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caxapHbIM anabetom 1 Tunan

[TogrotoBuna: Kywakeesa C.A.
[TpoBepuna: Kowumaranbetosa [.K.



BBegeHue

B oTnnumne ot caxapHoro gnaberta 2-ro tmna,
Xapakrepusyetca abconTHOM (a He
OTHOCUTENBbHOW) HEAOCTATOYHOCTbLIO
MHCYINWHA, BbI3BAHHOWN OECTPYKLMEN DeTa-
KIETOK nomKkenynodHomn xenesbl. Juabet 1-ro
TUMNa MOXET pa3BUTbLCS B NOOOM BO3pacTe, HO
Hanbosee YyacTo 3adboneBatoT nuua Monoaoro
BO3pacTa (aetun, nogpocCcTKu, B3pocCsibie noaun
MonoXe 30 NeT), MOXET ObITb BPOXAEHHbLIM.



AKTyarnbHOCTb

CaxapHbin anabet ( CL] ) sBnsgetcsa ogHon mn3
Hanbonee akTyanbHbIX MEAUKO - coUManbHbIX
npobrem coBpeMEHHOro obLecTBa. 3TO CBA3AHO
C NPOrpeccupyoLLM yBENTMYEHMEM YCha
OOMbHbIX, YrPO30U paHHEW MHBaANMAu3aunm v
CHMXXEeHMEM obLLen NPoaoSHKNTENbHOCTN XXN3HU B
CBS13U C pa3BUTUEM

TAXKenblX COCYAUCTbIX OCNOXHEHUN. B TO e
BpemMma ocobeHHocTbio CIl 1 Tna y geten u
NOAPOCTKOB SIBMAETCA OTHOCUTENbHAS
obpaTMMOCTb ANabeTNYECKNX OCITOXKHEHUN, YTO
obbAcHAETCA OonbLUEen NNACTUYHOCTbIO BCEX
dYHKLMOHASbHbLIX CUCTEM AETCKOro opraHmama



Llenb nccnegoBaHus

Onpenenntb 9adPEKTUBHOCTb OT MPUMEHEHUS
MeTdopMuHa y geten ot 10 o 17 net npu
caxapHom gmnabete 1 Tuna ¢ n3dbITOYHON
MacCcoW Tena unn oXXnpeHuem 1,2,3 CcTeneHu.




[1n3anH nccnenooBaHUS

PaHoomMn3npoBaHHOE, BOMHOE Crernoe, nnawebdo-
KOHTPONMpyemMoe nccregoBaHune

Tun BbIBOPKKU: TMUNOBas BbIDOPKA

B nccnenosaHun NnpuHANM yyactue getm ot 10- 17
neT(n=8) Haxoadawmxcs Ha nevyeHmn B AMLI
(OEeTCKMM cTaunoHap) B oTaeneHuu
9HJOKPUHOMOINMN C AnarHo3oM caxapHbin gnabert 1
TNNa,n3bbITOYHaAA Macca Tena unn oxmpesue 1,2,3
cTeneHu. [ pynna BMellaTenbCcTBa(n=4) nony4yana
MEeTPOPMUH(<2000 Mr / cyT). KoHTponbHas rpynna
(h=4) nony4ana nnaueoo.



OTnYeckme acnekTbl

[laHHOe nccnepgoBaHne ogo6pPEeHO ITUYECKUM
KOMUTETOM.

NHdopmMmmnpoBaHHOe cornacue pogutenen u
pebeHKa C NoMHbIM pacKkpbITUEM BCEWN
Heobxoanmon nHdopmMaunun( NoboYHbIX adbdeKkTax
MeT(MOPMMHA: HAapYyLLUEHNE BKYyCa, TOLLIHOTA, PBOTAa,
avapesd, 6onb B XXMBOTE, OTCYTCTBME aNMneTuTa,
MeTannn4ecknim NpmBKYC BO PTY, METEOPU3M).

[lpaBO naumneHTa oTKkasaTbCs OT UccregoBaHUS Ha
nooom artane.

