tween August 2015 and February 2025. At the initiation of oph-
thalmic treatment, the infants' postmenstrual age (PMA) ranged
from 25 to 34 weeks (mean: 29.5 weeks). The cohort consisted
of 48 girls and 40 boys. Prior to receiving ophthalmic interven-
tions, all infants were managed for complications of prematurity
and concurrent systemic illnesses at regional perinatal centers or
neonatal intensive care units (NICUs).

We conducted a retrospective review of medical records for
all included patients. To evaluate clinical severity at birth, the fol-
lowing parameters were extracted: GA, birth weight, total oxygen
exposure, duration (in days) of respiratory support — including con-
ventional mechanical ventilation, high-frequency oscillatory ven-
tilation (HFOV), and continuous positive airway pressure (CPAP)
therapy — the presence of cardiovascular or respiratory failure (RF),
and the requirement for hematological correction (blood compo-
nent transfusions or erythropoietin (EPO) injections).

Additionally, the presence of neonatal comorbidities record-
ed in the patients' medical histories was evaluated, including:
perinatal hypoxic-ischemic or hemorrhagic central nervous sys-
tem lesions (PCNSL), intraventricular hemorrhage (IVH), neonatal
seizures, intrauterine and systemic infections, necrotizing entero-
colitis, anemia of prematurity, bronchopulmonary dysplasia (BPD)
with or without concurrent pneumonia, emphysema, or atelecta-
sis, neonatal hyperbilirubinemia, cutaneous hemangiomas, other
congenital malformations, and transient endocrine disorders.

Prior to treatment, each infant underwent a comprehensive
ophthalmological examination. This baseline evaluation included
anterior segment biomicroscopy, binocular indirect ophthalmosco-
py under pupillary dilation, B-scan ultrasonography, and fundus im-
aging under anesthesia using a RetCam lll pediatric retinal camera.

Statistical analysis was performed using Statistica 10.0 and
the Analysis ToolPak for Microsoft Excel. Quantitative variables
are expressed as median and interquartile range (Me [Q1; Q3]),
while categorical variables are presented as absolute numbers
and proportions (%). Intergroup differences for quantitative vari-
ables were analyzed using the Kruskal-Wallis test, and categori-
cal distributions were evaluated using the chi-square (x2) test for
contingency tables. To account for multiple comparisons, a Bon-
ferroni correction was applied, and a p-value of <0.0125 was con-
sidered statistically significant.

RESULTS

To evaluate risk factors for further ROP progression and as-
sess clinical outcomes, patients were categorized into four groups
based on their management strategy:
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PE3YNbTATbI

C uenbto oueHKM GaKTOpoB pUCKa AabHEMLWErO NPOrpPeccmpo-
BaHUA PH 1 pe3ynbTaToB NedeHns, naumeHTbl 6bian anddepeHumpo-
BaHbl MO rpynmnam B 3aBUCMMOCTM OT TUMA IeYEHUA.

B nepsyto rpynny (n=23) BOWAN HEAOHOLIEHHbIE, NOMyYMBLLME
MOHOTepanuio nNpenapaTtom paHMbusymab (nyueHTUC) B KonndyecTse
ot 1 go 3 npoueayp, Npy 3TOM B MONOCTb CTEKOBUAHOIO Tena npu
Kaxkaoi npoueaype seoamnock 0,2 Mmr npenaparta, 4to coctasuno 0,02
MA pacTBopa.

Bropyto rpynny (n=23) cocTaBMAM NaLMEHTbI, KOTOPbIM NMPOBO-
Aunacb MOHoTepanusa npenapatom adanbepuenT (3iinea), cornacHo
npoTokony «Off-Lable Use», B kKonnyectse ot 1 fo 2 npoueayp, B BBO-
Avmol fosnposke 0,5 mr, yto coctasuio 0,0125 ma pacTsopa.

TpeTba rpynna (n=22) BKAOYaNa NauMeHTos, noayumsLimx JIKC
C NMOMOLLbIO AMOAHOrO fasepa 810 HM MO CTaHAAPTHOWM METOAMKe C
napameTtpamu mouHoctu ot 80 go 350 Br.

K yetBépToii rpynne (n=19) 6blAM OTHECEHbI HEAOHOLWEHHbIE
[€eTN ¢ noporoebIMu cTagnamu PH, neyeHne KoTopbix noTpeboBano
KOMOUWHALLMM NePeUUCIEHHbIX BbilLe METOAMK, BK/IKOUANA BUTPEOPETU-
Ha/IbHYIO XMPYPTUIO MO NOKa3aHMAM.

