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Pesiome

BeeneHue. Bbicokas yactota anabeTtnyeckoro ketoaumaosa (AKA) npu maHudecrtaumm caxapHoro auabeta 1-ro tuna (CA1)
y AeTeit 0bycnoBneHa ero No3LHUM BbisiBReHUEM. [MMKMPOBaHHbIV reMornobuH (HbALc) HaumMHaeT NoBbIWaTbCA 3340110 A0 NOSB-
NEHUS KIMHUYECKMX CUMNTOMOB, OAHAKO, €r0 Po/ib Kak AOCTYMHOro TeCTa MEPBOro YPOBHSA ANS CKPMHUHIA M3y4YeHa HEAO0CTaTOUHO.
Lens. MNpoaHanu3nposath nokasatenm HbALc B 3aBUCMMOCTM OT TSHKECTU MaHWdeCTalmm, BO3pacTa M AAUTENbHOCTM CUMMNTOMOB
y AieTel c BnepBble BbisBneHHbiM CA 1.

Martepuansl u metoabl. Obcnenosaro 128 peteit (Meanana Bospacta 11,0 roaa) ¢ Bnepsble BbisiBneHHbIM C41 B 2024-2025 rr.
MpoBeaeH CpaBHUTENbHbIV 1 KOPPENALMOHHbIM aHanu3 yposHs HbAlc B 3aBucumocTy oT Hanmumng [1IKA, Bo3pacta 1 AnnUTeNbHOCTH
npeaLecTByOWMX CUMMNTOMOB.

Pesynbtatbl. Megunana HbAlc npu rocnutanmsaumm coctasuna 11,9% [10,1; 13,8]. YposeHb HbALc 6bin 4OCTOBEPHO Bbille Npu
[KA: 12,9 npotus 11,45% (p = 0,004). 3HauMMbIX pa3nnynii B 3aBUCMMOCTU OT BO3pacTa He BbisiBneHo (p = 0,297). YctaHoBneHa
nonoxwuTensHas koppensumsa mexay HbAlc u anutenbHoctbio cumntomoB (r = 0,34; p < 0,001). MNpu AnnTeNbHOCTM CUMNTOMOB
<7 pHeit (n = 48) meamnana HbAlc cocrasuna 10,6%, npu 3ToM y 21 pebeHka »anobbl OTCYTCTBOBaNM, @ 6 U3 HUX NMOCTYMUAN
B coctosHum [JKA. B atoit rpynne Hannune KA Takxke accouumposanocs ¢ 6onee Bbicoknm HbAlc (12,5%).

BuiBoabl. YpoBeHb HbAlc B nebiote CL11 cylecTBeHHO NPeBbIWAET AMATHOCTUYECKMIA MOPOT, KOPPENUPYET C TIXKECTbI0 MaHM-
becTaummn v AAUTENBHOCTBIO CUMMTOMOB, HO HE 3aBUCUT OT Bo3pacTa. Beicokne nokasatenn HbAlc gaxe npu oTcyTCTBMM Xanob
NOATBEPXAAIOT HaNNYMe Nepuoaa CKPbITON AUCIIMKEMMUK, YTO OTKPbIBAET MepPCNeKTVBLl 41 ero anpobaluu B Ka4yecTBe TecTa
nepBOro ypoBHA Npu MaccoBoM ckpuHuHre CA1 ang nepeuyHoi npodunaktmkn JKA.

KntoueBble cnoBa: caxapHblii AMabeT 1 Tuna, AeTu, MUKMPOBaHHbIN remornobuH, HbAlc, anabeTtnueckuii ketoaumaos, CKpuHuHr C41
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POBAHHOrO remMornobuHa Ang npenoTepalleHms MaHudecTaummn caxapHoro avabeta 1-ro TMna B COCTOSIHUM AnMabeTuyeckoro
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Abstract
Introduction. High rates of diabetic ketoacidosis (DKA) at type 1 diabetes (T1D) onset in children are linked to delayed diag-
nosis. HbAlc levels rise before clinical manifestation, but its utility as a first-line screening test remains insufficiently studied.
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Aim. To analyze HbAlc levels in relation to manifestation severity, age,and symptom duration in children with newly diagnosed T1D.
Materials and methods. The study included 128 children (median age 11.0 years) diagnosed with T1D in 2024-2025. HbAlc
levels were analyzed based on the presence of DKA, age, and symptom duration.

Results. The median HbAlc at admission was 11.9% [10.1; 13.8]. HbAlc was significantly higher in DKA cases: 12.9% vs.
11.45% without DKA (p = 0.004). No significant age-related differences were found (p = 0.297). A moderate positive correlation
was observed between HbAlc and symptom duration (r = 0.34; p < 0.001). In patients with symptoms <7 days (n = 48), the medi-
an HbAlc was 10.6%; 21 of them were asymptomatic, and 6 presented with DKA. In this subgroup, DKA was also associated
with significantly higher HbAlc (12.5%).

Conclusions. HbAlc levels at T1D onset significantly exceed the diagnostic threshold, correlate with severity and symptom
duration, and are independent of age. High HbA1lc in asymptomatic cases confirms a period of silent dysglycemia. HbAlc is a
promising first-line tool for mass screening programs aimed at early T1D detection and DKA prevention.
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BBEOEHUE

[unabeTnyecknit ketoaumpos (OKA) aBnsetcs oCHOBHOM
NMPUYUHOM CMEPTHOCTU M MHBANMAM3ALMM AeTel C MaHube-
CTauumen caxapHoro anabeta 1-ro tuna (CA1) [1, 2]. Mo paH-
HbIM MUPOBOM NMUTEpaTypbl, YactoTa KA npu ycTaHoBREHMM
nnarHosa CA1 y peteit BapbupyeT ot 10 go 80% [3-6], 4to
YKa3bIBaeT Ha CYLLECTBEHHYHO pOJb HE TOIbKO BMONOrMYEeCKmnX
(haKkTopoB, HO M 0COBEHHOCTEN OpraHM3aunmM MeauLMHCKOM
NMOMOLLW, YPOBHS OCBELOMNEHHOCTU Bpayei NepBMYHOro
3B€HA U MHDOPMUPOBAHHOCTM CEMEN O PAHHUX CUMMTOMAX
3abonesanus [7-10].