[lone3HoCcTb Ang naumeHTa n obecTBa



Kputepumn BkntoyveHUs:

L[leTn Haxogswmnecs B OTAENEHUN
9HAOoKpuHonoruu ¢ gunarHosom CL 1 Tuna, ¢
M30bITOYHOW MacCcou Terna unn OXXMpPeHNeEM

1,2,3 CTENEHWU.(M3DObLITOK MaccChbl Tena He HUXe
10 % OT HOPMBbI)

BospacTt oT 10-17 net

MHdopMmnpoBaHHOE cornacue poauTenen
Kputepun UcknoyveHns:

Netn ¢ CO 1 TMna 6e3 n3dbITOMHOM Macchl Tena
UM OXXnpeHmnem 1,2,3 cTteneHu.

BospacTt meHee 10 ner



rMnep4vYyBCTBUTENBLHOCTb K METOOPMUHY U
APYFUM-buryasuagam

anadeTnyeckmm Ketoaumnaos, anabetnyeckas
npekoma n Koma

XPOHMYECcKasa noYevyHas HeaoCTaTOYHOCTb
HapyLLEeHUs PYHKLUN NeYeHn

COCTOSIHUSA, CNOCODCTBYOLME Pa3BUTUIO
flakToaunaosa, B.T.4. XpoHMU4YecKkas cepaedHas
HEeJOCTAaTOYHOCTb, OCTPbIN MHAAPKT MMOKapaa,
HapyLUeHWe AOblXaHus, OCTPOoe HapyLUeHNE
MO3roBOro KpoBoobpalleHus.

nakToaunaos (B T.4. B aHaMHe3e)



ViccnenoBaTenbCKU BONPOC

OPdDEKTUBEH NN METPOPMUH(I) AN
CHMXEHNA NoKasaTteneu rmKo3bl U
Hopmanusauum MIMT(O) y oeten B Bo3pacTe OT
6-17 net ctpapatowmx C 1 tmna,

N30bITOYHOW MaCcCcou Terna unn oOXXMpPeHNeM
1,2,3 cTeneHu (P)



PICO

P- aetm ot 10-17 net ¢ CO 1 TMna, n3bbITO4YHOMN
MacCcou Tena unn oXXnpeHmem 1,2,3 cTeneHu

l- NnPUMEeHeHne Tepanum MeTdOPMUHOM

C- npuMeHeHue nnauebo

O- yny4ylleHne rmnkeMm4yecknux rnokasareneu,
ynydiweHune nokasarenen MIMT



2015 Dec 1;314(21):2241-50. doi: 10.1001 /jama.2015.16174.
Abstract
IMPORTANCE:

Previous studies assessing the effect of metformin on glycemic control in adolescents with type 1 diabetes have produced
inconclusive results.

OBJECTIVE:
To assess the efficacy and safety of metformin as an adjunct to insulin in treating overweight adolescents with type 1 diabetes.

DESIGN, SETTING, AND PARTICIPANTS:

Multicenter (26 pediatric endocrinology clinics), double-blind, placebo-controlled randomized clinical trial involving 140
adolescents aged 12.1 to 19.6 years (mean [SD] 15.3 [1.7] years) with mean type 1 diabetes duration 7.0 (3.3) years, mean
body mass index (BMI) 94th (4) percentile, mean total daily insulin 1.1 (0.2) U/kg, and mean HbA1c 8.8% (0.7%).

INTERVENTIONS:
Randomization to receive metformin (n =71) (<2000 mg/d) or placebo (n = 69).
MAIN OUTCOMES AND MEASURES:

Primary outcome was change in HbATc from baseline to 26 weeks adjusted for baseline HbAlc. Secondary outcomes included
change in blinded continuous glucose monitor indices, total daily insulin, BMI, waist circumference, body composition, blood
pressure, and lipids.

RESULTS:

Between October 2013 and February 2014, 140 participants were enrolled. Baseline HbA1c was 8.8% in each group. At
13-week follow-up, reduction in HbA1c was greater with metformin (-0.2%) than placebo (0.1%; mean difference, -0.3% [95%
Cl, -0.6% to 0.0%]; P =.02). However, this differential effect was not sustained at 26-week follow up when mean change in
HbA1c from baseline was 0.2% in each group (mean difference, 0% [925% Cl, -0.3% to 0.3%]; P =.92). At 26-week follow-up,
total daily insulin per kg of body weight was reduced by at least 25% from baseline among 23% (16) of participants in the
metformin group vs 1% (1) of participants in the placebo group (mean difference, 21% [95% Cl, 11% to 32%]; P =.003), and
24% (17) of participants in the metformin group and 7% (5) of participants in the placebo group had a reduction in BMI z
score of 10% or greater from baseline to 26 weeks (mean difference, 17% [95% Cl, 5% to 29%]; P =.01). Gastrointestinal
adverse events were reported by more participants in the metformin group than in the placebo group (mean difference, 36%

[95% Cl, 19% to 51%]; P <.001).



