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Lienb uccnepoBaHus: OLEHUTb BEPOATHOCTb BOSHUKHOBEHWA PETUHOMATUM HefOHOLWEHHbIX (PH) ¢ Mcnonb3oBaHWEM LKanbl pUcKa eé pa3BUTMA Ha
OCHOBaHUW Hanbonee 3HaYMMbIx GaKTOPOB.

Martepuan U meToabl: Npy NOMOLLM MaTeMaTuyeckoin mogenw Ridge Model nposeséH aHanus GpakTopos pucka pa3sutua PH, BbibpaHo no 10 Hanbo-
nee MHGOPMATUBHbIX KPUTEPUEB CO CTOPOHbI aHaMHe3a maTepu U pebéHKa. Ha oCHOBaHWUM CyMMbl KpUTepueB pa3paboTaHa WKana CTeneHn pucka,
KOTOpas COAEPIKUT 3 XapaKTepUCTUKM pa3BuTUa 3abonesaHma (H13Kuit ot 0 go 0,57; cpeatuii ot 0,58 fo 0,80 v BbicokMit — 6onee 0,81).

Pe3synbrathl: 6bl1a NOKa3aHa 3GPEKTUBHOCTb NPAKTUYECKOTO MPUMEHEHUA LLIKasbl pUCKa pa3sBuTua PH (c TouHOCTbIO 95%) Ha aHanu3e KAMHUYECKUX
HabntogeHuid. B cTaTbe NpuBegeHbl 3 Npumepa: pebEHOK A. C HU3KMM pUCKOM pa3BuTua PH (cymma 6annos =0,205115); pebéHok b. co cpegHum
puckom passutua PH (cymma 6annos =0,6594412); pe6EHOK B. c BbICOKMM pUCKOM pa3BuUTUaA natonorumn (cymma 6annos =0,9199124). Mo gaHHbIM me-
JOVUMHCKOW JOKYMEHTaLMK, y NaumeHTa A. 6b10 BbIABNEHO OTCYTCTBME NATONOTMK CO CTOPOHbI CETYATKM NPU POXKAEHUM 1 B Bo3pacTe 1 roa. MauueHTy
B. npu poxkaeHUM bbln BbICTaBAEH AMarHo3 npepetnHonatun. OCMoTp B 2 MecsALLa BbIfABUA Y pebéHKa 3aBepLueHue BacKkynoreHesa. MauveHty B. 6bin
BbICTaB/eH AnarHo3: OU PH |, akTuBHas, 30Ha 2. CoCTOsHME NporpeccupoBano, YTo notpebosano NpoBeAEHNUS 1a3epoKoaryIaLmm.

3aKntoueHue: NoslydeHHas WKana pucka No3BosseT HEOHATOI0ramM U 0dTaIbMOIOramM PACCUMUTbIBATL PUCK Pa3BuUTUA PH B nepBsble Hepenn poxKaeHNUs
pebEHKa 1 CBOEBPEMEHHO NMPOBOAUTL NPOPUNAKTUYECKUE MEPONPUATUSA.
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Objective: To assess the probability of developing retinopathy of prematurity (ROP) using a risk scale based on the most significant risk factors.

Methods: Risk factors for the development of ROP were analyzed using a mathematical Ridge regression model. Ten of the most informative criteria were
selected from the maternal medical history and another ten from the infant’s medical history. Based on the cumulative score for these criteria, a three-
category risk scale was developed: low (0-0.57), moderate (0.58-0.80), and high (>0.81) risk.

Results: The analysis of clinical cases demonstrated the ROP risk scale's effectiveness in clinical practice, with 95% accuracy. Three examples are presented
in the article: infant A, with a low risk of developing ROP (total score =0.205115); infant B, with a moderate risk of developing ROP (total score =0.6594412);
and infant C, with a high risk of developing ROP (total score =0.9199124). According to the medical records, infant A had no retinal pathology at birth or
at age 1 year. Infant B was diagnosed with preretinopathy at birth. Examination at 2 months of age showed completion of retinal vascular development.
Infant C was diagnosed with active stage | ROP in both eyes (OU), zone Il. The condition progressed, necessitating laser photocoagulation.

Conclusion: The developed risk scale enables neonatologists and ophthalmologists to estimate the risk of ROP development during the first weeks of an
infant’s life and to implement timely preventive measures.
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BBEOEHUE

B 2011 roay MuHUCTEPCTBO 34paBOOXPAHEHMUA U COLMANBHOIMO
pa3suTna PO nHMLMmMpoBsano paspaboTky EAMHOI rocyaapcTBEHHOM
MHGOPMaLMOHHOI cucTembl B chepe 3apaBooxpaHeHus (EMTUC3) [1].
Mpesxkzae Bcero, 310 6bIN10 HANPaB/IEHO HA MOBbILEHWE KAYeCTBa OKa-
3aHWA MeAMLMHCKON NOMOLLM, ONTUMM3ALMMN U OOBEKTUBMU3ALMMN eé
oueHku. Cnycta cemb net nocne 3anycka EMNC3, 8 2019 rogy crapro-
Ba/l HOBbIM 3Tan UMbPOBM3aLMM 34PABOOXPAHEHMS — NPOEKT «Lind-
POBOWA KOHTYP», paccumnTaHHbIi A0 2024 ropa. OH 6bln HaNpaB/ieH Ha
CO3ZaHMe eMHON LUMPPOBOV MHPACTPYKTYPbI B 34PABOOXPAHEHUN
Ha 6a3e cywectsytoweit EMNC3 [2]. Bonblwoe 3HaueHWe yaensetcs
npv 3TOM MexaHWU3My MHOFOKOMMOHEHTHOCTU MeAMLIMHCKUX UHbOP-
MaLMOHHbIX CUCTEM B PamKax 0bLLEero no/b3oBaTeNbCKOro MHTepdeii-
ca M eAnHOro MHGOPMALIMOHHOTO MPOCTPAHCTBA MHTErpPUPOBAHHOM
MHGOPMALMOHHO cncTembl [3].

McTopua MPUMEHEHMA WCKYCCTBEHHOrO WHTennekta (MW) 8
30,paBOOXPAHEHUM HACUMTLIBAET AECATKM IET U UMEET CBOU 0COBEH-
HOCTU: 9bdEKTUBEH B OTHOLLEHUM OrPaHUYEHHOrO Kpyra NaTonorui;
aHanu3upyeT bonblune AaHHble B MeAULMHE, JakKe NPy BbIABAEHUN
HeouyeBMAHbIX NPU3HAKOB 60NE3HN; He 3aMeHseT coboi BpayebHyto
[NarHOCTUKY; CYXKUT MOLLHBIM MHCTPYMEHTOM B CHCTEMAX NOAAEePK-
KW NPUHATUA PeLleHuit, NOMOoras Bpayam, HO OKOHYaTe/bHOe pelle-
HWe Bcerga ocTaérea 3a cneunanuctom [4-7]. Tem He MeHee, aKTUBHO
NPYMEHAEMbIX B POCCUIACKON MPAKTUKE CUCTEM MOAAEPHKKU NPUHSA-
TWA peLleHns Bpaya Ha 6ase TexHonoruit U kpaitHe mano [8].

Ha AaHHbI MOMEHT He BbI3bIBaE€T COMHEHUA HEOBXOAMMOCTb
BHEAPEHWA Ka/bKyNATOPOB ANA MPOrHO3MPOBAaHUA BO3HMKHOBEHMA
HebnaronpuATHOro TeyeHUa 3ab01eBaHMA NPU CepAEYHO-COCYANUCTbIX
3abonesanuax [9, 10], natonorMmn nNo3sBoHo4HMKa [11]. Ana oHKono-
TMYeCcKoM cnyxbbl Poccuiickolt degepaummn co3aaHbl KasbKynsaTopbl
[19 OLLeHKM NoTpebHOCTH B IeKapcTBax, ONTUMM3aLMK UX pacnpeje-
NeHua 1 nogbopa cxem neveHus ¢ y4ETOM JOCTYMHbIX GUHAHCOBBIX
pecypcoB 1 0CO6EHHOCTEN OKa3aHWUA MEAMLIMHCKOW NomMoLLm. Takxke
npeaycMoTpeHa BO3MOXKHOCTb pacyéTta obLero 06béma ¢prHaHCHpo-
BaHWA, HE0H6XOAMMOTO [/1A1 3aKYMKM /IEKAPCTBEHHbIX NpenapaTos [12].
Kpome TOro, co3gaHbl KanbKynAaToOpbl, KOTOPble NOMOratoT Bpayy CTa-
BWTb AMarHO3 Ha OCHOBE CHUMKOB KOMMbtOTEPHOM ToMorpadum (KT) n
MarHUTHO-pe3oHaHcHol Tomorpadum (MPT).

Mporpamma-Kanbkynatop DrHelper 1.0.4 npepHasHaueHa ans
Bpayeil aHECTe3MO/I0roB-peaHMMaTonoros. [porpamma-Kanbkyns-
Top MyMummy 1.6.5 co3gaHa s 6epeMeHHbIX KeHLMH, KoTopas
N03BO/IAET COMPOBOXAATD KEHLUMHY OT MOMEHTA NIaHMPOBAHUA [0
poxaeHua pebéHka. Mporpamma-kanbkynsatop «Pacyét Br» bana-
nuHa C.B. cosgaHa ana onpeseneHns TonepaHTHOrO BHYTPUIIA3HOTO
[aBNeHnA N NPOTrHO3MPOBAHMA CKOPOCTM NPOrPeCcCcUpPOBaHNA FNayKo-
mbl [13].

