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Pesiome

MeThopMuMH SBNSETCH CaXapOCHMXKAKOWMM NPenapaToM, KOTOPbIM aKTUBHO MPUMEHSETCS B AJIUTENbHON
Tepanuu caxapHoro guabeta 2-ro Tuna (CA2). besonacHocTb MeTGOPMMHA 419 pa3HbIX rpynn NauMeHToB
c C12 B HacTosLLEE BPEMS XOPOLLO M3yYeHa. TeM He MeHee npenapaT NpoTUMBOMOKa3aH B0NbHbIM C TSXeNon
NOYEYHON HeLO0CTaTOYHOCTLIO M JOMKEH C OCTOPOXKHOCTBIO MPUMEHATLCS NMPU YMEPEHHOM NOYEYHOM HefoCTa-
TOYHOCTK. [TOCKONbKY PEHTTEHOKOHTPACTHbIE Mpenapathbl, Kak U METPOPMUH, BbIBOAATCS NOYKAMM, NALMEHTaM
CO CHWXEHHOM (YHKLMeNR noyek, npuHuMaLwmm MethopmuH, TpebyeTcs ocoboe BHMMaHMe BBUAY puCKa
pa3BUTUS NAKTaTaLMA03a — XKMU3HEYTPOXKAOLLEro COCTOSAHMS, BO3HUKAIOLLEro B pe3ynbTate QYHKLMOHANbHOWM
NMOYeYHOM HeJOCTAaTOYHOCTU M HaKOMNAEHMS METOOPMMHA B TKAHAX. MHOIOUMCIEHHbIE MCCIe0BaHMs MOKa3any,
4TO PUCK Pa3BMTMSA NIAKTATALMAO03a CPAaBHUTENBHO HM30K M B BONBbLUIMHCTBE CNy4aeB CBSA3aH He C Tepanuen
MeThOPMMHOM Kak TaKOBOM, @ CKOpee C COMyTCTBYHOLWMMM 3aboneBaHmsaMu. [epBoHaYaibHble BEPCUM KIK-
HUYECKMX peKOMeHAALMM, CBA3aHHbIX C NPUMEHEHMEM PEHTTeHOKOHTPACTHbIX MpenapaToBs, CTPOro OrpaHu-
4yMBanu npuem MeTHOpMMHA 40 M NOC/Ie NPOBEAEHNS UCCIEeL0BAHMUSA, OLHAKO MO Mepe paclMpPeHns AaHHbIX
0 NlaKTaTaLMA03€e M BO3SMOXHbIX MPUYMHAX STOMO COCTOSHMS pEKOMEHAALIMM NOCTENEHHO CTAHOBUANCH MeHee
CTPOrMMMW. B OTHOLLEHMM IKCTPEHHBIX PEHTIEHOKOHTPACTHbIX MCCIIEA0BaHMI OHM MOKa ocTatoTcs 6e3 mn3me-
HEeHWI, 0L HAKO NMOCTEMEHHO HaKanJIMBaKTCA AaHHble 0 6€30MacHOCTV NPOACIXKEHUS NpueMa MeThOopMMHa
M B TaKUX KIIMHUYECKUX CUTYaLUAaX. Cpep,m ﬂpOVI3BOD,VITEﬂEl7I KOHTPACTHbIX NpenapaTtoB NMNokKa He AOCTUTHYT
KOHCEHCYC B OTHOLUEHWM TOro, He06XOAMMO NN AenaTtb NepepbiB B npueMe MeThOpPMMUHA NPU NPOBEAEHUU
PEHTEreHOKOHTPACTHOIo NCCenoBaHMA U B KAKOM pexnMe, a Takxxe no pany apyrumx conytcreyrwmx sonpo-
coB. ONTMManbHOWM cTpaTernen ans KIMHULMCTOB ABSETCS NPOBEPKA MHCTPYKLMM 419 KAXKA0r0 KOHKPETHOro
npenapaTa nepes NpMMeHeHUeM.
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Abstract

Metformin is a sugar-lowering drug that is actively used in long-term therapy of type 2 diabetes mellitus
(DM2). The safety of metformin for different groups of DM2 patients is currently well studied. However,
the drug is contraindicated for patients with severe renal impairment and should be used with caution
in cases of moderate renal impairment. Since contrast agents as well as metformin are excreted by kidneys,
patients with reduced renal function taking metformin require special attention due to the risk of lactic
acidosis, a life-threatening condition resulting from functional renal failure and accumulation of metformin
in tissues. Numerous studies have shown that the risk of lactic acidosis is relatively low and in most
cases is not associated with metformin therapy per se, but rather with comorbidities. Initial versions of
clinical recommendations related to the use of contrast agents strictly limited the use of metformin before
and after examination, but as data on lactate acidosis and possible causes of this condition expanded, the
recommendations gradually became less strict. For emergency contrast studies, they are currently unchanged,
but data are gradually accumulating on the safety of continuing metformin in these clinical situations.
There is no consensus among contrast manufacturers on whether and in what regimen metformin should
be interrupted during contrast studies as well as on a number of other related issues. The best strategy
for clinicians is to check the instructions for each specific drug before use.

Keywords: metformin; iodine-containing contrast agent; diabetes mellitus; computed tomography;
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BeepneHue/ Introduction

CaxapHbin gnabet 2-ro tvna (CL2) asnsietca
$akTopoM purcka OCTPOro MOCTKOHTPACTHOrO Hapy-
LweHus GyHKuMM noyek [1]. PUcku npuMeHeHus peHT-
reHOKOHTPACTHbIX NMpenapartoB y naumeHtoB ¢ CH2
LUMPOKO 0BCYXOAalTCs B NUTEpaType, OHU OTpaxe-
Hbl B M3BECTHbIX MEeXAyHapOoAHbIX Nybakauusx no
0e30MacHOCTM KOHTPACTHbIX CpeacTB. B yacTHO-
CTW, KpaihHe MNpPOTUBOPEYMBLIM OCTAETCs BOMPOC
0e30nacHOCTN 3TMX npenapaTtoB y 60nbHbiX CL2,
npuHuMaiowmx metdopmuH [2]. B naHHOM 0630pe
paccmaTprBalOTCst COBPEMEHHbIE aCMeKTbl 3TOM BaX-
HOW KJIMHMYECKOW NPoBieMBI.

CaxapHbiii guabeT 2-ro TUna: NoHATHeE,
akTtyanbHoCTb / Type 2 diabetes mellitus:
concept, relevance

CO2 - 910 XpoHuyeckoe 3aboneBaHwe, MNpPo-
ABNSAOLLEECH HapylleHWeM yrneBodHoro obmeHa
1 BbI3BAHHOE MNPEUMYLLECTBEHHON WHCYIMHOPEe3u-
CTEHTHOCTbIO U OTHOCUTENbHOW MHCYNHOBOW HEaO0-
CTaTOYHOCTbLIO U MPENMYLLLECTBEHHbLIM HAPYLLUEHN-
€M CeKpeLMn NHCYIMHA C UHCYNTMHOPE3UCTEHTHOCThIO
nnn 6e3 Hee [3, 4]. PacnpocTtpaHeHHocTb C[2 BO BCEM
Mupe 1 B Poccum 4pessblvanHO BbICOKA M MPOAOIIKaEeT
yBenmunBaTbcs. Tak, YACIEHHOCTb nauyeHToB ¢ CO2
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B Bo3pacte 20-79 net B Mmpe Ha koHel, 2021 r. npe-
Bbicuna 537 mnH yen. [5].

B Haweln ctpaHe, no gaHHbIM PepepanbHOro
perncTpa caxapHoro avabeta Ha 1 sHBaps 2022 r.,
Ha AMCNAHCEPHOM Yy4veTe cocTosno 4,9 MAH 4en.
(3,34% HaceneHus), n3 Hnx 9,3% (4,5 mnH yen.) nme-
m CA2 [6]. OgHako gaxe 9t umdpbl HENBL3S CYMUTaTb
OKOHYaTEeNbHbIMWN, MOCKOJIbKY OHU YYUTBIBAIOT TOJIbKO
ONarHoCTUPOBaHHbIE Cllydamn 3abosieBaHNs, B TO Bpe-
Ms Kak Tonbko 54% cnyyaes CL2 pernctpupytotcs
Ha OCHOBe 00palLLaeMOoCTV NauneHToB C xanobamu,
a y OCTa/lbHbIX 3a00neBaHne BbISIBNSAETCS MOCPea-
CTBOM aKTUBHOIO CKpUHUHra [7].

OnacHoctb CL12 3aknoyaeTcsa B TOM, 4YTO Yy Ta-
KMX MauUMEHTOB Yallle BCEro MMEelTCs pasnnyHble
NposiBNeHns MeTaboNnMyeckoro cuHgpoma: apre-
puanbHas rMNepTeH3usl, aTteporeHHas aucnunuae-
MUS, TUNepypukemMms, MMKpoanbOyMuUHypus, Hapy-
LLeHMe CBepPTbIBAEMOCTIN KPOBU, 4TO 0OYyCOBIMBAET
BbICOKMIA PUCK CEPOEYHO-COCYAMCTbIX 3aboneBaHuni
(B 2—4 pasa Bblle NO CPaBHEHUIO C TaKOBOWM Cpeaun
nuuy, 6e3 CZ, [3]). Takum obpazom, C, B uenom n CA2
B 4YACTHOCTM SIBASIOTCA MacLUTabHbIMK Npobnemamm
COBpPEMEHHOro o6LLecTBa.

MeTtdopmMuH — npenapaTt NnepBoi IMHUN
Tepanumn CA2 / Metformin: a first-line drug
for DM2 therapy

MeThopMMH  GBNSETCA OCHOBHbIM  Caxapo-
CHMXaLWwmMM npenapatoMm gnsg naumeHtos ¢ CO2,
oTHocsWMMCS K rpynne 6uryaHnaooB. OH nopas-
N9eT NPOoAYyKLUMIO I0KO3bl MEYEHbIO, CHMXAET NHCY-
JIMHOPE3NCTEHTHOCTb XMPOBOM N MbILLEYHOW TKa-
Hel, a TakXke BCacblBaHME [OKO3bl KULLIEYHUKOM.
MeThopMnNH pEKOMEHAO0BAHO UCMNOb30BaTh HA BCEM
NPOTSXXKEHUN nedveHns 6onbHbix CL2 Npy ycnoBumn oT-
CYTCTBMS MPOTUBOMNOKA3aHW U ONTUMasnbHON nepe-
HocumMocTK [3]. BTOT npenapaTt 3a4acTyio NPUMEHSI-
eTcs B KOMOMHaLMK C APYrMU CaxapOCHMXaIOLLIMMU
cpencteammn 1 obnagaeT Xopoller Co4eTaeMoCTbio
C 60JbLLMHCTBOM MCMOJIb3YEMbIX B HACTOSILLIEE BPEMS
NeKapCTB.

