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Jltonu ¢ nuabeTom, cTpaarolIre ocTpbiM HHPapkToM Muokapaa (MM),
3HAYUTEIIBHO MOBBILIAKOT PUCK PA3BUTHUS CEPACYHO-COCYAUCTHIX
3a00J1eBaHUI 1 CMEPTHOCTH OT CEPACUYHO-COCYIUCTHIX 3a00ieBannii. B
uccienoBannu DIGAMI cpaBHHBanack «0ObIYHAS
aHTUAMA0eTUYECKas TepaIis ¢ MHTCHCUBHOW Tepanuel HHCYJINHOM,
BKJIFOUAIOIIAsl OCTPYIO MH(DY3UIO HHCYAWHA B paHHKe Yyackl UM u
TPHKIBI €KETHEBHYIO MOJIKOXKHYI0 NMHBEKIIMIO NHCYJIMHA Ha
OCTaBIIIYIOCS YacTh MpeObIBaHUs B OOJIBHUIIC U, KAK MUHUMYM, Ha 3
Mecsiia mocie 3toro. HecMoTpst Ha o0111ee CHIDKEHHE
HEOJIaronMpUsITHBIX UCXO/I0B Y MAIMEHTOB, MOTYYalOINX HHTCHCUBHBIN

€KUM MHCYJIWHA, HEACHO, KaKoi KOMIOHEHT (MHGY3usa uHcynuHa [V
VI UHTCHCUBHAS XPOHUYECKAS o e rmcrcrcocn.




D €CMOTPSI MHOTO JOCTUYXKEHUN B COBPEMEHHOU

MEJIUIIMHE, CaXapHbId TUA0ET MPOAOIKAECT OBITH CBSI3aHO C
YBEJIIMYEHHUEM 3a00JIEBAEMOCTH U CMEPTHOCTU. Benyien
NPUYUHON CMEPTH Y JIFOAECH ¢ TUA0ETOM MO-IIPEKHEMY
apisiercst uHGapkT Muokapaa (MM). Hecmotpst Ha
YIIYUYIICHUS B JICUCHUH CEPACYHBIX 3a00JI€BaHHUI,
nrabeTHYEeCKrE NalUEeHThI ¢ ocTphiM MM mponoskaror
MMETH IJI0OXOM MPOTHO3. ITO YBEJINUYECHUE CMEPTHOCTH
MPOSIBJISIETCSA BO BPEMSI HAYAJIbHOM FOCIUTAIIN3ALNHN U
JIOATOCPOYHOro HabmoaeHus. ™

BoJee BBICOKHE NTOKA3aTeIM CMEPTHOCTH M OCJIOKHEHUH y |
ATUX MAIMEHTOB C TMA0ETOM KKYTCA

MHOTO()AKTOPHBIMU. J[nabeT MOKET OBITh CBSI3aH C
TSDKEJI0M 00JI€3HBbI0 KOPOHAPHOM apTepHUH, CUCTOINYECKOM
TUC(YHKIIMEH JIEBOTO Key104Ka, aBTOHOMHOM
Helponaruend 1 OOJbIIMM pa3MepoM HHMapKTa. ITH
IPOLIECCHI HE TOJIBKO OCTABJISAIOT 3TUX MAIUEHTOB C
nruadeToM ¢ 00Jiee BBICOKUM PUCKOM CMEPTH IIPU OCTPOM
M, HO TakKe yBEJIMUYMBAKOT PUCK MOBTOPHBIX CEPACUHBIX
COOBITUM U JPYTUX JOJITOCPOUYHBIX OCIOKHEHHUIM.