B nocneaHee Bpemsa HECKO/IbKO rpynn uccnesosaTenei Havanm
M3y4aTb BO3MOXHOCTb MPUMeEHEHMA anroputmos MM 1 mawwmHHoro
06y4eHNs B AMArHOCTUKE PETUHOMATUI, YTOObI NPEosoNEeTb CyObEK-
TUBHOCTb B pe3ynbTaTax AMarHoCTUKM odranbmonoros. Kpome Toro,
OblN LOCTUTHYT 3HAYUTE/bHBIV MPOrPECC B BbIABIEHUWN PETUHOMATUM
HefoHowWeHHHbIX (PH) Ha ocHose MW/malwmHHOro obyyeHus, a Tak-
K€ AMarHOCTVKM NPU3HAKOB e€ MporpeccupoBaHuA U perpecca nocne
BMeLLaTenbcTsa. MoMuMmo BHeApeHus anroputmos UW/malwmHHoro
06yyeHna ona obHapyeHus PH M KONWYeCTBEHHOW OLEHKM AMa-
rHO3a, TefleMeAMLMHCKME NOAXOAbl — B COYeTaHUU co cbopom u3o-
BpakeHUI MasHoro AHa Ha 6ase cMapTPOHOB — KaKyTCA PasyMHbIM
NOAXOA0M K YNYYLIEHWUIO AMarHocTvkM PH 1 npegoctaBneHuo mare-
p1anoB 1306paXKeHWit AnA NOCAEAYIOWMX CPAaBHEHWI U NONYYEHUs
BTOPOr0 MHeHUA. K cOXaneHuto, coBpemeHHble TeXHOMornyeckue

INTRODUCTION

In 2011, the Ministry of Health and Social Development of
the Russian Federation initiated the development of the Uni-
fied State Health Information System (USHIS) [1]. This initiative
primarily aimed to improve the quality of medical care and opti-
mize and objectify its assessment. Seven years after the launch of
USHIS, a new stage in healthcare digitalization began in 2019 with
the introduction of the “Digital Contour” project, scheduled to
run through 2024. The project was intended to establish a unified
digital healthcare infrastructure based on the existing USHIS [2].
Particular attention was paid to the multicomponent structure of
medical information systems operating within a common user in-
terface and a unified information environment of an integrated
information system [3].

The history of artificial intelligence (Al) applications in
healthcare spans several decades and is characterized by sever-
al specific features. Al is effective for a limited range of diseases,
can analyze large volumes of medical data and identify subtle or
non-obvious disease-related features, does not replace clinical di-
agnosis, and serves as a powerful tool in clinical decision-support
systems. Such systems assist physicians, while the final clinical
decision always remains the responsibility of the healthcare pro-
fessional [4-7]. Nevertheless, Al-based clinical decision-support
systems that are actively used in Russian medical practice remain
extremely limited in number [8].

Currently, the need to implement calculators to predict the
risk of an unfavorable disease course in cardiovascular diseases
[9, 10] and spinal disorders [11] is beyond doubt. In the Russian
oncology service, calculators have been developed to assess
medication needs, optimize drug distribution, and select treat-
ment regimens while accounting for available financial resources
and the specific features of healthcare delivery. These tools also
allow calculation of the total funding required for pharmaceutical
procurement [12]. In addition, calculators have been developed
to help physicians make diagnoses based on computed tomogra-
phy (CT) and magnetic resonance imaging (MRI) findings.

The DrHelper 1.0.4 calculator software is intended for an-
esthesiologists and intensive care specialists. The MyMummy
1.6.5 calculator software was developed for pregnant women and
is designed to support them from pregnancy planning through
childbirth. The “Intraocular Pressure Calculation” software devel-
oped by S.V. Balalin is intended to determine tolerant intraocular
pressure and predict the rate of glaucoma progression [13].

Recently, several research groups have begun investigating
the potential use of Al and machine learning algorithms to diag-
nose retinopathies and reduce subjectivity in ophthalmologic as-
sessment. Considerable progress has also been made in Al- and
machine learning-based detection of retinopathy of prematurity
(ROP), as well as in identifying signs of disease progression and
regression following treatment. In addition to using Al/machine
learning algorithms for ROP detection and quantitative diagnos-
tic assessment, telemedicine approaches combined with smart-
phone-based fundus imaging are a promising strategy for improv-
ing ROP diagnosis by enabling longitudinal image comparison
and facilitating second-opinion assessment. However, current
technological advances cannot resolve the structural limitations
of healthcare systems in low- and middle-income regions and are
therefore unlikely to provide substantial benefit to these popula-
tions in the near future [5-7].
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[LOCTUXKEHMA He MOTYT PEeLUUTb CTPYKTYPHbIe NPobaembl cUCTEM 34pa-
BOOXPAHEHWA B PEIVOHAX C HU3KUM U CPEAHUM YPOBHEM A0X0AA U,
CNefoBaTeNbHO, BPAL M NPUHECYT NO/b3Y 3TUM rpynnam HaceneHns
B 6/mrKaliwee Bpems [5-7].

PH — natonorus rnas, xapakTepumsyoLLasncs HoBOOOPa30BaHHbI-
MM COCYAAMM CETYATKM, CBA3AHHAA C HAPYLUEHNEM HOPMAJIbHOTO, He
3aBEPLUEHHONO K MOMEHTY MPEXAEBPEMEHHOTO POXKAEHUA BACKY/0-
reHesa cetyaTtku. Tak, B NefMaTpMUecKoi NpakTMKe OTMEeYaeTcs yBe-
NIMYEHNE NPEXAEBPEMEHHbIX POA0B B Poccum, UTo BEAET K BOSHUKHO-
BEHMIO Ba3onponndepaTvBHbIX 3a601eBaHNA 1133 Y HOBOPOKAEHHbIX
[14, 15].

B Poccuiickoin desepaumm cylectByeT nporpamMma Habaoge-
HMA U AMCNaHCcepu3auuyM HeAOHOLWEHHbIX AeTel ¢ Basonponnde-
paTUBHbIMKM 3aboneBaHWAMM rasa npu Bece MeHee 2000 r 1 cpoke
rectaumu o 35 Hegenb [14]. YUY€t u aHanu3 dakTopos pucka PH ocy-
LLeCTBAAETCA Bpavamm-0dTasbMOSIOraMM C MNOMOLLBIO MMEOLLMXCA
3HaHUI 1 onbiTa [17, 18]. HeocBegomnéHHocTb poamTeneit o PH u
(baKTOpax puCKa, BbICOKAA Harpyska Bpayeii (0dTanbMonoros, Heo-
HaTONOroB, NEeANATPOB) HEPELKO CTAHOBATCA MPUYMHAMM HECBOEBPE-
MEHHOTO BbIiBNEHNA U neyennsa PH [14, 15]. Heobxoaymo BBeaeHME
HOBbIX IT-TEXHONOTMI 419 MCNONb30BAHUA MaTEMATUYECKMX MoZenen
N KNMHUYECKMX AaHHBIX C LLeNblo ONpeseneHns cTenerHn pucka PH.

LLENb UCCNEAOBAHMA

OueHKa BEepOATHOCTM BO3HMKHOBEHMA PH ¢ ucnonb3osaHvem
LKa/bl PUCKa e€ pa3BWUTMA Ha OCHOBAHUM Hanbosee 3HAUMMBbIX daK-
TOpOB.

MATEPUAN U METOAbI

B xope npoBengHHOM HayyHO-UCCNef0BaTeNbCKOW paboTbl Npu
nogaepkke ®oHAa cOAeNCTBUA MHHOBALMAM B PaMKax peanunsauuu
npoekTa No nporpamme «YMHUK» HaMm Bblna paspaboTtaHa TeXHONO-
VA 4N1A BbIYUCNEHUA U OLLEHKM CTEeNeHM pUCKa BO3HUKHOBeHMA PH. Mpu
5TOM Y4MTbIBaUCh HAKTOPbI PUCKA — recTaLMOHHDBIN BO3pacT, Macca
Tena, AaHHble COMATUYECKOro CTaTyca pebEHKa, akyLIEePCKUIA aHaMHe3
maTepu. Ha npumepe matematnyeckoit mogenu (Ridge Model) 6bin10
MOKa3aHo B/IMAHME KaXKA0ro ¢paKkTopa Ha BO3HMKHOBEHMeE PH.

B pesynbrate aHanu3a ¢akTopos pucka pa3sutusa PH, paspa-
60TaHa MHHOBALMOHHAA LWKana cTpaTMduKaLmm pucka. B npouecce
dopMunpoBaHUA WKanbl ObIAN TIWATENBHO M3yYeHbl ambynaTopHble
KapTbl 82 NauMeHTOB AETCKOro Bo3pacta ¢ PH v aaHHble 425 aetei,
NoABep:KeHHbIX MOBbILUEHHOMY PUCKY Pa3BWUTUA JaHHOro 3abonesa-
HuA. C uenbto onpegeneHnsa sGPeKTUBHOCTM NPEANOKEHHOMO MeToa
peTpocneKkT1BHO 6b110 B3ATO 30 aMbYNaTOPHbIX KAPT HELOHOLIEHHbIX
feteii (13 HUX no 10 ¢ HU3KUM, CPELHMM 1 BbICOKMM PUCKaMM PasBu-
TV 3a601eBaHUA N0 LWKase CTeNeHN pycKa pa3suTusa PH), Habatogas-
LIMXCA B KabuHeTe KaTamMHe3a O61aCTHOW KAMHMYECKoM BonbHULbI No
2, 1 20 ambynaTopHbIX KapT AOHOLEHHbIX AeTel, HabnoAaBLIMXCA B
NONMK/IMHMKE 3TOTO e YYPEeXAeHUA.