K OCHOBHbIM JOCTOMHCTBAM MeTHOPMUHA OTHO-
CATCS HU3KWUIN PUCK TMNOMNKEMUN, YAYHLLEHME MNNNG-
HOro NPodUNS, CHUXEHNE prcka HdapKTa Mrnokapaa
y naupeHToB ¢ CO2 n oxmpeHnem [8], a Takke pasBu-
Tma CO2 y nuu ¢ npeaanadetom [9, 10]. MeTdopMuH
He BbI3bIBAET YBEIMYEHNS MACChl TeNa, YTO 0COOEeH-
HO BaXXHO Ans naumeHToB ¢ CA2, n CHUXaeT cMepT-
HOCTb OT BCEX MPUYMH, BKAKOYas CepaevyHO-CoCy-
ouctole [11, 12].

Cam no cebe MeTHOpPMUH He ABNsaeTcs Hedpo-
TOKCMYHbIM NpenapaTom, 04HaKo C y4ETOM Ero BblBe-
OEeHNs NoYKamm NpuMeHeHne MeTtdopmmHa y naum-
€HTOB C HapyLleHneMm GyHKUUM NOYEK OrPaHNYEHO.

OTOT npenapaTt AonycTuM Anas npuvema npu xpo-
Hu4yeckoln 6one3Hu no4vek (XBI1) cpegHen cTene-
HW TEXECTUN (KNMPEHC kpeaTuHuHa 45-59 mn/MuH).
Ecnn knupeHc kpeatnHmnHa cocTtaBnseTt 45 Mn/MuH
N HUXE, UHCTPYKLMEN MO NPUMEHEHUIO METHOPMUHA
NPEeAnUCLIBAETCH HEMEOEHHO MPEKpPaTUTb NpUem
npenapara. Ha aToT cYyeT HauMoHaNbHbIE KAUHMYE-
CKMe pekoMeHpaumm pasHaTcd. Tak, pekoMeHgaumm
OpuTaHckoro HaumoHanbHOro MHCTUTYTa nepeno-
BOro onbiTa B 06nactun 3gpaBooxpaHeHuns (National
Institute for Health and Care Excellence, NICE)
NPeanncbLIBalOT NpeKpalleHne npuema MeTdhop-
MWHA MPU 3HAYEHUN KIMPEHCA KpeaTUHMHA MEHEe
30 MA/MVH N KOPPEKTUPOBKY O03bl NPU 3HAYEHUN
MeHee 45 mn/muH [13]. AMepukaHckas accouua-
ums anabeta (American Diabetes Association, ADA)
¢ 2012 r. nogaepxmBaeT no3uuuto NICE [14], Amepu-
KaHCKas accoumaumns KNMHUYECKMX 3HOA0KPMHOIOroB
(American Association of Clinical Endocrinologists,
AACE) pekomeHayeT nsberatb npmuema MmetdopmMmmHa
npu XbIM 4-i n 5-in ctagmn [15].

Cnenyet 006paTuTb BHMMaHME Ha TO, 4TO
B 2016 r. YnpaBneHne no caHMTapHOMY HaA30py 3a
Ka4eCTBOM MULLEBbLIX MPOAYKTOB U MEANKaAMEHTOB
CLLUA (USA Food and Drug Administration, FDA) pe-
KOMEHAO0Bano ang onpeneneHns BO3SMOXHOCTM Ha-
3Ha4YeHns MeTGOPMMHA UCMOSIb30BATb BMECTO KOH-
LEeHTpaunm KpeaTnHHa B CbiIBOPOTKE KPOBM OPYrom
nokasaTeflb — CKOPOCTb KJilyBOYKOBOW dunbTpaumm
(CK®). MpununHa 3aknoyaeTcs B ToM, 4to CK®D, B 0T-
JINYME OT KOHUEHTPaLMn KpeaTUHMHA, SBASETCS KOM-
NJeKCHbIM nokasartenemM M ob6ecrneynBaeT Nyyllyto
OLLEHKY YHKLMKM NOYEK Yy NALMEHTOB C NpU3HaKamMmm
ee cHuxeHus [16].

Takum 06pas3om, OO HEeJaBHEro BPEMEHU ObiNo
peKkoMeHa0BaHO He Ha3HavyaTb METOOPMUH NaUnEH-
TaMm ¢ CK® meHee 60 mn/mMuH/1,73 m2. OoHako Ha
OCHOBaHMUM KPYyMNHOro o630pa, onyb/MKOBaHHOIO
B Journal of the American Medical Association,
MOXHO YTBEPXAaTb, YTO BO3MOXHO Ha3HA4YEHNE MET-
dopMMHA B CHWMXEHHOW [O03e (He MpPEeBbILLAOLLEN
1000 mr/cyT) naumeHtam ¢ CK®d 45-59 mn/mun/1,73 m?
(XBIT ctaguu 3A) npu ycnoBumn, 4To GYHKLMS NOYEK
ctabunbHa [17]. B cOOTBETCTBUM C 3TUMWN AAHHLIMU
FDA vHUUMMPOBANO NepPecMoTp pPekoMeHdauuin no
NPUMEHEHMIO METOPMMHA: 3TOT Npenapar NPoTMBO-
nokasaH 6onbHbIM ¢ CKP menee 30 mi/MuH/1,73 M2,
a naumeHtam ¢ CK® 30-44 mn/MuH/1,73 M? OH He
pekomMeHOoBaH, HO Bonee He NPOTMBOMNOKa3aH [16].
LencTBntensHo, N0 Mepe NosIBAEHUS B nuTepaType
CBMOETENbCTB TOr0, YTO CYLLECTBYIOLME OrpaHuye-
HUS CAnLWKOM cTporu [14], 3a3By4anu NpU3bIBbl CMSI-
YUTb WX ON191 TOrO, YTOObI PaCLUMPUTL UCMONb30BaHME
39TOr0 BaXHOro npenapara y naumMeHTOB C YMEPEH-
HOW, HO cTabunbHol XBIM [18-20], 4TO U NpoucxoauT
B HACTOSILLIEE BPEMS.
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Moacopepxalume peHTreHOKOHTPACTHbIE
npenapartbl: PUCKU NPU NPUMEHEHUN

Ha ¢doHe npunema metdpopmuHa /
lodine-containing contrast agents:
risks when used while taking metformin

Ha AaHHbIM MOMEHT oS KIMHUYECKOro npume-
HEHUS1 OOCTYMHblI YETbIPE Kfacca MoacoaepXalimx
KOHTPACTHbIX MPEenapaToB: BbICOOKOCMONSbHbIE
WOHHblIE MOHOMEPbI, HN3KOOCMOSSASIbHbIE HEVMOHHbIE
MOHOMEPbI, HU3KOOCMONSSbHBIE WOHHbLIE AMMEPbI
N N300CMONSASbHbIE HEMOHHBbIE AMMEpPLI. Pasnnuns
Mexnay rpynnamuy npenapatoB 3aKa4aloTCs B KOH-
LeHTpaumm noga n GuamkKo-xMMn4eckmnx CBOMCTBAX
(0CMOnSANBLHOCTb, BA3KOCTb, rMAPOMOUABHOCTb, NOHHbIN
cocTas, pH) [21].

[Mocne BHYTPMBEHHOIO BBEAEHMS KOHTPACTHO-
ro npenapara B TeYeHUe NepBbIX 2—5 MUH NPOUCXO-
onT onddyana n3 naasmbl KPOBM BO BHEKIETOYHOE
npocTtpaHcTBO nopsaaka 70% npenapata. Kpome
TOro, nmeeT MecTo obpartHasa auddysnsa 13 BHe-
KNeTOYHOro nNpocTpaHcTBa B nna3my. PaBHOBecuKe
Mexnay OBYMS npoLueccamMu ycTaHaBanBaeTcs npu-
MEpPHO 4yepea 2 4 nocne BeBeaeHns. Cpady nocne no-
nagaHusa npenapaTta B njaasmMy KPOBW HaydMHaeTcs
€ro BblBEAEHME NOCPEACTBOM puabTpauum 4epes
noyeyHble knyboykn. Peabcopbuum n metabonmye-
CKMX MPEeBPaLLEHN A0 INMMUHALMN Npenaparta He
npPoncxoamnT. MoYkn BbIMOAHSAIOT OCHOBHYIO POJb NP
3NMMMHALMM KOHTpacTa, Nockobky MeHee 1% BBe-
[EHHOro BeLWecTBa BbIBOANTCSA BHEMOYEYHBIM MYTEM
(B OCHOBHOM 4epesd XenyHble NyTU U KULEYHUK).
KoHTpacTHbIA npenapat HamnosoBMHY BbIBOOUT-
CS1 B TEYEHME NePBbIX 2 4, HA 75% — B TeYeHune 4 u.
Y NaumMeHTOB CO CHUXEHHON MOYEeYHOW YHKLUM-
€N BPEMS 3IMMUHALUN YBENNYMBAETCS U MOXET
ONNTbCA BMNAOTb 0 HECKOJIbKUX HEOENb, NPUYEM
9TO OTHOCMUTCS KakK K MOYEYHOM’, Tak U K BHEMOYEY-
HOM anumuHaumn) [21, 22].

Mpn HeobXoOUMMOCTM MPOBEAEHMS NauueHTam
¢ CO2 wccnenoBaHuii ¢ BHYTPUCOCYOUCTbIM BBE-
OEHVEM PEHTrEeHOKOHTPACTHbLIX MOACOAEPXKALLMX
npenapaTtoB BO3HWKAET NpobiemMa BO3MOXHOW ak-
KyMyasumm mMetdopmMmHa B TKaHAX 3a CHET pas3Bu-
TNa GYHKUMOHANBHON NOYEYHOM HEQOCTATOYHOCTH.
OTO MOXET MPMBECTM K PasBUTUIO NakTaTtaumpo-
3a — XW3HEyrpoxatowero COCTOSIHUS, XapakTepu-
3YIOLWErocs TSXeNon NnoaMopraHHon HegoCTaToOYHO-
CTbl0. PUCK CMEpPTU Npu 9TOM COCTaBASET nopsaka
50% npw ypoBHe nakTata B CbIBOPOTKE KPOBU BhILLE
23 Mmr/pon v Bo3pacTtaeTt Ao 75% npu KOHUEHTpauumn
nakrtata Bbiwe 45 mr/an n pH aptepuanbHOn KpoBu
MeHee 7,35 (HopManbHOe CoaepXXaHne naktaTa B Cbl-
BOPOTKE KPOoBM cocTaBngeT ot 4,5 oo 18 mr/an) [23].
KnuHunyeckn nakrataumaoos xapakrepusyeTcs aumno-
TMYECKOW OAblILLIKON, BONbIO B XNBOTE U TMNOTEPMU-
el c nocnenyloLen KOMon.