Bo Bpems octporo UM npoucxoasT MHOKECTBEHHBIE TOPMOHAIBHBIE U (PU3UOJIOTUYECKUE
n3MeHeHus. [11a3MeHHbIe KaTeXoIaMUHbI, TITIOKAroH U KOPTHU30JI YBEIUUHUBAIOTCSA, YTO IPUBOIUT K
PE3UCTEHTHOCTHU K MHCYIUHY. CHU)KEHUE YYBCTBUTEIBHOCTU K MHCYJIMHY MPUBOAUT K HAPYIICHUIO
MCIIOJIb30BAHUS TITIOKO3bI U YBEJIMYEHHUIO CKOPOCTH KU3HU CBOOOIHBIX KUPHBIX KUCIIOT B
cepaeyHou Maiiine. Jlroau ¢ nuaderomM 0osiee YyBCTBUTEIBHBI K CTUMYJISIIIMHA KaTaxoJIaMUHa, |,
CJI€A0BaTEIbHO, OHU UMEIOT 3HAYUTEIHLHOE YBEINUCHUE COAEPHKAHUS CBOOOIHBIX JKUPHBIX KUCIIOT
B IUIa3Me€ W CHMYKEHHE HCIIOIb30BaHMs IIIOKO3bI. *7° TTo Mepe PO°™ypoBHell CBOOOIHBIX JKMPHBIX
KHUCJIOT B KPOBU MUOKapl META00IU3UPYET O0siee CBOOOIHBIC >KUPHBIE KUCIIOTHI, YEM IIIFOKO3a (710
90% sHeprocHa0XXeHUs B UCCIEAOBAHUSAX HA )KUBOTHBIX) XOTS MUOKAP]T OOBIYHO UCHOJIB3YET
HEKOTOPYIO CBOOOIHYIO KHPHYI0 KUCIOTY (6070% 00111€T0 UCITOIb30BaHuUs), STOT META00INYECKUM
npoluecc TpedyeT kuciopoaa. [roko3a He TpeOyeT KUcIopoa Mpu MeTadoau3Me (TJIMKOJIN3), HO
3TOT MPOIECC, KAK OMKMCAHO BBIIIE, HAPYIIACTCA TOPMOHAIIBHBIMA U3MEHEHUSAMU, KOTOPHIE
POUCXOIAT BO Bpems MIM. DToT nepexo/1 OT UCHOJIb30BaHUSI TITIOKO3bI K UCIIOJIb30BAHUIO
CBOOOIHOM KUPHOM KUCIOTHI YBEIIMUUBAECT NOTPEOHOCTDH B KUCJIOPOJE CEPICHHOM

MblIbl. [ToTpeOHOCTE cep/ilia B 00IbIIEM KOJIMYECTBE KUCIOPOAa HE MOKET ObITh 0OECIeueHa
KPOBOCHA0XKEHUEM M3-32 HH(APKTHOTO Mpoliecca




Pe3tome meTonoB MccnenoBanne DIGAMI paccMoTperno Bcex MalueHTOB, MMOCTYIIUBIINX B OTACICHUS
kopoHapHoii momotiu (CCU) u3 16 mBeackux 00apHUI] B iepuo/ ¢ stupaps 1990 roga mo aekadpb
1993 rona. Kputepuu BKItOUeHUs: /)IpeabI YU TUarHo3 JuadeTa Wik YpOBEHb IITIOKO3bl B KPOBU>

198 mr/ ni1 (11 MM) u 2) BepositHoro MIM.

Jlnarno3 MU Ob11 paznenieH Ha BEPOSITHBIEC WJIM BO3MOXKHBIE C MCTOJIb30BAHUEM OOBIYHBIX KPUTEPHUECB
(tabmuna 1). Mcnonw3ys 3Tu kputepuu, 1240 napeHTOB ObLIM MOTEHIIMAIBHO MPUTOIHBI JIJISI
ucciegoBanus, HO 620 (50%) manueHTOB ObLIM HEMEAJICHHO UCKIoUeHbl. Kpurepuu