LLkana 6asupyeTca Ha ABYX OCHOBHbIX KPUTEPUAX: cOMaTUYe-
CKOM CTaTyce HOBOPOXAEHHOTO (OLEHKa npeacTasneHa B Tabn. 1) u
aKyLIepCKOM aHaMHe3e maTepu (oLeHKa npeacTaBneHa B Tabn. 2).
[aHHaa meToayKa bblia Hamu onucaHa paHee [19]. Mpeanaraemas
LWKana MoxeT ObiTb MPUMEHEHA B KIMHWUYECKOW NPaKTUKE HeoHaTo-
noramv M odTanbmMoNoraMmn ANA OLEHKN BEPOATHOCTU pa3BuTua PH,
a Takxke, IT-TexHoNOramm g1 CO34aHMA KanbKynaTopa pucka PH. dak-
TOPbI PUCKA 0COBEHHOCTEN COMATUYECKOTO CTAaTyCa HOBOPOXKAEHHOTO
W maTepu npu pa3suTMM PH B 3aBUCMMOCTM OT YPOBHA 3HAUMMOCTU
(Y3) pacnpegenunncs cnegytowmm obpasom (1abn. 1, 2).
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ROP is an ocular disorder characterized by abnormal reti-
nal neovascularization associated with incomplete retinal vascu-
logenesis at the time of preterm birth. In pediatric practice, an
increase in the rate of preterm birth has been reported in Russia,
contributing to the development of vasoproliferative eye disor-
ders in newborns [14, 15].

In the Russian Federation, a surveillance and follow-up pro-
gram is available for preterm infants with vasoproliferative eye
disorders who have a birth weight of less than 2,000 g and a ges-
tational age of up to 35 weeks [14]. Ophthalmologists assess and
analyze ROP risk factors based on their professional knowledge
and clinical experience [17, 18]. Limited parental awareness of
ROP and its risk factors, together with the high workload of oph-
thalmologists, neonatologists, and pediatricians, may contribute
to delayed diagnosis and treatment of ROP [14, 15]. Therefore,
implementing new information technologies that use mathemat-
ical models and clinical data to determine individual ROP risk is
warranted.

PURPOSE OF THE STUDY

To assess the probability of developing ROP using a risk
scale based on the most significant risk factors.

METHODS

As part of a research project supported by the Foundation
for Assistance to Small Innovative Enterprises under the “UMNIK”
program, we developed a technology for calculating and assess-
ing the risk of developing ROP. The following risk factors were
taken into account: gestational age, birth weight, the infant’s so-
matic status, and the maternal obstetric history. Using a mathe-
matical Ridge regression model, the contribution of each factor
to the development of ROP was evaluated.

Based on the analysis of ROP risk factors, an innovative
risk-stratification scale was developed. During development of
the scale, the medical records of 82 pediatric patients with ROP
and data from 425 children at increased risk of developing the
disease were thoroughly analyzed. To assess the effectiveness of
the proposed method, 30 outpatient medical records of preterm
infants were retrospectively reviewed, including 10 infants in
each of the low-, moderate-, and high-risk categories according
to the ROP risk scale. These infants had been followed in the fol-
low-up clinic of Regional Clinical Hospital No. 2. In addition, 20
outpatient medical records of term infants followed at the outpa-
tient clinic of the same institution were reviewed.

The scale is based on two main groups of criteria: the so-
matic status of the newborn (Table 1) and the maternal obstetric
history (Table 2). This method has been described previously [19].
The proposed scale may be used in clinical practice by neonatol-
ogists and ophthalmologists to assess the probability of ROP de-
velopment, as well as by IT specialists for the development of an
ROP risk calculator. Risk factors related to the somatic status of
the newborn and maternal characteristics were ranked according
to their level of significance, as shown in Tables 1 and 2.

Based on the analysis of the identified risk factors, including
10 parameters related to the maternal obstetric history and 10
parameters related to the infant’s somatic status, a scale for as-
sessing the risk of developing ROP was developed. This scale may
serve as the basis for an ROP risk calculator. The ROP risk scale
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Tabnuya 1 Haubosee 3Hayumbie nokasamenu HOBOPOHOEHHO20

Table 1 The most significant indicators of a newborn

Ne MNMokasaTenun HOBOPOXKAEHHOTO y3
n/n X p A The level
Newborn indicators s
No. of significance
lecTauMoHHbIN BO3pacT go 27,7 Heaenb
L Gestational age up to 27.7 weeks 0.299903
Bec npu poxkaeHnn go 980 rpamm
2. Birth weight up to 980 grams 0.250159
3. Bblxammsa?Hme B nepMHgTaanOM ueHTpe 0.121540
Nursing at the perinatal center
4 PecnmpaTopHaﬂ NnoAAepKKa 0.075420
Respiratory support
MaTonorna Kposu
> Pathology of blood 0.050627
6. HeBponoqueFKMe N3MeHeHuA 0.050276
Neurological changes
7 BpoHxonéroyHas p,mcnnasw'ﬂ 0.047094
Bronchopulmonary dysplasia
MepennBaHve KPOBM B aHaMHe3e
8. A history of blood transfusion 0.043549
[pyrve abixatesbHble paccTponcTBa pebéHka
. . . . .0314
9 Other respiratory disorders of the child 0.031430
10. CeppeyHo-cocyaucTble 3aboneBaHUA 0.030003

Cardiovascular diseases

Tabauya 2 Hauborsee 3Ha4UMbIE NOKA3amesnu Mamepu

Table 2 The most significant indicators of the mother

Ne y3
5 MNokasarenu marepu The level
Mother's indicators L
No. of significance
1 Hanuune comaThueckoi naronoriu 0.423536
The presence of somatic pathology
5. B aHamHese BbIKMABIWM U MeAULIMHCKMe a§opr| 0121351
History of miscarriages and medical abortions
Matonorna Kkposu
3. Pathology of blood 0.091533
MaTonorua/anMcoyHKUMA NaaLeHTb
4. Pathology/dysfunction of the placenta 0.062191
Yrposa BblkMAplwa
> The threat of miscarriage 0.060437
Konbnut/BarmHut
6. Colpitis/vaginitis 0.052623
7 OI‘IepaTlleHbIe.pOAbl 0.052145
Operative delivery
3 MHd)eKu,MOHHbu? 3360.11(BBaHVIﬂ B(? Bpemsa bepemeHHOCTH 0.045926
Infectious diseases during pregnancy
MaTonorna maTku
% Pathology of the uterus 0.045926
10. COVID Bo Bpemsa bepeMeHHOCTH 0.044331

COVID during pregnancy

Ha ocHoBe aHanK3a BblisABAEHHbIX GaKTOPOB pucka (no 10 noka-
3aTesielt U3 aKyLLEPCKOTO aHaMHe3a MaTepu 1 COMATUYECKOro cTaTyca
pebéHka) paspaboTaHa WKana CTeNeHN p1cKa pa3sutus PH, koTopyto
MOHO OyZeT MCMOMb30BaTb OCHOBOM [/1A CO3AaHWA Ka/lbKynAaTopa
pucka. LLIKana cTeneHu pucKa COAEPMKMUT 3 XapaKTEPUCTUKM pUCKa
pa3BuTMA 3a60n1eBaHNA (HU3KUIA, CPpeaHUI, BbICOKMIA) PH y pebéHKa n
nosy4yaetca nyTém cymmuposanus Y3 (tabn. 3).

[laHHaA WKana cTeneHn pucka passutua PH no3sosut Bpayam
Ntoboi cneumanbHoCTH (NeamaTpam, HEOHAToN0raM, CEMeVHbIM Bpa-
yam, odpTaNbMOIOraM) onpeaenvTb CTENEHb PUCKa pPa3BuUTUA PH.

includes three risk categories — low, moderate, and high — and is
calculated by summing the significance levels of the relevant risk
factors (Table 3).

This ROP risk scale may enable physicians of different spe-
cialties, including pediatricians, neonatologists, family physicians,
and ophthalmologists, to assess an infant’s risk of developing
ROP.

Statistical analysis. The data were processed using descrip-
tive statistical methods with Statistica 10 (StatSoft, USA).
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Tabnuya 3 [LIkana cmeneHu pucka pasgumus PH

Table 3 Risk scale for the development of ROP

Puck passutua 3abonesaHusa
Risk factors for disease

Huskuin CpegHui Bbicokui
Low Moderate High
0-0.57 0.58-0.80 >0.81

CratucTMueckuii aHanms. [laHHble 06paboTaHbl METOZAMM ONK-
caTeNbHOM CTaTUCTMKM (Nporpamma Statistic 10, StatSoft, USA).

PE3YNbTATbI U UX OBCYXXOEHUE

Mpu oueHKe 3GpHEKTUBHOCTU pa3paboTaHHOM WKanbl pucka PH
6blAM NonyYeHbl COOTBETCTBYOLWME pe3ynbTaTbl B 85,4% Habnwope-
HUWiA. Huke npuBeaeHbl KAMHUYECKUE HAaboAEHMA HelOHOLIEHHbIX
ZeTel ¢ puckom passutua PH.