Yactota passButua naktataumgos3a sBnseT-
Cs1 CNOpPHbIM BOnNpocoM. CornacHo HEKOTOPbLIM fn-
TepaTypHbiM AaHHbIM, 4acToTa fnakTaTauuaosa
(konnyecTtBo cnydaeB Ha 100 TbiC. MAUMEHTO-NET)
coctaBnser ot 9,7 no 16,9 B ob6wein nonynauum,
9 cnyyaeB — cpeaun 60nbHbIX CL2, He NosyyatoLLmMX
neyeHne ouryaHmoamm [24], ot 0 oo 30 cnyyaes —
cpeav naumeHToB, Noayvalwmx neyeHne metdop-
MUHOM [25, 26]. Ewle ogHO KpyMnHOe nccnegoBaHmne
BbIIBUO YaCTOTY pa3BuTUA nakTataumaosa 47 cny-
yaeB Ha 100 TbIC. naumeHTo-net. OgHako y 69% na-
LMEHTOB C MOAO0OHBLIM OCNOXHEHMEM MMesNcs Mo
KparHen Mepe oaMH OONOAHUTENbHbIN GakTop pucka
kpome XBI1, ay 75% oTmevanacb ocTpas no4yeyHas
HepocTaTo4YHOCTh [27]. B nocnegHee Bpems ycTa-
HOBJIEHO, YTO CyMMapHas YacToTa nakrarauuaosa
y NauMeHTOoB, NoayvyaoWwmx METOOPMUH, OYEHb HN3-
Kkasa — npumepHo 3 cnydasa Ha 100 TbiC. NayuMeHTO-
net n 1,5 cnyyas co cMepTesbHbIM MCXOAOM Ha
100 TbiCc. naumeHTOo-Nn€eT) [16].

HeT Hukaknx gokasaTenbCcTB TOro, 4TO y nauu-
€HTOB C HOPMaNbHOM GYHKLMEN NOYEK MPUMEHEHNE
MeTPOopMMHa CBA3AHO C MOBbILLEHHbLIM PUCKOM nak-
TaTaumposa [17]. Y 60/bHbIX C HAPYLUEHHON BYHK-
uMer noyek ecTb PUCK pas3BUTUSA nakrartaumaosa
BBUAY 3aMeneHns BblBeAeHUs MeTdopMunHa, on-
HaKO HW ero KOHUEHTpauus, H1 KOHUEHTpauus nak-
Tata B CbIBOPOTKE KPOBM MPOrHOCTUYECKN HE ac-
COUMMPOBAHbI CO CMEPTHOCTbLIO CPeaM NauMEHTOB
¢ CO2 v naktataumao30oM, IEYEHHbIX MeTGOpPMU-
HOM. VX CMEepPTHOCTb, NOo-BUAMMOMY, Obina cBs3a-
Ha C OPYrMMM OCNOXHEHMSMM [28]. BaxHO, 4TO KOH-
LeHTpaunsa MmeTdopmMmHa B CbIBOPOTKE KPOBMU, Kak
0Ka3anoCb, HE BAMSET Ha MOBbIWEHNE KOHLLEHTPA-
umn naktata [29]. Takum o6pasom, yacToTa pas3Bu-
TUS nakTataunao3a Nnpu3HaeTCs HU3KOM, KOHLEeNUmMs
NPUYNHHO-CNEACTBEHHOMN CBA3WN MexXAy npumMeHe-
HMeM mMeTdopMmnHaA 1 fakTaTaumgo3om nogeepra-
€TCH cepbe3HbIM COMHEHUSAM. C y4eTOM MHOrO4YmC-
JIEHHbIX NPENMYLLECTB METHOPMUHA B OTHOLLEHUN
CHMXXEHUST MUKPO- N MaKpPOCOCYAUCTbIX OCNIOXHE-
HU CO2 n CMEPTHOCTM ero LmMpoKoe NPUMeHeHne
y Takmx naunmeHToB 060CHOBAHHO U B OOJbLLUMHCTBE
cny4yaes 6e3onacHo.

Mcxoas v3 BbILWEN3NOXEHHOr0, MOBbILWEHHOE
BHUMaHMe nepen NpoBeaeHneM PEHTIEHOKOHTPACT-
HbIX UccnegoBaHuin Tpebyetcs nauweHTam ¢ CA2
N CHMXKXEHHOM PYHKLMEN MOYeK, O YEM CBUOETENb-
CTBYIOT pekomMeHgaumm EBponeiickoro obuiecTtsa
yporeHuTtansHon paamonorum (European Society of
Urogenital Radiology, ESUR) no 6e3onacHOCTY KOH-
TpacTHbIX CcpencTs. Bepcum gaHHOrO OoKymeHTa
pasHbIX NeT OTAMNYAOTCHA B OTHOLLIEHUN PEKOMEHAA-
LA MO NPOBEAEHNIO PEHTITEHOKOHTPACTHLIX UCChe-
OOBaHWN y naumeHToB Ha poHe npnema meTdopmm-
Ha. CpaBHUTENbHbIN aHann3 pekoMeHgaumin 1999,
20151 2018 rr. npeacTasneH B Tabnuue 1 [30-33].
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Tabnuya 1

Pasnnunga sepcuit PekomeHpgaumii ESUR no 6esonacHocTi KOHTpacTHbIX cpeacts ot 1999,2015 1 2018 rr.

B OTHOLUEHWUM NPOBEAEHMUSA NNAHOBbIX PEHTTEHOKOHTPACTHbIX UccneaoBaHuin [30-33]

Table 1

Differences in versions of the ESUR recommendations on the safety of contrast media from 1999, 2015 and 2018

in relation to routine radiopaque examinations [30-33]

@OyHKUMS lop / Year
noyvek /
Kidney 1999 2015 2018
function
[pekpat1Tb Npuem
MF B MOMeHT
nccnenoBaHus,
BO306HOBUTb Yepes
48 4 npu ycnosun
B Hopme / | HeusMeHHoro ypoBHs | Mpogomkate npuem MF / Mpoponxate npuem MF /
Normal KpeaTtuHuHa / Stop Continue MF intake Continue MF intake
MF intake during
study, resume after
48 hours, provided
the creatinine level
remains unchanged
CK®d >30 mn/mMun/1,73 M2, 6e3 3n130408
OlMM B aHaMHe3e, Npu B/B BBEAEHUM
WIK1 B/a BBEAEHUM CO BTOPUYHbBIM
CK® 260 mMn/mMun/1,73 M2 npogonxarts NPOXOXAEHWEM KOHTPACTa Yepes noyeyHble
npuem MF // GFR 260 ml/min/1.73 m?: apTepuu: npogomkatb npuem MF //
continue MF intake GFR >30 ml/min/ 1.73 m?, without a history
of AKI episodes, with i/v injection or i/a
injection with secondary contrast passage
through renal arteries: continue MF intake
CK® 30-59 mn/mun/1,73 Mm% a) CK® <30 mMn/MuH/1,73 M? npu B/B
npv B/B BBEAEHWUM KOHTpACTa BBEAEHUW WU B/a BBEAEHMM CO BTOPUYHbIM
n CKD > 45 mn/mMmun/1,73 M? npogonkats NPOXOXAEHWUEM KOHTPACTa Yepes
[pekpaT1Tb Npuem npvem MF; npu B/a BBEAEHWUM KOHTPACTa noyeyHole apTepuu; 6) Npu B/a BBELEHWUM
MF 3a 48 u no u npu /B BBeaeHun u CK® 30-44 Mn/MuH/ | C NepBUYHBIM NMPOXOXAEHMEM KOHTPACTa
UCCnefoBaHus, 1,73 M? npekpatutb npuem MF 3a 48 4 yepes noyeyHble apTepuu; B) C NPU3HAKaMK
BO306HOBMTb Yepes [0 UCCNenoBaHna M BO30OHOBMUTL yepes OIM: npekpatutb NpreM MF B MOMEHT
48 4 npu ycnosum 48 4 nocne Hero Npu y10BMU HEU3MEHHOM UCCnenoBaHuMs, BO306HOBUTL Yepes 48 4
CHuskeHa / | HeusmeHHoro yposHs | CK® // GFR30-59 ml/min/1.73 m%: with i/v | nocie Hero npu ycnoBuu HEM3MEHHOM
Decreased | CK® /Stop MF intake | contrast injection and GFR >45 ml/min/ CK® // (a) GFR <30 ml/min/1.73 m? with

48 hours before
study, resume after
48 hours, provided
the GFR level
remains unchanged

1.73 m2, continue MF intake; with i/a
contrast injection and i/v injection

and GFR30-44 ml/min/1.73 m? stop

MF intake 48 hours before examination
and resume 48 hours after it, if GFR level
remains unchanged

i/v contrast injection or v/a injection with
secondary contrast passage through renal
arteries; (b) with v/a injection with primary
contrast passage through renal arteries;

(c) with AKI signs: cancel MF intake during
examination and resume after 48 hours
after it, if GFR level remains unchanged

CK® < 30 mn/mMnn/1,73 M2 unmn

C COMYTCTBYHOLWMM 3a0071€BaHNEM,
BbI3bIBAKLLMM HapyLieHWe QYHKLUM NeYeHu
WM TUMOKCKIO: MpueM MF npoTuBomnokasat,
cnepyeT n3beratb peHTreHOKOHTPACTHbIX
uccneposanuit // GFR <30 ml/min/1.73 m?
or with comorbid disease causing liver
dysfunction or hypoxia: MF intake

is contraindicated, contrast studies should
be avoided

CK® >30 mn/MunH/1,73 M2, 6e3 3nn30008
OlM B aHaMHes3e, Npu B/B BBEAEHUM

WA B/a BBEAEHUM CO BTOPUYHbBIM
NPOXOXAEHMEM KOHTPACTa Yepe3 noyeyHble
apTepuu: npogomkats npuem MF //

GFR >30 ml/min/1.73 m? without a history
of AKI episodes, with i/v injection or i/a
injection with secondary contrast passage
through renal arteries: continue MF intake

lpumeyanue. MF (metformin) - meTtpopmuH; CKD - ckopocTb knyboukoBOM GuAbTpauuu; B/B — BHYTPUBEHHOE; B/a — BHYTpUApTepuanbHOE;
OMM - ocTpoe noBpexaeHWe noyek.