MNMomunmo nosaHero obpalleHns poanTenen 3a MeaUUMH-
CKOM MOMOLLbIO, HeCBoeBpeMeHHOe BbigBneHne C1 y ne-
Tel HepeaKo CBA3aHO C OLIMOKaMM B MOCTAHOBKE AMarHo3a
Ha [orocnuTanbHOM 3T1ane [3,4]. YCTaHOBNEHO, YTO ASIUTENb-
HOCTb CUMMTOMOB [10 MOCTAHOBKM AMArHo3a B CpefHeEM CO-
CTaB/SIET HE MEHEEe 2 Hef,, @ 3HauMUTeNbHas YacTb AETEN, NO-
crynatowmx B coctogHmum KA, paHee yxe obpaiwanach 3a
MeaWLMHCKOM NOMOLLbI He3a40ro A0 rocnuTanm3aumu [3].
Haunbonee Bbicokuit puck IKA oTMeyaeTcs y neteit mnaguwe-
ro BO3pacTa, a Takxe y NalmneHTOB B pe3yabTaTe AMarHocTu-
Yyecknx owmnbOK Ha AOroCNUTaNbHOM 3Tane U npu Hebnaro-
MPUATHOM couManbHoOM cTaTtyce [3, 4, 8].

[MMKMPOBAHHBIM reMOrnobuH TPaAULMOHHO paccMaTpu-
BAETCS KaK MoKa3aTesb XPOHUYECKOM rMnepraukeMmnm u npu-
HAT B KayeCTBe KpUTEPUSt OMArHOCTMKM CaxapHoro amaberta,
0fiHaKo, B nocnefHue rofbl Bce 6ONbLIMIA UHTEPEC BbI3bl-
BAET ero BO3MOXHAs PoJib B MPOrHO3MPOBAHMM KIMHUYE-
ckon MaHmdecraumn CA1 [11-15]. CornacHo coBpeMeHHbIM
NpeacTaBAeHnaM, Pa3BUTUIO KnnHuYeckn seHoro C1 npen-
LIecTByeT NPOAOIXKUTENbHbIA BECCUMNTOMHBIM NEpPUOA, BKIIKO-
YaoLWMI CTafMU AecTpyKuMKn 6eTa-KneTok, BeayLWmx K Hapy-
WweHunto MeTabonmsma rntokossl [11, 12], npu kotopoi HbAlc
MOXET BbICTYMaTb HE TONbKO Kak hUKCMPOBAHHbBIN AMArHO-
CTMYEeCKMI noKasaTtenb, HO M KakK Mapkep HapacTatlouwewn
nucrnmkemmmn [14-17]. NpocnekTnBHble nccnefoBaHus ae-
TeW C Hanuumem ocCTpoBKOBbIX aytoaHTuten (OAA) npope-
MOHCTPMpPOBaU, YTo ypoBeHb HbA1c HauMHaeT NoBbIWATLCS
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33 Mecsubl U Jaxe roabl A0 KIWMHWYECKOM MaHudecTaumm
CA1[14-17].Tak, B psne KOropTHbIX MCCNEA0BAHMI YCTAHOB-
NIEHO, YTO AAXKEe HOPMasbHbIM, HO MOCTENEHHO HapacTatoLLMMA
ypoBeHb HbAlc, cBsizaH c nporpeccMpoBaHueM o AebtoTa
nnabeta [14, 17], a yposerb HbAlc > 5,9% B 2 nocnenosa-
TeNbHbIX NPo6ax yKasbiBan Ha BbICOKMIM PUCK KIMHUYECKOM
MaHudecTaumn B TeyeHue ot 3 mec. o 1,5 net [15].

BmecTe ¢ Tem Bo3MoxHOCTM HbAlcC kak camocTtoaTenb-
HOr0 MHCTPYMeHTa paHHew auarHocTmkn CO1 orpaHuue-
Hbl [16, 17]. Moka3aHo, 4To ypoeeHb HbAlc 2 6,5% kak
[MarHoCTM4eckuin nopor anabeta obnagaeT BbICOKOM crel-
NOUYHOCTbIO, HO HELOCTAaTOYHOM YYBCTBUTENbHOCTbIO ANS
BbisBNeHusa paHHero C11 y geTei 13 rpynn pucka v npony-
CKAeT 3HAYMTENbHYIO YacTb C/ly4YaeB, AMArHOCTMPYEMbIX MO
[LaHHbIM rtoKko3oTonepaHTHoro Tecta (OITT) [17]. B aton
CBA3M MpakTMYeckyl LeHHOCTb NpuobpeTaeT MCNONb30-
BaHMe HbAlc He Kak NMPUHSATOrO KpUTEPUS AMATHOCTUKM,
a B KayecTBe AO0CTYMHOro U 3KOHOMMYHOrO Tecta MepBoro
YPOBHS B CKPUHWMHIOBbIX NpoekTtax [18, 19], a nokasaTtenb
HbAlc > 5,7% [12, 13, 19] MOxeT paccMaTpmMBaTbCs Kak Mmo-
TEHUMaNbHbIM Nopor Bbicokoro pucka CA1 u g9Bngatbcs oc-
HOBaHMEM [Ns AanbHelwero o6cnenoBaHNs C NpoBeaeHU-
em O'TT, HenpepbIBHOrO MOHUTOPMPOBAHUA NOKO3bI (HMT)
M onpeLeneHnsl OCTPOBKOBbIX ayTOAHTUTEN.

Uenb — npoaHanu3nposatb nokasatenu HbAlc B 3aBucu-
MOCTM OT TSKECTU MaHudbecTaumu, Bo3pacTta v AJIMTENbHOCTH
KNMHUYECKMX CUMMNTOMOB AnabeTa, NpeaLecTBYOLWMX rocnm-
Tanu3aumu aeten C Bnepsble BbisBaeHHbIM CA1.