CONCLUSIONS AND RELEVANCE:

Among overweight adolescents with type 1 diabetes, the addition of metformin to insulin did not
improve glycemic control after 6 months. Of multiple secondary end points, findings favored
metformin only for insulin dose and measures of adiposity; conversely, use of metformin resulted in an
increased risk for gastrointestinal adverse events. These results do not support prescribing metformin
to overweight adolescents with type 1 diabetes to improve glycemic control.
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3HAYEHMUE:

Mpeabloylwme uccrnenoBaHns, OLEHUBAKOLLME BIUSIHME MET(OPMUHA Ha FMMKEMUYECKMI KOHTPOIb Y NOAPOCTKOB C AnabeTom
1 TMna, ganu HeybeauTenbHble pesynbraThl.

3AOAYA:

OueHunTb Sde)eKTI/IBHOCTb 1 6e3onacHoOCTb MeTCbOpMVIHa B Ka4decCTBe OOMNONTHEHUA K UHCYIUHY Npu nevyeHnn nogpocTkoB C
N30bITOYHBIM BECOM npun caxapHomM anabete 1 Tvna.

OWU3ANH, YCTAHOBKA U YYACTHUKMU:

MHoroueHTpoBoe (26 NeanaTpUYecKmUX KINMHUK 3HOOKPUHOMOMK), 4BONHOE crenoe nnauebo-KoHTponupyemoe
paHAOMM3NPOBAHHOE KITMHNYECKOE UCcrneoBaHue ¢ y4actTneM 140 nogpoCTKoB B Bo3pacTe oT 12,1 Ao 19,6 neT (cpegHee
3HadeHue [SD] 15,3 [1,7] NeT) CO cpenHen NPoOSOIMKUTENBHOCTLIO AnabeTta 1-ro Tmna 7,0 (3,3) roga, cpegHee MHOEKC Maccehl
Tena (MMT) 94-1 (4) NpoueHTWNb, CPEAHUIN OBLLMIA CYTOYHBIN UHCYIUH 1,1 (0,2) U / Kr u cpegHuin HbAlc 8,8% (0,7%).

BMELUATEJIbCTBO:
Pangomusauusa npuema metpopmMumHa (n = 71) (£2000 mr / cyT) unum nnauebo (n = 69).
OCHOBHBbIE PE3YJIbTATbI N MEPbI:

rlepBI/I‘-IHbIM pe3ynbraTtom ObiNo M3MeHeHne HbA1lc OT MCXOQHOIO YPOBHSA 0 26 HeJenb ¢ I'IOI'IpaBKOIZ Ha UCXOAHbIN YPOBEHb
HbAlc. BTOpI/I‘-IHbIe pesynbraTtbl BKNO4Yalnn nSMeHeHne nokasaTenen crnenbix HenpepbIBHbIX nokasatenen rTHOKO3bI, obLwmn
CyTO‘-IHbIIZ MHCYIUH, MMT, OKPY>XHOCTb Talinn, COCTaB Tera, KpoBAHOE AaBlieHne 1 nmnmnabl.

PE3YIIbTATbI:

B nepwvog c oktsa6psa 2013 roga no pespanb 2014 roga 66110 3aperncTpnpoBaHo 140 y4acTHUKOB. ba3oBbivi ypoBeHb HbATc
coctaBnan 8,8% B kaxgow rpynne. Mpu 13-HegenbHOM HabnwaeHMN yMeHbLUeHne HbATc 6bIno Bbile Npy UCMONb30BaHUA
MeTdopmmrHa (-0,2%), Yem y nnauebo (0,1%, cpeaHssi pasHuua, -0,3% [95% O, -0,6% o 0,0%], P = 0,02) , OgHako aToT
anddepeHumnanbHbii 3 deKT He Obln YCTONYMBLIM NMPU 26-HeAENbHOM HabnoaeHnn, Korga cpegHee nsmeHeHne HbAlc ot
NCXOOHOro YPOBHSA COCTaBnNAno 0,2% B Kaaoun rpynne (cpegHsasa pasHuua, 0% [95% [N, -0,3% [0 0,3%), P = 0,92 ). [Mpwn 26-
HeaernbHOM HabnogeHnn OBLWUIN CYTOYHBIN MHCYNWH Ha KI Macchl Tena 6bin CHWXKEH NO MeHbLuen Mepe Ha 25% OT MCXOOHOro
YPOBHSA cpeam 23% (16) y4aCTHUKOB rpynnbl METAIOPMUHA NPOTUB 1% (1) y4aCTHUKOB rpynnbl nrauebo ( cpeaHss pasHuua,
21% [95% OW, oT 11% po 32%], P = 0,003), n 24% (17) y4aCTHUKOB rpynnbl METOPMUHA N 7% (5) y4aCTHUKOB rpyrnbl
nnauebo nmenu cHwxkeHne nokasaTtens BMI z Ha 10% vnu BornbLue 0T MCXOAHOIO YPOBHA A0 26 Hefdenb (CpedHss pasHuua -
17% [95% Cl, OT 5% [0 29%], P = 0,01). XXenygo4Ho-KuniedHble nobovHble 3heKTbl OTMEHANUCh y BoMbLIEro Yncna
YYaCTHMKOB rpynnbl METOPMUHA, YeM B rpynne nnauebo (cpeaHsis pasHuua - 36% [95% AN, 19% - 51%], P <0,001).

BblBOAbl U COOTBETCTBMUE:

Cpeav naumeHToB ¢ M3BbbITOYHLIM BECOM € AnabeTom 1 Tuna gobaeneHne MeTopMrHa K MHCYIIMHY He yny4luano



[1n3anH nccnenooBaHUS

PaHaomMu3npoBaHHOE, IBOUHOE CIEnoe,
nnauebo-KOHTPONMpPyeMoe uccnegosaHmne

Tun BbIBOPKKU: TMUNOBas BbIDOPKA

B nccnegosaHum npuHANmM yyactue Aetu
(h=140) 0T 12,1- 19,6 NeT (cpegHee 3Ha4veHune
15,3 NeT) co cpegHen NpoaoIKUTENBbHOCTLIO
anabeta 1-ro Tuna 7,0 rneT, cpeaHee NHOEKC
Macchl Tena (MMT) 94-n (4) npoueHTUnb,
cpeaHun HbAlc 8,8% (0,7%). [Npuem
MeTOopPMMHA (n = 71) (<2000 Mr / cyT) u
nnaueodo (n = 69).



Kputepumn BKIoYEHUS:

KnuHnyecknin guarHos npegnonaraemoro ayTouMmMyHHOro
avabeta Tmna 1 (T1D),

BospacT: o1 12 00 <20 ner.
[MpooormknutenbHOCTb Anaberta Tmna 1: >1 ner.

Tekywmn pexxmum NHCyNnHa BKN4YaeT nimbo ucnornb3oBaHue
NHCYJTMHOBOW NOMIbI, INOO HECKOMNbLKO eXeOHEBHbIX
NHBEKLNN MHCYITINHA (NO MeHbLUEenN Mepe 3 BbiCTpena B AeHb)
B TEYEHME NocnegHnx Tpex Mecsaues 6e3 nnaHMpoBaHUS
nepeknioYeHna pexmma BBe4eHnNa NHCYNHA B TEYEeHNe
creayrwmx 6 mecdues (Hanpumep, UHLEKUNOHHbLIN
nonb3oBaTtenb NepekniyeHne Ha Hacoc, NepeknoyeHmne
Hacoca Ha MHbEKLUW).

NMT: >85-1 npoueHTUNb, CKOPPEKTUPOBaHHbLIM Ha BO3PacCT U
non.