Note. MF - metformin; GFR - glomerular filtration rate; i/v - intravenous; i/a - intra-arterial; AKI - acute kidney injury.
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MocnegHuin nepecmoTp pekomeHgaumin ot 2018 r.
OCHOBAaH Ha AaHHbIX aHann3a, nposeaeHHoro FDA [16],
a TaKkke Ha PeKoMeHAALMAX HEKOTOPbIX KPYMHbIX Ha-
LMOHasIbHbIX 00LLIECTB — Paamonornyieckoro obLwecTea
Hupepnangos (Radiological Society of the Netherlands,
RSTN) [34] n AmepukaHCKOM KOAnermm pagnosnorum
(American College of Radiology, ACR) [35]). Takxe
B 9TOM CBSI3M NPEeOCTaBASIET UHTEPEC KPYMHbIA CU-
cTemMaTnyeckuin aHanua, nposefeHHbln S.K. Goergen
et al. [36], B KOTOPbLIN BOLWNO 5 akTyasnbHbIX KIMHUYE-
ckux pekomeHgaumii: ACR [35], Koponesckoii konne-
rmm pagmonoros Asctpanum n Hoson 3enangun (Royal
Australian and New Zealand College of Radiologists,
RANZCR) [37], 6putaHckoi KoponeBckoi konnernm
pagnonoros (Royal College of Radiologists, RCR) [38],
Kanaackoi accouuyaumn paguonoros (Canadian
Association of Radiologists, CAR) [39], ESUR [32]. Oka-
3a/10Cb, YTO CYLLIECTBYIOLLME KIIMHMYECKNE PEKOMEHAA-
L1 NPOTMBOPEYNBLI B OTHOLLEHMM NOPSAKA BBEAEHWS
KOHTPACTHbIX NpenapaToB NauMeHTam, NPUHMMatOLLM
MeThOPMMH: HET KOHCEHCYCa Mo NoBoAY HE0OX0ANMO-
CTU 1 ANNTENBHOCTN €ro OTMEHbI, & Tak)Ke CPOKOB MO-
BTOPHOrO onpeaeneHns GyHKLUMM NoYek nocne ncene-
[oBaHus. Kpome Toro, B LLENIOM He ICHO, b dEKTMBHA
N1 OTMEHa nNpmnema meTdopmMmHa OJ15 CHUXEHMS pUcka
naktataumpo3sa [39].

O6paluaeT Ha cebs BHUMaHMe CHXEHME Konnye-
CTBa OrPaHMYEHNI B OTHOLLIEHMM NPOBEAEHUS PEHTTE-
HOKOHTPACTHbIX NCCnegoBaHuii y naumeHtos ¢ CA2,
NPUHUMAIOLWKMX METHOPMUH, B ABYX NOCNEAHUX BEP-
cusax pekomeHpaumii ESUR no cpaBHeHuo ¢ bonee
ctapou Bepcuen. Kpome Toro, B Bepcum 1999 r. npu-
CYTCTBYET PEKOMEHAAUMs NO ONpeaesieHnio ypoB-
HS KpeaTuHMHA B MNiasMe KPOBWU Yy BCEX NMAUVEHTOB
c CA2 [31], npmH1matowmx MeTGOPMIMH, NEPES, Npo-
BEOEHNEM PEHTFEHOKOHTPACTHOIO WCCNenoBaHus;
B Bepcusax 2015 1. [30] n 2018 r. [32] Takas peKOMeH-
Jauns OTCYTCTBYET.

B poccuimckmnx KIMHMYECKNX PEKOMEHAALMSAX NO4-
nepxmeaeTca obuwemupoBasi TEHAEHUMS MO CMSr-
YEHMIO OrpaHMYEHNn NCMOSIb30BAHUS KOHTPACTHBIX
npenapatoB Ha ¢oHe npuema mMeTdopmmnHa. Peko-
MeHgaumm [lenaptameHTa 3apaBooxpaHeHuns r. Moc-
kBbl 0T 2019 1. «OCOBEHHOCTU NPUMEHEHMS KOHTPACT-
HbIX MPEenaparToB B Jly4YEBON AMArHOCTUKE» MO 3TOMY
BOMPOCY aHanornyHol pekomeHgaumsam ESUR Bepcun
2018 . [40]. B npoekTe pOCCUNCKUX KINMHUYECKUX pPe-
KoMeHaaumii no 6e3onacHoMy NPUMEHEHMIO KOHTPACT-
HbIX cpeacTs oT 2022 r. TpeboBaHNS TaKKe aHaNorNYHbI
pekomeHpaumam ESUR sepcumn 2018 . [41].

MpuMeHeHue PEeHTreHOKOHTPACTHbIX
npenaparos Ha ¢doHe npuema methpopmMmuHa /
Using contrast agents during metformin intake

V]HCTDYKLI,MVI no MeamumnHCKoOMYy npuMeHe-
HUIO Pa3JZIN4HbIX PEHTFrEHOKOHTPACTHbLIX npenapa-
TOB B OTHOWIEHMN BBEAEHUS npenapaTta Ha poHe

npnema MmetpopmmHa Hepenko pasHarca. C yye-
TOM 0OCOOEHHOCTEel POCCUMCKOro 3akoHodaTelb-
ctBa (PenepanbHblit 3akoH oT 12 anpens 2010 T.
N2 61 «O6 obpalleHnn neKkapCTBEHHbIX CPeacTB»)
WHCTPYKUMS K lekapCTBEHHOMY npenaparty obna-
[aeT NPUoOpPUTETOM Hag, KNINHUYECKUMU PEKOMEH-
naumsmun. B 3akoHe yCTaHOBEHO, YTO «MNpu BbIOO-
pe uenen ncnonb3oBaHns KOHTPACTHOroO CPeacTBa,
nokasaHwuii K ero BBEAEHUIO N NPOTUBOMOKA3aHWN,
0O3NPOBKN CNeayeT B NEPBYIO 04EPEab OPUEHTUPO-
BaTbCS Ha Npunaraemyto K HeMy unm onybnmkoBaH-
HYI0 B CMPaBOYHbIX N3OAHUNAX (OYMaxHbIX N ce-
TeBbIX) «MHCTPYKLUMIO NO MPUMEHEHUID», MOITOMY
B CMOPHbIX CUTyauMsax cneayet OpUeHTUpPoBaTbCH
WMEHHO Ha MNOCAEOHION.

B HacTosiwee Bpemsi 60JIbLLUMHCTBO KOHTPACT-
HbIX CPEACTB UMEIOT B MHCTPYKLUM yKa3aHne Ha TO,
4yTO NPUMEHEHME Npenapara y naumMeHToB ¢ anabe-
TU4yeckom HedbponaTnen, NnpmHUMalLWwmx metdop-
MWH, MOXET NMPUBOANTb K MPEXOASLLEMY HapyLle-
HUIO PYHKLMM NOYEK M Pa3BUTUIO lakTaTaumaosa.
TemM He MeHee B OTHOLWeEeHUN 6onbHbix CO2 ¢ co-
XPaHHOWN PYHKLMEN MOYEK ECTb pPa3HOYTEHMS. Ecnun
ONs Taknx NpenapartoBs, Kak NOrekcos, NogmnKcaHon,
NnoMMNpPoN, peKOMEHA0BAHO MPOAOJIKEHME TEPANUM
MeThOOPMUHOM B OObIYHOM pexume, TO ANS Opy-
rMx npepnaraeTcs nenatb NepepbIB B NPUEME MeT-
dopmMuHa.

B uenom KoHTpacTHbIE NpenapaThl MO NPUHLMNY
npumeHeHns y naumeHtoB ¢ CA2 Ha ¢oHe ganTenb-
HOWM Tepannn MeETPOPMMHOM MOXHO YCOBHO pa3ne-
JIUTb Ha TPW rpynnbl;

1) TpebyeTca oTMeHa meTdopMmHa 3a 484 [0
nccnenoBaHns ¢ BO30OHOBIEHMEM €ro npuema He
paHee 4yem 4yepe3d 484 nocne uccnemoBaHusa (npu
YCNOBUN HEU3MEHHOro YpoBHSA CK®D) — HekoTopble
npoM3BOONTENN NOrekcona n noamkcaHona, noeep-
con, honamnaon, NodbUTPULON;

2) He0OXOOMMOCTb BPEMEHHOM OTMEHbI MeT-
dopmMunHa onpepensietca yposHeM CKD v cnocobom
BBEAEHMSA KOHTPACTHOro npenapaTta (BHYTPUBEHHbIM,
BHYTPMApPTEPUANbHbIN) — HEKOTOPbIE MPOM3BOANTENN
norekcona v nogukcaHona, MOMenport;

3) HET KOHKPETHbIX YKa3aHU B OTHOLUEHWNN YPOB-
Hst CK®, ogHako yka3aHo, YTO KOHTPaCTHbIE Npenapa-
Tbl y naumeHToB ¢ CA2, npuHuMalowmx MeThopMUH,
NOBbILLAKOT PUCK PA3BUTUS MOYEYHOM HEAOCTATOYHO-
CTW, NO3TOMY HEOOXOANMO MPUMEHSATb UX C OCTOPOX-
HOCTbIO M MPW YCNOBUN afekBaTHOM rmgpataummn na-
LUMEHTOB — NPOM3BOANTENN MONPOMUAA.