UCKJIIOUEHUS: /) HEBO3MOXKHOCTh Y4acCTHs [0 MpUUUHaAM 3710poBbsi (45%), 2) oTkas (38%), 3) MecTo
KUTEJILCTBA BHE O0JIbHUYHOM 30HBI (7%) u 4) npeasaputenbHas peructpanus B DIGAMI unu npyrue

uccnenoanus (10% ). 3arem ocraBmmecs 620 manreHToOB ObLIM PaHIOMHU3UPOBAHbI JIMOO B
KOHTPOJIbHYIO Ipynity (314 marueHToB), 1100 B MHPY3UOHHYIO Ipynily uHcynuHa (306
NAIMEHTOB). 3aTeM MaIMEeHThI OTYYaIu HHPY3UU UHCYITMHO-TJIFOKO3bI MJIM CTAaHAAPTHOE JICUCHUE
nuadeTa B COOTBETCTBUM C ITPOTOKOJIOM MCCIIEOBAHUS




Pucynok 1. Cxemamuueckoe uzoopaixcenue nonyaayuu nauyueHmoes, 6KJa4eHHoe
8 UcCc/1e006anue UHCYIUH-2TIIOKO3bl CAXAPHO20 Ouabema npu ocCmpom uH@apkme
muoxkapoa (DIGAMI). Aoanmuposano usz ccoliku 1.

[IpoTOKOJIBI I TEX, KTO YYaCTBYET B IpyInne WHPY3UHU, BKIOYAIN UCIIOIb30BaAHNE HHDY3UU
WHCYJIMHO-TIIFOKO3bI U YACTBIE IIPOBEPKHU YPOBHS MIIFOKO3bI B KPOBU ISl IIPUBEJICHUS U MOJJICPKAHUS
CBIBOPOTOYHOM IITIOKO3bI MAIIMEHTOB B Auara3zoHe oT 126 o 180 mr / aj1. 9ToT nuana3oH ObLI
BBIOpaH B Ka4eCTBE OajaHca MEXIYy 00€CIIEYEHHEM CTPOrOro KOHTPOJISI | MUHUMU3AIAEH
TUITONIMKEMUYECKUX COOBITHHI, KOTOPBIE MPOU3OIILIHA B MPEIBIIYIIAX UCCIECAOBAHUSAX, KOTOPHIE
UCIIOJIb30BAIM O0Jiee HU3KYIO 11esib 90144 mr / mi1. BauBanue npoiomkand B TCUEHHE KAK MUHUMYM
24 4acoB, MOCJIE YEero nayueHThl ObUIM 3aMEHEHBI Ha MOJIKOKHbIE MHBEKIIMU MHCYIMHA 4 pa3a B
J€Hb. DTO JO3UPOBAHUE KAK JJIUTEIBLHOTO, TAK U MTPOMEKYTOUHOTO U KOPOTKOTO JIEMCTBUS MHCYJIMHA
MPOAOJDKATIOCh KAK MUHUMYM Ha 3 Mecsiia U, BO3MOXKHO, Ha HEONIPEACIEHHBIN CPOK.




Yto0bI nmokazats pe3yiabrarbl DIGAMI B nepcriekTuBe, BAXKHO OTMETUTh CHUYKEHUE 00IE CMEPTHOCTH
y narueHToB ¢ guadetom ¢ UM Bo Bcex rpynnax jeuenus. MccnegoBanue DIGAMI nokasano, 4To
oOmas 1-netHsist cMepTHOCTH Tociie UM cocraBuia 22,4%. DTo oTinyaercs: OT paHee COOOIIEHHBIX
JAHHBIX, CBUJICTEIBLCTBYIOIIMX O TOM, UTO JHMa0eTHUYeCKUE MalueHTsl ¢ MM uMerot 1-J1eTHior
cMepTHOCTH nocie MM 53%. 3 Muorue 1nomo3peBatorcsl B BAMSHUU HAa 3TO CHUKEHHE CMEPTHOCTH
namueHToB ¢ quadetoM ¢ M. HekoTophie U3 HUX CBUIETEIBCTBYIOT 00 OOIIEM YIYUIIEHUH IIIUPOKO
pacpOCTPAHEHHOIO UCIIOJIb30BaHUS JICKAPCTB, TAKUX Kak O€Ta-0JIOKaTOPhl, ACUPUH U