MNpumep 1

3aKOHHbIM NpescTaBUTeb NaUMeHTa Aan MHPOPMMUPOBAHHOE
cornacue Ha 06paboTKy NepcoHanbHbIX AaHHbIX pebEHKa.

MaumeHT A. — pebEHOK OT 3-i bepeMeHHOCTH, MPOTeKaBLLeN Ha
¢boHe aHemmM NErKol cTeneHu, 3-x onepaTmBHbIX POAoB B cpoke 35,2
HeZenb, ¢ Becom 2170 r, KOTOPbIN HAXOAUCS HA BbIXaKMBaHUM B Ne-
puHaTanbHoM LeHTpe (ML) B TeueHue 21 aHs.

Pacuér pucka passutua PH. Mokasatenn Y3 mambl: pogpl one-
paTtusHble — 0,052145. MokasaTtenn Y3 pebEHKa: BbIxaMBaHWe B
MU, — 0,121540; gpyrve AbixaTeNbHble PACCTPOWCTBA (TaxmMnHO3) —
0,031430. Takum obpasom, cymma 6annos ¥Y3: 0,052145+0,121540+
0,031430=0,205115, 4to COOTBETCTBYET HU3KOMY PUCKY BO3HUKHOBE-
HuA PH.

PebEéHOK ocMOTpeH 0dTasbMOIOTOM, NaToONOTUU CO CTOPOHbI
COCyA0B CETYATKM He BbIABNEHO, NPEAJIOKEeH OCMOTP B AWHAMMKE.
[narHo3 npu BbiNUcKe: HegoHOLWeEHHOCTb 35,2 Hepenb. TpaH3uTop-
HOe TaXMMHO3 Y HOBOPOXAEHHOTO. BTopoit M3 ABOMHW. YrpoxKaem no
passuTuio PH.

B Bo3pacTe 2 mecaua npu ocmoTpe RetCam oba rnasa (OU): au-
CKM 3pnTENbHBIX HepBoB (J3H) cepo-po30Bbie, C YETKMMM FPaHULLAMMU,
COCYAMCTbIN MYYOK LLeHTPUPOBaH, apTepPMOBEHO3HOE COOTHOLLEHWE U1
XOZ, COCYZI0B He M3MeHEHbI, MaKy/la MHTaKTHA, Ha nepudepum 6e3 na-
TONOTMK, BacKy/oreHes 3aBepLUéH.

YunTbiBas HU3KMIA pUCK pa3suTua PH, oTcyTcTBME naTonornm co
CTOPOHbI CETYATKK, BbIN0 NPEANOKEHO OCMOTPETb NaLMEHTa B ANHA-
MUKe B Bo3pacTe 1 rog, npu 3TOM NaTONOMMKU CO CTOPOHbI [1a3HOTO
[lHa BblAB/NEHO He BblN0, AaHbl PeKOMEeHAALMM — Aa/bHelLwee HabAto-
ZieHve odpTasbMosIora No MeCTY XKMTeNbCTBA B Bo3pacTe 3 JeT.

MNpumep 2

3aKOHHbIM NpeacTaBUTENb NaUMeHTa Aan MHPOPMMUPOBaHHOE
cornacve Ha 06paboTKy NepcoHasbHbIX AaHHbIX PebEHKa.

MaupeHT b. — pe6EHOK OT 2-1 bepeMeHHOCTH, 2-X ONepaTUBHbIX
poaos B cpoke 33,6 Hegenb 1 Becom 1976 r. bepemeHHOCTb NpoTeKa-
Na Ha GoHe ncopuasa, oXKMpeHus, y3noBoro 306a, syTMpeosa, MUOMbI
MaTKM, MafioBOAMSA, AMCYHKLMM NIALEHTbI, TMMOMNIa31mM Ta30BbIX KO-
cteil. Pe6EHOK HaxoamncA Ha BbixaxunaaHuu B ML, B TeueHne 10 aHei.

Pacyét pucka pa3sutuna PH. NMokasaTtenn Y3 mambl: Hannyme coma-
Tudeckoi natonorum — 0,423536 (0xKMpeHue, y3noBoii 306, syTnpeos);
poab! onepatvsHble — 0,052145; ancdyHKumMA naaueHTsl — 0,062191,
yTo coctasuno B cymme 0,537872. Mokasatenn Y3 pebEHKa: BbIXaKu-
BaHwe B ML, —0,121540. Cymma 6annos Y3 mambl U pebéHKa cocTaBuna
0,659412, 4TO COOTBETCTBYET CPEAHEMY PUCKY Pa3suTMA PH.
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RESULTS AND DISCUSSION

When evaluating the effectiveness of the developed ROP
risk scale, the predicted risk category corresponded to the clinical
findings in 85.4% of cases. Clinical cases of preterm infants at risk
of developing ROP are presented below.

Case 1

The patient’s legal representative provided informed con-
sent for the processing of the child’s personal data.

Patient A was born from the mother’s third pregnancy,
which was complicated by mild anemia. The infant was delivered
operatively at 35.2 weeks of gestation, with a birth weight of
2,170 g, and received care at a perinatal center for 21 days.

The risk of developing ROP was calculated as follows. Ma-
ternal significance score: operative delivery, 0.052145. Infant
significance scores: care at a perinatal center, 0.121540; other
respiratory disorders (tachypnea), 0.031430. Thus, the total sig-
nificance score was: 0.052145+0.121540+0.031430=0.205115,
corresponding to a low risk of developing ROP.

An ophthalmologist examined the infant and found no ret-
inal vascular abnormalities; follow-up examination was recom-
mended. The diagnoses at discharge were: prematurity at 35.2
weeks of gestation; transient tachypnea of the newborn; sec-
ond-born twin; at risk of developing ROP.

At 2 months of age, RetCam examination of both eyes (OU)
showed grayish-pink optic discs with well-defined margins. The
vascular bundles were centrally positioned; the arteriovenous
ratio and vascular course were unchanged. The maculae were in-
tact, no peripheral retinal abnormalities were detected, and reti-
nal vascularization was complete.

Given the low risk of ROP and the absence of retinal patholo-
gy, a follow-up examination at 1 year of age was recommended. No
fundus abnormalities were detected at that examination. Further
follow-up with a local ophthalmologist at age 3 was recommended.

Case 2

The patient’s legal representative provided informed con-
sent for the processing of the child’s personal data.

Patient B was born from the mother’s second pregnancy
and delivered operatively at 33.6 weeks of gestation, with a birth
weight of 1,976 g. The pregnancy was complicated by psoriasis,
obesity, nodular goiter, euthyroidism, uterine fibroids, oligohy-
dramnios, placental dysfunction, and hypoplasia of the pelvic
bones. The infant received care at a perinatal center for 10 days.

The risk of developing ROP was calculated as follows. Ma-
ternal significance scores were: presence of somatic diseases,
0.423536 (obesity, nodular goiter, euthyroidism); operative deliv-
ery, 0.052145; and placental dysfunction, 0.062191, giving a total
maternal score of 0.537872. The infant significance score for care
at a perinatal center was 0.121540. The combined maternal and
infant score was 0.659412, corresponding to a moderate risk of
developing ROP.
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PebéHok ocmoTpeH opTanbmonorom, OU: [13H — cepo-po3osble,
C YETKMMM TPaHULLAMM, COCYAUCTbIV NYYOK LLIEHTPMPOBaH, apTepuoBse-
HO3HOE COOTHOLLEHME U XOZ, COCYA0B HEe M3MEHEHbI, MaKy/a MHTAKTHa,
Ha nepudepnn B HAPYKHOM CErMeHTE B 30He 3 — y3K1e aBacKyNapHble
30Hbl 6€3 YETKMX rpaHULL, BaCKy/I0reHes npofo/Kaetca. jnarHos npu
BbINWUCKE: HeOHOWEHHOCTb 33,6 Hegenb. MpepeTuHonatua (H35.1).
MpeanoxeH ocMoTp 0pTaNbMONOTOM B AMHAMMKE Yepes MecaL,

[unHamnuyeckoe HabntogeHune npu ocmotpe RetCam OU nokasa-
no: A3H — cepo-po30Bble, C YETKMMM rPaHULLAMM, COCYANCTbIN My4YoK
LeHTPMPOBaH, apTePUOBEHO3HOE COOTHOLLIEHWE U XOZ4, COCYA0B He 13-
MEHeHbI, MaKy/a MHTaKTHa, Ha nepudepun B HapyKHOM CermeHTe B
30He 3 —y3KMe aBaCKy/IAPHbIe 30Hbl 6e3 YETKMX rPaHUL, BacKy0reHes
NPOAOMKAETCA.

B Bo3pacTe 2 mecALa Obl10 BbIABAEHO 3aBEpLUEHNE BaCKy/IO-
reHesa, B 11 mecALEeB CKMACKOMNWA NOCNE YCKOPEHHON LMKAONAErnn
nokasasna — OD Hm +2,5[; OS Hm +2,04. Z03.8. HabntogeHue npu
nofo3peHun Ha apyrue 6one3HM uam coctosHuA. aHbl pekomeHaa-
UMW fanbHeliwero HabntogeHns pebéHka y odtaabmonora no mecry
KUTENbCTBA Yepes roa,

Mpumep 3

3aKOHHbIN NpeacTaBUTENb NaUMeHTa Aan MHGOPMMPOBaHHOE
cornacue Ha 06paboTKy NepCoHaNbHbIX AaHHbIX PeBEHKa.

