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MNokasarenu rmMmkemuyeckoim BapmabenbHocTy,
accouMUpoBaHHble ¢ AnabeTnuyeckom peTMHonaTuem,
Yy NALUEHTOB C CaXxapHbim agnabetom 2-ro Tuna
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110-a ropoackas KnMHudeckaa 6onbHULa, MUHCK, Benapycb
2IHCTUTYT NOBbIWEHNA KBAIMUKALMU M NEePEenoAroTOBKM KaapoB 34,0aBOOXPaHEHMS
YO «Benopycckuii rocyaapCTBEHHbIN MeAULIMHCKUIA YHUBEPCUTET?

Llenb uccnepoBaHuA. M3yuntb NokasaTenn KPaTKOCPOYHOM U AOATOCPOYHOM BapmnabenbHOCTU MIMKEMUM KaK GaKTopbl, CBA3AHHbIE
¢ AvabeTnyeckomn peTMHoNaTUeEN, ee TAXKECTbIO U NPOrpeccupoBaHnEM AMabeTUYeckorn PeTMHOMATMM Y NALMEHTOB C caxapHbiMm Anabe-
TOM 2-ro TMna.

Martepuan u metoapl. [lpoBeaeH peTPOCNeKTUBHBIN aHan3 593 ambynaTopHbIX KapT NaLMEHTOB C caxapHbiM AnabeTom 2-ro Tmna
(419 xeHwmH (70,66 %) n 174 (29,32 %) My»*K4MHbI, NPOAOAKUTENLHOCTL 3ab0eBaHus — 10 [6; 15] neT), npoxoamBLLMX OPTabMONOTU-
yeckoe 0bcie0BaHME B OTAENEHMMN N1a3ePHON MUKpoxupyprnm Y3 «10-a ropoackasn KAMHUYecKan 6onbHuUUa» 3a nepuog 2016—-2023 rr. Ana-
b6eTnyeckas peTMHonaTus bblaa oTmedeHa y 165 naumeHToB, rpynny nuu, 6e3 sKkccyAaTMBHO-reMopparMyecknx NposBAEHUIA COCTaBUAN
428 naumeHToB. InHammnKa nporpeccnpoBaHna 3abonesaHua bbina otcnexeHa 3a 1 1 3 roga. PaccumTaHbl NoKasatenn BapnabenbHocTm
rankemumn: SD, CV, MAGE, TIR. CTaTucT1yeckyto 06paboTKy AaHHbIX OCYLLECTBASAAN C UCNOb30BAHMEM NAKeTa NPUKNALHbIX Nporpamm
Statistica 12.

Pe3ynbTatbl. YCTaHOBAEH Nopor BapnabenbHocTu mukemun (SD = 0,854, MAGE = 0,967) gna onpefeneHuna Hanmuma anabetmye-
CKoW peTuHonatuu. Mokasatenm SD n MAGE 6b111 CTaTUCTUYECKM 3HAYMMO BblLLE Y NaLMEHTOB C AaHHbIM 3aboneBaHuem (1,253 [0,707;
1,893] vs 0,707 [0,283; 1,414], p = 0,021 n 1,4 [0,9; 2,3] vs 0,9 [0,4; 1,833], p = 0,021). MporpeccupoBaHne anabeTnyeckon peTmHo-
naTMn Ha NepBoM rofy HabnoaeHUA HbI10 cBA3aHO ¢ 6onee BbICOKMMM MOKA3aTeNAMMN KPAaTKOCPOUYHOW BaprabenbHOCTU IMKeMUU:
SD (3,8 [2,68; 4,9] vs 1,15 [0,71; 1,4], p = 0,045); CV (41,3 [35,37; 47,1] vs 15,71 [8,14; 16,0], p = 0,045); MAGE (4,9 [2,87; 7,0]
vs 1,3 [1,0; 2,0], p = 0,045). MporpeccupoBaHue anabeTUYecKo PeTMHONaTUKN Ha TPeTbem rody HabaaeHUA BbII0 acCoUMMPOBaHO
c bonee BbICOKMM NOKasaTesiemM AONToCpoyHol BaprabenbHoctn mnkemun SD HbA1c (3,418 [3,042;5,219] vs 0,202 [0,0; 0,52], p=0,052).

3aknoueHune. BapunabenbHOCTb rnkemnn 6bina acCoUMMPOBAHA C HaMuMem AnabeTUyeckon PeTMHOMNaATUK U ee NPOorpeccupo-
BaHMEM, O4HAKO He MOXKeT bblTb MCNONb30BaHA B KayecTBe egMHCTBEHHOTO Mapkepa. TpebyloTcs ganbHelwme nccnenoBaHua gna
YCTaHOBNEHMA KOMMN/IEKca NokasaTtenel, 3GeKTUBHbIX A7 OLLEHKU PUCKa NPOrpeccupoBaHna 3abosieBaHus.

KntoueBble cnoBa: AnabeTnyeckan peTMHoONaTus, NPorHo3MpoBaHMe NPOrpecCcUpPOBaHNA, CaxapHblit AUabeT, MUKeMus, MMKeMU-
yeckan BapnabenbHoCTb.

Objective. To study short-term and long-term glycemic variability (GV) as factors associated with DR, its severity, and the progression
of diabetic retinopathy in patients with type 2 diabetes mellitus.

Materials and methods. A retrospective analysis was conducted of 593 patients with type 2 diabetes (419 women (70.66 %)
and 174 men (29.32 %), disease duration 10 [6; 15] years) who underwent ophthalmological examination in the Laser Microsurgery
Department of the City Clinical Hospital No. 10 for the period 2016-2023 was performed. DR was noted in 165 patients. The study
included 428 patients without exudative-hemorrhagic manifestations. The dynamic of disease progression was monitored over a one-
year and three-year period. The GV SD, CV, MAGE, and TIR indices were calculated. Statistical data processing was performed using the
Statistica 12 software package.

Results. A GV SD threshold of 0.854 and MAGE 0.967 was established to detect the presence of DR. The SD and MAGE indices were
statistically significantly higher in patients with DR (1.253 [0.707; 1.893] vs 0.707 [0.283; 1.414], p =0.021 and 1.4 [0.9; 2.3] vs 0.9 [0.4;
1.833], p =0.021). Progression of DR in the first year of observation was associated with higher rates of short-term GV SD (3.8 [2.68; 4.9]
vs 1.15 [0.71; 1.4], p = 0.045); CV (41.3 [35.37; 47.1] vs 15.71 [8.14; 16.0], p = 0.045), MAGE (4.9 [2.87; 7.0] vs 1.3 [1.0; 2.0], p = 0.045).
Progression of DR in the third year of observation was associated with higher rates of long-term GV SD HbA1lc (3.418 [3.042; 5.219]
vs 0.202 [0.0; 0.52], p = 0.052).

Conclusion. VG was associated with the presence of DR and its progression, but cannot be used as a sole marker. Further research
is needed to establish a comprehensive set of markers that is effective in assessing the risk of DR progression.