MoapobHas xapakTepucTnKa PEHTFreHOKOHTPACT-
HbIX npenapaToB C MHbOPMaUnen O BBEOEHUM Ha
doHe npnema meTdopMmHa N HE0OBXOONMOCTU N3Me-
PEeHNs YPOBHS KpeaTuUHMHa A0 nccnenoBaHns Ha oc-
HOBaHMM AaHHbIX, NPEeACTaBNEHHbIX B CBEXUX peaak-
UMAX MHCTPYKUUIA N0 MEAULMHCKOMY MPUMEHEHMIO
npenaparos, NpeacTasneHa B Tabnuue 2 [42].
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MoMnMo HeoHX0AMMOCTHU N NPOAOSIXKUTENBHOCTI
nepepsiBa B npuemMe MetdopmMrHa Mexany UHCTPYK-
UMAMW MO MNPUMEHEHUIO Pa3NINYHbIX PEHTFeHOKOH-
TPaCTHbIX NPenapaToB eCTb Pa3HOYTEHNSA B BONPOCE
0 TOM, HEOOXOOMMO NN OnpefeneHne YpoBHS Kpea-
TVHMHA NEPEe NPOBEAEHMEM NCCNenoBaHus. Tak, co-
rMacHO MHCTPYKUMK K npenapaty, Heobxoaumo no-
JlY4UTb TOYHYIO MHMOPMALMIO O NaUMEHTE, BKIOYas
nabopaTtopHble AaHHble (YPOBEHb KpeaTUHMHA B Cbl-
BOPOTKE KPOBW, 3nekTpokapavorpamma, anneprus
B aHaMHe3e 1 Hann4ine 6epeMeHHOCTI) nepe. Beee-
HMEM HEKOTOPLIX MPenapaToB Norekcona u noamkca-
HoJa, MoBepcona, nonamuaona, nobutpuaona. B cny-
yasx BBegeHus npenapatos OmHunak® (Morekcon),
Busunak® (hogukcaHon), noMenpona u nonpoMuaa
Takoe TpeboBaHMe B UHCTPYKLMM OTCyTCTBYET. dak-
TOP HEOOXOAMMOCTUN ONPEENEHNS YPOBHS KpeaTUH-
Ha B KPOBW NEPEL NCCNELOBAHNEM SBNSETCS TEPANEB-
TUYECKN N BKOHOMUYECKW 3HAYUMbIM A1 ne4eOHoro
yUYpPEXaeHNs, MOCKONbKY BfieYeT 3a COOO0I BO3MOXHYIO
3a4epXKy Npu NPOBEeAEHNM NCCNenoBaHns BBUAY He-
00X0OMMOCTU BbINOJIHEHUS AOMOSHUTENBHOM Mpo-
uenypbl. B cootBeTcTBUM ¢ PepepanbHbIM 3aKOHOM
oT 21 Hos0ps 2011 . N2 323-D3 «O6 ocHoBax oxpa-
Hbl 300P0BbSA rpaxaaH B Poccuiickoin depepaumns
MeOMUMHCKas NOMOLLb B 3KCTPEHHOM dopme oka-
3bIBAETCH MEeAULMHCKOW opraHn3auyen u MeguLmH-
CKMMM pabOoTHUKaAMK rpaxaaHuHy GesoTtnaraTefibHo
1N 0TKas B ee okasaHun He pgonyckaetcs. OTcpoyka
0Ka3aHWs AKCTPEHHON MeULIMHCKOM NOMOLLIM MOXET
NPUBECTU K YXYALLIEHNIO COCTOSIHUS NaLMEHTa, Yyrpo3e
€ro XM3HN 1 3A0POBbIO.

Takum 0Opa3oM, B HACTOsILLEee BpPeMs noka He
OOCTUTHYT KOHCEHCYC B OTHOLUEHWUM MPUMEHEHMS
Pa3fNYHbIX PEHTITEHOKOHTPACTHbLIX MPenapaTos y na-
umenToB ¢ CA2 Ha ¢poHe npnema meTdhopmmnHa. On-
TUManbHOM cTpaTterMen Ans KAWHUUUCTOB SBASIET-
Csl NPOBepKa NHCTPYKLMN AN KaXA0ro KOHKPETHOrO
npenapara nepea npMMeHeHMeM, a TakKe rpamMoTHOe
MHPOPMMPOBaAHME NaUueHTa 0 HeobXoauMOCTH, Lie-
NEX U CPOKax NPOBEAEHUS Pa3NNYHbIX MEeANLMHCKNX
npouenyp.

OKCTPEHHbIe PEHTreHOKOHTPACTHbIe
nccnepoBaHns: 0COOEHHOCTU U PUCKN /
Emergency radiopaque examinations:
features and risks

BhienpueeneHHble pekomMeHaaLmMm no oTme-
He MeTdopMMHa nepes NPoBeaeHNEM PEHTIEHOKOH-
TPACTHbIX WUCCNEO0BaHWI BbINOJIHUMBI B YCNOBUAX
NpoBeAeHVs NNaHoBOW NPoLEayPbl, 0JHAKO 3a4acTyio
CO3Jatl0TCA CUTyaLmn, Koraa TPedyoTca SKCTPEHHble
WCCNesoBaHns, U B 3TOM Cllydae 3apaHee NpekpaTuTb
npvem MeTpopMmHa HEBO3MOXHO.

B HegaBHeM MccnenoBaHum GbiNo NokasaHo, YTo
B C/ly4ae OCTPOro nHdapkTa Mmokapaa u Heobxoam-
MOCTWN YPECKOXHOIro KOPOHAPHOro BMeLlaTebCTBa
6e30nacHo NPOBOAUTL MocieaHee Ha GoHe Henpe-
pBaHHOro npvema metdopmMuHa. NprMeHeHne meT-
dpopmunHa [0 rocnmTanusaum He ConpoBOXAaN0Ch
yBENNYEHNEM pUCKa PasBUTUS MOBPEXAEHUS NMoYekK
nocne aHruorpacdum; Kpome Toro, ero npuem 3a npe-
Jenamu nepsbix 48 4 Noce YPEeCKOXHOro KOPOHaPHO-
ro BMeLIaTeIbCTBa He COMPOBOXAASICA MOBbILLEHNEM

Tabnuya 3

Pasnnuus sepcuii pekomeHaaumit ESUR no 6esonacHocTu KOHTpacTHbIx cpeacts oT 1999,2015 u 2018 rr.
B OTHOLUEHWUM NPOBEAEHUS IKCTPEHHbIX PEHTFEHOKOHTPACTHbIX UccneaoBaHuii [30-33]

Table 3

Differences in versions of the ESUR recommendations on the safety of contrast media from 1999, 2015 and 2018
in relation to emergency radiopaque examinations [30-33]

@yHKUMS noyek /

op, / Year

Kidney function 1999

2015 2018

B Hopme / MposoaunTb Mccnenosanmne / Conduct
Normal examination
MpekpatnTb npuem MF B MOMeHT
MCCNenoBaHMs, NPOBECTU TMAPaTaLMIO
nauueHTa (ot 100 Mn/u TENNOro NUTbS
unu B/ GU3MONOrMYECKOro pacTeopa
C B TeueHue 24 4 nocne nccnenoBaHus),
HUXeHa /
Degreased MOHUTOPUPOBATb PYHKLMIO NoyeK //

Cancel MF intake at the time of the
examination, hydrate the patient

(from 100 ml/h of warm drink or i/v saline
solution for 24 hours after examination),
monitor kidney function

[pekpatnTb npuem MF

B MOMEHT MCCefoBaHus,
B0306HOBWTb Yepe3 48 y
nocae Hero Npu yci1oBum
HeW3MeHHOW dyHKLMM noyek /
Cancel MF intake at the time
examination, resume 48 hours
after it, if renal function
remains unchanged

[pekpatnTb npuem MF

B MOMEHT MCCef0BaHus,
BO300OHOBWTb Yepe3 48 u
nocae Hero Npu ycaoBum
HeW3MeHHOW ByHKLMM noyek /
Cancel MF intake at the time
examination, resume 48 hours
after it, if renal function
remains unchanged

lMpumeyarue. MF (metformin) - MeTdOpMMH; B/B — BHYTPUBEHHO.
Note. MF - metformin; i/v - intravenous.

358

BectHuk peHTreHonoruv u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N26 | 348-362



REVIEWS

YPOBHS fakTaTa U KIMHUYECKN 3HAYMMbIMU N3MEHE-
Huamn pH [43]. pyrve aBTOpbl NOATBEPXOANM PAHEE,
YTO A1 NAUMEHTOB C MHMAPKTOM MUOKapAa ¢ noabe-
MOM cermeHTa ST HenpepbiBHas Tepanma MeThopmm-
HOM MOCne NPOBEOEHNS YPECKOXKHOIO0 KOPOHAPHOro
BMeLaTeNbCTBa HE BHOCUNA BKNAA B NOBbILLIEHNE PU-
cKa pasBUTUS OCTPOro NOYEYHOr0 NOBPEXAEHNS U HE
Bbl3blBana nakrataumaos [44]. ECTb cBeOAEHUNS O TOM,
yTo 6e30MacHoO NpoaoMKaTb TEPaANNI0 METMOPMNHOM
y naumeHnToB ¢ C[12 ¢ COXpaHHOM UAn YMEPEHHO CHU-
xeHHon (CK® 6onbLie 60 ma/muH/1,73 M?) PyHKLMEN
NMoYeK 1 CoxpaHHOW dpakumen Beibpoca IeBOro Xeny-
[04Ka B Ciy4yae NpoBeOEHNS MIaHOBOW KOPOHapOaH-
rnorpacdum [45].

Taknm 06pa3om, MMEINTCS AaHHble 0 6e30nacHo-
CTW NPOAOIKEHUS Tepanm MeTGOPMUHOM NpY NPO-
BEAEHMMN PEHTIEHOKOHTPACTHbLIX UCCNEeO0BaHUM, OA-
HaKO 3Ty MO3ULMIO B HACTOSALLEE BPEMS NOOOEPKNBAET
MEHbLUVMHCTBO NPON3BOAUTENEN KOHTPACTHbIX Npena-
patoB. TakMe orpaHn4eHnss MOryT NpUBECTU K Hera-
TMBHbBIM OJ15 NaumeHTa nocneacTBusM C y4eTOM TOro,
4YTO METPOPMUH SBASETCS NMpenapaTtom MNepBon nu-
HUK ganTenbHon Tepanun CL2: ero 3amMeHa Ha apyrue
cpencTsa (B 4YaCTHOCTU, HA MHCYNIMH) MOXET YBENNYNTb
pUCKM HexenaTenbHbIX nocneacTenin [43]. B knnHnye-
ckunx pekomeHgaumax ESUR pasHbix neT Takke He Npo-
CNeXNBAETCS TEHOEHUMS K CMSArYeHnto TpeboBaHuin no
OTMeHe MeTdOopPMMHA NPU NPOBEAEHNN SKCTPEHHBIX
PEHTreHOKOHTPACTHbIX UccnemosaHuii (tabn. 3).

JIuteparypa

3aknoyeHue / Conclusion

MeTdpOopMUH aKTUBHO NPUMEHSIETCS 151 NeYEHMs]
naumeHToB ¢ C2, n ero 6e30nacHOCTb B HACTOSILLEE
BPEMSI XOPOLLUO n3yyeHa. TeM He MeHee CyLLEeCTBYIOT
orpaHuyeHunst B npueme npenapaTta Ha hpoHe nposene-
HNS1 PEHTFEHOKOHTPACTHbIX MCCNeA0BaHMIA BBUAY Ha-
JIM4nS puUcka pasBuTUS lakTaTaumao3a, KOTopblii B-
NIIETCS XN3HEYrpoXaoLWmmM COCTOSIHUEM.

MHoOro4McneHHble UCcnenoBaHns nokasanu, 4To
pUCK pPasBUTUS nakTaTaumao3a CPaBHUTENIbHO HU-
30K 1 B OOJIbLLUMHCTBE C/ly4aeB CBSI3aH He C Tepanuei
MeTdOPMMHOM KaK TakOBOW, a CKOPee C COMyTCTBYIO-
wmmm 3aboneBaHusiMm. C y4eToM 3TOro KianHu4e-
CKkne pekoMeHaauum nocTeneHHo CTaHOBSTCS MeHee
OrpaHNYNTENbHBIMW B OTHOLUEHMM HEOOXOOUMOCTU
BPEMEHHOI OTMEHbI METPOPMUHA NMPY NPOBEAEHNM
PEHTrEHOKOHTPACTHbIX UCCNEA0BAHWIA.