CTaTUCTUYECKM 3HAUMMBIX PA3/INYUIA MO CPOKAM recTaLm 1 nosy
B MCCNeZlyeMblX rpynnax He Habaoganock. [B Ha MOMEHT poXKaeHus
BO BCeX rpynnax bbin pacnpesenéH B npegenax ot 23 fo 31 Hegenb,
meamaHa (Me) coctasuna 26 Hegenb. MKB Ha MOMEHT fieyeHus bbin
HEe3HAYMTEe/IbHO BbIWe Y MALMEHTOB M3 rPYNMbl Na3€PHOrO JeYeHna
ot 27,5 no 34 Hepenb (Me=30,5 Heaenb), B OTAMYMM OT OCTa/IbHbIX
rpynn, rae NKB Ha MOMeHT fieyeHns Konebancs ot 25 1o 32 Hegensb,
Me 6bln1a paBHa 28,5 Hegenb. Mpu 3TOM paHHee eYeHMe NaLMeHToB
B MKB 25 Hegenb y 2 NauMeHTOB U3 AaHHOM rpynnbl 6b110 HayaTo B
CBA3N C MOJIHMEHOCHbIM pa3suTMem 3APH c aKkccyaaTMBHO-remoppa-
TMYECKUM KOMMNOHEHTOM. OTMeYeHO, YTO B rpynne HeLOHOLEHHbIX,
KOTOPbIM MPoBoAMaack Tonbko JIKC gna nonHOro perpecca Basonpo-
NdepaTUBHOM aKTUBHOCTM ObII0 AOCTATOYHO OLHOKPATHOTO BMELLa-
Te/IbCTBA, TOFAA KaK B OCTa/IbHbIX rpyrnnax noTpeboBannch NoBTOPHbIE
BMeLIaTenbCTBa B npegenax ot 1 ao 1,5 mecaues nocae nepsuyHoro.
[JaHHble 3aBUCMMOCTM NpeACTaBNEHbI B BUAE KOMOMHUPOBAHHOM Au-
arpammbl Ha puc. 1.

Group 1 (n=23): Preterm infants who received monotherapy
with intravitreal ranibizumab (Lucentis). Patients underwent 1 to
3 procedures, with a dose of 0.2 mg (0.02 mL) injected into the
vitreous cavity per procedure.

Group 2 (n=23): Patients who received monotherapy with
intravitreal aflibercept (Eylea) via an off-label protocol. Treatment
consisted of 1 to 2 procedures at an administered dose of 0.5 mg
(0.0125 mL).

Group 3 (n=22): Patients who underwent retinal laser pho-
tocoagulation using an 810-nm diode laser via a standard tech-
nique, with power parameters ranging from 80 to 350 mW.

Group 4 (n=19): Preterm infants with threshold-stage ROP
whose disease management required a combination of the afore-
mentioned modalities, including vitreoretinal surgery when clini-
cally indicated.

There were no statistically significant differences in GA and
gender in the study groups. Across the entire cohort, GA at birth
ranged from 23 to 31 weeks, with an overall median (Me) of 26
weeks. PMA at the time of initial treatment was slightly higher in
the laser photocoagulation group (Group 3), ranging from 27.5 to
34 weeks (Me=30.5 weeks), than in the anti-VEGF monotherapy
groups, where it ranged from 25 to 32 weeks (Me=28.5 weeks).
Notably, early intervention was initiated at 25 weeks in two pa-
tients from the anti-VEGF cohorts due to the fulminant develop-
ment of aggressive posterior retinopathy of prematurity (AP-ROP)
characterized by a severe exudative-hemorrhagic component. In
the cohort managed solely with laser photocoagulation (Group
3), a single intervention was sufficient to achieve complete re-
gression of vasoproliferative activity. In contrast, patients in the
anti-VEGF monotherapy and combination therapy groups fre-
quently required repeat interventions within 1 to 1.5 months fol-
lowing the primary procedure. Fig. 1 summarizes these relation-
ships in a combined diagram.

As shown in Fig. 1, PMA at the time of intervention did not
differ significantly among treatment groups (p>0.05).

Fig. 2 illustrates the distribution of patients according to
ROP stage, revealing that while no significant heterogeneity was

CpOKM Ne4eHnA U MX 3aBUCMMOCTb OT BO3PaCTHbIX Xapaktepuctuk (FB/MNKB), Me
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Kak BUAHO 13 puC. 1, CTaTUCTUYECKM 3HAUUMBIX PA3NNUUNI MEK-
Ay rpynnamu no MKB 1 He BbisBneHo (p>0,05).