MATEPUAJIbI U METObI

B peTpocnekTMBHOe O4HOMOMEHTHOE CpaBHUTENbHOE
uccnenoBaHue HbIM BKAKOYEHbI pe3ynbTaThl 0bcnenoBa-
Hua 128 pneteit (76M/52x) B Bo3pacte ot 1,5 no 17,9 roaa
(MegmaHa - 11,0 net) c Bnepsble BbigBneHHbiM C1, Haxo-
AMBLUMXCA HA FOCNUTaNM3auumM B IHLOKPUHONOTUYECKOM
otaenenmn TAY3 CO «ObnacTHas petckas kanHuyeckas 6onb-
Huua» . Ekatepunbypra B nepuop c gHeaps 2024 no ne-
Kabpb 2025 .
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Kpumepuu exntodeHus:

1) neTn B Bo3pacte ot 1 go 17 ner;

2) AMarHo3 «caxapHblii gmabet 1 TMna, BNepsble BbIsB-
JNIEHHbINY;

3) Hannume B nabopaTopHoOi Haze LaHHbIX pe3ynbraTa
HbAlc 1 ypoBHs pH npu noctynnexuu;

4) HannMuMe B MeOWLMHCKOW AOKYMEHTALUMKU OaHHbIX 06
MCTOPUM MOSIBNEHWS MEPBbIX CUMMNTOMOB CaXxapHOro Aunabe-
Ta B AHAX (MONMYpUK, NOAUMAUACUM U OP.);

5) noanucaHHoe 3aKOHHbIMK MpeacTaBuTensMu nobpo-
BO/IbHOE MHGMOPMMPOBAHHOE COrflacMe Ha MeauMUMHCKoe
BMeLLaTensCTBO, yTBepxaeHHoe B TAY3 CO «O4KE».

Kpumepuu uckntoyeHus:

1) caxapHblit AMabeT Apyrmx TMNoB.;

2) oTcyTcTBME B NabopaTopHoM 6aze AaHHbIX pe3ynbraTa
TMUKMPOBAHHOIO reMornobumHa.

YpoBeHb MuKnpoBaHHoro remornobuHa (HbAlc) onpese-
NANCS METOAOM BbICOKOI(PHEKTUBHOM XMAKOCTHON XpoMa-
Torpaduu Ha aHanm3aTope «Bio-Rad D10» BceM nauueHTam
B 0fHOM nabopatopuu (0TAen NabopaTopHOW AMATHOCTUKM
FAY3 CO «OOKB»).

MpoBeneH aHanu3 yposHs HbAlc B cenekTuBHbIX BbIOOpP-
Kax B 3aBMCMMOCTM OT AJIUTENBHOCTU KIMHUYECKMUX CUMMTO-
moB C[, npeaLuecTByWMX roCNMTanm3aumm npeabsasnsemMblx
POAUTENSMM MPU HEOTNIOXKHOW rOCIUTaNU3aLmum 1 3aduKcu-
POBAaHHbIX B MEAMLMHCKOW JOKYMeHTauuu: <7 aHen (n = 48)
npotvs >7 aHel (n = 80); Bo3pacta MaHudecTaumu: <6 net
(n = 22) npotu 26 net (n = 106); KA npu pH<7,3 (n = 43)
npotus «be3» [IKA (n = 85).

CraTucTMueckuii aHanus

KonuuectBeHHble faHHble NpeaCTaBNeHbl B BUAE MeLua-
Hbl (Me), MeXxXKBapTUAbHOTO MHTepBana [25; 75] u amanasoHa
3HaveHnin (Min-Max). [ina cpaBHeHWs 2 He3aBUCUMbIX Bbl-
60pOK MCNONb30BaNM HenapameTpuyeckunii Kputepuii Max-
Ha — YWUTHW. N9 OLEHKM B3aMMOCBS3M MEXAY NpU3HAKaMu
NPUMEHSNN KOPPENALMOHHBIN aHann3 CnupMmeHa. Pasnuuns
CYMTaNM CTaTUCTMYECKM 3HaYMMbIMK nipu p < 0,05. CraTtmctu-
YeCKMI aHanm3 BbINOMIHEH C MCMONb30BAHWEM f3blKa Npo-
rpammupoBaHms Python 3.13.5 u 6ubnuotek: numpy 2.3.5,
pandas 2.2.3,scipy 1.17.1, matplotlib 3.10.8.

PE3YNbTATbI

AHnanus ypoBHa HbA1lc B 3aBMCMMOCTM OT TSXKECTH
MaHudpectauun CA1 y peten

Cpepnun BCcex geTelt ¢ BnepBble BbigBaeHHbIM C1 ypo-
BeHb HbAlc npu HEOTNOXHOW rocnUMTanu3aumMmn COCTaBMA
11,9% [10,1; 13,8] c ananaszoHom 6,0-18,6%.

Y neten, rocnUTanmM3nMpoBaHHbIX B coctosHumn [IKA, ypo-
BeHb HbAlc 6bin LoCTOBEPHO BbIWeE, YeM Yy aeTei H6e3 OKA:
12,9 [11,2; 14,2] npotus 11,45% [9,2; 13,7], p = 0,004
(mabauya), 4To yKasblBaeT Ha CBA3b Bonee BbipaXKeHHOM
XPOHWUYECKOM TMNEPIINKEMUM C TSKENBIM KNMHUYECKMM Ae-
6rotom CA1.