TpomGonuruky. 101718

Panbliie 0eTa-010KaTOPhl HE UCTOJIB30BAIUCH Y MAIUEHTOB C IMA0ETOM H3-3a OOSI3HM MAaCKUPOBKHU H,
BO3MOXXHO, ITPOIJICHUS TMIOTIIMKEMUYECKUX A1U3040B. Ho celfuac uccienoBaHus NOKa3bIBakOT, YTO Y
ATUX HNALIMEHTOB HAOIIOAACTCS NOJOKUTEIbHBIN 3 dekT 0eTa-0mokaabl (10 50% -HOro CHUXKEHUS
cMmeptHOCTH) IToKa3zaHo, 4YTO MPOM3BOJICTBO TPOMOOKCAHA M arperaius TpOMOOLMTOB HOBBIIIAIOTCS Y
MAIMEHTOB € IMa0eTOM, YTO CHOCOOCTBYET PA3BUTHIO TUIIEPKOATYISLMOHHOIO cocTosHus, 1211718

B coorBercTBHM ¢ 3THM (akTOM THMAGETHYECKHE MALMEHTHI, KaK OBLIO MOKA3aHO, IIPUHOCST TOJIb3Y
OoJIbIIIEMY, YeM HeAMaOETHUECKUM MallMeHTaM U3 CTPENTOKHHA3bI B HcciaeaoBanuM International Study
of Infarct Survival (ISIS) II. ?> Bonee 80% nalueHTOB, BKIIOYEHHBIX B HccienoBanne DIGAMI, Oblin
BBINMCAHbl Ha aCIIMPHUHOBYIO TepaIuio, 1 MHOrKMe nauueHThl (50%) moirydanu TpoMOOJIUTHYECKYIO
TEpaIuio BO BpeMsi rocuTanu3anui. Pa3yMHO npeaioKuTh, YTOOBI YCUIEHHAsI aHTUTPOMOOIIMTapHAas U
(UOpUHOIMTHYECKAS TEpAITsl MOTJIa TIOMOYb B OOIIE CHUKEHHOW CMEPTHOCTH Y TTAIUEHTOB C
I1a0eTOM C CEPACYHBIMU COOBITUSMU, BKIFOUEHHBIMU B 3TO UCCJIEIOBAHUE.




KoHEYHBIM MOMEHTOM, KOTOPBIN CJIeTyEeT
MOJYEPKHYTh NpHU aHam3e pe3ynbraroB DIGAMI,
SBIJISIETCS 3HAYUTEIIBHOE CHUKEHUE CMEPTHOCTH,
OTMEYaeMOE y MallEHTOB, KOTOPHIE HUKOTA
paHee He HaXOAUINCh Ha MHCYJIUHE M Y KOTOPBIX
ObLIIM HU3KUE CEepJIeUHbIE (DAKTOPHI

pucka. CHI>KeHHUE CMEepTHOCTH Ha 52%
orMeuaeTcs yepes 3 Mecsana u uepes 1 rog ( P =
0,046 u P = 0,020, cooTBeTCTBEHHO). IHTEpEeCHO,
YTO MAIlMCHTBI, Y KOTOPHIX, ITO-BUIUMOMY, OBLIO0
HaMEHBIIIee UCXOIHOE 3a00iIeBaHue, OOIbIIIE
BCEr0 BBIUTPAIIM OT arpECCUBHOU TEpaIuu
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Introduction

The DIGAMI (Diabetes Mellitus, Insulin Glucose Infu-
sion in Acute Myocardial Infarction) Study published in
1997 re-ignited interest in the use of insulin following
acute myocardial infarction (AMI) [1]. DIGAMI actually
refers to a series of four papers published since 1994
[1-5]. The first reported on the feasibility of the use of
an insulin-glucose infusion following AMI in patients
with a plasma glucose of greater or equal to 11 mmol/l [2].
Two later papers reported the one-year mortality and
morbidity results [3.4]. The final paper published in
May 1997 reported the long-term mortality data [1].