PacnpeneneHve naumeHToB B 3aBUCMMOCTM OT cTaguun PH B Ka-
KAOMN U3 rpynn OTPaXKeHO Ha puC. 2. 3HAUYUTENbHON Pa3HOPOAHOCTM
no NPOLEHTHOMY COOTHOLIeHMO naumeHToB ¢ 3APH B rpynnax He
oTmeyeHo. OpaHaKo, Habnoaanocb npeobnagaHve HefOHOLIEHHbIX
neteit ¢ noporoso Il ctagmeit 1-2 30HbI «ntoc-60n1€3HbY B rpynne
MaLMEHTOB, MONYYMBLLKX TObKO Ia3epHOE fieverne (38%), B 0TMumum
OT rpynnbl NALMEHTOB, 1e4eHWe KOTOPbIM NPOBOAMAOCH MYTEM UHTPaA-
BWUTPEaNIbHOrO BBEAEHMA NpenapaTa abambepuent (sinea), rae npo-
LIEHT AieTel C BbllleyKa3aHHbIMK cTaguamu PH okasanca Ha nopasok
HUKe (4%).

Hanbonee MmanoBecHble Ha MOMEHT PONAEHWUA NALMUEHTbI
BcTpeyanuck B | rpynne (ot 380 r o 1490 r, Me=680 r), uTo, BEPOAT-
HO, CBA3AHO C Hanbonee aKTUBHbIM BHELPEHUEM U UCMOb30BaHUEM
MHMMBUTOPOB COCYAMCTOrO 3HA0TENMabHOTO dakTopa pocTa (MCIDP)
Ha COBPEeMEHHOM 3Tane, B COBOKYMHOCTU C Pa3BUTbIMKU HaBblKamu
BbIXaXKMBaHUA MIAAEHLEB C KPUTUYECKM HWU3KOM MAccoi Tena npwu
POXKAOEHUN.

YacToTa BCTPEYAEMOCTU COYETAHHbIX C HEAOHOLIEHHOCTbO 06-
LMX NAaToONOrMUIA B rpynnax NpeacTaBieHa Ha puc. 3 B BUAE NMHENHOW
Amarpammbl ¢ Tabauuen. Tak, Hambonee yacTbiMM BO BCeX rpynnax
6biam MMAUHC, BA4, OH v aHemus, npy 3TOM OTHOCUTENbHO APYruX
rpynn B MeHblLLel CTeNneHu AaHHble NaToNorMn BCTPEYanMCh y nauy-
€HTOB M3 rpynnbl 1A3epHOro eYeHUA.

CTaTUCTUYECKM He3HauyMMmble pasanuma (p=0,04) oTmevanucb
y NaLMeHTOB W3 rpynmnbl KOMOMHMPOBAHHOMO JIEYEHUA MO YacToTe
BCTpeYaemocT aHemmu, BXKK M HeoHaTanbHbIX CyAopor B CTOpPO-
HY yBEe/NIMYeHUA, B CPAaBHEHUM C OCTaNbHbIMK rpynnamu. B rpynnax c
MPUMEHEHVEM B KauyecTBe JieueHus moHoTepanun uCIOP (nyueHTuc
WAW 3lANea), XOTA CTaTUCTUYECKM HE3HAUMMO, HO Yallle YemM B APYTuX, Y
HEeZLOHOLIEHHbIX ieTell HabNtoAaNNCh BPOXKAEHHbIE MOPOKM CepALa U
cocyaucTble ManbGopMaLMm (reMaHIMOMbl KOXKM PasNnYHOM I0Kau-
3aLMK), @ TaKKe TOPMOHabHble HapyweHua (p>0,05).

C y4ETOM TAXKECTM 0bLLLero cocTosHUs, Haanuuto N4, AH v gpy-
VX [bIXaTeNbHbIX HAPYLUEHWUI BCEM NaLMeHTaM NPoBOAMAACh Pecni-

PacnpegeneHue ctaguii PH B rpynnax nedyeHusa
Distribution of ROP stages in treatment groups
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observed regarding AP-ROP, a higher proportion of threshold
Stage Il (Zone I or Il, "plus" disease) occurred in the isolated la-
ser photocoagulation group (38%) compared to the intravitreal
aflibercept (Eylea) group (4%). Using standardized terms for AP-
ROP and PMA, the findings show distinct stage distributions be-
tween treatment cohorts.