AHnanus nokasarenei HbAlc B 3aBucMMOCTHM OT BO3pacTa
MaHudpecraunn CO1

He ycTaHOBNeHO KOppensunoHHOW 3aBUCUMOCTU MeX-
oy ypoHeM HbAlc u Bo3pactoM mMaHudectaumm C1 B 06-
wen rpynne geten (r = 0,04; p = 0,621) (puc. 1). MNpw npose-
[leHWM aHanu3a B rpynnax AeTei [0 u cTaplue 6 NeT Takxke
He YCTaHOBNEHO CTATUCTUYECKM 3HAUYMMBbIX PA3/IMYMiA B YPOB-
He HbAlc B 3aBMCMMOCTM OT Bo3pacTa MaHubecTaummn CO1:
B Mnagwen BospactHon rpynne - 11,25 [10,2; 12,9] npo-
™B 12,0% [10,0; 14,1] y netew ctapwe 6 net (p = 0,297)
(mabnuya). Y 10 peteit mnagwe 4 net MeAMaHHbIA YPOBEHb
HbAlc coctasun 10,9%.Y 3 13 3Tnx geTelt He 6b110 3adUKCK-
poBaHO npepnuwecTtsyrowmx cumntomor CI, a ypoBeHb HbA1c
coctaeun 6,1, 7,4 n 8,4%. Tpn pebeHka <4 net noctynunu
B coctosaHumn [1KA ¢ nokazatenamu HbA1c 11,2,13,0 n 13,1%.

Ananus nokasareneii HbAlc B 3aBucumMocTu
OT AJIMTENbHOCTU KIMHUYECKUX CUMMTOMOB,
npeAwWwecTBYIOWMX rocnuTanusaumu B aebiote CO1
BoigBneHa yMepeHHas MONOXMUTeNbHAs Koppensuus
mexay HbAlc v gnutenbHoCTbO nepBbix cumntomoB CA1,
npeabsSBASEMbIX POAUTENSIMM NPU HEOTIOXHOM roCnUTaNm-
3aUmMn 1 3aUKCUPOBAHHBIX B MEAMLMHCKOM AOKYMEHTa-
umm (r = 0,34; p < 0,001) (puc. 2). BmecTe ¢ TeM, faxe npu
MWHWMaNbHOW MPOAONXKUTENBHOCTU CMMATOMOB ($7 AHel)
y 48 naumeHToB (37,5%) ypoBeHb HbALc 6bin 4OCTATOUHO Bbl-
coknm 10,6% [9,4; 12,5], HO LOCTOBEPHO HUWXeE, YeM B rpynne

Tabnuya. AHanu3 ypoeHst HbAlc B cenekTMBHbIX BbIGOpPKaX B 3aBMCMMOCTM OT TSKECTM caxapHoro auabeta 1-ro Tmna, Bo3pacTa
W BIUTENBHOCTU KIIMHUYECKMX CUMMTOMOB, MPEALLECTBYOLWMX rOCIUTaNn3aLmMm
Table. Analysis of HbAlc levels in selective samples according to the severity of type 1 diabetes mellitus, age, and duration

of clinical symptoms prior to hospital admission

TaxecTb Npy NOCTYNAEHNH

MuH1ManbHas NPOACIKUTENLHOCTD

CMMNTOMOB
lMokasarenb
Konuuectso peteit, n 85 43 22 106 48 80
11,45 12,9 11,25 12,0 10,6 124
YposeHb HbA1c, % [9,2; 13,7] [11,2;14.2] [10,2;12,9] [10,0; 14,1] [9.4;12,5] [10,9; 14,1]
(6,1-18,6) (6,0-18,3) (6,1-15,3) (6,0-18,6) (6,1-18,3) (6,0-18,6)
CpaBHeHue, p 0,004 0,297 0,006

lMpumeyarue. KonnyecTBeHHble faHHble NPeACTaBeHbl B BUAE MeanaHbl (Me), MeXKBapTUIbHOMO MHTepBana [25; 75] u ananasoHa 3HaueHuit (Min—Max).
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PucyHok 1. CBsi3b ypoBHst HbALc ¢ Bo3pacToM MaHudecTaumm
caxapHoro guabeta 1-ro Tuna y getew

Figure 1. Association between HbAlc levels and age of onset
of type 1 diabetes mellitus in children
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lMpumeyarue. CraTUCTUYECKM 3HAUUMON KOPPENSLIMM MEX/Y BO3PACTOM MaHMUdeCcTaLum 1 ypos-
HeMm HbA1c He BbisiBneHo (r = 0,04; p = 0,621).

Pucyrok 2. CBs3b ypoBHs HbAlc ¢ AiMTenbHOCTbIO KNMHKUYe-
CKMX CUMMTOMOB, NPeALLIECTBOBABLUMX FOCMUTaNU3aLLMUK
B AebtoTe caxapHoro avabeta 1-ro Tmna y aeten

Figure 2. Association between HbAlc levels and duration
of clinical symptoms prior to hospital admission at the onset
of type 1 diabetes mellitus in children
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lMpumeyaHue. BbisBneHa yMepeHHas NonoxuTenbHas koppensauus mexay yposHem HbAlc
U AIUTENbHOCTbIO cumnToMoB, r = 0,34; p < 0,001.

c cumnTomMamu bonee 7 fHen (mabauya). lNpu 3TOM NpakTuye-
CKW B MONOBKHE Cly4YaeB He OblNo 3a@UKCUPOBAHO HUKAKMX
cumntomoB C[ (21 n3 48),a 6 U3 HUX NOCTYNWUAM B COCTOSHUM
[KA. B 3101 xe Bbibopke netewn (<7 oHen) Hannume JKA Tak-
e acCcoLMMpOBanoOCh CO 3HaUYUTENbHO BONee BbICOKUM YpOB-
HeM HbA1c (12,5 npotue 10,0%, p = 0,000).

OBCYXOEHUE

MonyyeHHble pe3ynbTaTbl MOKA3blBaOT, YTO K MOMEH-
Ty KNnHMYyeckon Manmdectaumm CA1 y neteit ypoBeHb
HbAlc B 60bWIMHCTBE CAyyYaeB yXe 3HAYMTeNbHO Mnpe-
BblIAET AnarHoctuyeckuin nopor C, a BbiIBNEHHAs CBSA3b
6onee Bbicokoro HbAlc ¢ Hannunem KA npepcrasnset-
€1 3aKOHOMEPHOM, YTO COrnacyeTcs U C MeXAyHapOoLHbl-
MW OaHHbiMK [20]. 3To no3songeT paccmaTpmsath HbAlc
B nebtoTe 3aboneBaHMs Kak MHTerpanbHbli Mapkep
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LUTENBHOCTU U BbIPaXXEHHOCTM NPeALIecTBYOLLEN runepr-
nvkemum [14, 15, 17], a Takke Kak KOCBEHHbIM MoKasaTesb
CBOEBPEMEHHO He auarHoctuposarHoro CA1 [3, 4, 10].