Key words: diabetic retinopathy, progression prediction, diabetes mellitus, glycemia, glycemic variability.
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Haquble nccnepgoBaHud

Mo nporHo3am MexayHapogHoi guabeTnyeckoi
denepaumn (International Diabetes Federation — IDF),
K 2045 1. oXupaeTcs yBeAMYEHME MOoKasaTenewu
3aboneBaemocT caxapHbim auabetom (CO) Ha
46 %. Anabetnueckan petmHonatua (AP) passuBaetca
y Kaxkaoro TpeTbero nauuneHTa ¢ C, v npoBOAUT K UH-
Bannamsaummn B 10-15 % cnyyaes. COOTBETCTBEHHO,
OXWMOAETCA NPONOPLNOHANbHBIN POCT 3aboieBaemo-
CTM U MHBANWAM3ALMN B CBA3M C Pa3BUTUEM U NPO-
rpeccupoBaHunem AP [1].

MaumeHTbl ¢ AP no3aHo obpaluatoTca 3a megu-
UMHCKON MOMOLLBIO B CBSI3U C OTCYTCTBMEM Kanob
Ha paHHMX 3Tanax pa3BuUTUA 3aboneBaHus. Hannume
pPaHHMX CTaAUIN PeTUHONATUM ONpeaenseTca no mMu-
KPOCOCYAMCTbIM M3MEHEHUAM, KOTOpble MpOTeKatoT
ANA naumMeHTa 6ecCMMNTOMHO, @ MPOLEHT MX Mpo-
rPeccnpoBaHmuA, MO HEKOTOPbIM AAHHbIM, AOCTUraeT
75 % B TeyeHue 1 roga [2].

K oCHOBHbIM daKTOpam pUCKa Pas3BUTUS U NPO-
rpeccupoBaHua [JP oTHOCUTCA OTCYTCTBME aAEKBATHO-
ro rMIMKEMUYECKOTO KOHTPO/A, 30/10TbIM CTaHAAPTOM
ONA OUEHKM KoToporo ¢ 1993 r. ABnAeTcA ypoBeHb
rMUKNMpoBaHHoro remornobuHa (HbAlc). B page vc-
cnepoBaHuit yposeHb HbAlc 6bin accoummnpoBsaH
C Pa3BUTMEM, TAXKECTbIO U NporpeccuposaHnem [P [3].

B TO e BpemsA, N0 AaHHbIM Apyrmx astopos, [P
pa3BMBaETCA M MPOrpeccMpyeT He3aBUCMMO OT Kop-
peKkumMn gaHHOro nokasartens [4-6].

YpoBeHb HbAlc—nokasaTtenb o6Liero rmmkemmye-
CKOro KOHTposiA B TeyeHne 60-90 cyT. — He cnocobeH
O0TpasuTb BapuabenbHocTb ramMkemuun (Bl), KoTopas
UrpaeT KAYEBYIO PO/ib B Pa3BUTUM MaKpPO- U MUKPO-
aHrnonatuun. Ocoboe BHMMAHME B NPOrHO3MPOBAHUU
pa3BuTUA 1 NporpeccuposaHma [P B HacToswWwee Bpe-
msa ygenaetca Bl, a He 3HayeHnam HbAlc, Tak Kak Bl
[a)Ke B KOHTEKCTe HopMasbHbIX ypoBHel HbAlc ac-
COUMMPOBAHA C TMMNOMNKEMMUEN, SNUTEHETUYECKUMMU
N3MeHeHUAMM, aKTUBaUMel KneTok Mionnepa [7].

BblaensoT gBe KaTeropmMu nokasaTesien: KpaTKo-
CpouHyto B, oTpakatoLyto BHYTPUCYTOUHbIE/MEMKCY-
TOYHble KonebaHWA NoKasaTenen rNoKosbl B KPOBY,
N ponrocpoyHyto Bl, oTparkatowyto KonebaHus noka-
3aTeneil rMKo3bl B KPOBK B TedeHMe mecaua/roaa.
K nokasatenam Bl oTHocaT SD (standard deviation),
CV (coefficient of variation), IQR (interquartile ranges),
MAGE (mean amplitude of glycemic excursions),
CONGA (continuous overlapping net glycemic action),
TIR (time in range), MODD (mean of daily differences),
HBGI/LBGI (high blood glucose index), ADRR (average
daily risk range), VIM (variation independent of the
mean), SV (successive variation) n gp. [8].

B HacToAwee Bpemsa eAMHOr0 MHEHMS O CTaH-
OApPTHOM MOKasaTene U ero UeneBblX 3HaYeHUaxX ans

2+2026
3pnpasooxpaHeHue. Healthcare

CHUXXEHUA PUCKA Pa3BUTUA U NPOrHO3UPOBAHUA NPO-
rpeccuposaHua [P HeT. PasanyHaa oueHKa nokasa-
Tenei B BeeT K pa3HOrNacuo OTHOCUTENBHO CBA3M
mexay Bl v passutnem nnm nporpeccmposaHuem [P
y naumenTos ¢ C[, 2-ro Tmna. HekoTopble nccnenosa-
Tenu coobwman, yto bonee Bbicokasa Bl 6bina cBA3a-
Ha C PUCKOM pasBUTUA UK nporpeccupoBaHua [P
[7; 9-13]. B uccnepgoBaHuAax Apyrmux aBtopoB Bl He
6bl1a He3aBMCMMbIM GAKTOPOM PUCKA PA3BUTUA UK
nporpeccupoBaHua AP [14-19].

Takum o06pa3om, MNOKa3aTeNn KPATKOCPOYHOM
M OONTOCPOYHOM Bl M MX ypoBHM, cBA3aHHble ¢ P,
ee TAXECTbI0 M MpOorpeccMpoBaHMemM y nauueHToB
¢ Cl 2-ro TMna, B HacToALEee BpemAa He onpeaeneHsol.

Uenb nccneposaHna — U3yunTb NOKasaTesn Kpa-
TKOCPOYHOM M aonrocpoyHoit Bl Kak ¢daKtopbl, cBs-
3aHHble ¢ [P, ee TAXeCTbIO M NpPOrpeccmMpoBaHMeEMm
y nauuneHtos ¢ C[1 2-ro Tuna.

Marepuan n metoabl

Bbin  npoBeAeH  PETPOCMEKTUBHbLIM  aHanM3
593 ambynaTtopHbIX KapT nauneHtoB ¢ CA 2-ro TMna
(419 keHwuH (70,66 %) n 174 (29,32 %) My*KUYMHbI,
NpPoAoNKUTENbHOCTb 3aboneBaHua — 10 [6; 15] neT),
npoxoguswnx  odtanbmosiornyeckoe  obcneno-
BaHWME B OTAENEHUW NIA3EPHON MUKPOXMPYPIUn
Y3 «10-a ropoackas KaMHuyeckas 6onbHMUa» 3a ne-
puog 2016-2023 rr. AnabeTtnyeckaa peTvHonaTuA
6bl1a oTMeyYeHa y 165 MaumeHTOB, Cpeau HUX He-
nponudepatmsHaa AP —y 74 (44,85 %), npenponu-
depatmBHasa — y 64 (38,78 %), nponndepatmsHas —
y 27 (16,36 %) naumeHTOB. MPynny nauneHToB 6e3 sKc-
CyAaTUBHO-TeMOpPParMyeckmx NposBAEHUI COCTaBUM
428 yenosek. B uccnepgoBaHue 6bl10 BKAOYEHO
6—8 noKasaTenen MMKEMMM 33 CYTKWU, YKA3aHHbIX
B INIMKEMUYECKOM Npodusie nauMeHTa B Hanpasie-
HMW Ha OCMOTP C PyHAYyC-NMH30M. [na oueHkn B
6b1IM NPUMEHEHDbI CieayoLLMe NOKa3aTeNun, UCnosb-
3yemble Npu HenpepbIBHOM MOHUTOPUHTE [JIIOKO3bI.