The patients with the lowest birth weights were concentrat-
ed in Group 1 (range: 380-1,490 g; Me=680 g). This distribution
likely reflects the increasing adoption and clinical utility of vascu-
lar endothelial growth factor (anti-VEGF) inhibitors in contempo-
rary neonatal care, along with advanced protocols for managing
infants with extremely low birth weight.

Fig. 3 illustrates the incidence of common neonatal comor-
bidities across the treatment cohorts. Hypoxic-ischemic central
nervous system lesions, BPD, RF, and anemia of prematurity were
the most prevalent conditions across all groups. Notably, these
systemic pathologies were less common in the isolated laser pho-
tocoagulation group (Group 3) than in the anti-VEGF and combi-
nation therapy cohorts.

The combination treatment group (Group 4) had a higher
incidence of anemia, intraventricular hemorrhage (IVH), and neo-
natal seizures than the other cohorts; however, these differences
did not reach statistical significance under the multi-group cor-
rection methodology (p=0.04). In the cohorts receiving anti-VEGF
monotherapy (ranibizumab or aflibercept), there was a higher,
though statistically non-significant (p>0.05), prevalence of con-
genital heart defects, cutaneous vascular malformations (heman-
giomas of various locations), and transient endocrine disorders.

Given the clinical severity of their systemic condition and
the presence of BPD, RF, and other respiratory disorders, all pa-
tients required respiratory support. Management included con-
ventional mechanical ventilation, HFOV, and CPAP, administered
as sequential or monotherapy. Fig. 4 displays the distribution of
respiratory support duration across the cohorts as a boxplot.

In the combination treatment group (Group 4), the clinical
course was characterized by disease reactivation following pri-

Puc. 2 PacnpedeneHue nayueHmos
8 3qsucumocmu om cmaouu PH &
Kaxcool uz epynn neveHus

Fig. 2 Distribution of patients by ROP
stage within each treatment cohort
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YacroTa BCTpe4aeMoCTH COYETaHHbIX 06LWMX NaToNOrMi B rpynnax
Frequency of combined general pathologies across groups
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paTopHasa noagepikka B 06béme — UBJ, BYBJ/I, CPAP — Kak B paMKax
KOMOWHMPOBAHHBIX MOCNEL0BATENbHbIX, TaK U MOHOBO3AEWCTBUIA.
PacnpeneneHne AaHHbIX MO rpynnam B 3aBUCUMOCTM OT TUMa KUCNO-
POZHOM NOAAEPIKKM MOKa3aHa Ha puc. 4 B Buae anarpamm boxplot.

Hapsagy ¢ 3TMMm, y nauueHToB M3 rpynnbl KOMOBWMHUPOBAHHO-
ro /IeYEHUs, Y KOTOPbIX TeuyeHue 3aboneBaHUs XapaKTepM30BasoCh
peakTMBaLMel mpouecca Noc/ie NePBUYHBIX BMELLATENbCTB (n1a3ep-
KOarynaumm CetyaTkm U/Mam WHTpaBUTPeNnbHoro BeeaeHns CIOP),
NPOAO/KAKOLLENCA BasonposMdepaumein N pasBUTMEM OCNOKHEHUM
B BUAE OTC/IOVKM CETYATKM, LWBAPTOOOPa30oBaHMA U remodTanbma, He
BbIAB/JIEHO CTAaTUCTUYECKM 3HAYUMbIX Pa3INuMil NpoLecce BbIXaxKuBa-
Hus BYB/T (p=0,05).

B rpynnax HefOHOLWEHHbIX MaLMeHTOB, neyeHne PH KoTopbiM
OCYLLECTB/IANOCh NYTEM WHTPABUTPEANbHbIX WMHBEKUMIA MCIDP, B
yacTHocTv npenapata apanbepuent (3inea), OTMEUYEH 3HAYMTE bHbIN
pa3bpoc AvanasoHa M MaKCMMasbHbIE TMOKA3aTeNu A/IMTENIbHOCTU
npebbiBaHuA Ha VIB/1, ogHaKo cpefHue 3HaYeHWA faHHbIX CPOKOB CO-