OTcyTcTBME BbIpaXeHHOM 3aBucumMocTn HbAlc ot BO3-
pacta MaHudecTaLnm MoxeT CBUMAETENbCTBOBATb, YTO BbICO-
Kni ypoeHb HbAlc K MOMEHTY NOCTaHOBKM AMArHo3a Mo-
XeT HabnaaTbCs y feTel pasHbix Bo3pacTHbix rpynn [20].
TpaAMUMOHHO MNaAlWMiA BO3pacT paccMaTpmMBaETCs Kak
dakTop 6bICTpOro nporpeccupoBaHus auabeTa, Npu KoTo-
poMm ypoBeHb HbAlc He ycneBaeT «oTpearnpoBatb» U LO-
CTUYb AMarHocTuyeckoro nopora [4, 6]. N umeHHo 3Ta
[lOrMa sBASeTCs OAHUM M3 OCHOBHbIX NPENSTCTBUIA ANS UC-
nonb3oBanmsg HbAlc npu mMaccosom ckpuHuHre CA1 y ne-
Ten. OLHAKO HalWKM pe3ynbTaTbl NOATBEPXKAAT MHEHMUE
konner [10], uTo B Mnaalem BO3pacTe He MMeeTCs MPUH-
LUMNManbHO MHon amHamukn HbAlc, a HecBoeBpeMeHHas
nnarHoctuka CA1 cBg3aHa npexzie BCero C TpyAHOCTAMM
pacno3HaBaHMs KIMHUYECKMX CUMNTOMOB B 3TOM BO3pacTe
W, CnepgoBaTenbHoO, bonee No3aHWM obpalleHneM 3a Meaum-
LMHCKOM nomoLbto [3, 4, 8].

Ocobbliit MHTepec npeacTaBnseTt npamas cea3b HbAlc
C ANUTENbHOCTbIO CMMMNTOMOB, NPeALWeCcTBYOLWNX roCcnum-
Tanusaumun. C 0HOM CTOPOHbI, 3TO OXMAAEMbIIA pPe3y/bTar,
NMOCKO/bKY 6onee ANUTENbHbIN NePUOL, KIMHUYECKMX MPO-
SBIEHWIA CONPOBOXAAETCS Honbllelt CyMMapHOW 3KCNO3M-
unent runepramkemMmun. C Lpyroi CTopoHsl, Bbicokunii HbA1c
naxe y aeteit ¢ MUHUMasbHOM NPOAOIKMTENBHOCTbIO CUM-
NTOMOB M MpPU OTCYTCTBUM 3a(DUKCMPOBAHHBIX Xanob y ya-
CTY MaLMEHTOB MOKA3bIBAET, YTO HAPYLUEHUS TIUKEMUK He-
pefKo pa3BMBAOTCS 33[40Ar0 A0 SIBHOTMO KAMHUYECKOTo
pacno3HaBaHus auabeta [14, 15, 17]. O6 atom xe cBuAae-
TENbCTBYIOT pe3ynbTaThl psaa KOrOPTHbIX MPOCMEKTUBHbIX
MCCnenoBaHUI AeTer 13 rpynn BbICOKOro pucka: HbAlc Ha-
YMHAeT yMepEeHHO NOBbLILLATHCS 33 HECKObKO NeT U Hanbo-
nee BbICTPO 32 NocnenHMe 6 Mec. 10 KNMHUYecKoro nebtoTa
CO1[14,17]; ypoBeHb HbA1c>5,9% B 2 nocnenoBaTenbHbIX
npobax ykasblBaeT Ha BbICOKMIA PUCK KNUHUYECKOW MaHM-
decTtaumn B TeyeHue ot 3 Mec. ao 1,5 net [15]; oTHOCKTEND-
HbIi npupoct HbAlc B aMHamuke Ha 10% v 6onee no cpaBs-
HEHMIO C UCXOAHbIM YPOBHEM 3HAYMMO YBENMUYMBAN PUCK
nebiota CA1 [16].

Takum 06pa3oMm, NosyyeHHble pe3ynbTaThl M AaHHble
MexAyHapoaHbIX nccnepgosanuii [12, 13, 18, 19], ¢ yyeTom
NPOCTOTbI, AOCTYNHOCTM M 3KOHOMMYHOCTM HbALC, oTKpbIBa-
0T HOBbIE, paHEe HEMCNOb30BaABLWMECS B NeAMaTpUYECcKOM
npakT1Ke, BO3MOXHOCTM N9 ero anpobaumu B KayecTse
TecTa NepBOro ypoBHS B NpoOeKTax MacCOBOro CKPUHMH-
ra C1 y petelt B paMKax exXeroLHbix NpoduaakTuyeckmx
OCMOTPOB HECOBEPLIEHHONETHUX Hapsay C onpeaeneHuem
OAK n3 opgHoro obpasua KpoBu, a Npu NOPOroBOM ypoBHe
HbA1c25,7%, npoBeneHns bonee yrnybneHHoro obcnenosa-
Hua (OT'TT, HMT, OAA).

OrpaHuuyeHusa uccnenoBaHus

MccnenoBaHue BbIMOSIHEHO B OAHOM LEHTPE U UMe-
€T PeTpOCneKTUBHbIN An3aiH. OLeHKa ONUTENbHOCTU CUM-
NTOMOB OCHOBbIBaNaCb Ha HAaHHbIX MeAMLMHCKOW O0-
KYMEHTauUmMmn M CoobLIeHUAX poaMTenei, yto gonyckaer



MHbOpMaUMOHHOE cMelleHne. PaboTa Takxke He BkIYana
nocnenoBaTenbHoe HabnwaeHne aeTel Ha AOKAMHUYECKMX
cragmax C1, noaToMy nonyyeHHble pe3ynbTaTbl MO3BONSIOT
OLEHMTb TOMBbKO KIMHMYeCKyto accoumnaumto HbAlc ¢ pebro-
TOM 3ab0neBaHus, HO He YCTaHaBAMBAKOT TOYHbIE MPOrHO-
CTMYEeCKMe Noporu Asig NonynaUuMOHHOIO CKPUHMHTA.