DIGAMI showed that an insulin-glucose infusion
followed by at least 3 months of multiple-dose insulin
reduced long-term mortality in patients with diabetes
who had had a myocardial infarction (MI) [1] (table 1).
At the time of its publication, it was heralded by many as
showing clear evidence for the benefits of using both an
insulin-glucose infusion at the time of the MI, in patients
with an admission plasma glucose greater than or equal
to 11 mmol/], and also that such patients should con-
tinue to receive multiple insulin injection regimes after
discharge [6-11]. However, not all were convinced by
the results and adopted a more conservative approach,
suggesting that more evidence was required, particularly
with regard to which were the key interventions and
mechanisms of action, and raised the question of
whether all the benefits accrued were solely from the
insulin-glucose infusion used acutely [12-14].

In this review, we will consider the background lead-
ing up to the DIGAMI study, the main results of the
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study, possible explanations for the benefits seen and
discuss on a practical level how the DIGAMI protocol
can be implemented in a UK setting.

Diabetes and Coronary Heart Disease

It has been well established that diabetes is an independ-
ent risk factor for the development of coronary heart
disease (CHD). Many large prospective studies have
demonstrated a 1.5 to threefold increased risk of CHD
in subjects with diabetes compared with those without
diabetes even after adjustment for other CHD risk factors
[15-17]. The excess risk for CHD associated with dia-
betes is more marked in women than men [15,17,18]. In
the Framingham study, 18-year follow-up results
showed that total CHD, MI, angina and sudden death
were all increased in diabetic men and women aged
45-74 years compared with non-diabetics [18]. Further-
more, we know that in type 2 diabetes, the large majority
of all mortality is as a result of CHD [19].

Diabetes and Myocardial Infarction

It is known that people with diabetes without a previous
MI are at as high a risk of future MI as a person without
diabetes who has had a previous MI [20]. A person with
diabetes has a worse prognosis following an AMI, with
both an increased acute (in-hospital) and long-term mor-
tality [21-24]. People with diabetes are also at higher
risk of re-infarction compared with non-diabetic con-
trols [24]. Of particular interest is the study from Singer
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Ilpomoxon unghyzuu uHCyIUHIIIOKO3ZHOU cCMecU 0151 UCHONB308AHUA MEOUYUHCKUMU CECMPAMU NAam
UHMEHCUBHOU mepanuu KOPOHAPHBIX DOTbHBIX:

e 80 E/[ uncynuna kopomrkozo oeiicmeusn pacmeopsrom 500 ma — 5% znrokoswt u (1 E/l uncyruna ¢ 6 mn
pacmeopa).

e Hauamo unghyzuio co ckopocmoio 30 ma/u. Ilposeepums yposens 2nroko3wl uepes 1 uac. Yemanosums
CKOpOCmb UHDY3UU 6 COOMBEMCMEUU CO WKAIOU C/IEHCEHUA U 6 COOMBENICMEUU C UeNe6bIMU YPOBHAMU
21toKko3vl 7—10 mmonw/n. Onpeodenamep cnukemuro yepes 1 u nocne usmeneHus cCKOpocmu uHQy3uu 2noKo3vl
unu uepes 2 u ¢ ciyuae omcymcemeus uzmenenuil. Eciu nepeonauanvnoe ymenvuieHue ypoeHs 2inioKko3ul
npegviuiaem 30%, ckopocmov uny3zuu ne menaemcs, npu ycio6uu, Ymo ypoeeHs 2110K03vl Kposu
npeeviuiaem 11 mmonv/n; uau ymenvuiums 00 6 mi/u, eciu ypoeens 20K03bl O1U30K K Ue1e8bIM YPOBHAM
7=10,9 mmonwv/n.

e Ecau yposenw enrwkozvl cmadunvhwvtii u <10,9 mmonv/n, nocie 22 y ckopocmov uHy3uu ymeHbuiums Ha
50%.

Cneosawan wkana npomokona ungyzuu:

® >]5 mmonwv/n — 8 E/[ uncynuna kopomkozo oeiicmeus 6/8 u yeeaudums CKOpoOCms 66€0€HU UHCYIUHA
Ha 6 m/u.

o [1-14,9 mmonv/n — yeeauuums ckopocms unyzuu na 3 mi/u.

o 7—10,9 mmonv/n — ocmasums ckopocms unpyzuu 0e3 uzsmeHeHuil.