Puc. 3 Yacmoma scmpeyaemocmu coyemaHHelX ¢ HEOOHOWEHHOCMbIO
o0buwiux namosoeud. MMNLHC — nepuHamarnsHoe nopaxceHue LIHC; b/1] —
bpoHxonéaouHaa oucnaasud; JH — dbixamensHaa HedocmamoyHoCcms,
BYW — 8HympuympobHasa uHgekyus; BI1C — 8pox0éHHbIe Nopoku cepoya;
B)KK — 8Hympucenydoykogoe kposousnuaHue, HIK — Hekpomu3upyrouwjul
3aHmMepokronum; CCH — cepdeyHo-cocyducmas He0ocmamoyHoCcme

Fig. 3 Incidence of major neonatal comorbidities associated with
prematurity across the four treatment groups. PCNSL — perinatal central
nervous system lesions; BPD — bronchopulmonary dysplasia; RF —
respiratory failure; Ul — intrauterine infection; CHD — congenital heart
disease; IVH — intraventricular hemorrhage, NEC — necrotizing enterocolitis;
CVF — cardiovascular failure

mary interventions (retinal laser photocoagulation and/or intra-
vitreal anti-VEGF therapy), persistent vasoproliferation, and the
development of advanced complications such as tractional retinal

KucnopogHas nogaepka y nauneHToB ¢ PH no rpynnam

Oxygen support for patients with retinopathy of prematurity by groups
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CTaBUAM 55 CYTOK, HE OTIMYAIOLLMECH OT TaKOBbIX Y NALMEHTOB, KOTO-
pbiM NoTpeboBancA KOMOUHWMPOBAHHDIM NOAXOA K neveHuto PH.

Kak 13BecTHO, remaTonornyeckme HapyLLeHus, K KOTOPbIM OTHO-
CUTCA He TOMbKO aHEMUA HEeOHOLWEHHDBIX, HO U TPOMBOLIMTONEHNS,
reMopparMyeckuii CUHAPOM ABAAETCA OTHOCUTENIbHO pacrnpocTpa-
HEHHO Npobiemoii Y HeJOHOLIEHHbIX AETel, BECOMan A0NA AaHHbIX
HapyLeHuit TpebyeT Koppekumm [9]. B npoBea&HHOM HamMK pPeTpo-
CNEeKTUBHOM aHasn3e TAMECTb remaToNorMYeCcKUX HapyLLeHnin onpe-
Zenanack no notTpebHoOCcTU B NepennBaHUmM KOMMOHEHTOB KPOBU —3M
1 TM, nnasmbl KPOBU U MHBEKLMIA II1 B MepUOz BbIXaXKMBaHUA HeAO0-
HOLUEHHBIX MaLMEHTOB, YTO OTPAXKEHO Ha puc. 5 B BUAE NUHeltvaToi
ZMarpammbl ¢ rpynnmupoBKOW.

Tak, B Kaxpgoit 13 rpynn 6onee yem B 47% cnyy4aeB HefoHO-
WEeHHbIM AeTam notpebosanock nepesmsaHve M ot 47,3 po 72,7%
NaLMEeHTOB; B MeHbLUEM YMC/Ie CYYaeB Naasmbl KPoBU — oT 4,3 o
31,6%. OTMeYeHo, 4TO B rpynne NaLMeHTOB C NPOLOMKAIOLLENCA Ba30-
nponudepaumen n peaktmsaumei PH, notpebosaBLLIMX KOMOMHALMK
Pas/IMYHbIX METOAMK NedeHns PH, BKAtouas BUTPEOPETUHANbHYIO XU-
pypruto, 6onee Yem B 2 pasa Yallle B NPOLLECCe BbIXaXKMBAHWA BbIMNO/-
HAnocb nepenvsanne TM — no 10,4%, B otanymm ot 4,3% nauumeHToB
B ApYrux rpynnax. CToUT OTMETUTb, YTO B 3TOM e rpynne nalueHToB
ANA NPOOUNAKTUKM U NeYEHNA PaHHEN aHeMMUN HelOHOLIEHHbIX CTa-
TUCTUYECKM 3HaUMMO yalle (p=0,01) ocyLiecTBaaAnCb UHbeKLMK I
— 00 15,7% npotus 4,3% B rpynne NaLMeHTOB, KOTOPbIM BbIMONHANOCH
WHTPaBUTPeanbHoe BBeaeHWe apambepuenTa (3in1ea), a B OCTasIbHbIX
rpynnax 3N He NPUMEHANCA HW Y OAHOTO U3 NALMEHTOB.