BbiBOAbI

1. YpoBeHb HbA1c npu HEOTNOXHOWM rocnMTanm3auum ne-
Tel ¢ Bnepsble BbigBneHHbIM C[1 coctaBmn 11,9%, uto cyule-
CTBEHHO MpeBbIWaeT anarHoctuyeckuii nopor ana CI 8 6,5%.

2.TMokazatenn HbAlc He 3aBMCAT OT BO3pacTa MaHude-
CTauun, HO AOCTOBEPHO Bbiwe npu Hanuumm JKA v npsamo

KOpPenupyT C ASIMTENbHOCTBIO NOSIBNIEHMS NMEPBbIX CUMMTO-
MOB AuabeTa.

3. Boicokumit HbAlc 10,6%, naxe npyv MMHMManbHOM Npo-
LLONXXUTENBHOCTM CMMNTOMOB AMabeTa UAM UX OTCYTCTBUM
B aHaMHe3e, KOCBEHHO YKa3blBAaeT Ha Hanuyue [0CTaTou-
HO ANIMTENbHOrO NpeLlecTBYOWEro Nepnoaa CKpbITOh Anc-
TVKEMUMN.

4.TlonyyeHHble pe3ynbTaTbl AEMOHCTPUPYIOT NepcnexkTyn-
Bbl MCNonb30BaHMsg HbALc kak Tecta nepBoro ypoBHs B Npo-
eKTax MaccoBoro ckpuuuHra CA1 y peten ¢ uenblo cBoespe-
MEHHOW AMArHOCTMKM U NePBUYHON Npodunaktnkm JKA.

Mocrynuna / Received 01.06.2026

Moctynuna nocne peuensuposanms / Revised 20.06.2026
Mpuhsrta B neyats / Accepted 24.06.2026

—— Cnucok nutepatypsl / References

1. Glaser N, Fritsch M, Priyambada L, Rewers A, Cherubini V, Estrada S et al.
ISPAD clinical practice consensus guidelines 2022: Diabetic ketoacidosis
and hyperglycemic hyperosmolar state. Pediatr Diabetes. 2022;23(7):835-856.
https;//doi.org/10.1111/pedi.13406.

2. Anekcanpposuy tOC, MpometHow B, MeTpsaiikunHa EE, Kuses AB,
Metepkosa BB, Konbinos BB 1 ap. [Inabetnyeckunii ketoaumaos y aetei:
ANArHOCTUKA U MHTEHCUMBHAA Tepanusa (ME)KLlMCLJ.MHﬂMHaprIFI KOHCEHCYC Ha
OCHOBE CMCTEMATM3aLMM POCCUIACKOTO 1 3apybexHoro onbita). Obwas pea-
Humamonoaus. 2024;20(2):40-54. https://doi.org/10.15360/1813-9779-
2024-2-40-54.

Aleksandrovich YuS, Prometnoy DV, Petryaykina EE, Kiyaev AV, Peterkova VA,
Kopylov WV et al. Diagnosis and Intensive Care in Children’s Diabetic
Acidosis: an Interdisciplinary Viewpoint. Obshchaya Reanimatologiya.
2024;20(2):40-54. https://doi.org/10.15360/1813-9779-2024-2-40-54.

3. Usher-Smith JA, Thompson MJ, Sharp SJ, Walter FM. Factors associated with
the presence of diabetic ketoacidosis at diagnosis of diabetes in children
and young adults: a systematic review. BMJ. 2011;343:d4092.
https;//doi.org/10.1136/bm;j.d4092.

4. Rugg-Gunn CEM, Dixon E,Jorgensen AL, Usher-Smith JA, Marcovecchio ML,
Deakin M, Hawcutt DB. Factors Associated With Diabetic Ketoacidosis
at Onset of Type 1 Diabetes Among Pediatric Patients: A Systematic
Review.JAMA Pediatr. 2022;176(12):1248-1259. https://doi.org/10.1001/
jamapediatrics.2022.3586.

5. Grofde J, Hornstein H, Manuwald U, Kugler J, Glauche [, Rothe U. Incidence
of Diabetic Ketoacidosis of New-Onset Type 1 Diabetes in Children
and Adolescents in Different Countries Correlates with Human Development
Index (HDI): An Updated Systematic Review, Meta-Analysis, and Meta-
Regression. Horm Metab Res. 2018;50(3):209-222. https://doi.org/10.1055/
5-0044-102090.

6. Cherubini V, Grimsmann JM, Akesson K, Birkebaek NH, Cinek O, Dov¢ K et al.
Temporal trends in diabetic ketoacidosis at diagnosis of paediatric type
1 diabetes between 2006 and 2016: results from 13 countries in three
continents. Diabetologia. 2020;63(8):1530-1541. https://doi.org/10.1007/
s00125-020-05152-1.

7. Alonso GT, Coakley A, Pyle L, Manseau K, Thomas S, Rewers A. Diabetic
Ketoacidosis at Diagnosis of Type 1 Diabetes in Colorado Children,
2010-2017. Diabetes Care. 2020;43(1):117-121. https://doi.org/10.2337/
dc19-0428.

8. Auzanneau M, Rosenbauer J, Warncke K, Maier W, Kamrath C, Hofmann T
et al. Frequency of Ketoacidosis at Diagnosis of Pediatric Type 1 Diabetes
Associated With Socioeconomic Deprivation and Urbanization: Results From
the German Multicenter DPV Registry. Diabetes Care. 2022;45(8):1807-1813.
https;//doi.org/10.2337/dc21-2227.