Moka3saTenb SD, NpeAcTaBAAOLWNN COOON BHYTPU-
CYyTOYHble KonebaHUsA YPOBHS [IOKO3bl, PACcCUNTbIBA-
v no popmyne:

SD =

rae SD — cTaHAapTHOe OTK/IOHEHWe, X, — i-€ U3MepeHHoe
3HAYEHME MIMKEMUM; X — CPEAHWUIA YPOBEHb MUKEMUW;
N — KOIMYECTBO U3MEPEHWIA YPOBHSA MMNKEMUN [8].

MokasaTtenb CV, TakKe npeacTaBasatowmii coboit
BHYTPUCYTOUHbIE KONebaHWA YPOBHSA FNIOKO3bl, pac-
CYnTbLIBANM No popmyne:

V= %,



HaqubIe nccinepoBaHusa

roe CV — KoapduuUMeHT Bapuaunmn, o — CTaHgapTHoe
OTKNOHEHUe; X — cpefHee 3HaYeHMe MUKeMUYeCcKmx
nokasatenein [8].

Mokaszatenb MAGE 6bin paccunTaH Kak cpeaHee
apudmeTHUecKoe BCEX TNIMKEMUYECKUX KosebaHui,
npeBbIWaloLWMx NOPOrosoe 3HavyeHne, no popmyne:

A
MAGE = Z—if 2>,

roe A — Karkaoe MnoBblWeHMe AW MOHUMXKEHWE YPOoB-
HA FIIOKO3bl B KPOBMW; N — KOJIMYECTBO HabatoaeHNi;
v = 1 — cTaHOapTHOEe OTK/JO0HEeHMe cpeaHero YpoBHA
FNOKO3bl 33 24 4.

MNokaszatenb TIR paccumTbiBanu BPyYHYO C y4eTOM
6—8 Nony4YeHHbIX NOKa3aTenen rmukemmm 3a 1 cyT. Kak
NPOLEHT BPEMEHMU, B TE4EHUE KOTOPOro YeNoBeK MOo-
XeT noaaepXunBaTb YPOBEHb [IHOKO3bl B Npeaenax au-
anasoHa 3,9-10,0 mmonb/n [8].

[OvHamuKka nporpeccrpoBaHmns 3abonesaHua 6bina
oTcnexkeHa 3a 1 mn 3 roga. MNporpeccmposanune AP pern-
CTPMpPOBanM Ha OCHOBAHMM NOIYHEHHOTO OCMOTPA C PyH-
OYC-IMH30M NpU M3MEHEHUN ee CTaZluM COMNACHO KAac-
cndumrkaumm E. Kohner n M. Porta (1991), yTBep:kaeHHOM
BcemmpHoOIM opraHmsaLmeit 3apaBooxpaHeHns [9].

CratncTnyeckyto 06paboTKy NosyyeHHbIX AaHHbIX
OCYLLECTBAANN C MCNONb30BaHMEM NaKeTa MNpPUKNag-
HbIX Nporpamm Statistica 12.

Pe3ynbrathl U 06CyKaeHue

Pe3ynbTaTbl CPaBHUTENbHOIO aHanAM3a MoOKasaTe-
e rnukeMmnn 1 ee BapmnabenbHOCTU B 06LLEN rpynne
C[ 2-ro TMna B 3aBMCMMOCTM OT Nosa NpeacTaBaeHbl
B Tabn. 1. NoKasaTtenu rmmkemmm n ee BapnabensHo-
CTW He 3aBUCENN OT Nosa B obwen rpynne nauMeHToB
c C 2-ro Tmna.

Pe3ynbtatbl CpaBHUTENBHOTO aHa/nM3a MOKasaTtenen
[IMKEMMM U ee BapuabesibHOCTM B rpynne naumeHTos ¢ P
npeacTaBneHbl B Tab. 2. MoKasaTenm MUMKEMMK U ee Bapu-
abenbHOCTN B AAHHOM rpyrne TakKe He 3aBUCeNn OT Nona.

Pe3ynbTaTbl CpaBHUTENBbHONO aHanM3a MOKa-
3aTesiell MMKeMUn U ee BapuabesbHOCTM B 3aBU-
CUMOCTU OT Hanuuua [P npepctasneHbl B Tabn. 3.
Mpynny naumeHToB ¢ AP oTanyanu 6onee BbICOKME MoO-
Kasatenu HbAlc (8,05 [77,0; 9,3] % vs 7 [6,39; 8,0] %,
U=23696,p=0,0004),FPG(8[7;10]mmonb/nvs7,4[6,2;
9,0] mmonb/n, U = 855, p = 0,001). MNokasaTtenn Kpa-
TKOoCpo4yHoM Bl SD n MAGE 6bin CTaTUCTUYECKU 3Ha-
ymmo Bbiwe y naumeHTtos ¢ AP (1,253 [0,707; 1,893]
vs 0,707 [0,283; 1,414], U =843,p =0,0211 1,4 [0,9;
2,31 vs 0,9 [0,4; 1,833], U = 843, p = 0,021 cooTBeT-
CTBEHHO). B rpynne ¢ [JP naumeHTOB C NOKasaTenem
CV 6onee 36 6bIN10 CTaTUCTUYECKU 3HAUYMMO Bonblue
(Fisher exact p = 0,037).

YcTaHOBNEH ONTUMa/bHbIM nopor  Koagpduuu-
eHTa KpaTKocpoyHol Bl (B TeueHue gHs) SD = 0,854
onAa onpepenenna Hannuma OP. Maowagb AUC nog
ROC-kpwuBoli coctaBuna 0,641 (95 % AU (0,524; 0,758)),
yyBcTBMTENbHOCTb — 64,71 %, cneuuduyHoOCTb —
62,32 % (p = 0,049). YcTaHOB/NEH ONTMMasIbHbII Nopor
KoappuumeHTa KpaTKocpouHoi Bl (B TeyeHue AHSA)
MAGE = 0,967 pna onpeaenenua Hanmuma OP. MNno-
waap AUC nog ROC-kpuBoi coctaBuna 0,641 (95 %
AW (0,524; 0,758)), uysctBMTENbHOCTb — 73,53 %,
cneumdumyHocte — 52,17 % (p = 0,049). Takum obpa-
30M, OaHHble MoKa3aTenn ABAAITCA Knaccudukato-
pamu cpegHero KayectBa ANA OnpeneneHuAa puUcKa
Hann4uuna [P.