OpHako B HacToslLLiee BpeMsi Cpeamv Npon3Boau-
Tenen KOHTPACTHbIX NpenaparToB noka He A0CTUTHYT
KOHCEHCYC B OTHOLLEHWUWN TOro, HeobxoaumMo nu ae-
naTb NepepbiB B npueme MetTdopMmHa npu BbiNOHe-
HUW PEHTEreHOKOHTPACTHOrO UCCneaoBaHns U B Ka-
KOM pexunmMe, a Takke no psay Apyriux ConyTCTBYIOLLMX
BOMPOCOB, NO3TOMY B KaXA0l KOHKPETHOI CUTyaLmm
cnenyeT OpMEHTUPOBATLCS HA MHCTPYKLMIO K npena-
paty, o0o0bpeHHyt0 MUHNUCTEPCTBOM 3paBoOXpaHe-
Hust Poccuiickon denepaumm.

1.  CunuubiH B.E., ®unatosa [.A., MepwuHa E.A. KoHTpacT-uHay-
LLMPOBaHHOE OCTPOe NoYeYHOe NOBPEXAEHUE: COBPEMEHHOE
cocTosiHue Bonpoca. MeanuuHckas Busyanusaums. 2022; 26(1):
27-39. https://doi.org/10.24835/10.24835/1607-0763-1088.

2. KapmasaHosckwuii [T, LUnmaHosckuit H.J1. KoHTpacTHble
CpencTBa Ans Ny4eBoi AUArHOCTUKM: PyKOBOACTBO. 2-€ U3A.
M.: [20TAP-Megamua; 2022: 672 c.

3. Poccuitckas accoumaums sHaokpuHonoro. CaxapHbliii aua-
6eT 2 TMNa y B3pocibix. KnuHuueckue pekomergaumu. 2022.
URL: https://cr.minzdrav.gov.ru/schema/290_2 (nata
o6paueHns 20.01.2024).

4. Definition and diagnosis of diabetes mellitus and intermediate
hyperglycaemia. Report of a WHO/IDF consultation.

World Health Organization. 2006. URL: https://www.who.int/
publications/i/item/definition-and-diagnosis-of-diabetes-
mellitus-and-intermediate-hyperglycaemia (aata obpatieHus
13.01.2024).

5. International Diabetes Federation. IDF Diabetes Atlas 2021.
10th ed. URL: https://diabetesatlas.org/atlas/tenth-edition/
(nata obpawenus 13.01.2024).

6. [Henos W.N., WLectakosa M.B., Maitopos A.10. (pea.) Anroput-
Mbl CNELMann3npoBaHHON MEAULMHCKON NOMOLLM BONbHBIM
caxapHbiM anabetoMm. 10-11 Bbin. CaxapHbiii anabert. 2021;

24 (1S): 1-148. https://doi.org/10.14341/DM12802.

7. [Lepnos WN.N., LLectakosa M.B., TanctaH ILP. PacnpoctpaHeHHOCTb

caxapHoro auabeta 2 TMNa y B3poc/ioro Hacenexus Poccum

(nccneposanue NATION). CaxapHbiit anabert. 2016;
19(2): 104-12. https://doi.org/10.14341/DM2004116-17.

8. Anfossi G,Russo I, Bonomo K, Trovati M. The cardiovascular
effects of metformin: further reasons to consider an old drug
as a cornerstone in the therapy of type 2 diabetes mellitus.
Curr Vasc Pharmacol. 2010; 8(3): 327-37.
https://doi.org/10.2174/157016110791112359.

9. Knowler WC, Barrett-Connor E, Fowler S, et al. Reduction
in the incidence of type 2 diabetes with lifestyle intervention
or metformin. N EnglJ Med. 2002; 346(6): 393-403.
https://doi.org/10.1056/NEJM0a012512.

10. Madsen KS, Chi Y, Metzendorf M, et al. Metformin for
prevention or delay of type 2 diabetes mellitus and its
associated complications in persons at increased risk
for the development of type 2 diabetes mellitus. Cochrane
Database Syst Rev. 2019; 12(12): CD008558.
https://doi.org/10.1002/14651858.CD008558.pub2.

11. Kooy A, de Jager J, Lehert P, et al. Long-term effects
of metformin on metabolism and microvascular
and macrovascular disease in patients with type 2 diabetes
mellitus. Arch Intern Med. 2009; 169(6): 616-25.
https://doi.org/10.1001/archinternmed.2009.20.

12. Eurich DT, McAlister F, Blackburn DF, et al. Benefits and harms
of antidiabetic agents in patients with diabetes and heart
failure: systematic review. BMJ. 2007; 335(7618): 497.
https://doi.org/10.1136/bmj.39314.620174.80.

BectHuk peHTreHonoruu u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N26 | 348-362 359


https://doi.org/10.24835/10.24835/1607-0763-1088
https://cr.minzdrav.gov.ru/schema/290_2
https://www.who.int/publications/i/item/definition-and-diagnosis-of-diabetes-mellitus-and-intermedia
https://www.who.int/publications/i/item/definition-and-diagnosis-of-diabetes-mellitus-and-intermedia
https://www.who.int/publications/i/item/definition-and-diagnosis-of-diabetes-mellitus-and-intermedia
https://diabetesatlas.org/atlas/tenth-edition/
https://doi.org/10.14341/DM12802
https://doi.org/10.14341/DM2004116-17
https://doi.org/10.2174/157016110791112359
https://doi.org/10.1056/NEJMoa012512
https://doi.org/10.1002/14651858.CD008558.pub2
https://doi.org/10.1001/archinternmed.2009.20
https://doi.org/10.1136/bmj.39314.620174.80

OBb30PbI

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

360

National Collaborating Centre for Chronic Conditions (UK).
Type 2 diabetes: national clinical guideline for management
in primary and secondary care (update). 2008.

URL: https://pubmed.ncbi.nlm.nih.gov/21678628/

(maTa obpawenns 14.01.2024).

Inzucchi SE, Bergenstal RM, Buse JB, et al. Management

of hyperglycemia in type 2 diabetes, 2015: a patient-
centered approach: update to a position statement of the
American Diabetes Association and the European Association
for the Study of Diabetes. Diabetes Care. 2015; 38(1): 140-9.
https://doi.org/10.2337/dc14-2441.

Bhattacharyya OK, Estey E, Cheng A. Update on the Canadian
Diabetes Association 2008 clinical practice guidelines.

Can Fam Physician. 2009; 55(1): 39-43.

Crowley MJ, Diamantidis CJ, McDuffie JB, et al. Metformin use
in patients with historical contraindications or precautions.
2016. URL: https://www.ncbi.nlm.nih.gov/books/NBK409374/
(naTta obpaweHus 14.01.2024).

Inzucchi SE, Lipska K, Mayo H, et al. Metformin in patients
with type 2 diabetes and kidney disease: a systematic review.
JAMA.2014; 312(24): 2668-75.
https://doi.org/10.1001/jama.2014.15298.

Nye HJ, Herrington WG. Metformin: the safest hypoglycaemic
agent in chronic kidney disease? Nephron Clin Pract. 2011;
118(4): ¢380-3. https://doi.org/10.1159/000323739.

Pilmore HL. Review: metformin: potential benefits and use

in chronic kidney disease. Nephrol Carlton Vic. 2010;

15(4): 412-8. https://doi.org/10.1111/}.1440-1797.2010.01328.x.

Lipska KJ, Bailey CJ, Inzucchi SE. Use of metformin in the
setting of mild-to-moderate renal insufficiency. Diabetes Care.
2011; 34(6): 1431-7. https://doi.org/10.2337/dc10-2361.
Morcos SK, Thomsen HS. Adverse reactions to iodinated
contrast media. Eur Radiol. 2001; 11(7): 1267-75.
https://doi.org/10.1007/s003300000729.

Katzberg RW. Urography into the 21st century: new

contrast media, renal handling, imaging characteristics,

and nephrotoxicity. Radiology. 1997; 204(2): 297-312.
https://doi.org/10.1148/radiology.204.2.9240511.

Lu WR, Defilippi J, Braun A. Unleash metformin: reconsideration
of the contraindication in patients with renal impairment.
Ann Pharmacother. 2013; 47(11): 1488-97.
https://doi.org/10.1177/1060028013505428.

Brown J, Pedula K, Barzilay J, et al. Lactic acidosis rates

in type 2 diabetes. Diabetes Care. 1998; 21(10): 1659-63.
https://doi.org/10.2337/diacare.21.10.1659.

Bodmer M, Meier C,Krahenbiihl S, et al. Metformin,
sulfonylureas, or other antidiabetes drugs and the risk

of lactic acidosis or hypoglycemia: a nested case-control
analysis. Diabetes Care. 2008; 31(11): 2086-91.
https://doi.org/10.2337/dc08-1171.

Nyirenda M, Sandeep T, Grant |, et al. Severe acidosis in
patients taking metformin - rapid reversal and survival despite
high APACHE score. Diabet Med. 2006; 23(4): 432-5.
https://doi.org/10.1111/j.1464-5491.2006.01813.x.

van Berlo-van de Laar IRF,Vermeij CG, Doorenbos CJ.
Metformin associated lactic acidosis: incidence and

clinical correlation with metformin serum concentration
measurements.J Clin Pharm Ther. 2011; 36(3): 376-82.
https://doi.org/10.1111/j.1365-2710.2010.01192.x.

Lalau JD, Race JM. Lactic acidosis in metformin-treated
patients. Prognostic value of arterial lactate levels and plasma
metformin concentrations. Drug Saf. 1999; 20(4): 377-84.
https://doi.org/10.2165/00002018-199920040-00006.

29.

30.

31.

32.

33,

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Holstein A, Nahrwold D, Hinze S, Egberts EH. Contra-
indications to metformin therapy are largely disregarded.
Diabet Med. 1999; 16(8): 692-6.
https://doi.org/10.1046/j.1464-5491.1999.00115.x.
PykoBonctBo EBponeiickoro obwectsa yporeHUTanbHoM pa-
avonoruu (ESUR) no 6e3onacHoCcTi KOHTpAcTHbIX cpeacts. 9.0.
URL: https://telemedai.ru/documents/esur_90_bezopasnost_
kontrastnykh_sredstv (nata obpaweHnus 14.01.2024).

Thomsen HS, Morcos SK. Contrast media and metformin:
guidelines to diminish the risk of lactic acidosis in non-insulin-
dependent diabetics after administration of contrast media.
Eur Radiol. 1999; 9(4): 738-40.
https://doi.org/10.1007/s003300050746.