9. Cherubini V,Marino M, Carle F, Zagaroli L, Bowers R, Gesuita R.
Effectiveness of ketoacidosis prevention campaigns at diagnosis of type 1
diabetes in children: A systematic review and meta-analysis. Diabetes Res
Clin Pract.2021;175:108838. https://doi.org/10.1016/j.diabres.2021.108838.

Bknad aesmopos:

Koruenyus cmameu - A.B. Kuses, J1.W. Casensbes, E.[. HockoBa
Konuenyus u du3aliH uccnedosarus — A.B. Kusies, J1.U. Caenbes
HanucaHue mekcma- A.B. Kuses, J1.U. Cagenbes, E.[l. HockoBa

10. Elding Larsson H, Vehik K, Bell R, Dabelea D, Dolan L, Pihoker C et al.
Reduced prevalence of diabetic ketoacidosis at diagnosis of type 1 diabe-
tes in young children participating in longitudinal follow-up. Diabetes Care.
2011;34(11):2347-2352. https;//doi.org/10.2337/dc11-1026.

11. Insel RA, Dunne JL, Atkinson MA, Chiang JL, Dabelea D, Gottlieb PA et al.
Staging Presymptomatic Type 1 Diabetes: A Scientific Statement of JDRF,
the Endocrine Society, and the American Diabetes Association. Diabetes
Care. 2015;38(10):1964-1974. https;//doi.org/10.2337/dc15-1419.

. Besser REJ, Bell KJ, Couper JJ, Ziegler AG, Wherrett DK, Knip M et al. ISPAD
Clinical Practice Consensus Guidelines 2022: Stages of type 1 diabetes
in children and adolescents. Pediatr Diabetes. 2022;23(8):1175-1187.
https://doi.org/10.1111/pedi.13410.

. Haller MJ, Bell KJ, Besser REJ, Casteels K, Couper JJ, Craig ME et al. ISPAD
Clinical Practice Consensus Guidelines 2024: Screening, Staging,
and Strategies to Preserve Beta-Cell Function in Children and Adolescents
with Type 1 Diabetes. Horm Res Paediatr. 2024;97(6):529-545. https://doi.org/
10.1159/000543035.

14. Stene LC, Barriga K, Hoffman M, Kean J, Klingensmith G, Norris JM et al.
Normal but increasing hemoglobin Alc levels predict progression from
islet autoimmunity to overt type 1 diabetes: Diabetes Autoimmunity Study
in the Young (DAISY). Pediatr Diabetes. 2006;7(5):247-253. https://doi.org/
10.1111/j.1399-5448.2006.00198 x.

15. Helminen O, Aspholm S, Pokka T, Hautakangas MR, Haatanen N,
Lempainen J et al. HbAlc Predicts Time to Diagnosis of Type 1 Diabetes
in Children at Risk. Diabetes. 2015;64(5):1719-1727. https://doi.org/
10.2337/db14-0497.

16. Vehik K, Cuthbertson D, Boulware D, Beam CA, Rodriguez H, Legault L et al.
Performance of HbAlc as an early diagnostic indicator of type 1 diabetes
in children and youth. Diabetes Care. 2012;35(9):1821-1825. https://doi.org/
10.2337/dc12-0111.

17. Vehik K, Boulware D, Killian M, Rewers M, McIndoe R, ToppariJ et al. Rising
Hemoglobin Alc in the Nondiabetic Range Predicts Progression of Type 1
Diabetes As Well As Oral Glucose Tolerance Tests. Diabetes Care.
2022;45(10):2342-2349. https://doi.org/10.2337/dc22-0828.

18. Franceschi R, Mozzillo E, Marigliano M, Maltoni G, Maddaloni E, Amendolara R
et al. Impact of screening programmes for type 1 diabetes in youth: A sys-
tematic review and meta-analysis. Diabet Med. 2026;43(5):e70236.
https://doi.org/10.1111/dme.70236.

. Leichter SB, Felton JL, Rasmussen CG, Rizzuto P, Bellini N, Ebekozien O,
Schulman-Rosenbaum R. Establishing Screening Programs for Presymptomatic
Type 1 Diabetes: Practical Guidance for Diabetes Care Providers.J Clin
Endocrinol Metab. 2025;110(8):2371-2382. https://doi.org/10.1210/
clinem/dgaf194.

20. Duca LM, Reboussin BA, Pihoker C, Imperatore G, Saydah S, Mayer-Davis E
et al. Diabetic ketoacidosis at diagnosis of type 1 diabetes and glycemic
control over time: The SEARCH for diabetes in youth study. Pediatr
Diabetes. 2019;20(2):172-179. https;//doi.org/10.1111/pedi.12809.

1

N

1

w

1

Nel

Cbop u obpabomka mamepuana - E... HockoBa, 0.10. Monnsk, O.B. MapTbsaHoBa

2026;20(11):111-116 | MEDITSINSKIY SOVET | 115


https://doi.org/10.1111/pedi.13406
https://doi.org/10.15360/1813-9779-2024-2-40-54
https://doi.org/10.15360/1813-9779-2024-2-40-54
https://doi.org/10.15360/1813-9779-2024-2-40-54
https://doi.org/10.1136/bmj.d4092
https://doi.org/10.1001/jamapediatrics.2022.3586
https://doi.org/10.1001/jamapediatrics.2022.3586
https://doi.org/10.1055/s-0044-102090
https://doi.org/10.1055/s-0044-102090
https://doi.org/10.1007/s00125-020-05152-1
https://doi.org/10.1007/s00125-020-05152-1
https://doi.org/10.2337/dc19-0428
https://doi.org/10.2337/dc19-0428
https://doi.org/10.2337/dc21-2227
https://doi.org/10.1016/j.diabres.2021.108838
https://doi.org/10.2337/dc11-1026
https://doi.org/10.2337/dc15-1419
https://doi.org/10.1111/pedi.13410
https://doi.org/10.1159/000543035
https://doi.org/10.1159/000543035
https://doi.org/10.1111/j.1399-5448.2006.00198.x
https://doi.org/10.1111/j.1399-5448.2006.00198.x
https://doi.org/10.2337/db14-0497
https://doi.org/10.2337/db14-0497
https://doi.org/10.2337/dc12-0111
https://doi.org/10.2337/dc12-0111
https://doi.org/10.2337/dc22-0828
https://doi.org/10.1111/dme.70236
https://doi.org/10.1210/clinem/dgaf194
https://doi.org/10.1210/clinem/dgaf194
https://doi.org/10.1111/pedi.12809