Ob6wwas cyTovHasa gosa nHcynuHa: =0,8 eq. Ha kr B AeHb.
IHdpopmMmupoBaHHOE cornacue poautenemn



Kputepun ncknroveHus:

Aicnonb3oBaHMe HEUHCYNNMHOBLIX NMpenapaTtoB A KOHTPOMNS YPOBHS ITHOKO3bI B
KpOBU B TeYEHMe NpeaLllecTByLWmnxX 6 Mecdaues Unn nriaHMpoBaHUA B TeHeHne
crnenyrowmx é6 MecsdueB (KpoOMe nccrnegyemMmoro npenapara).

icnonb3oBaHWe npenapaToB A8 CHUXEeHUA BeCca B TedeHue npeablayLmnx é
MecsLUEeB UNU NNaHUPYETCA NCMNONbL30BaTb B TeYEeHNE crieayoLwmnx é6 MecqLues.
Aicnonb3oBaHne nekapcTB, TakKUX Kak CTUMYNATOPbI, MCUXOTPOMHbLIE CpeacTsa U
nepoparnbHble / UHransiUMOHHbIE MHOKOKOPTMKOMAbI, KOTOPbIE MOTYT BIINATL Ha
yBeNnuyeHne Beca nnn rmmkeMmn4eCcKnm KOHTPOSTb UK NlaHMpPoBaTh
NCMNOSb30BaTh B Te4eHUe crieayrLmx 6 MecsLes.

JTtoboe ycrnosue, KOTOPOE NO MHEHMIO criegoBaTens byaeT oTpuuaTenbHO
cKasaTbCH Ha 3aBepLUEHUM NPOTOKONa.

KnnHnyeckas gnarHocTtuka uennakuu.

NcTopus >1 cnydaeB gmabeTnyeckoro ketoauuaosa 3a nocrnegHue 3 mecsua.
NcTopust =1 TXKenbIX rMNOrnnkeMnYecknx codbITUN (KOTHUTUBHbIE HAPYLLEHWS,
KOTOpble Hy>XJanucb B MNOMOLLUW ONA fledeHns) 3a nocriegHme 3 mecdua.
NcTopua anemunmn nnun gepuyuta sutammia B12 3a nocrnegHue 2 roga.



Llenb nccnegoBaHus

Llenbo npeanaraemMoro nccnegoBaHus
ABNAETCA OUeHKa 3aPPEKTUBHOCTU U
6e3onacHOCTU UCNofb30BaHUA METAOPMUHA B
OOMOSIHEHME K CTaHOapTHOW Tepanuun
MHCYNWHOM Yy eTeN C U30bITOYHbIM BECOM W
oXunpeHmem B Bo3pacte 12,1- 19,6 net net c
anabdeTtom Tuna 1 B TEYEHME NO MEHbLLEN

mMepe 1 roga.



ViccnenoBaTenbCKU BONPOC

OPdeKTUBHOCTL METOPMUHA(]),J00aBNEHHOIO
K UHCYJTIMHY, HA IMUKEMUYECKNUN KOHTPOIb(O)
cpeau NogpoCcTKOB B Bo3pacTte 12,1- 19,6 neT C
N30bLITOYHBIM BECOM / OXKUPEHUEM C AMnabeTom
1 TMna(P)



PICO

P- nOOpOCTKOB B BOo3pacTte 12,1- 19,6 net C
N30bLITOYHBIM BECOM / OXKUPEHUEM C AMnabeTom
1 TMna(P)

l- N puMeHeHne MeTPopMmHa
C- npuMeHeHue nnauebo

O- ynyJlleHune rmmKkeMmn4yeckmnx rnokasarenemn/
ynydiweHne nokasarenen MIMT

T-5 MecsaueB



BbiBOAbI

Cpeau nauneHToB € N30bITOYHbIM BECOM C
anabetom 1 Tuna pobasrieHne MeTopMmnHa K
MHCYIWHY HE yny4Liano rmmkeMmnyecknm
KOHTPOIb Yepe3 6 MecqdLeB.

HaobopoT, ncnonb3oBaHne MeTopMnHa
npuBoauIo K

NOBbILLEHHOMY PUCKY XKeNyao4yHO-KULLEYHbIX
NOOOYHbIX 3PAEKTOB. DTN pPe3yrbTaThbl HE
noagepXmBaroT Ha3Ha4YeHne MeTopMnHa ans
NOAPOCTKOB C N3DbITOYHLIM BECOM C ANabETOM
TMNa 1 anga ynydweHus rmmkeMmn4eckoro
KOHTPOIS
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