ESUR guidelines on contrast agents 10.0.

URL: https://www.esur.org/esur-guidelines-on-contrast-agents/
(nata obpauenns 11.01.2024).

van der Molen AJ, Reimer P, Dekkers IA, et al. Post-contrast
acute kidney injury. Part 2: risk stratification, role of hydration
and other prophylactic measures, patients taking metformin
and chronic dialysis patients: recommendations for updated
ESUR Contrast Medium Safety Committee guidelines.

Eur Radiol. 2018; 28(7): 2856-69.
https://doi.org/10.1007/s00330-017-5247-4.

Radiological Society of the Netherland. Guideline. Safe use

of contrast media. Part 1. 2017. URL: https://radiologen.nl/
system/files/bestanden/documenten/guideline_safe_use_of
contrast_media_part_1_full_english_1nov2017.pdf

(nata obpauenns 11.01.2024).

ACR Committee on Drugs and Contrast Media. ACR manual

on contrast media. 2023. URL: https://www.acr.org/-/media/
ACR/Files/Clinical-Resources/Contrast_Media.pdf (aata 06-
pawenns 12.01.2024).

Royal Australian and New Zealand College of Radiologists.
Guidelines for metformin hydrochloride and intravascular
contrast media. 2003.

Royal College of Radiologists. Standards for iodinated
intravascular contrast agent administration to adult patients.
UTL: https://www.bsgar.org/static/uploads/BFCR(10)4_Stand_
contrast(3).pdf (nata obpawenus 21.01.2024).

Owen RJ, Hiremath S, Myers A, et al. Canadian Association

of Radiologists: consensus guidelines for the prevention

of contrast-induced nephropathy. Can Assoc Radiol J. 2007;
58(2): 79-87. https://doi.org/10.1016/j.carj.2012.11.002.
Goergen SK,Rumbold G, Compton G, Harris C. Systematic
review of current guidelines,and their evidence base,

on risk of lactic acidosis after administration of contrast
medium for patients receiving metformin. Radiology. 2010;
254(1): 261-9. https://doi.org/10.1148/radiol.09090690.
fombonesckuit B.A., aiinan A.LL., bagton M.U. u ap. Ocober-
HOCTU NPUMEHEHUS KOHTPACTHbIX MPEnapaToB B ly4eBOM AMa-
rHoCTMKe. MeToanyeckune pekomeHaaumu. 2-e usa, M.; 2019.
CuHuWubiH B.E., TiopuH W.E., lnmaHosckuit H.J1. besonacHoe
MCMONb30BaHNE KOHTPACTHbIX CPEACTB B JIY4EBOM AMATHOCTUKE:
MeToaMyeckue pekomeHaaumu. M.; 2022.

[ocynapcTBeHHbIN peecTp neKapCcTBEHHbIX CPeaCTB.

URL: https://grls.rosminzdrav.ru/default.aspx

(nata obpalenns 16.01.2024).

KopotnHa M.A., Mounnka W.I., CrpoHruH J1.I. be3onacHocTe npu-
MeHeHMs MeTGOPMUHA NPY PEHTIEHONOTUYECKUX MCCIEN0BAHM-
X C MCMOb30BAHMEM MOACOLEPKALLMX KOHTPACTHBIX Npenapa-
TOB y 60/IbHbIX C CaxapHbIM AuabeTom 2-ro Tuna. MeaMuUMHCKKI
anbMaHax. 2023; 1: 41-7.

BectHuk peHTreHonoruv u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N26 | 348-362


https://pubmed.ncbi.nlm.nih.gov/21678628/
https://doi.org/10.2337/dc14-2441
https://www.ncbi.nlm.nih.gov/books/NBK409374/
https://doi.org/10.1001/jama.2014.15298
https://doi.org/10.1159/000323739
https://doi.org/10.1111/j.1440-1797.2010.01328.x
https://doi.org/10.2337/dc10-2361
https://doi.org/10.1007/s003300000729
https://doi.org/10.1148/radiology.204.2.9240511
https://doi.org/10.1177/1060028013505428
https://doi.org/10.2337/diacare.21.10.1659
https://doi.org/10.2337/dc08-1171
https://doi.org/10.1111/j.1464-5491.2006.01813.x
https://doi.org/10.1111/j.1365-2710.2010.01192.x
https://doi.org/10.2165/00002018-199920040-00006
https://doi.org/10.1046/j.1464-5491.1999.00115.x
https://telemedai.ru/documents/esur_90_bezopasnost_kontrastnykh_sredstv
https://telemedai.ru/documents/esur_90_bezopasnost_kontrastnykh_sredstv
https://doi.org/10.1007/s003300050746
https://www.esur.org/esur-guidelines-on-contrast-agents/
https://doi.org/10.1007/s00330-017-5247-4
https://radiologen.nl/system/files/bestanden/documenten/guideline_safe_use_of_contrast_media_part_1_full_english_1nov2017.pdf
https://radiologen.nl/system/files/bestanden/documenten/guideline_safe_use_of_contrast_media_part_1_full_english_1nov2017.pdf
https://radiologen.nl/system/files/bestanden/documenten/guideline_safe_use_of_contrast_media_part_1_full_english_1nov2017.pdf
https://www.acr.org/-/media/ACR/Files/Clinical-Resources/Contrast_Media.pdf
https://www.acr.org/-/media/ACR/Files/Clinical-Resources/Contrast_Media.pdf
https://www.bsgar.org/static/uploads/BFCR(10)4_Stand_contrast(3).pdf
https://www.bsgar.org/static/uploads/BFCR(10)4_Stand_contrast(3).pdf
https://doi.org/10.1016/j.carj.2012.11.002
https://doi.org/10.1148/radiol.09090690
https://grls.rosminzdrav.ru/default.aspx

REVIEWS

44. Yu Q,Zhu JJ, Liu WX. Effect of continuous use of metformin

on kidney function in diabetes patients with acute myocardial
infarction undergoing primary percutaneous coronary
intervention. BMC Cardiovasc Disord. 2020; 20(1): 187.
https://doi.org/10.1186/512872-020-01474-5.

45.

Oktay V, Cirali I, Sinan US, et al. Impact of continuation of
metformin prior to elective coronary angiography on acute
contrast nephropathy in patients with normal or mildly
impaired renal functions. Anatol J Cardiol. 2017; 18(5): 334-9.
https://doi.org/10.14744/AnatoUCardiol.2017.7836.

References

1. Sinitsin VE, Filatova DA, Mershina EA. Contrast-induced acute 13. National Collaborating Centre for Chronic Conditions (UK).
renal injury: the modern state of issue. Medical Visualization. Type 2 diabetes: national clinical guideline for management
2022; 26(1): 27-39 (in Russ). in primary and secondary care (update). 2008. Available at:
https://doi.org/10.24835/10.24835/1607-0763-1088. https://pubmed.ncbi.nlm.nih.gov/21678628/

2. Karmazanovskiy GG, Shimanovskiy NL. Contrast agents (accessed 14.01.2024).
for radiation diagnostics: a guide. 2nd ed. Moscow: 14. Inzucchi SE, Bergenstal RM, Buse JB, et al. Management
GEOTAR-Media; 2022: 672 pp (in Russ). of hyperglycemia in type 2 QIabetes,ZOIS: a patient—cgntered

3. Russian Association of Endocrinologists. Type 2 diabetes a[?proach: upda'te to a position statement of t.he‘Amerlcan
mellitus in adults. Clinical guidelines. 2022. Available Diabetes Association and the European Association for
at: httpsy//crminzdrav.gov.ru/schema/290 2 (in Russ) the SFudy .Of Diabetes. Diabetes Care. 2015; 38(1): 140-9.
(accessed 20.01.2024). . https.//d0|.org/10.2337/dc14-244i. .

4. Definition and diagnosis of diabetes mellitus and intermediate > Bhattacharyya OK EsteyE, Chepg ’ Updgte on. thg Canadian

. . Diabetes Association 2008 clinical practice guidelines.
hyperglycaemia. Report of a WHO/IDF consultation. World -

N . ] ] Can Fam Physician. 2009; 55(1): 39-43.
Health Organization. 2006. Available at: https://www.who. ; . . .
. R L . . . . 16. Crowley MJ, Diamantidis (J, McDuffie JB, et al. Metformin use in
int/publications/i/item/definition-and-diagnosis-of-diabetes- . . L R .

i i diate-h L . d patients with historical contraindications or precautions. 2016.
mellitus-and-intermediate-hyperglycaemia (accesse Available at: https://www.ncbi.nlm.nih.gov/books/NBK409374/
13'01'2924)' . . . (accessed 14.01.2024).

5. International Diabetes Federation. IDF Diabetes 17. Inzucchi SE, Lipska K, Mayo H, et al. Metformin in patients with
Atlas 2021.10th ed. Available at: type 2 diabetes and kidney disease: a systematic review. JAMA.
https://diabetesatlas.org/atlas/tenth-edition/ 2014; 312(24): 2668-75.

(accessed 13.01.2024). https://doi.org/10.1001/jama.2014.15298.

6. Dedov I, Shestakova MV, Mayorov AYu (Eds). Standards 18. Nye HJ, Herrington WG. Metformin: the safest hypoglycaemic
of specialized diabetes care. 10th ed. Diabetes Mellitus. 2021, agent in chronic kidney disease? Nephron Clin Pract. 2011;
24(1S): 1-148 (in Russ). https://doi.org/10.14341/DM12802. 118(4): c380-3. https://doi.org/10.1159/000323739.

7. Dedov Il, Shestakova MV, Galstyan GR. The prevalence of type 2 19. Pilmore HL. Review: metformin: potential benefits and use
diabetes mellitus in the adult population of Russia in chronic kidney disease. Nephrol Carlton Vic. 2010; 15(4):
(NATION study). Diabetes Mellitus. 2016; 19(2): 104-12 412-8. https://doi.org/10.1111/j.1440-1797.2010.01328.x.

(in Russ). https://doi.org/10.14341/DM2004116-17. 20. Lipska KJ, Bailey CJ, Inzucchi SE. Use of metformin in the

8. Anfossi G,Russo I,Bonomo K, Trovati M. The cardiovascular setting of mild-to-moderate renal insufficiency. Diabetes Care.
effects of metformin: further reasons to consider an old drug 2011; 34(6): 1431-7. https://doi.org/10.2337/dc10-2361.
as a cornerstone in the therapy of type 2 diabetes mellitus. 21. Morcos SK, Thomsen HS. Adverse reactions to iodinated
Curr Vasc Pharmacol. 2010; 8(3): 327-37. contrast media. Eur Radiol. 2001; 11(7): 1267-75.
https://doi.org/10.2174/157016110791112359. https://doi.org/10.1007/5003300000729.