MaumeHT B. — pebéHoK oT 4-i BepemeHHOCTH, 1-X posoB, po-
[lopa3pelleHne NyTéM KecapeBa ceyeHus. 3aboneBaHns y MamMbl BO
Bpems 6epeMeHHOCTM: KONbNUT, AMCHYHKLMA NAALEHTbI, XONELMCTUT,
OP3. AHamHe3 pebEHKa: CPOK rectaLum npu poxaeHun 27,3 Heaenb,
Bec npu poxaeHunn 982 r, no Anrap 6/7 6annos. Haxoauncs Ha neye-
HUK nocne poxkaeHus s ML,

Pacuet pucka passutua PH. Mokasatenn Y3 mambl: comatu-
yeckas nartonorusa (xoneumctut) — 0,423536; poabl onepaTuBHbIE —
0,052145; konbnut — 0,052623; ancoyHKUMA nnaueHTbl — 0,062191;
MHEKLMOHHble 3abonesaHusa (OP3) —0,045926; B cymme — 0,636421.
MokasaTenn Y3 pebEHKa: recTauMoHHbIA BO3pacT Ao 27,7 Hedenb
— 0,299903; sbixaxkusaHue B ML, — 0,12115540; natonorua Kposwu
—0,050627; cymma 6anos — 0,4727854. Cymma 6annos Y3 mambl
pebéHka coctasuna 1,1092064, 4To COOTBETCTBYET BbICOKOMY PUCKY
pa3suTuAa PH.

OcmoTp o¢TanbMonora BbIABUA CREAYIOWME USMEHEHUA Ha
rnazHom aHe: 13H — cepo-po30Bble, C YETKUMU rpaHULLaMK, COCYau-
CTbI MYyYOK LEHTPUPOBaAH, apTEPMOBEHO3HOE COOTHOLLEHME U XOf,
COCYA0B He U3MEHEHbI, MaKyaa MHTaKTHa, Ha nepudepun U3BUTOCTb
COCY[,0B CETYATKU, COCYAbl AUXOTOMUYECKU LENATCA MO BCEW OKPYK-
HOCTU. [InarHo3: KpanHAA He3penocTb 27,3 Heaenb, aHeMUA He0HO-
LIEHHBbIX, NepeKpyT NPaBOro AWYKa, COCTOAHUE NOCAe OPXUAIKTOMUMN.
OU PH |, akTMBHas, 30Ha 2, PEKOMEHA0BAHO AMHAMMUYECKoe HabAto-
ZeHvie odTanbMonora, MHCTUANALMK AekcameTasoHa 0,1%.

OcMOTp B AMHaMKMKe B MOCTKOHUENTyasbHom Bo3pacTe (MKB)
37,3 Hegenu v MNKB 38,3 Heaenun nokasan, yto Ha nepudepumn nssm-
TOCTb YCU/IMBAETCA, COCYAbl ANXOTOMUYECKM AeNATCA, MO BCEW OKPYK-
HOCTU B 30He 2 chOPMMPOBaH Bas, OTFPAHUYMBAIOLLMI aBACKyNAPHble
30HbI. [10 AaHHbIM yNbTPa3ByKOBOrO uccnegosaHua OU cTeknosua-
HOE Te/10 aKyCTUYECKM NPO3PaYHO, B HAPYKHOM CErMeHTe OTMeYaeTca
9KCTPapeTUHaNbHbIN POCT. BbicTaBneH anarHos: PH Il ctagma, 30Ha 2,
aKTVBHbBIN Nepuos,. PekomeHA0BaHO NPOLOMKUTL 3aKanblBaHWE fekK-
cameTasoHa 0,1% 6 pa3 B AeHb B 06a rMasa.

OcmoTp B anvHamuke MKB 39 v 40 Heaenb — 6e3 oTpULLATENIbHOM
AvHamukn. B sospacTte MKB 41 Hepena BbIABAEHO NPOrpeccMpoBaHne
peTMHonaTUK: Ha nepudepun U3BUTOCTb YCUAMBAETCA, COCYAbl AMXO-
TOMMWYECKM JeNATCA, MO BCel OKPYXKHOCTM B 30He 2 COXpaHAeTCA Ba,
OTrPaHWYMBAIOLLMIA ABACKY/NAPHBIE 30HbI, C BUCOYHOM CTOPOHbI Ha

An ophthalmologist examined the infant. Examination of
both eyes (OU) showed grayish-pink optic discs with well-defined
margins. The vascular bundles were centrally positioned, and the
arteriovenous ratio and vascular course were unchanged. The
maculae were intact. In the temporal peripheral retina, zone lll
showed narrow avascular areas with indistinct borders, indicat-
ing incomplete retinal vascularization. The diagnoses at discharge
were: prematurity at 33.6 weeks of gestation and preretinopathy
(H35.1). A follow-up ophthalmic examination was recommended
after 1 month.

Follow-up RetCam examination of both eyes showed gray-
ish-pink optic discs with well-defined margins, centrally posi-
tioned vascular bundles, an unchanged arteriovenous ratio and
vascular course, intact maculae, and narrow avascular areas with
indistinct borders in the temporal peripheral retina of zone lll;
retinal vascularization remained incomplete.

At 2 months of age, retinal vascularization was complete. At
11 months of age, skiascopy after rapid cycloplegia showed hy-
permetropia of +2.5 D in the right eye (OD) and +2.0 D in the left
eye (0S). The diagnosis was Z03.8, observation for suspected oth-
er diseases and conditions. A local ophthalmologist recommend-
ed follow-up in 1 year.

Case 3

The patient’s legal representative provided informed con-
sent for the processing of the child’s personal data.

Patient C was born from the mother’s fourth pregnancy
and first delivery, which was performed by cesarean section.
Maternal diseases during pregnancy included colpitis, placental
dysfunction, cholecystitis, and acute respiratory infection. The in-
fant’s history was as follows: gestational age at birth, 27.3 weeks;
birth weight, 982 g; Apgar score, 6/7 points. After birth, the infant
received treatment at a perinatal center.

The risk of developing ROP was calculated as follows. Ma-
ternal significance scores were: somatic pathology (cholecystitis),
0.423536; operative delivery, 0.052145; colpitis, 0.052623; pla-
cental dysfunction, 0.062191; infectious disease (acute respirato-
ry infection), 0.045926; total, 0.636421. Infant significance scores
were: gestational age up to 27.7 weeks, 0.299903; care at a peri-
natal center, 0.12115540; hematologic disorder, 0.050627; total
score, 0.4727854. The combined maternal and infant significance
score was 1.1092064, corresponding to a high risk of developing
ROP.

Ophthalmologic examination revealed the following fun-
dus changes: the optic discs were grayish-pink, with well-defined
margins; the vascular bundles were centrally positioned; the ar-
teriovenous ratio and vascular course were unchanged; the mac-
ulae were intact; and peripheral retinal vascular tortuosity was
present, with dichotomous branching of the vessels throughout
the entire circumference. The diagnosis was: extreme prematu-
rity at 27.3 weeks; anemia of prematurity; torsion of the right
testis; status post orchiectomy. OU: stage | ROP, active, zone 2.
Dynamic ophthalmologic follow-up and instillation of 0.1% dexa-
methasone were recommended.

Follow-up examinations at a postconceptional age (PCA) of
37.3 weeks and 38.3 weeks showed increased peripheral vascu-
lar tortuosity, dichotomous vessel branching, and ridge forma-
tion throughout the entire circumference in zone 2, demarcating
the avascular areas. According to ultrasonography of both eyes,
the vitreous body was acoustically transparent, and extraretinal
growth was noted in the temporal segment. The diagnosis was:
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NPOTAXKEHWUM 4-5 YacoBblx mepuavaHa. GopMMpyeTca BaCKyNApU3M-
POBaHHbI rpebeHb C IKCTPAPETUHAIbHBIM POCTOM.

BbictaBneH amarHos: OU PH IIl cTagums, 30Ha 2, aKTUBHbI Nepu-
ofl. PekomeHA0BaHO NpoBeAeHVEe 1a3epOoKoarynALMM aBaCKYNAPHbIX
30H CETYaTKM 06OUX 7133 MO CPOYHbIM MOKA3aHUAM B TedeHue 72 Ya-
COB, NPOZO/MKMTb 3aKanbiBaTb AeKkcameTasoH 0,1% 6 pas B AeHb B 06a
rnasa. OT rocnuTanmusaumm B geTckoe odTasbMOIOrMYeCcKoe oTaene-
HMe Mama pebEHKa OTKasanacb, M B Bo3pacte KB 42 Hegenn npo-
BeA,eHa Na3epoKoarynaLma aBackynAapHbIX 30H ceTyatkm OD B gpyrom
PErvoHe, No »KenaHuo matepu. Pe6EHOK perynapHo Habatoganca B 44
Hezenu, 45,5 ¢ anarHozom: OU PH Ill cTagus, 30Ha 2, aKTUBHbIV Nepu-
0f1, COCTOAHME No/e Na3epPOKoAryNALMN aBaCKyNAPHbLIX 30H CETYATKM
NpaBoro Nnasa; NPOBOAMIOCH NIOKA/IbHOE NIeYEHNE C YMEHbLUEHNEM
Ko/MYecTBa MHCTUANALMIA AekcameTa3oHa 0,1% no 1 Kanne B Heaento.