OBCYXAEHUE

HekoTopble 1ccneaoBaTenM OTMEUAtoT, YTO PUCK Aa/ibHeliLlero
nporpeccupoBaHnsa PH 1, COOTBETCTBEHHO, PUCK Pa3BUTUA OTCNOMKK
CeTYaTKM NPY KPATKOCPOYHOM HaBNIOAEHWUM HUNKE Y MALMEHTOB, KO-
TOPbIM BBOAM/IM UHTPABUTPEaAbHO BeBaLM3yMab, Yem B rnasax, rae
6blna nposeseHa JIKC [10]. OgHako, B nocieayowmx nybankaumsax
npu aHanmse 6osee O6LWMPHBIX KOFOPT NALMEHTOB M Npu bonee oun-
Te/IbHbIX CPOKax HaboAEHMAX P, aBTOPOB UANKOCTPUPYET 0bpaTHOe
— C Y4ETOM PUCKa, KaK paHHeN, Tak U no3aHel peakTueaumm PH nocne
MHTPaBUTPEabHbIX MHbEKLMIA aHTU-VEGF oT 6 [0 64%, NpOCNeKTMB-

detachment, fibrous bands, and vitreous hemorrhage. Despite
this severe ocular progression, the groups showed no statistically
significant differences in total duration of HFOV (p=0.05).

In cohorts receiving intravitreal anti-VEGF monotherapy, par-
ticularly aflibercept (Eylea), conventional mechanical ventilation
duration varied widely, with a high maximum. However, the mean
duration of conventional mechanical ventilation in these anti-VEGF
groups was 55 days, which did not differ significantly from that ob-
served in patients requiring a combination treatment strategy.

It is well established that hematological disorders encompass-
ing not only anemia of prematurity but also thrombocytopenia and
hemorrhagic syndrome represent a common challenge in preterm
infants, with a significant proportion requiring clinical correction
[9]. In our retrospective analysis, we defined hematological disor-
der severity by the need for blood component transfusions — in-
cluding packed red blood cells, platelets, and fresh frozen plasma
—as well as EPO injections during neonatal care. Fig. 5 summarizes
these data by treatment cohort in the grouped bar chart.

Across all cohorts, more than 47% of preterm infants re-
quired packed red blood cells transfusions (range: 47.3% to
72.7%), whereas a smaller proportion required plasma transfu-
sions (range: 4.3% to 31.6%). Notably, patients exhibiting per-
sistent vasoproliferation and ROP reactivation who ultimately
required combination therapy — including vitreoretinal surgery
(Group 4) — received platelet transfusions more than twice as
frequently (10.4%) compared to the other groups (4.3%). Fur-
thermore, within this same high-risk group (Group 4), EPO injec-
tions to prevent and treat early anemia of prematurity were ad-
ministered at a statistically significantly higher frequency (15.7%;
p=0.01) than in the intravitreal aflibercept monotherapy group
(4.3%). In the remaining treatment cohorts, no patients received
EPO therapy.

DISCUSSION

Some researchers note that the risk of further ROP progres-
sion and, consequently, the risk of developing retinal detachment
during short-term follow-up is lower in patients who receive in-

KoppeKuusa remaTtonornyeckmx HapyLeHui
Correction of hematologic abnormalities

Puc. 5 Yacmoma Kopperyuu m3n EPO

W Nepenusanue TM Platelet transfusion

2emamoso2u4ecKux HapyweHul y nayueHmos Nep n
¢ PH 8 pasnu4Hbix 2pynnax ne4eHus

Fig. 5 Frequency of correction of hematological
disorders in patients with ROP across different
treatment groups
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Has OLLEHKa MOKa3blBaeT /yyLUMid KOHTPO/b 3a TeyeHunem PH nocne
nposeaeHu JIKC [4-7].