0630p numepamypesl - A.B. Kuses, J1.1. CaBenbes

AHanuz mamepuana - A.B. Kusies, J1.N. CaBenbes, E.[I. HockoBa, [1.B. MapTbaHoBa

Cmamucmuyeckas obpabomka - .. CaBenbeB

YmeepxdeHue okoHyamensHoz20 sapuaHma cmameu — A.B. Kusies, JI1.U. CaBensbes, E.[l. HockoBa, 0.10. Monnsk, [.B. MapTbsHoBa

Contribution of authors:

Concept of the article - Alexey V. Kiyaev, Leonid I. Saveliev, Elizaveta D. Noskova

Study concept and design - Alexey V. Kiyaev, Leonid I. Saveliev

Text development - Alexey V. Kiyaev, Leonid I. Saveliev, Elizaveta D. Noskova

Collection and processing of material - Elizaveta D. Noskova, Olga Yu. Pollyak, Dariya V. Martiyanova

Literature review - Alexey V. Kiyaev, Leonid I. Saveliev

Material analysis - Alexey V. Kiyaev, Leonid I. Saveliev, Elizaveta D. Noskova, Dariya V. Martiyanova

Statistical processing - Leonid |. Savelyev

Approval of the final version of the article - Alexey V. Kiyaev, Leonid I. Saveliev, Elizaveta D. Noskova, Olga Yu. Pollyak, Dariya V. Martiyanova

Ungopmauus 06 aemopax:

Kuses Anekceit BacunbeBuu, o.M.H., npodeccop Kadeapbl IHLOKPUHONOTMUM, YPaNnbCKUi1 roCyLapCTBEHHbIN MEAUUMHCKUIA YHUBEPCUTET;
620028, Poccus, Ekatepunbypr, yn. PenuHa, 4. 3; 3aBeayrowmii O61acTHbIM LEHTPOM AETCKOM 3HA0KPMHONOrMK, O6nacTHas KNMHMYeckas aetckas
6onbHMUa; 620149, Poccus, Ekatepunbypr, yn. Cepadumbl lepsaburoit, 4. 32; thyroend@mail.ru

CaBenbes Jleonua UocudoBuy, K.M.H., LOLEHT KadeLpbl MEAULMHCKON MUKPOBMONOrMKM U KNMHUYECKOW N1abopaTOpHOM AMArHOCTUKM, YpanbCKuii
roCyfapCTBEHHbIN MeanUMHCKUA yHuBepcuteT; 620028, Poccus, EkatepumHbypr, yn. PenuHa, A. 3; Bpay KIMHMYECKOW NabopaToOpHOM AMArHOCTUKM,
ObnactHas knuHuYeckas aetckas bonbHuua; 620149, Poccus, Exkatepunbypr, yn. Cepadumsl LepsbuHoi, 4. 32; sav7000@yandex.ru

HockoBa EnusaBeta lMUTpueBHa, Bpay — AE€TCKMIA SHAOKPUHONOT SHAOKPUHONOrMYEeCKOro oTtaenenus, ObnactHas KanHuueckas fetckas 60onbHULa;
620149, Poccus, Ekatepun6bypr, yn. Cepadumbl JepsabuHoi, 4. 32; lutsevich.liza@mail.ru

Monnsak Onbra KOpbeBHa, 3aBeAyOLLas SHAOKPUHONOTUYECKUM OTAeneHneM, ObnacTHas kKnnHudeckas aetckas 6onbHuua; 620149, Poccus, Exarte-
puHobypr, yn. Cepadumsbl LepsbuHoi, a. 32; opollyak@mail.ru

MapTtbaHoBa Japba BnaaguMupoBHa, acCUCTEHT Kadeapbl 3HAOKPUHONOTUM, YpanbCKUIA roCyAapCTBEHHbIN MeAUMUMHCKUIA YHUBEPCUTET;
620028, Poccus, Ekatepun6ypr, yn. Penuna, 4. 3; d.peskova@mail.ru

Information about the authors:

Alexey V. Kiyaeyv, Dr. Sci. (Med.), Professor of the Department of Endocrinology, Ural State Medical University; 3, Repin St., Ekaterinburg, 620028,
Russia; Head of the Regional Center of Pediatric Endocrinology, Regional Children's Clinical Hospital; 32, Seraphima Deryabina St., Ekaterinburg,
620149, Russia; thyroend@mail.ru

Leonid I. Saveliev, Cand. Sci. (Med.), Associate Professor of the Department of Medical Microbiology and Clinical Laboratory Diagnostics, Ural
State Medical University; 3, Repin St., Ekaterinburg, 620028, Russia; Physician of Clinical Laboratory Diagnostics, Regional Children’s Clinical
Hospital; 32, Seraphima Deryabina St., Ekaterinburg, 620149, Russia; sav7000@yandex.ru

Elizaveta D. Noskova, Pediatric Endocrinologist of the Endocrinology Department, Regional Children’s Clinical Hospital; 32, Seraphima Derya-
bina St., Ekaterinburg, 620149, Russia; lutsevich.liza@mail.ru

Olga Yu. Pollyak, Head of the Endocrinology Department, Regional Children’s Clinical Hospital; 32, Seraphima Deryabina St., Ekaterinburg,
620149, Russia; opollyak@mail.ru

Dariya V. Martiyanova, Assistant of the Department of Endocrinology, Ural State Medical University; 3, Repin St., Ekaterinburg, 620028, Russia;
d.peskova@mail.ru

116 | MEULIMHCKIUI COBET | 2026;20(11):111-116