Cnepyet OTMETUTb, YTO 3HAYEHWA [NHOKO3bI B KPO-
BM HaTOLL,AK NoKa3ann ceba Kak Knaccupukatop HU3-

Ta6nuu,a 1. Pe3ynbraTbl CPaBHUTENLHOIO aHanu3a noKasaTteneu rnMkeMmm u ee Bapua6eanocm B 06u1,ei7| rpynne
NN, C CaXapHbIm p,ua6e'rom 2-ro TMNa B 3aBUCUMOCTH OT Nona

Table 1. Results of a comparative analysis of glycemic indicators and their variability in the general group

of individuals with type 2 diabetes, depending on gender

Nokasatens MeHWuHbI My3KUMHbI CraTMcTUYeCKan 3HaYMMOCTb Pasnnuus,
(n=419) (n=17) Mann — Whitney U test
HbAlc, % 7,11[6,5; 8,2] 7,9 [6,5; 9,0] U =1340,0; p = 0,487
FPG, mmonb/n 7,5 [6,25;9,25] 7,94[6,8; 10,0] U =27905,5; p=0,142

KpamkocpoyHas sapuabenbHOCMb 2auKkemuu (8 meveHue OHs)

SD, mmonb/n

0,764 [0,327; 1,471]

0,854 [0,361; 1,756]

U =1014,0; p = 0,465

CV, %

10,768 [5,0543; 17,62]

10,957 [6,257; 1,653]

U =1028,5; p=0,532

MAGE, mmons/n

1,0 [0,45; 2,0]

1,2 [0,5; 1,967]

U =1041,0; p=0,592

TIR, %

100,0 [100,0; 100,0]

100,0 [50,0; 100,0]

U =1074,5; p=0,768

JonzocpouHas eapuabenbHoCmsb 2AUKemuu (8 meyeHue 3 nem)

SD HbAlc, %

0,46 [0,035; 0,977]

0,404 [0,0; 0,707]

U =25,0; p=0,635

CV HbAlc, %

5,32 [0,524; 11,167]

4,330 [0,0; 9,821]

U=24,0;p=0,562
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Tabnauua 2. Pe3synbTaTbl CPaBHUTE/NIbHOFO aHanuM3a MNapameTpoB FMKeMMUM, MNoOKasaTeseit ee BapuabenbHOCTM
n BennunH HbAlc B rpynne auny, ¢ anabeTnyeckon peTuHonatuen

Table 2. Results of a comparative analysis of glycemic parameters, its variability indicators and HbAlc values

in the group of individuals with diabetic retinopathy

Nokasatens eHWmHbI My KUMHBbI CTaTMCTUYECKas 3HAYMMOCTb Pas3nuuus,
(n=113) (n=52) Mann — Whitney U test
HbA1lc, % 8,0 [6,955; 9,6] 8,85 [7,63; 9,1] U =140,0; p = 0,405
FPG, mmonb/n 8,0[7,0;10,0] 8,0 [7,0; 10,0] U =2369,5; p=0,766

KpamkocpoyHas eapuabenbHOCMb 2AUKeMUU (8 meyeHue OHA)

SD, mmonb/n 1,015 [0,553; 1,74]

1,408 [0,778; 3,055]

U=92,0;p=0,299

CV, %, 11,19 [8,321; 19,272]

20,302 [8,391; 32,636]

U =90,0; p=0,265

MAGE, mmonb/n 1,233[0,583; 2,095]

1,783 [1,1; 3,333]

U=288,5;p=0,241

TIR, % 100,0 [58,5; 100,0]

50,0 [33,0;100,0]

U=875;p=0,226

JonzocpoyHasn sapuabesbHocmeb 2auUKemuu (6 meveHue 3 1em)

SD HbAlc, % 0,664 [0,0; 1,131]

3,041 [0,510; 5,331]

U =6,0; p=0,868

CV HbAlc, % 7,253 [0,0; 12,856]

30,149 [7,376; 70,726]

U=6,0;, p=0,868

Ta6nuu.a 3. Pe3ynbTaTbl CPaBHUTENIbHOrO aHaNMU3a noKasartenei rnukemuu u ee Bapua6enb|-|ocm B 3aBUCMMOCTU

OT HaNAnuunAa p,uaGeTuqecuoﬁ peTuHonaTuun

Table 3. Results of a comparative analysis of glycemic indicators and its variability depending on the presence

of diabetic retinopathy

CratucTnyeckas 3Ha4YMMoCTb

bes npoasneHuin P Hannuwne P
MNokasartensb (n = 428) (n = 165) pasnnqwﬂ,
Mann — Whitney U test
HbAlc, % 7,0 [6,39; 8,0] 8,05 [7,0; 9,3] U =23696; p = 0,0004
FPG, mmonb/n 7,46,2;9,0] 8,0[7,0;10,0] U =855,0; p = 0,001

KpamkocpoyHas eq,

puabenbHocMe 2auKemuu (8 meveHue OHs)

SD, mmonb/n

0,707 [0,283; 1,414]

1,253 [0,707; 1,893]

U =843,0;p=0,021

cV, % 9,753 [4,615; 16,669] 14,285 [8,314; 21,429] U=0915,5;p=0,071
CV 6onbuie 36, % 2,89 14,71 Fisher exact p = 0,037
MAGE, mmonb/n 0,9 [0,4; 1,833] 1,4 [0,9; 2,3] U =843,0; p=0,021

TIR, %

100,0 [100,0; 100,0]

100,0 [50,0; 100,0]

U =913,5; p=0,069

,quaOCpO'-lHGH eapua6e/1bHocmb enuKkemuu (B meyeHue mpex nem)

SD HbAlc, %

0,07 [0; 0,707]

0,665 [0,205; 0,968]

U =27;p=0,056

CV HbAlc, %

1,13 [0;9,821]

7,253 [2,165;11,711]

U =26;,p=0,061

KOro KauyecTtBa 4sa onpegenexnuna Haanuma AP (nopo-
rosoe 3HayeHue — 7,17 mmonb/n, nnowaab AUC nog,
ROC-kpuBoit — 0,597 (95 % OW (0,542; 0,651)), uyscTaun-
TeNbHoCTb— 69,54 %, cneunduuHoctb—47,06 % (p = 0,007).

PesynbTaTbl CPaBHUTENBHOrO aHa/M3a MoOKasaTe-
nen rMKkeMmnn n ee BapnabesbHOCTU B 3aBUCUMOCTHU
oT Taxkectn [P npeactasneHsbl B Taba. 4. Mpynnbl na-
LUMEHTOB C HenpoandepaTnsHon, npenponndepaTns-
HOM 1 nponudepaTnsHoi [P He OTIMYAAUCH NO MOKa-
3aTeNAM [JIMKEMUW U ee BaprMabenbHOCTU.