B Bo3pacte MKB 47,5 Heaenb Npu 06BEKTUBHOM OCMOTpE as-
HOro AHa pebEHKa BbIABIEHO YTO, Ha Nepudepun HoBoobpasoBaHHbIe
cocybl 3anycTenu, MakynsapHas 30Ha 6e3 natonoruu, cnpasa — Ban u
rpebeHb fedparmeHTUPOBaNNCh, aBaCKyAAPHbIE 30Hbl YaCTUYHO MO-
KPbITbl 1a3€POKOAryfTaMm, B OCTa/IbHbIX 30HaX BaCKy/0reHes 3aBep-
WwéH. Cnesa Ha nepudepum rpebeHb 1 Ban NOSHOCTbIO AedparmeHTH-
pOBaNUCh, BacKynoreHes 3aBepluéH. Mo aaHHbIM Y3U OU obonoukm
rN1a3Horo A610Ka NaToN0rMK He BbIABJIEHO.

B pesynbTaTe goobcnenosBaHums BbicTaBneH avarHos: PH Il cTa-
[MA, 30Ha 2, aKTMBHbIN Nepuoa, perpecc none nasepoKoarynaLmm
NpaBoro rnasa, CaMonpou3BO/bHbIM perpecc neBoro rnasa. Mame
peKoMeHA0BaH OCMOTP pebéHKa B AyHAMMUKe B BO3pacTe 6 MecALeB.

[onyyeHHble pe3ynbTaTbl UCCNEAOBaAHMA CBUAETENLCTBYIOT O
TOM, 4TO pa3paboTaHHble KPUTEPUM MOTYT UCMONb30BATLCA HEOHATO-
noramu v ohTasbMONOraMmM U CTaTb OCHOBOW A1 Pa3BUTUS NPOrpam-
Mbl (KaNbKyAATOP), YTO BYAET MMETb CBOHO MPAKTUYECKYIO LEHHOCTb
1 NO3BOJIUT YNPOCTUTb N MHAMBUAYANMU3NPOBATL MNOAXOA, K KaXKA0MY
naumeHTy, Mmetowemy PH unu Habntogatolemycs B rpynmne pucka no
€€ pasBuTHIo.

OrpaHuuyeHus uccneaoBaHuaA. [na oueHkM Y3 Kaxaoro cayyas
MCMONb30BaHbI WKa/bl CTPATUGMKALMM PUCKA, paHee pa3paboTaHHble
aBTOPaMM Ha OCHOBE OAHOLEHTPOBOro uccnenosaHua. OgHako, cne-
[yeT OTMETUTb, YTO AaHHbIe WKaAbl He NPOLLIM NpoLiecca CTaHAAPTH-
334K, XoTA Bbl HA 06LLEPOCCUIICKOM YPOBHE, T.€. HE ABNAIOTCA 0bLLe-
NPUHATBIMM.

3AKNIOMEHUE

Monyd4eHHasn LWKana puUcka NO3BONAET HEOHATONOraM U OdTasb-
MOJI0TaM PaccumTbIBATb PUCK Pa3BUTUA PH B nepBble HeAenu pokKae-
HUA pebEHKA 1 CBOEBPEMEHHO NPOBOANTL NPOGUAAKTUYECKME MEPO-
npuaTMa. Kpome Toro, oHa MOKeT bbITb MCMONb30BaHA A/19 CO34aHNA
KaNbKyNATOPa B BUAE MPOrPaMMHONO NMPOAYKTa C pasmelLeHnem Ha
NepcoHaNbHOM KOMMbIOTEPE BPayeit HEOHATONOrOB, 0OGTANbMOJIOTOB,
nesayuaTpoB U APYIMX CMEXKHbIX CNeLyuanucTos.

stage Il ROP, zone 2, active period. Continued instillation of 0.1%
dexamethasone 6 times daily in both eyes was recommended.

Follow-up examinations at PCAs of 39 and 40 weeks showed
no worsening. At a PCA of 41 weeks, retinopathy progressed: pe-
ripheral vascular tortuosity increased, the vessels showed dichot-
omous branching, and the ridge demarcating the avascular areas
persisted throughout the entire circumference in zone 2. On the
temporal side, over 4-5 clock hours, a vascularized ridge with ex-
traretinal growth was forming.

The diagnosis was OU stage Ill ROP, zone 2, active. Laser
photocoagulation of the avascular retinal zones of both eyes was
recommended on an urgent basis within 72 hours, and instilla-
tion of 0.1% dexamethasone 6 times daily in both eyes was to
be continued. The child’s mother declined hospitalization in the
pediatric ophthalmology department, and at a PCA of 42 weeks,
laser photocoagulation of the avascular retinal zones of the right
eye (OD) was performed in another region, at the mother’s re-
quest. The child was regularly followed up at 44 and 45.5 weeks
with the diagnosis: OU stage Il ROP, zone 2, active period, status
post laser photocoagulation of the avascular retinal zones of the
right eye. Local treatment continued, with 0.1% dexamethasone
instillations reduced to 1 drop per week.

At a PCA of 47.5 weeks, objective fundus examination re-
vealed that the newly formed peripheral vessels had become
obliterated and the macular area was free of pathology. In the
right eye, the ridge and demarcation line had become fragment-
ed; the avascular zones were partially covered with laser coagu-
lation spots, while vascularization was complete in the remaining
areas. In the left eye, the peripheral ridge and demarcation line
had completely fragmented, and vascularization was complete.
According to ultrasonography of both eyes, no abnormalities of
the coats of the eyeballs were detected.

Following further examination, the diagnosis was: stage IlI
ROP, zone 2, active period; regression after laser photocoagula-
tion of the right eye; spontaneous regression in the left eye. The
mother was advised to bring the child for a follow-up examina-
tion at the age of 6 months.

The results obtained indicate that the developed criteria
may be used by neonatologists and ophthalmologists and may
serve as the basis for the development of a software program
(calculator). This would have practical value and would help sim-
plify and individualize the approach to each patient with ROP or
under observation because of an increased risk of its develop-
ment.

Study limitations. For each level of significance, we used
risk stratification scales previously developed by the authors in
a single-center study. However, these scales have not undergone
standardization, even at the national level in Russia, and there-
fore are not widely accepted.

CONCLUSION

The developed risk scale enables neonatologists and oph-
thalmologists to calculate the risk of ROP development during
the first weeks of an infant’s life and to implement preventive
measures promptly. In addition, it may be used to create a soft-
ware-based calculator installed on the personal computers of
neonatologists, ophthalmologists, pediatricians, and other relat-
ed specialists.

830



Ioriomapesa MH c coasm. ITpornozuposaHme peTMHONIaTUM HeAOHOIIIeHHBIX

BECTHMK ABMILIEHHEBI
Tom 28 * No 3 * 2026

10.

1L

12.

13.

14.

15.

16.

17.

JIUTEPATYPA

BopoHuoBa TB, Meuiepakos BB. InekTpoHHas MeaMUMHCKas KapTa ambyna-
TOPHOTO NaLyeHTa KaK OBBEKT IKCMepTU3bl KauecTBa MeAMLIMHCKOW NOMOLLM.
BecmHuk Cypl'y. MeduyuHa. 2018;1:33-9.

Benbiwes [B, Tynves AN, Manbix BJl, Muxees AE. HoBble acnekTbl passu-
TMA MEAMLMHCKMX WMHOOPMALWMOHHBIX CUCTEM. Bpay u UHGOPMAYUOHHbIE
mexHosnoauu. 2019;4:21-6. https://doi.org/10.37690/1811-0193-2019-4-21-26

Komapos CW. MexaHuam MHorokomnoHeHTHocT MMWC: obnactv npume-
HeHua. Bpay u uHgopmayuoHHble mexHonoauu. 2019;4:6-12. https://doi.
0rg/10.37690/1811-0193-2019-4-6-12

bopucos [H, Kywhupuyk UMW, Cesptokos BB, KosaneHko EW. Mcnonb3osa-
HUE WCKYCCTBEHHOTO WHTENNEKTa B KJAMHUYECKOW NpakTuKe. KauHudeckas
namodpusuosnoeus. 2019;25(2):26-31.

Kourosh S, Anna LE, Elizabeth YL, Sourabh D, Anand V. Retinopathy of
prematurity: A global perspective and recent developments. Pediatrics.
2022;150(3):2021053924. https://doi.org/10.1542/peds.2021-053924

Dammann O, Hartnett ME, Stahl A. Retinopathy of prematurity. Dev Med Child
Neurol. 2023;65(5):625-31. https://doi.org/10.1111/dmcn.15468

Gilbert CE. Global perspectives of retinopathy of prematurity. Indian J Ophthal-
mol. 2023;71(11):3431-3. htps://doi.org/10.4103/1)0.110_2714 23

Kapnos 03, Cy660TuH CA, LUnwkaHos [B. Ucnonb3oBaHMe MeAULMHCKUX AaH-
HbIX 418 CO3AaHUA CUCTEM MOAAEPKKU NPUHATUA BpauebHbIX pelleHuit. Bpay u
UHOpMayuoHHble mexHosoauu. 2019;2:11-8.

lyces AB, Ky3HewoBa THO, Kopcakos WH. MIcKycCTBEHHbI MHTENNEKT B OLIEHKE py-
CKOB Pa3BUTUA CEPAEYHO-COCYANCTbIX 3aboneBaHnit. KypHan menemeduyuHs! u
2n1eKkmpoHHo20 30pasgooxpaHeHus. 2018;3(8):85-90.