9. Knowler WC, Barrett-Connor E, Fowler S, et al. Reduction in 22. Katz!:)erg RW. Urograph.y into the 21st century: new contrast
the incidence of type 2 diabetes with lifestyle intervention or media, renal handling, imaging characteristics,
metformin. N EnglJ Med. 2002; 346(6) 393-403. and nephrotOXIClty Radlology 1997; 204(2) 297-312.
https://doi.org/10.1056/NEIM0a012512. https.//d0|‘o.rg/.10.1148/rad|ology.204.2‘92495.11. . .

10. Madsen KS, Chi Y,Metzendorf M, et al. Metformin for prevention 23. LUWR, Deﬁ“Pp',J’ Br'aun.A. Un'leash rr.letformln'. rec<?n5|derat|on
or delay of type 2 diabetes mellitus and its associated of the contraindication in patients with renal impairment.
complications in persons at increased risk for the development Ann Pharmacother. 2013; 47(11): 148897

pucations In persor P https//doi.org/10.1177/1060028013505428.
of type 2 diabetes mellitus. Cochrane Database Syst Rev. 2019; . o
12(12): CDO08558 24. Brown J, Pedula K, Barzilay J, et al. Lactic acidosis rates
X ( .)'d O 02/1465 1858 CD008558 o0t in type 2 diabetes. Diabetes Care. 1998; 21(10): 1659-63.
ttps://doi.org/10.1002/ : pub2. https//doi.org/10.2337/diacare.21.10.1659.

11. KooyA, de Jager J, Lehert P, et al. Long-term effects 25. Bodmer M, Meier C, Kréhenbiihl S, et al. Metformin,
of metformin on‘metab.ollsm.and ml.crovascular.and sulfonylureas, or other antidiabetes drugs and the risk of lactic
macrovascular disease in patients with type 2 diabetes acidosis or hypoglycemia: a nested case-control analysis.
mellitus. Arch Intern Med. 2009; 169(6): 616-25. Diabetes Care. 2008; 31(11): 2086-91.
https://doi.org/10.1001/archinternmed.2009.20. https://doi.org/10.2337/dc08-1171.

12. Eurich DT, McAlister F, Blackburn DF, et al. Benefits and harms 26. Nyirenda M, Sandeep T, Grant Let al. Severe acidosis

BectHuk peHTreHonoruu u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N26 | 348-362

of antidiabetic agents in patients with diabetes and heart
failure: systematic review. BMJ. 2007; 335(7618): 497.
https://doi.org/10.1136/bm;j.39314.620174.80.

in patients taking metformin - rapid reversal and survival
despite high APACHE score. Diabet Med. 2006; 23(4): 432-5.
https://doi.org/10.1111/j.1464-5491.2006.01813.x.

361


https://doi.org/10.1186/s12872-020-01474-5
https://doi.org/10.14744/AnatolJCardiol.2017.7836
https://doi.org/10.24835/10.24835/1607-0763-1088
https://cr.minzdrav.gov.ru/schema/290_2
https://www.who.int/publications/i/item/definition-and-diagnosis-of-diabetes-mellitus-and-intermediate-hyperglycaemia
https://www.who.int/publications/i/item/definition-and-diagnosis-of-diabetes-mellitus-and-intermediate-hyperglycaemia
https://www.who.int/publications/i/item/definition-and-diagnosis-of-diabetes-mellitus-and-intermediate-hyperglycaemia
https://diabetesatlas.org/atlas/tenth-edition/
https://doi.org/10.14341/DM12802
https://doi.org/10.14341/DM2004116-17
https://doi.org/10.2174/157016110791112359
https://doi.org/10.1056/NEJMoa012512
https://doi.org/10.1002/14651858.CD008558.pub2
https://doi.org/10.1001/archinternmed.2009.20
https://doi.org/10.1136/bmj.39314.620174.80
https://pubmed.ncbi.nlm.nih.gov/21678628/
https://doi.org/10.2337/dc14-2441
https://www.ncbi.nlm.nih.gov/books/NBK409374/
https://doi.org/10.1001/jama.2014.15298
https://doi.org/10.1159/000323739
https://doi.org/10.2337/dc10-2361
https://doi.org/10.1007/s003300000729
https://doi.org/10.1148/radiology.204.2.9240511
https://doi.org/10.1177/1060028013505428
https://doi.org/10.2337/diacare.21.10.1659
https://doi.org/10.2337/dc08-1171
https://doi.org/10.1111/j.1464-5491.2006.01813.x

OBb30PbI

27.

28.

29.

30.

31.

32.

33.

34.

35.

362

van Berlo-van de Laar IRF,Vermeij CG, Doorenbos CJ.
Metformin associated lactic acidosis: incidence

and clinical correlation with metformin serum concentration
measurements.J Clin Pharm Ther. 2011; 36(3): 376-82.
https://doi.org/10.1111/j.1365-2710.2010.01192.x.

Lalau JD, Race JM. Lactic acidosis in metformin-treated
patients. Prognostic value of arterial lactate levels and plasma
metformin concentrations. Drug Saf. 1999; 20(4): 377-84.
https://doi.org/10.2165/00002018-199920040-00006.
Holstein A, Nahrwold D, Hinze S, Egberts EH. Contra-
indications to metformin therapy are largely disregarded.
Diabet Med. 1999; 16(8): 692-6.
https://doi.org/10.1046/j.1464-5491.1999.00115.x.

ESUR guidelines on contrast media 9.0. European Society

of Urogenital Radiology, 2014: 35 pp.

Thomsen HS, Morcos SK. Contrast media and metformin:
guidelines to diminish the risk of lactic acidosis in non-
insulin-dependent diabetics after administration of contrast
media. Eur Radiol. 1999; 9(4): 738-40.
https://doi.org/10.1007/s003300050746.

ESUR guidelines on contrast agents 10.0. Available at:
https://www.esur.org/esur-guidelines-on-contrast-agents/
(accessed 11.01.2024).

van der Molen AJ, Reimer P, Dekkers |A, et al. Post-contrast
acute kidney injury. Part 2: risk stratification, role of hydration
and other prophylactic measures, patients taking metformin
and chronic dialysis patients: recommendations for updated
ESUR Contrast Medium Safety Committee guidelines.

Eur Radiol. 2018; 28(7): 2856-69.
https://doi.org/10.1007/s00330-017-5247-4.

Radiological Society of the Netherland. Guideline. Safe use
of contrast media. Part 1. 2017. Available at: https;//radiologen.
nl/system/files/bestanden/documenten/guideline_safe_use_
of_contrast_media_part_1_full_english_1nov2017.pdf (accessed
11.01.2024).

ACR Committee on Drugs and Contrast Media. ACR manual
on contrast media. 2023. Available at: https://www.acr.org/-/
media/ACR/Files/Clinical-Resources/Contrast_Media.pdf
(accessed 12.01.2024).

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Royal Australian and New Zealand College of Radiologists.
Guidelines for metformin hydrochloride and intravascular
contrast media. 2003.

Royal College of Radiologists. Standards for iodinated
intravascular contrast agent administration to adult patients.
Available at: https://www.bsgar.org/static/uploads/BFCR(10)4_
Stand_contrast(3).pdf (accessed 21.01.2024).

Owen RJ, Hiremath S, Myers A, et al. Canadian Association

of Radiologists: consensus guidelines for the prevention

of contrast-induced nephropathy. Can Assoc Radiol J. 2007;
58(2): 79-87. https://doi.org/10.1016/j.carj.2012.11.002.
Goergen SK,Rumbold G, Compton G, Harris C. Systematic
review of current guidelines, and their evidence base, on risk
of lactic acidosis after administration of contrast medium for
patients receiving metformin. Radiology. 2010; 254(1): 261-9.
https://doi.org/10.1148/radiol.09090690.

Gombolevskiy VA, Laypan AS, Badyul M, et al. Features of
using contrast agents in radiation diagnostics. Methodological
recommendations. 2nd ed. Moscow; 2019 (in Russ).

Sinitsyn VE, Tyurin IE, Shimanovsky NL. Safe use of

contrast media in radiation diagnostics: methodological
recommendations. Moscow; 2022 (in Russ).

State Register of Medicines. Available at:
https://grls.rosminzdrav.ru/default.aspx (in Russ)

(accessed 16.01.2024).

Korotina MA, Pochinka IG, Strongin LG. Safety of metformin
use durinf radiological investigations with iodine-containing
contrast media in type 2 diabetic patients. Medical Almanac.
2023;1:41-7 (in Russ).

Yu Q,Zhu JJ, Liu WX. Effect of continuous use of metformin on
kidney function in diabetes patients with acute myocardial
infarction undergoing primary percutaneous coronary
intervention. BMC Cardiovasc Disord. 2020; 20(1): 187.
https://doi.org/10.1186/s12872-020-01474-5.

Oktay V, Cirali I, Sinan US, et al. Impact of continuation

of metformin prior to elective coronary angiography on acute
contrast nephropathy in patients with normal or mildly
impaired renal functions. Anatol J Cardiol. 2017; 18(5): 334-9.
https://doi.org/10.14744/AnatoUCardiol.2017.7836.

BectHuk peHTreHonoruv u pagunonoruu | Journal of Radiology and Nuclear Medicine | 2023 | Tom 104 | N26 | 348-362


https://doi.org/10.1111/j.1365-2710.2010.01192.x
https://doi.org/10.2165/00002018-199920040-00006
https://doi.org/10.1046/j.1464-5491.1999.00115.x
https://doi.org/10.1007/s003300050746
https://www.esur.org/esur-guidelines-on-contrast-agents/
https://doi.org/10.1007/s00330-017-5247-4
https://radiologen.nl/system/files/bestanden/documenten/guideline_safe_use_of_contrast_media_part_1_full_english_1nov2017.pdf
https://radiologen.nl/system/files/bestanden/documenten/guideline_safe_use_of_contrast_media_part_1_full_english_1nov2017.pdf
https://radiologen.nl/system/files/bestanden/documenten/guideline_safe_use_of_contrast_media_part_1_full_english_1nov2017.pdf
https://www.acr.org/-/media/ACR/Files/Clinical-Resources/Contrast_Media.pdf
https://www.acr.org/-/media/ACR/Files/Clinical-Resources/Contrast_Media.pdf
https://www.bsgar.org/static/uploads/BFCR(10)4_Stand_contrast(3).pdf
https://www.bsgar.org/static/uploads/BFCR(10)4_Stand_contrast(3).pdf
https://doi.org/10.1016/j.carj.2012.11.002
https://doi.org/10.1148/radiol.09090690
https://grls.rosminzdrav.ru/default.aspx
https://doi.org/10.1186/s12872-020-01474-5
https://doi.org/10.14744/AnatolJCardiol.2017.7836