YactoTa nporpeccMpoBaHmMa HenponavdepaTms-
HOM u npenpoandepatmsHon AP Ha 1-m roay Ha-
bntogeHusa coctasuna 30,4 (95 % AU (11,63-49,24))
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n 13,16 (95 % AN (2,41-23,91)) Ha 100 naumeHTOB
cooTBeTCTBEeHHO. [TporpeccuposaHme [P Ha 1-m roay
HabnoaeHns 6bin0 cBA3aHO C bonee BbICOKMMU MO-
KasaTenammn KpaTkocpouHoi BI: SD (3,8 [2,68; 4,9]
vs 1,15 [0,71; 1,4], p = 0,045); CV (41,3 [35,37; 47,1]
vs 15,71 [8,14; 16,0], p = 0,045), MAGE (4,9 [2,87; 7,0]
vs 1,3 [1,0; 2,0], p = 0,045).

YacTtoTa nporpeccMpoBaHuna HenpoandepaTms-
HOM n npenpoandepatmsHoin P Ha 3-m rogy Ha-
b6ntoaeHusa gocturana 32,35 (95 % AU (16,63-48,08))
n 25,58 (95 % AW (12,54-38,62) Ha 100 naumeHTOB
cooTBeTCcTBEHHO. [lporpeccuposaHne [P Ha 3-m
rogy HabnwogeHua 6blno accoummpoBaHo ¢ bonee
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OT TAXKEeCTU p,uaGeTuqecuoﬁ peTuHonaTtuun

Table 4. Results of a comparative analysis of glycemic indicators and its variability depending on the severity

of diabetic retinopathy

CraTucTnyeckan 3Ha4YMmocCTb

NoKasaTenb HenponudepatnsHas MpenponndepatmsHan MponudepatmsHasn pasanuma, Mann — Whitney
(n=74) (n=64) (n=27)
U test
HbAlc, % 8,0 [6,50; 10,0] 8,3[7,0; 10,2] 7,7 [7,05; 9,045] H=2,666; p=0,264
FPG, mmonb/n 8,0 [6,96; 9,2] 8,7 [8,0; 10,0] 7,0[6,8; 10,0] H=2,158; p=0,34

KpamkocpoyHasa eapuabenbHocmeo 2auKkemuu (8 meyeHue OHA)

SD, mmonb/n

1,402 [0,608; 1,626]

1,041 [0,707; 1,777]

1,383 [0,790; 4,142]

H=1,035; p=0,596

CcV, %

15,713 [9,428; 24,873]

11,355 [8,145; 19,742]

14,293 [9,66; 35,262]

H=0,921;p=0,631

MAGE, 1,567 [0,633; 2,3] 1,3 [1,0; 2,023] 1,7 [0,983; 5,167] H=0,841; p=0,657
MMOSb/N
TIR, % 100,0 [100,0; 100,0] 100,0 [33,0; 100,0] 75,0 [50,0; 100,0] H=1,904; p=0,386

Jonzocpo

YHasA sapuabenbHOCMb 2auKkemuu (8 mevyeHue 3 1em)

SD HbAlc, %

0,070 [0,02; 0,707]

0,3464 [0,02; 0,947]

1,131 [0,981; 1,156]

H=1,237;p=0,539

CV HbAlc, %

1,230 [0,0; 9,821]

3,039 [0,0; 9,754]

12,856 [11,898; 12,85]

H=1,448; p = 0,485

BbICOKMM MOKasaTtenem gonrocpoyHoi BI: SD HbAlc
(3,418 [3,042; 5,219] vs 0,202 [0,0; 0,52], p = 0,052).

B pamkax KOHUenuuu HenpepbiBHOTO MOHWUTO-
PWHra roKo3bl ANnA naumeHTos ¢ C 2-ro Tuna akTus-
HO 0b6Cy)KaaeTca BOMPOC WMCMO/Mb30BAHMA WMHAEKCOB
ponrocpoyHoit B CV mn SD Kak OCHOBHbIX Mapame-
TPOB, XapaKTEPU3YIOLLMX CTENEHb Pa3bpoca 3HaYeHU
MUKEMUM NPU NPOBEAEHUM HEenpepbiBHOr0 MOHU-
TOpMpOoBaHMA rtoKko3sbl. O6a nokasaTtens HblAn acco-
LUMMpoBaHbIcnporpeccupoBaHem/JPynaLmeHToB CX0-
POLLIMM FIMKEMUYECKMM KOHTPONEM B UCCNe0BaHUAX
2020-2024rr.[10-12]. B 2017 r. MexXayHapOaHbI KOH-
CEHCYC MO NepesoBbIMTEXHONOMMAM U SIeYeHnto guabe-
Ta pekomeHA0Ban noporosoe 3HayeHue CV B 36 % ana
npeaynpexaeHna CcepaeyHo-coCyancTbiX COBbITUIA,
B8 2022 r. nopor AaHHOro NokasaTtena 6bi1 yTOUYHEH Apy-
rMMM aBTOpamMm Kak 33 % [20; 21].

B npeacraBneHHOM uccnenoBaHUUM KOAMYECTBO
nauMeHToB C Nnokasatenem CV 6onee 36 % 6bln10 cTa-
TUCTUYECKM 3HaUMMo bonblue B rpynne ¢ AP (Fisher
exact p = 0,037), noKasaTesnb KpaTKocpouHol Bl CV
TaKKe Obla CTAaTUCTMYECKM BbILLE B Fpynre ¢ nporpec-
cupoBaHuem [P B TeueHue 1 roga (41,3 [35,37; 47,1]
vs 15,71 [8,14; 16,0], p = 0,045)

MokasaTenb KpaTKocpouHol Bl SD 6bin Bblwe
y nauuenToB ¢ AP (1,253 [0,707; 1,893] vs 0,707
[0,283; 1,414], U = 843, p = 0,021), a TaKKe y nauu-
eHTOB C nporpeccuposaHnem [P B TedyeHne 1 roga
(3,8[2,68; 4,9] vs 1,15 [0,71; 1,4], p = 0,045).

YcTaHOBAEH ONTMMabHbIA Nopor KoadduumeHTa
KpaTkocpouyHon Bl (B TeueHue aHs) SD = 0,854 ana
onpeaeneHna Hanuuma AP c¢ nnowagbto AUC nog,
ROC-kpmBoit 0,641 (95 % AU (0,524; 0,758)). OgHa-
KO OaHHbIN MOKa3aTeNb ABAAETCA KAacCUPUKATOPOM

cpefHero KauecTsa A4/1a onpeaeneHmnsa pucka Haanumnsa
[P. BO3MOXKHO, 3TO MOXEeT bbiTb 06YCNOBNEHO TEM,
yto CV 1 SD oTpaxatoT TONbKO AUCMEepCcUio nusmepe-
HWIA BOKPYT CpeaHero 3HaYeHus, He yunTbiBas nops-
OOK NOJIYYEHHbIX U3MEPEHWNA.