MoxHauesa TE, MoHoraposa tOHO, BapakvHa X/, Kyapssues AB. BHegpe-
HWe Kanbkynatopa SCORE B MeAMUMHCKYIO MHGOPMALMOHHYIO CUCTeMy nep-
BWYHOTO 3BeHa. MeHedxwep 30pasooxpaHeHus. 2022;5:58-67. https://doi.
0rg/10.37690/1811-0185-2022-5-58-67

Lentz TA, Stephens BF, Abtahi AM, Schwarz J, Schoenfeld AJ, Rhoten BA, et al.
Leveraging web-based prediction calculators to set patient expectations for
elective spine surgery: A qualitative study to inform implementation. BMC
Med Inform Decis Mak. 2023;23(1):149. https://doi.org/10.1186/512911-023-
02234-z

MeTposckuii AB, Amocosa BA, TymeHko EE, /IuHHuk CA, Obyxosa OB, AHapa-
moHoBa MO, n ap. OHKONOrMYECKMe KaNbKyNATOPbI AN1A pacyéTa notpebHoCTU
B JIEKAPCTBEHHbIX Mpenapatax: 060CHOBaHWE HEeOoBXOAMMOCTM CO3LaHWA U
CpaBHUTENbHAA XapaKTepucTUKa. MeduyuHcKue mexHosoauu. OyeHKa u 8b1bop.
2021;43(1):9-21. https://doi.org/10.17116/medtech2021430119

Lopodees [A, KopennHa BE, Butkos AA, Knupunwk EB, Kypoesios AB, /lykbsiHOBa
KO, 1 ap. VICKYCCTBEHHDIM UHTENNEKT B 0GTaNbMONOMMU. HysKHbI 1M HAaM Kanib-
KYNATOPbI PUCKA Pa3BUTUSA U NMPOrPeccUpOBaHUA 1ayKOMbI? HayuoHanbHbIl
wypHan enaykoma. 2023;22(2):29-37. https://doi.org/10.53432/2078-4104-
2023-22-2-29-37

MoHomapesa MH, MounHok EM, ®omuHa EB, AwmuxmuHa EM, AnékuHa BH,
fony6esa AM, u ap. OcobeHHOCTV 0dTasIbMOIOrMHYECKOro cTaTyca M dakTopbl
pUCKa Y NaLMEHTOB C peTMHoNaThel HefoHOLWEHHbIX. MeduyuHcKas Hayka u
obpazosaHue Ypana. 2021;3:67-70.

Caitgawesa dU, BysaHosckas CB, Koo ®B. CpaBHWUTE/bHbIN aHaAM3 YacTo-
Tbl U TAXECTU aKTUBHON PETMHONATUM HeAOHOLEHHbIX B 3aBUCUMOCTM OT CTe-
neHu 3penoctu pebéHka 3a nepuoabl Habntogenus 2009-2011 n 2012-2014
IT. B HEOHaTa/bHOM LieHTpe CaHKT-Metepbypra. Pocculickas neduampuyeckas
opmansmonoeus. 2019;14(1):12-7. https://doi.org/10.17816/1993-1859-2019-
14-1-4-12-17

Fu Z, Nilsson AK, Hellstrom A, Smith LEH. Retinopathy of prematurity: Metabolic
risk factors. eLife. 2022;11:e80550. https://doi.org/10.7554/eLife.80550

de Las Rivas Ramirez N, Luque Aranda G, Rius Diaz F, Pérez Frias F), Sanchez
Tamayo T. Risk factors associated with retinopathy of prematurity development
and progression. Sci Rep. 2022;12(1):21977. https://doi.org/10.1038/s41598-
022-26229-4

REFERENCES

1

10.

11.

12.

13.

14.

15.

16.

17.

Vorontsova TV, Meshcheryakov VV. Elektronnaya meditsinskaya karta
ambulatornogo patsienta kak ob"”ekt ekspertizy kachestva meditsinskoy
pomoshchi [Electronic medical record of an outpatient patient as an object
of examination of the quality of medical care]. Vestnik SurGU. Meditsina.
2018;1:33-9.

Belyshev DV, Guliev Yal, Malykh VL, Mikheev AE. Novye aspekty razvitiya
meditsinskikh informatsionnykh system [New aspects of the development of
medical information systems]. Vrach i informatsionnye tekhnologii. 2019;4:21-6.
https://doi.org/10.37690/1811-0193-2019-4-21-26

Komarov SI. Mekhanizm mnogokomponentnosti MIS: oblasti primeneniya [The
MIS multicomponence mechanism: Areas of application]. Vrach i informatsion-
nye tekhnologii. 2019;4:6-12. https://doi.org/10.37690/1811-0193-2019-4-6-12

Borisov DN, Kushnirchuk II, Sevryukov VV, Kovalenko El. Ispol'zovanie
iskusstvennogo intellekta v klinicheskoy praktike [The use of artificial intelligence
in clinical practice]. Klinicheskaya patofiziologiya. 2019;25(2):26-31.

Kourosh S, Anna LE, Elizabeth YL, Sourabh D, Anand V. Retinopathy of
prematurity: A global perspective and recent developments. Pediatrics.
2022;150(3):2021053924. https://doi.org/10.1542/peds.2021-053924

Dammann O, Hartnett ME, Stahl A. Retinopathy of prematurity. Dev Med Child
Neurol. 2023;65(5):625-31. https://doi.org/10.1111/dmcn.15468

Gilbert CE. Global perspectives of retinopathy of prematurity. Indian J Ophthal-
mol. 2023;71(11):3431-3. https://doi.org/10.4103/1J0.J0_2714_23

Karpov OE, Subbotin SA, Shishkanov DV. Ispol'zovanie meditsinskikh dannykh
dlya sozdaniya sistem podderzhki prinyatiya vrachebnykh resheniy [Using
medical data to create medical decision support systems]. Vrach i informatsion-
nye tekhnologii. 2019;2:11-8.

Gusev AV, Kuznetsova TYu, Korsakov IN. Iskusstvennyy intellekt v otsenke riskov
razvitiya serdechno-sosudistykh zabolevaniy [Artificial intelligence in assessing
the risks of developing cardiovascular diseases]. Zhurnal telemeditsiny i elektron-
nogo zdravookhraneniya. 2018;3(8):85-90.

Mokhnacheva TE, Monogarova YuYu, Varakina ZhL, Kudryavtsev AV. Vnedrenie
kal’kulyatora SCORE v meditsinskuyu informatsionnuyu sistemu pervichnogo
zvena [Implementation of the SCORE calculator in the primary care medical
information system]. Menedzher zdravookhraneniya. 2022;5:58-67. https://doi.
0rg/10.37690/1811-0185-2022-5-58-67

Lentz TA, Stephens BF, Abtahi AM, Schwarz J, Schoenfeld AJ, Rhoten BA, et al.
Leveraging web-based prediction calculators to set patient expectations for
elective spine surgery: A qualitative study to inform implementation. BMC
Med Inform Decis Mak. 2023;23(1):149. https://doi.org/10.1186/s12911-023-
02234-z

Petrovskiy AV, Amosova VA, Tumenko EE, Linnik SA, Obukhova OV, Andramonova
10, i dr. Onkologicheskie kal'kulyatory dlya raschyota potrebnostiv lekarstvennykh
preparatakh: obosnovanie neobkhodimosti sozdaniya i sravnitel'naya
kharakteristika [Oncological calculators for calculating the need for medicines:
Justification of the need to create and comparative characteristics]. Meditsinskie
tekhnologii. Otsenka i vybor. 2021;43(1):9-21. https://doi.org/10.17116/
medtech2021430119

Dorofeev DA, Korelina VE, Vitkov AA, Kirilik EV, Kuroedov AV, Lukyanova KO, i dr.
Iskusstvennyy intellekt v oftal’'mologii. Nuzhny li nam kal'kulyatory riska razvitiya
i progressirovaniya glaukomy? [Artificial intelligence in ophthalmology. Do we
need glaucoma risk and progression calculators?]. Natsional’nyy zhurnal glau-
koma. 2023;22(2):29-37. https://doi.org/10.53432/2078-4104-2023-22-2-29-37

Ponomareva MN, Pochinok EM, Fomina EV, Ashikhmina EP, Alyokina VN,
Golubeva AM, i dr. Osobennosti oftal'mologicheskogo statusa i faktory riska u
patsientov s retinopatiey nedonoshennykh [Features of ophthalmological status
and risk factors in patients with retinopathy of prematurity]. Meditsinskaya nau-
ka i obrazovaniye Urala. 2021;3:67-70.