3ameyeHo, YTo NPU MHOroGaKTOPHOM aHaNM3e NOCTHATA/IbHbIX
baKTOPOB, TaKMX KaK OKCUreHoTepanua U Macca Tena, NPOACIKUTENb-
HOCTb MHBA3WBHOW BEHTUAALMKU NETKUX, HEMHBA3WUBHAA BEHTUAALMA
NErKMX, BBeAeHWe cypdaKTaHTa M NO3L4HMIA cencuc bbin CBA3aHbI C
passuTMEM M nporpeccupoBaHunem PH [11, 12], psg u3 KoTopbix bbin
NOATBEPKAEH B HallemM UCCNeA0BaHUU U 3HAUMTENbHO PaCLUMPEH,
0CO6EHHO C YYETOM CMEKTPA COMATUYECKUX NATONOMIA, BKAOUEHHbIX
B aHanwW3. BbifeneHHble HaMK GaKTOPbl PUCKa NPU KOPPEKLIMK AblXa-
Te/IbHbIX HapYLUEHWUI, KaK M N0 AaHHbIM HECKOIbKUX UCCAea0BaTe b-
ckux rpynn [13-16], B BuAE y4€Ta NPOAOMKUTENLHOCTU MHBA3UBHOM
BEHTUNALMM NETKMX, NepeBo Ha BYBJ1 6biamn Hanpsamyto cBa3aHbl C
YBEMUYEHVEM pUCKa HebaaronpuaTHoro TedeHns PH 1 Tpebosanv fo-
NMONHUTENbHBIX NIeYEOHbIX MAHUMYAALMIA C KOMOUHALMEN METOAMK.
Bonee KopoTKasA e NPOAO/IKUTENBHOCTb MHBA3UBHOM KMCNOPOAHOM
Tepanuu BO BPEMS YX04a 33 HOBOPOXKAEHHbIMM (MeHee 55 CyTOK),
cKopblit nepesog Ha CPAP 1 nHbeKuum npenapatos aHTH-VEGF B Ka-
YecTBe OCHOBHOTO MeTofa sleyeHus PH ¢ meHblueil BepOATHOCTbIO
NpVBOAAT K AajbHellleMy nporpeccupoBaHuio PH, neueHne nmeet
61aronpUATHbIN UCXOA,

Cpean natoreHeTUyeckmx (GaKkTOpPOB PUCKA MPOrpeccrpoBaHUA
1 peakTvBaLmmn PH, CBA3aHHbIX C reMaToNorMyeckumm HapyLLeHUaMY,
NpeBa/MpyOLWMMK BbICTYNMAW: 1) cocToAHUE TPOMOOLIMTONEHUM, MO-
TpebosasLuel nepennsanma TM, 1 2) HbeKLMM I NpU PE3UCTEHTHBIX
dopmax aHeMuM HeJOHOLLEHHBIX, MONHOLEHHO HE KOPPEKTUPYEMbIX C
nomoLbto nepenvsaHuii M. JaHHble NaTOreHeTUYECKMe MexaH13MbI,
KaK MoKasanu NpoaHaNn3MpPoBaHHbIe UCTOYHWKM IMTEPATYpPbl, BEPOAT-
HO, CBA3aHbI C TEM, YTO TPOMOOLUTLI IOKAIbHO CTUMYAUPYIOT UAW MO-
[aBNAIOT aHrnoreHes. Mpu “X HA3KOM cofiepKaHuK B nepudepuyeckomn
KPOBM TOPMO3UTCA HOPMa/bHbIM BacKysioreHe3 nepudepuyeckmnx 30H
ceTyaTKy, TOrAa Kak Npu nepennBaHnM AOHOPCKON TpombouuTapHOM
Macchl M YaCTUYHOM FEMONM3E W3 TPAHYN TPOMOOLIMTOB MPOUCXOAUT
BbIOPOC 6MONOMMYECKM aKTUBHBIX BELLECTB — PErY/IATOPOB aHMMOTeHesa,
B Tom uncne VEGF u HIF (Hypoxia-inducible factors — runokcueit nHay-
umpyemble aKTopbl), U3-3a YETO NPOUCXOAMUT MATONOTMHECKU HEHOP-
MUPOBaHHbI BazonponndepaTmBHbIi npouecc. Paa aBTopos nokasas,
4TO HU3KMI YPOBEHb TPOMOOLMTOB Y HEOHOLIEHHDBIX AETEl BO BpeMA
basbl HeoBackynapu3auum PH 3HauMTeNbHO CBA3AH C pasBUTMEM TA-
ENbIX nporpeccupytolmx dopm 3abonesanus [17, 18].

MHbekumn 3 nokasanu obpaTHyO 3aBUCMMOCTb, BbIparkatoLLy-
10CA B YBE/IMYEHWMM PUCKa NporpeccupoBanua PH, ogHako B nybavka-
LMAX ONMCAHO, YTO NPEBANMPYIOLLYIO PO/b B NMPOrPeccMpoBaHuM 3a-
6onesaHwua urpaet aedvumt 3 Ha HayanbHOM dase PH. Beuay aToro,
aBTOPbl PEKOMEHAYIOT ero akTUBHOE NPUMEHEHWE B 3TOM Nepuoae
[NA NPefoTBpaLLeHnA pa3BUTUA ULLEMWK, @ BOT MPUMEHEHMWE ero Ha
nosgHux dasax ycyrybnset reyeHne PH [19, 20]. B cBA3M ¢ 3TUM, BCTa-
8T BONPOC 0 CBOEBPEMEHHOCTH Ha3HauveHua 3y nauueHToB B Uccne-
ZyembIX Hamu rpynnax.