MNMoKasaTenb KpaTkocpoyHoh BI MAGE oTpaxa-
eT cpefHee apudmeTnyeckoe BCEX FUKEMUYECKMUX
OTK/IOHEHW, NPEBLILAIOLWNX NOPOroBOE 3HAYeHMe.
[aHHbIN nokasaTtenb 6bin Bbilwe y nauueHToB ¢ AP
(1,4 [0,9; 2,3] vs 0,9 [0,4; 1,833], U = 843, p = 0,021),
a TaKXe y nauMeHTOB C nporpeccuposBaHuem [P
B TeuyeHue 1 ropa (4,9 [2,87; 7,0] vs 1,3 [1,0; 2,0],
p = 0,045). Bbin ycTaHOBNEH ONTUMasbHbIM Nopor
KoadduumneHTa KpaTKocpoyHoli Bl (B TeyeHue AHA)
MAGE = 0,967 ana onpegenenua Haanuma AP ¢ nno-
waapto AUC nog ROC-kpusoii 0,641 (95 % AU (0,524;
0,758)). JaHHbIN MOKasaTenb TaKXe ABNAETCA Kaac-
cMdMKaTOpPOM CpefHEro KayecTsa A1A onpeseneHuns
pucka Hanmuma AP. CTouT oTMeTUTb, YTO NOpOrosoe
3HayeHne MAGE ansa oueHKM pUCKa cepaeyvHo-cocy-
OMNCTbIX COObITUIA B HAy4YHOM AnTepaType Bbille U Co-
crasnset okono 3,9 mmonb/n (70 mr/an) [22].

B HacToAwem wnccnenoBaHuM He 6bl10 ycTaHOB-
NIeHO CTaTUCTUYECKM 3HAYMMOW PasHULbI B MHAEKCE
TIR, TaK Kak COrMacHo Noay4eHHbIM AaHHbIM BblIOOp-
KW PEeTpPOCNeKTUBHOIO aHanmM3a 6O0/bLIMHCTBO MNaLu-
€HTOB HaxoAwu/0Cb B Npeaenax Lenesoro AnanasoHa
3,9-10,0 mmonb/n. Cneayer yunTbiBaTb, YTO AaHHbIN
nokKasaTesib TaKXe bbln accoummposaH ¢ 1P B apyrux
nccnenoBaHUAX, NPU KaXKA0M abCoNOTHOM CHUMKEHUN
TIR Ha 10 % pwvck [P yBennumsanca Ha 8 % [23].

MokasaTtenb gonrocpoyHoi B SD HbAlc B TedeHue
3 net 6bIN CTATUCTUYECKM 3HAUMMO BbILLE Y MALNEHTOB
¢ nporpeccuposBaHmem [P Ha 3-m rogy HabawoaeHus
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Haquble nccnepgoBaHud

(3,418 (3,042;5,219] vs 0,202 [0,0; 0,52], p = 0,052). No
AaHHbIM HEKOTOPbIX aBTOpOB, BapunabenbHocTb HbAlc
MOXKET ObITb NYYLIMM UHAEKCOM ANS NPOrHO3UPOBa-
HuA [P, NOCKONbKY OTpakaeT Kak FPG, Tak n noctnpaHx-
AManbHble YPOBHM 1tOKO3bI, @ TaKkKe bonee JOCTyMNHa
ONA KNIMHUYECKOW peanusaumm 1 oueHKK. Mokasatenb
SD HbAlc 6bin accouMMpoBaH C MPOrpPeccMpoBaHU-
em [P B psage uccnegosaHuin 2019-2024 rr. [24-26].
B Apyrux nccneaoBaHusax AaHHbIM NoKasaTtesib He 6bin
CBfI3aH C Pa3BUTUEM M nporpeccuposaHmem AP nnbo
6bl1a oTMeYeHa cnaban Koppensauma [17-19].

BbiBoAbl

1. MOHUTOPUHT U cHUKeHue Bl moryT 6bITb BaXK-
HbIMM acnekTamu NPoPuUNaKTUKN U 3ame/IeEHMA NPo-
rpeccmpoBanua AP y naymenTos ¢ C[ 2-ro Tvna.

2. MNoKasatenn KpaTkocpouHoit Bl SD n MAGE
6b1IM CTaTUCTUYECKM 3HAUYMMO BblLLe Y NaumeHTos ¢ C,
C Hanuumem [P no cpaBHeHUIO c NaymeHTamu 6e3 [P
(1,253 [0,707; 1,893] vs 0,707 [0,283; 1,414], U = 843,
p=0,021un141[09; 2,3]vs09][0,4; 1,833], U=23843,
p = 0,021 cOOTBETCTBEHHO).

3. TaxkecTb [P He 6blna accouMmMpoBaHa C NoKasa-
TENSAMU MIMKEMUUN U ee BapMabenbHOCTH.

4. Nporpeccuposanme AP Ha 1-m rogy HabnoaeHus
6b1n10 cBA3aHO € 60s1ee BbICOKMMM MOKa3aTENAMM KPaTKO-
cpouHoi BI:SD (3,8 [2,68;4,9] vs 1,15[0,71; 1,4], p=0,045);
CV (41,3 [35,37; 47,1] vs 15,71 [8,14; 16,0], p = 0,045),
MAGE (4,9 [2,87; 7,0] vs 1,3 [1,0; 2,0], p = 0,045).

MporpeccupoBaHmne AP Ha 3-m rogy Habnwge-
HMA BblN0 cBA3aHO C 6onee BbICOKMM MOKasaTesiem
ponrocpoyHon Bl SD HbAlc (3,418 [3,042; 5,219]
vs 0,202 [0,0; 0,52], p = 0,052). B uccnegoBaHuun He
6bl/I0 YCTAaHOB/IEHO CTAaTUCTUYECKU 3HAYMMOM pas-
HUubl B MHAekKce TIR. YcTaHOBNEH ONTMMasbHbIA No-
por KoadduuneHToB KpaTKocpouHoi Bl (SD = 0,854
n MAGE = 0,967) ana onpegeneHus Hanuuusa AP.
Mnowaab AUC nog ROC-kpmson coctasuna 0,641,
4YTO CBUMAETENLCTBOBANO O TOM, YTO AaHHbIe NOKa3aTe-
N ABNAKOTCA KnaccudpuKaTopamm cpeaHero Kayecrtsa
ONA onpeaeneHna pucka Haanumna P.

5. nnkemmnyeckas BapnabenbHocTb bblna accouu-
MpoBaHa ¢ Hannumem [P n ee nporpeccnpoBaHmem,
OAHaKO He MOXKET ObITb MCMO/Ib30BaHa B KayecTse
€AMHCTBEHHOrO MapKepa nporpeccuposBaHmna [P.
TpebyloTca AanbHelwne nccneaoBaHns ANs yCTaHOB-
NIeHNA KOMNAeKca MapKepoB, 3GOEKTUBHbIX B OLLEHKE
pucKa nporpeccupoBaHma [P.

Nutepartypa

1. IDF diabetes atlas // International diabetes federation. — 10th ed. — Brussels, 2021. — URL: https://www.diabetesatlas.org (date

of access: 14.11.2022).

2. Fundus photographic risk factors for progression of diabetic retinopathy ETDRS report number 12 / Early Treatment Diabetic
Retinopathy Study Research Group // Journal of VitreoRetinal Diseases. Ophthalmology. — 1991. — Vol. 9, Ne 5. — P. 823—-833.

3. Assessing the importance of risk factors for diabetic retinopathy in patients with type 2 diabetes mellitus : results from the
classification and regression tree models / Z. Zhang, D. Lv, Y. You [et al.] // Journal of family & community medicine. — 2024. — Vol. 31,

Ne 3. — P. 197-205.