Saydasheva El, Buyanovskaya SV, Kovshov FV. Sravnitel'nyy analiz chastoty i
tyazhesti aktivnoy retinopatii nedonoshennykh v zavisimosti ot stepeni zrelosti
rebyonka za periody nablyudeniya 2009-2011 i 2012-2014 gg. v neonatal'nom
tsentre Sankt-Peterburga [Comparative analysis of the frequency and severity
of active retinopathy of prematurity, depending on the degree of maturity
of the child during the follow-up periods 2009-2011 and 2012-2014 in the
Neonatal Center of St. Petersburg]. Rossiyskaya pediatricheskaya oftal’'mologiya.
2019;14(1):12-7. http://doi.org/10.17816/1993-1859-2019-14-1-4-12-17

Fu Z, Nilsson AK, Hellstrom A, Smith LEH. Retinopathy of prematurity: Metabolic
risk factors. eLife. 2022;11:e80550. https://doi.org/10.7554/eLife.80550

de Las Rivas Ramirez N, Luque Aranda G, Rius Diaz F, Pérez Frias FJ, Sanchez
Tamayo T. Risk factors associated with retinopathy of prematurity development
and progression. Sci Rep. 2022;12(1):21977. https://doi.org/10.1038/s41598-
022-26229-4

831



Ponomareva MN et al Predicting retinopathy of prematurity

AVICENNA BULLETIN
Vol 28 * No 3 * 2026

18. Prasad M, Ingolfsland EC, Christiansen SP. Modifiable risk factors and preventative
strategies for severe retinopathy of prematurity. Life (Basel). 2023;13(5):1075.
https://doi.org/10.3390/life13051075

19. NMoHomapesa MH, HOanHa CC, Bakyx OO, AnékuHa BH, AwwmxmunHa EM, Top-
Anidyk CH. LLikana cteneHun pucka passUTUA PETUHONATUM Y HELOHOLUEHHbIX.
MeduyuHckuli secmHuk bawkopmocmara. 2024;19(2):67-71.

18. Prasad M, Ingolfsland EC, Christiansen SP. Modifiable risk factors and preventative
strategies for severe retinopathy of prematurity. Life (Basel). 2023;13(5):1075.
https://doi.org/10.3390/life13051075

19. Ponomareva MN, Yudina SS, Vakukh OVYu, Alyokina VN, Ashikhmina EP,
Gordiychuk SN. Shkala stepeni riska razvitiya retinopatii u nedonoshennykh
[Scale for the risk of developing retinopathy of prematurity]. Meditsinskiy vestnik
Bashkortostana. 2024;19(2):67-71.

(i) CBEAEHNA OB ABTOPAX

MoHomapesa Mapusa HukonaesHa, JOKTOP MEAULMHCKMX HayK, AOLEHT, 3a-
Beaytowan Kapeapoi optanbMmonorum, TOMEHCKUI rOCyAapCTBEHHbIN Meau-
LIMHCKUI yHUBEpPCUTET

Researcher ID: GSE-1570-2022

ORCID ID: 0000-0001-6522-3342

SPIN-koz: 6631-8206

Author ID: 792818

E-mail: mariyponomareva@yandex.ru

EropoB AMUTpUiA BopucoBuY, KaHANAAT MEOULMHCKUX HAYK, AOLEHT Kade-
Apbl MEAULMHCKON MHOOPMATUKM U Bronornieckoin dusmkm, TIOMEHCKUIA ro-
CYLapCTBEHHbIN MeANULMHCKUIA YHUBEPCUTET

ORCID ID: 0000-0002-7699-5759

SPIN-Koz;: 9753-1903

Author ID: 745554

E-mail: dmdel@mail.ru

AnékuHa Buktopua HukonaesHa, 3aBeayrolas AETCKUM OdTanbmoNOrnye-
CKUM oTaeneHnem, ObnactHas KaMHUYecKkas 6oabHMLA No 2

ORCID ID: 0009 0007 9391 909 X

SPIN-Koa;: 4327-1960

Author ID: 1175126

E-mail: alekina_vn@okb2-tmn.ru

HOpuHa CHexkaHa CepreeBHa, Bpay-odTanbmosnor, CypryTCKUiA OKPYsKHOM Ku-
HUYECKUI LIEHTP OXpaHbl MAaTEPUHCTBA U AEeTCTBA

ORCID ID: 0000-0003-2842-7762

SPIN-koz;: 8160-1347

Author ID: 1172292

E-mail: snezhana_yudina@mail.ru

CnupuHa [apba CepreesHa, Bpay-neamatp memuuuHCKoro ueHtpa OO0
«[JoKkTop ApbuUTaiiNno»; KAMHUYECKUI opanHaTop Kadeapbl opTanbMonormu,
TIOMEHCKUI rocyAapCTBEHHbIN MeAULMHCKUIA YHUBEPCUTET

ORCID ID: 0009-0000-5128-868X

SPIN-koz: 5693-1544

Author ID: 1172292

E-mail: daria-spiri2013@yandex.ru

WHdpopmaumsa 06 MCTOUHUKE NOAAEPKKM B BUAE rPaHTOB, 060pyA0BaHus,
NeKapcTBEHHbIX Npenaparos

MccnepoBaHue BbINOMIHEHO NPW MOALEPNKKE rpaHTa no 3asaske «Pa3paboTka
cnocoba onTMMM3aLMK ANArHOCTUKM GAKTOPOB PUCKA Y HEAOHOLIEHHDIX Ae-
Tel Kak MHCTPYMEHT CHUKEHUA CNIenoTbl U C1aboBUAEHMA, YyYLLEHNA Kaye-
CTBA KM3HU» B pamKax nporpammbl «YMHUK-2022». duHaHCOBOM Noaaepsk-
KM CO CTOPOHbI KOMMAaHWUI-NPOU3BOAMTENIEN NEKAPCTBEHHBIX NPenapaTos U
MeaMLMHCKOro 060pyA0BaHUA aBTOPbI HE NONyYau

KoH$AUKT nHTEpecos: oTcyTcTBYeT

832

(i) AUTHORS' INFORMATION

Ponomareva Mariya Nikolaevna, Doctor of Medical Sciences, Associate Pro-
fessor, Head of the Department of Ophthalmology, Tyumen State Medical Uni-
versity

Researcher ID: GSE-1570-2022

ORCID ID: 0000-0001-6522-3342

SPIN: 6631-8206

Author ID: 792818

E-mail: mariyponomareva@yandex.ru

Egorov Dmitriy Borisovich, Candidate of Medical Sciences, Associate Professor
of the Department of Medical Informatics and Biological Physics, Tyumen State
Medical University

ORCID ID: 0000-0002-7699-5759

SPIN: 9753-1903

Author ID: 745554

E-mail: dmdel@mail.ru

Alyokina Viktoriya Nikolaevna, Head of the Pediatric Ophthalmology Depart-
ment, Regional Clinical Hospital No. 2

ORCID ID: 0009 0007 9391 909 X

SPIN: 4327-1960

Author ID: 1175126

E-mail: alekina_vn@okb2-tmn.ru

Yudina Snezhana Sergeevna, Ophthalmologist at Surgut District Clinical Center
for Maternal and Child Health

ORCID ID: 0000-0003-2842-7762

SPIN: 8160-1347

Author ID: 1172292

E-mail: snezhana_yudina@mail.ru

Spirina Darya Sergeevna, Pediatrician at the Doctor Arbitaylo LLC; Clinical Res-
ident at the Department of Ophthalmology, Tyumen State Medical University
ORCID ID: 0009-0000-5128-868X

SPIN: 5693-1544

Author ID: 1172292

E-mail: daria-spiri2013@yandex.ru

Information about support in the form of grants, equipment, medications

The study was supported by a grant for the project entitled “Development of
a Method for Optimizing the Diagnosis of Risk Factors in Preterm Infants as a
Tool for Reducing Blindness and Visual Impairment and Improving Quality of
Life” within the framework of the “UMNIK-2022" program. The authors did
not receive financial support from manufacturers of medicines and medical
equipment

Conflicts of interest: The authors have no conflicts of interest



BECTHMK ABMILIEHHEBI

Ioriomapesa MH c coasm. ITpornozuposaHme peTMHONIaTUM HeAOHOIIIeHHBIX Tom 28 * No 3 * 2026

DA< ALPEC AN1A KOPPECMOHAEHLUMMU:

MoHomapesa Mapua HukonaesHa

[OKTOP MEAMLMHCKMX HayK, JOLEHT, 3aBeaytolas kadeapoi odTaibMosorim,

TOMEHCKMIA roCYAAPCTBEHHbIN MEAULIMHCKUI YHUBEPCUTET

625023, Poccuiickan ®eaepaups, r. TomeHb yn. Onecckas, 54
Ten.: +7 (909) 1898973
E-mail: mariyponomareva@yandex.ru

BKNAL ABTOPOB

PaspaboTka KoHLEeNUWm 1 ausaiiHa nccneposanus: NMVIH, EAB
Cbop matepuana: ABH, HOCC, CAC

CraTncTyeckan 0bpaboTka aaHHbIx: ABH, tOCC, CAC

AHanu3 nonyyeHHbIx gaHHbIx: NMMH, EAB

MoaroToBka Tekcta: ABH, FOCC, CAC

Pepaktuposanue: NMIH, EAB

06Lwas oteeTcTBeHHOCTb: MMH, EAE, ABH, FOCC, CAC

Mocmynuna 08.05.25
lMpuHama e neyams 27.08.26

<] ADDRESS FOR CORRESPONDENCE:

Ponomareva Mariya Nikolaevna
Doctor of Medical Sciences, Associate Professor, Head of the Department of
Ophthalmology, Tyumen State Medical University

625023, Russian Federation, Tyumen, Odesskaya str., 54
Tel.: +7 (909) 1898973
E-mail: mariyponomareva@yandex.ru

AUTHOR CONTRIBUTIONS

Conception and design: PMN, EDB

Data collection: AVN, YusSS, SDS

Statistical analysis: AVN, YuSS, SDS

Analysis and interpretation: PMN, EDB

Writing the article: AVN, YuSS, SDS

Critical revision of the article: PMN, EDB

Overall responsibility: PMN, EDB, AVN, YuSS, SDS

Submitted 08.05.25
Accepted 27.08.26

833