3AK/NOYEHUE

HabntogatenbHblii aHasu3, OCHOBaHHbIA HA AaHHbIX Hallero
PETPOCNEKTUBHOIO KAMHUYECKOTO UCCNEL0BaHMSA, NOKa3a, uTo onpe-
[leNeHne naToreHeTUYeckmnx GakTopoB, UrpatoLLMX PO/b B TEYEHUMU U
nporpeccMpoBaHuu PH ABASE€TCA NPOTHOCTUYECKMM, NO3BONAOLLMMMU
CYAUTb O BO3MOXKHOM TAXKECTU TedeHua PH. K Tomy e, BblABAEHHbIE
baKTOpbI NO3BONAIOT C TOYKM 3pEHUS naToreHesa 3aboneBaHWa npu-
MeHATb B 60/1€e paHHME CPOKM METOAbI KOPPEKLMM BO3HUKAKOLLMX
HapyLIeHWI 1 BbIBUPaTb aAEeKBaTHYHO NEPBUYHYIO TAKTUKY SIEYEHUS.

travitreal bevacizumab than in eyes undergoing laser photocoag-
ulation [10]. However, subsequent publications analyzing larger
patient cohorts with longer observation periods demonstrate the
opposite. Given that the risk of both early and late ROP reactiva-
tion following intravitreal anti-VEGF injections ranges from 6% to
64%, long-term assessments indicate superior control of the ROP
clinical course after laser photocoagulation [4-7].

Prior multivariate analyses have shown that postnatal fac-
tors, including oxygen therapy, birth weight, duration of invasive
and non-invasive mechanical ventilation, surfactant administra-
tion, and late-onset sepsis, are significantly associated with ROP
development and progression [11, 12]. Our study confirmed and
expanded several of these findings, particularly regarding the
spectrum of systemic comorbidities evaluated. The respiratory
risk factors identified in our cohort, along with data from sever-
al other research groups [13-16], show that prolonged invasive
mechanical ventilation and the need for HFOV are directly asso-
ciated with an increased risk of an unfavorable ROP course, often
requiring multimodal combination treatment. Conversely, shorter
invasive oxygen therapy (less than 55 days), prompt transition to
CPAP, and anti-VEGF injections as the primary intervention are
less likely to lead to ROP progression, resulting in more favorable
therapeutic outcomes.

Among the pathogenetic risk factors for ROP progression and
reactivation linked to hematological disorders, the most prominent
were severe thrombocytopenia requiring platelet transfusions
and EPO therapy for refractory forms of anemia of prematurity
that packed red blood cell transfusions could not fully correct. As
described in the literature, these pathogenetic mechanisms likely
involve platelets' role in locally modulating angiogenesis. When
peripheral platelet counts are critically depleted, physiological vas-
culogenesis in the peripheral retina is inhibited. In contrast, donor
platelet transfusion, accompanied by partial hemolysis, triggers
the release of biologically active angiogenic regulators from plate-
let alpha-granules — including VEGF and hypoxia-inducible factors
— that can drive pathologically abnormal vasoproliferation. Accord-
ingly, several authors have demonstrated that low platelet levels
in preterm infants during the neovascularization phase of ROP are
significantly associated with the development of severe, progres-
sive forms of the disease [17, 18].

Exogenous EPO administration has shown a complex rela-
tionship with the risk of ROP progression. Literature reports de-
scribe early EPO deficiency as a predominant driver of disease
progression during the initial phase of ROP. Consequently, some
authors recommend its active administration during this ear-
ly period to mitigate retinal ischemia. In contrast, its use during
the later, proliferative phases can severely exacerbate the clinical
course of ROP [19, 20]. This dual phase-dependent mechanism
highlights the critical importance of optimal timing regarding EPO
administration within our studied cohorts.

CONCLUSION

This retrospective clinical study demonstrates that identi-
fying the postnatal pathogenetic factors influencing the clinical
course and progression of ROP provides valuable prognostic in-
sights for predicting disease severity. Furthermore, a comprehen-
sive understanding of these pathogenetic mechanisms allows for
earlier clinical stabilization of emerging systemic disorders and
helps clinicians select the most appropriate initial therapeutic
management strategies.
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