4. Rapid reduction of HbA1c and early worsening of diabetic retinopathy : a real-world population-based study in subjects with type
2 diabetes / R. Simo, J. Franch-Nadal, B. Vlacho [et al.] // Diabetes Care. — 2023. — Vol. 46, N2 9. — P. 1633—1639.

5. Diabetic retinopathy environment-wide association study (EWAS) in NHANES 2005-2008 / K. Blighe, S. Gurudas, Y. Lee,
S. Sivaprasad // Journal of clinical medicine. — 2020. — Ne 9. — P. 2005-2008.

6. The prevalence and systemic risk factors of diabetic macular edema : a cross-sectional study from Turkey / D. Acan, M. Calan,
D. Er [et al.] // BMC Ophthalmology. — 2018. — Ne 18. — doi: 10.1186/512886-018-0753-y.

7. Long-term visit-to-visit glycemic variability as predictor of micro- and macrovascular complications in patients with type
2 diabetes: the Rio de Janeiro type 2 diabetes cohort study / C. R. L. Cardoso, N. C. Leite, C. B. M. Moram, G. F. Salles // Cardiovascular

Diabetology. —2018. — Ne 17. — doi: 10.1186/512933-018-0677-0.

8. How to Measure Glycemic Variability? A Literature Review / S. Lazar, I. lonita, D. Reurean-Pintilei, B. Timar // Medicina. — 2024. —

Vol. 60 (1). — doi: 10.3390/medicina60010061.

9. Porta, M. Screening for diabetic retinopathy in Europe / M. Porta, E. M. Kohner // Diabetic Medicine. — 1991. — Vol. 8. — P. 197-198.
10. Glycemic profile variability as an independent predictor of diabetic retinopathy in patients with type 2 diabetes : a prospective
cohort study / F. Dehghani Firouzabadi, A. Poopak, S. Samimi [et al.] // Frontiers in endocrinology (Lausanne). — 2024. — Vol. 7, Ne 15. —

doi: 10.3389/fendo.2024.1383345

11. Fasting glucose variation predicts microvascular risk in ACCORD and VADT / J. J. Zhou, J. Koska, G. Bahn, P. Reaven // The Journal
of clinical endocrinology and metabolism. —2021. — Vol. 106, Ne 4. — P. 1150-1162.

12. Long-term outcomes among young adults with type 2 diabetes based on durability of glycemic control. Results from the today
cohort study / Today study group // Diabetes care. — 2022. — Vol. 45, Ne 11. — P. 2689-2697.

13. Glycemic variability assessed by continuous glucose monitoring and the risk of diabetic retinopathy in latent autoimmune
diabetes of the adult and type 2 diabetes / J. Lu, X. Ma, L. Zhang [et al.] // Journal of diabetes investigation. — 2019. — Vol. 10, Ne 3. —

P.753-759.

2+2026
3pnpasooxpaHeHue. Healthcare



HaqubIe nccinepoBaHusa

14. Relationship between Time in Range, Glycemic Variability, HbA1c, and complications in adults with type 1 diabetes Mellitus /
A. El, M. Van Elsen, S. Charleer [et al.] // The Journal of clinical endocrinology and metabolism. — 2022. — Vol. 107, Ne 2. — P. 570-581.

15. Visit-to-visit variability of glycemia and vascular complications: the Hoorn Diabetes Care System cohort / R. C. Slieker,
A. A. W. H. van der Heijden, G. Nijpels [et al.] // Cardiovascular diabetology. — 2019. — Vol. 18, Ne 1170. — doi: 10.1186/512933-019-0975-1.

16. Hsieh, Y. T. Fasting plasma glucose variability is an independent risk factor for diabetic retinopathy and diabetic macular edema in
type 2 diabetes : an 8-year prospective cohort study / Y. T. Hsieh, M. C. Hsieh // Clinical & experimental ophthalmology. — 2020. — Vol. 48,
Ne 4. — P. 470-476.

17. The Association between Mean glycated haemoglobin or glycaemic variability and the development of retinopathy in people
with diabetes : a retrospective observational cohort study / K. Dhatariya, A. Humberstone, A. Hasnat [et al.] // Diabetes therapy:
research, treatment and education of diabetes and related disorders. — 2021. — Vol. 12, Ne 10. — P. 2755-2766.

18. Association between visit-to-visit variability of glycated albumin and diabetic retinopathy among patients with type 2 diabetes :
a prospective cohort study / D. Dai, Y. Shen, J. Lu [et al.] // Journal of diabetes and its complications. — 2021. — Vol. 35, Ne 9. — doi:
10.1016/j.jdiacomp.2021.107971.

19. Kim, H.U. Long-term HbAIc variability and the development and progression of diabetic retinopathy in subjects with type
2 diabetes / H. U. Kim, S. P. Park, Y. K. Kim // Scientific reports. — 2021. — Vol. 11. — doi: 10.1038/s41598-021-84150-8.

20. International Consensus on Use of continuous glucose monitoring / T. Danne, R. Nimri, T. Battelino [et al.] // Diabetes Care. —
2017. - \Vol. 40, Ne 12. — P. 1631-1640.

21. Defining the target value of the coefficient of variation by continuous glucose monitoring in Chinese people with diabetes /
Y. Mo, X. Ma, J. Lu [et al.] // Journal of diabetes investigation. — 2021. — Vol. 12, Ne 6. — P. 1025-1034.

22. Monnier, L. Glycemic variability: the third component of the dysglycemia in diabetes. Is it important? How to measure it? /
L. Monnier, C. Colette, D. R.Owens // Journal of Diabetes Science and Technology. — 2008. — Vol. 2, Ne 6. — P. 1094—1100.

23. Comparison of glucose time in range and area under curve in range in relation to risk of diabetic retinopathy in type 2 diabetes
patients /Y. Wang, J. Lu, Y. Shen [et al.] // Journal of diabetes investigation. — 2022. — Vol. 13, Ne 9. — P. 1543-1550.

24. HbA1c variability and long-term glycemic control are linked to diabetic retinopathy and glomerular filtration rate in patients with
type 1 diabetes and multiethnic background / L. Rosa, L. Zajdenverg, D. Lopes Souto [et al.] // Journal of diabetes and its complications. —
2019. — Vol. 33, Ne 9. — P. 610-615.

25. Mao, Y. HbAlc variability as an independent risk factor for microvascular complications in type 1 diabetes / Y. Mao, W. Zhong //
Journal of diabetes science and technology. — 2024. — Vol. 18, Ne 2. — P. 380—-388.

26. Effects of glycemic variability on the progression of diabetic retinopathy among patients with type 2 diabetes // J. Y. Park,
J. H. Hwang, M. J. Kang [et al.] // Retina. — 2021. — Vol. 41, Ne 7. — P. 1487-1495.

References

1. IDF diabetes atlas. 10th ed. International diabetes federation. Brussels. 2021. Available at: https.//www.diabetesatlas.org
(accessed: 14.11.2022).

2. Early Treatment Diabetic Retinopathy Study Research Group. Fundus photographic risk factors for progression of diabetic
retinopathy ETDRS. J VitreoRetin Dis. 1991; 9(5): 823-833.