® 4—6,9 Mmmoav/n — ymenvuiumes cKopocms 66edeHus Ha 6 mi/u.
[




3akuouenne JluaGer mpoIoJKaeT OTPULIATENIBHO BIMATH HAa MPOrHO3 Y MHAMBUAYYMOB ¢ IM. Ilens uccienoBanus
DIGAMI coctostia B TOM, 4TOOBI OLIEHUTH, OYJIET JIM arpecCUBHAas HaYajIbHas TEPANUsl MHCYJIMHOM MPOAOTKATHCS B
TEUEHUE 3 MECSIEB, YTOOBI YIYUIIUThH 3a00J1I€BAEMOCTh U CMEPTHOCTh ATUX MalMEHTOB mocie octporo UM. Xots
uccinegoBanre DIGAMI noka3zano CHUKEHHE CMEPTHOCTH y MAIMEHTOB ¢ auadbetoM yepes 1 rog nocie UM,
CKPOMHBIN pa3Mep BHIOOPKH M OTCYTCTBHUE MOJIOKUTEIbHBIX PE3YJIBTATOB B IPYTMX KOHEUHBIX TOUYKAX JEJIAOT 3TOT

BbIBOJ MCHCC HAJCKHBIM.

B 1iesioM, 3T0 ucciaeaoBaHuEe ObUIO YCIICIIHBIM, ITOKAa3aB 1€J1€CO00Pa3HOCTh U MOTEHIMAIBHOE MPEUMYIIIECTBO
arpeCCUBHOTO JI0JTOCPOYHOTO YIPABICHUSI HHCYJIUHOM Y MAIMEHTOB ¢ AuadeTtoMm ¢ MIM. 310 mpenmMy1ecTBo,
BEPOSITHO, HE MOXKET ObITh OOBSICHEHO TOJIBKO MPOTOKOJIOM MH(Y3UH TITIOKO3bl MHCYIMHA. Jlu3ailH uccineqoBaHust
DIGAMI 0b11 TaKOB, YTO CHUKEHHUE CMEPTHOCTU HE MOIJIO OBITh KOHKPETHO CBA3aHO HU ¢ UH(Y3UEH UHCYITUH-
IJTIOKO3bI, HU C 4 / CyTOYHBIM MOAKOKHBIM UHCYJIMHOM.

Hccnenosarenu Npu3HaId 3TO U HOAYEPKHYIU, YTO UMEHHO BCECTOPOHHSISA IOMOLLb, BKIIFOYast UHCYJIUH U 4aCThIe
BU3UTHI Bpaueil, OCTPO U XPOHUYECKHU, KOTOPHIE MOTIIM Obl IPUHECTH TMOJIH3Y ITUM MallMEHTaM OOJIbIIE BCEro. ITO
cornacyetcs ¢ DCCT, koTophlii peKOMEH10BaJ JICUCHHUE MAIMeHTOB C J1a0eTOM Ha paHHEH CTaJ iy CBOETO
3a00s1€eBaHMsl, YTOOBI 00ECTIEYUTh MAKCUMAJIbHYIO TI0JIb3Y M, BO3MOXXHO, MPEIOTBPATUTD JIOJITOBPEMEHHBIE
ocnoxxHenus. > Henasusas cratbs B JKyprane Amepukanckoti MeOUyuHcKoll accoyuayuu Takke noKas3ana
MOBBIIIIEHHOE KAY€CTBO JKM3HU MAIMEHTOB C IMa0ETOM C paHHEW MHTEHCUBHOM Tepanuen 1 Jy4diliuM KOHTPOJIEM
TIIOKO3BL. “*TakuM 06pa3oM, MHTEHCHBHBINM M KOMIUIEKCHBIH IUIAH JICYEHUS KaK OCTPO, TaK U XPOHUYECKH MOYKET
noMOYb JradeThudeckuM nanrentaM ¢ UM yMeHBIIUTh CEpbE3HbIE U YaCTO CMEPTEIbHbBIC OCIOKHEHU.
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