3. Zhang Z., Lv D., You Y., et al. Assessing the importance of risk factors for diabetic retinopathy in patients with type 2 diabetes
mellitus: results from the classification and regression tree models. J Family Community Med. 2024; 31(3): 197-205.

4. Simo R., Franch-Nadal J., Vlacho B., et al. Rapid reduction of HbAlc and early worsening of Diabetic Retinopathy. Diabetes Care.
2023; 46(9): 1633—1639.

5. Blighe K., Gurudas S., Lee Y., Sivaprasad S. Diabetic retinopathy environment-wide association study (EWAS) in NHANES 2005—-
2008. J Clin Med. 2020; 9: 2005-2008.

6. Acan D., Calan M., Er D., et al. The prevalence and systemic risk factors of diabetic macular edema. BMC Ophthalmol. 2018; 18.
doi: 10.1186/s12886-018-0753-y.

7. Cardoso C.R.L., Leite N.C., Moram C.B.M., Salles G.F. Long-term visit-to-visit glycemic variability as predictor of micro- and
macrovascular complications in patients with type 2 diabetes. Cardiovascular. Diabetol. 2018; 17. doi: 10.1186/s12933-018-0677-0.

8. Lazar S., lonita I., Reurean-Pintilei D., Timar B. How to Measure Glycemic Variability? Medicina. 2024; 60(1). doi: 10.3390/
medicina60010061.

9. Porta M., Kohner E.M. Screening for diabetic retinopathy in Europe. Diabetic Medicine. 1991, 8: 197-198.

10. Dehghani Firouzabadi F.,, Poopak A., Samimi S., et al. Glycemic profile variability as an independent predictor of diabetic
retinopathy in patients with type 2 diabetes. Front Endocrinol (Lausanne). 2024; 7(15). doi: 10.3389/fendo.2024.1383345.

11. Zhou J.J., Koska J., Bahn G., Reaven P. Fasting glucose variation predicts microvascular risk in ACCORD and VADT. J Clin Endocrinol
Metab. 2021; 106(4): 1150-1162.

12. Today study group. Long-term outcomes among young adults with type 2 diabetes based on durability of glycemic control.
Diabetes care. 2022; 45(11): 2689-2697.

13. LuJ., Ma X., Zhang L., et al. Glycemic variability assessed by continuous glucose monitoring and the risk of diabetic retinopathy
in latent autoimmune diabetes of the adult and type 2 diabetes. Diabetes Invest. 2019; 10(3): 753-759.

14. El A., Van Elsen M., Charleer S., et al. Relationship between Time in Range, Glycemic Variability, HbAlc, and complications
in adults with type 1 diabetes Mellitus. J Clin Endocrinol Metab. 2022; 107(2): 570-581.

15. Slieker R.C., H van der Heijden A. A. W. H., Nijpels G., et al. Visit-to-visit variability of glycemia and vascular complications.
Cardiovasc Diabetol. 2019; 18. doi: 10.1186/s12933-019-0975-1.

16. Hsieh Y.T., Hsieh M.C. Fasting plasma glucose variability is an independent risk factor for diabetic retinopathy and diabetic
macular edema in type 2 diabetes. Clin Exp Ophthalmol. 2020; 48(4): 470-476.

2+2026
3npaBooxpaHeHue. Healthcare



Haquble nccnepgoBaHud

17. Dhatariya K., Humberstone A., Hasnat A., et al. The Association between Mean glycated haemoglobin or glycaemic variability
and the development of retinopathy in people with diabetes. Diabetes Therapy. 2021; 12(10): 2755-2766.

18. Dai D., Shen Y., Lu J., et al. Association between visit-to-visit variability of glycated albumin and diabetic retinopathy among
patients with type 2 diabetes. J Diabetes Complicat. 2021; 35(9). doi: 10.1016/j.jdiacomp.2021.107971.

19. Kim H.U., Park S., Kim Y.K. Long-term HbAIc variability and the development and progression of diabetic retinopathy in subjects
with type 2 diabetes. Sci Rep. 2021; 11. doi: 10.1038/541598-021-84150-8.

20. Danne T., Nimri R., Battelino T, et al. International Consensus on Use of continuous glucose monitoring. Diabetes Care. 2017;
40(12); 1631-1640.

21. Mo Y., Ma X., Lu J., et al. Defining the target value of the coefficient of variation by continuous glucose monitoring in Chinese
people with diabetes. J Diabetes Invest. 2021; 12(6): 1025-1034.

22. Monnier L., Colette C., Owens D.R. Glycemic variability: the third component of the dysglycemia in diabetes. Is it important?
How to measure it? J Diabetes Sci Technol. 2008; 2 (6): 1094—-1100.

23. Wang Y., Lu J., Shen Y., et al. Comparison of glucose time in range and area under curve in range in relation to risk of diabetic
retinopathy in type 2 diabetes patients. J Diabetes Investig. 2022; 13(9); 1543—-1550.

24. Rosa L., Zajdenverg L., Lopes Souto D., et al. HbA1c variability and long-term glycemic control are linked to diabetic retinopathy
and glomerular filtration rate in patients with type 1 diabetes and multiethnic background. J Diabetes Complicat. 2019; 33(9): 610-615.

25. Mao Y., Zhong W. HbA1c variability as an independent risk factor for microvascular complications in type 1 diabetes. J Diabetes
Sci Technol. 2024; 18(2): 380-388.

26. Park J.Y., Hwang J.H., Kang M.J., et al. Effects of glycemic variability on the progression of diabetic retinopathy among patients
with type 2 diabetes. Retina. 2021; 41(7): 1487-1495.

KoHTakTHasa nHpopmaumsa:

Cudoposu4 AHHa PoiwapdosHa — Bpay-odTaNbMONOT OTAENEHUA Na3ePHOM MUKPOXMPYPIrum
10-7 ropoacKkan KnMHWYeckas 601bHMULA

Yn. Y6opesuya, 73, 220096, r. MUHCK

Cn. ten. +375 17 341-64-71

ORCID: 0009-0005-4501-6254

Yyactue aBTOpOB:

KoHuenuma n ausanH nccnegosaHus: A. P. C.

C6op nHpopmauumn n obpaboTtka matepuana: A.P.C.,, U.T. 3, C. B.P,, B. B. C.
Cratuctnyeckan obpaboTtka gaHHbIx: A. P. C.

HanucaHue Tekcra: A. P. C.

Pepaktuposanme: T A. U, 1. U. O, N. T. 3.

UmwenHeykas TamoesaHa AnekcaHdposHa. ORCID: 0000-0002-9353-8664
JAaHunosa Jlapuca NeaHosHa. ORCID: 0000-0003-0560-8843

3aboposcKuli Meope leHpuxosuy. ORCID: 0009-0009-0876-1721

Casuy Bukmopus BauynasosHa. ORCID: 0009-0004-5549-6645

Padvkosa Ceemnara BanepoesHa. ORCID: 0009-0002-2370-5751
KoH}AuKT nHtepecos orcyrcreyer

Noctynuna 10.12.2025
MpuHAaTa K neyatn 13.01.2026

2+2026
3pnpasooxpaHeHue. Healthcare



