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BBEAEHWNE

Bcem manmentam c¢ caxapHbiM auabdetrom (CJI)
PEKOMEHJI0BAHO OMpeneeHe TJIMKUPOBAHHOTO Te-
moriobuHa (HbAlc) He paHee uem 3a 3 Mecsla Te-
pea JItoObIMU ONEPATUBHBIMU BMeELIATEIbCTBAMU,
B TOM YMCJE Teped KOPOHAPHBIM IIYHTMPOBAHUEM.
[MaumeHTH ¢ MHOTOCOCYIUCTHIM TTOPaXKeHNEM KOpPO-
HapHOro pycjia 4yacTo MMEIOT TSXKEIbIH KOMOpOU-
HbIli poH. Takue pakTopbl, KaK aHEMUU, KPOBOTEUE-
HUS, TSKENAss XpoHUWYecKas 00J1€3Hb MOYEK MalueH-
TOB, MOTYT BJIMSITh Ha pe3ysbTaT uamepeHus HbAlc.
B cBs13u ¢ 3TUMU OTpaHUYEHUSIMU MOTIYT OBITH I1O-
JIE3HbI TaKWe€ ajlbTepHATUBHbIE MapKephl, Kak (ppyk-
TO3aMUH U 1,5-aHTUIPOTIIOLUTOJI, KOTOPbIE OTpaXa-
10T YPOBEHD TJIIOKO3bI 32 1—3 Henenu, nNpealecTByto-
LIME UCCEA0BAHUIO.

LENb

M3yuyeHue anbTepHATUBHBIX MapKepoB YIJIEBOII-
Horo obmMmeHa ((ppykrozamMuHa U 1,5-aHTUAPOIIIO-
uurona (1,5-Al')) u ux cBSI3U C KIMHUYECKUMU Xa-
paKTepUCTUKAMU MALMEHTOB U YaCTOTOW rOCTIUTANb-
HBIX OCJIOXXHEHUI MOCjie KOPOHAPHOIO LIYHTUPOBA-
Hus (KII).

MATEPUWAbI W METO[bI

OO0cnenoBanbl 383 mocieaoBaTENbHBIX MAallMEHTA
C MIIEMUYECKON OO0JIE3HBIO Ccepla, MOABEPTLIMUECs
mwiaHoBomy KIII B omHOM LieHTpe. Y Bcex IalueH-
TOB TIEpe]l ONepaleil UCCIEeN0BAIN TITMKEMUYECKUNA
CTaTyc U 1onoJiHuTebHO onpeaensan HbAlc, bpyk-
to3amuH u 1,5-Al nepen KIII 1 Ha 7—8-e cyTku mo-
ciie onepauuu. ITauMeHThl pasiesieHbl Ha TPU TPYyIl-
bl B 3aBUCUMOCTH OT UX TJIMKEMUUYECKOTO CTaTyca:
rpynma 1 — malmueHThl ¢ caxapHbIM AUa0eTOM 2-TO
tuna (CI 2; n = 125); rpynna 2 — mauueHThl ¢ Ipe-

nuraberoM (n = 67); rpynma 3 — mamueHTh 0e3 Hapy-
LIeHU yrieBogHoro ooMeHa (n = 191). OuenuBaiu
MepuonepallMoOHHYI0 TUHAMUKY ITOKa3aTeseil yrie-
BOJHOTO OOMeHa, MX CBSI3b C KIIMHUYECKUMU XapakK-
TEPUCTUKAMU TIAIIMEHTOB W TIOCJI€OINepalluOHHBIMU
OCJIOKHEHUSIMU.

PE3YJIbTATbI

B rpynmnax 6e3 CJI 3HayeHUs MJIIOKO3bl, (PyK-
To3aMMHa U 1,5-aHTUAPONIIOLUTONIA UMETU HEOOJb-
LLIOM MEXKBAPTUJIbHBIMA pa3dMax MpU OLIEHKE A0 Ome-
pauyu, KOTOPbIi CTaTUCTUYECKM 3HAUMMO BO3pacTall
Ha 7—8-e cytku nocie KIII. Bo Bcex 3 rpymnmax ot-
MeYaJIoCh CTAaTUCTUYECKU 3HAUMMOE CHUKEHUE YPOB-
Hs1 ppyKTo3amuHa Ha 7-e cyTku 1nocjie KIIT no cpaB-
HEHMIO C MCXOIHBIM YPOBHEM (P, . ... = 0,030,
0,001 1 0,038 B rpynnax 1, 2 1 3 COOTBETCTBEHHO);
npu atoM ypoBeHb 1,5-Al' u HbAlc nocne omnepa-
LIMU CTATUCTUUYECKU 3HAUUMMO He u3MeHwuicsd. [o-
OlepallMOHHBIN YpOBEHb (DpyKTO3aMUHA UMEJ Mpsi-
MYIO KOPpPEJSIIMI0 C PUCKOM OIlepaluu IO 1IKaje
EuroSCORE II (p = 0,002), Konu4yecTBOM IIYHTOB
(p = 0,012), uHaEKCOM Macchl Tejda U U30OBITOYHOM
Maccoi Tena (p < 0,001 B oboux ciayyasix), TpUIIU-
uepuaoB (p < 0,001), pubpunorena (p = 0,002), npe-
JIONEPAlMOHHBIM Y TIOCIE0NePallMOHHBIM YPOBHEM
roko3bl 1 HbAlc (p < 0,001 Bo Becex ciyvasix), pa3-
Mepowm JieBoro npeacepaus (p = 0,028), KpaTHOCTbIO
KapIUOIUIErMH, TPOJOJIKATEIbHOCTBIO UCKYCCTBEHHO-
ro KpoBOOOpallleHUsI U BpEMEHEM TepexaTust aopThl
(p < 0,001 BO Bcex cayyasix). JloonepalluOHHBIN ypo-
BeHb 1,5-Al" uMen oOpaTHYIO KOpPpEasluuIo ¢ ypOB-
HSIMU TJIIOKO3bl HAToOllAK U (PpyKTO3aMUHA O OIle-
pauuu (p < 0,001 Bo Bcex ciyyasx), TOJIMHOU WH-
tuma — Mmeaua (p = 0,016) u npsAMyI0 KOppeJIsiuio
— ¢ KOHEYHO-/IMACTOJNYECKUM 0OBEMOM JIEBOTO Ke-
nynouka (p = 0,020). B kauectBe KOMOMHUPOBAHHOM
koHeuHoi Touku (KKT) 6b110 BeIOpaHo Jt060oe 3Ha-
YUMOE MOCIEOTNEPAIIMOHHOE OCIOXKHEHNE U/ WJIU TIpe-
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ObiBaHue B ctanoHape nocie KII > 10 nHeii. B 6u-
HapHOM JIOTUCTUYECKOM PErPeECCMOHHOM aHaIn3e ypo-
BeHb (PpyKTO3aMUHA ObLI HE3aBMCUMO CBSI3aH C pa3-
ButueM 31oil KKT. Takke He3aBUCHUMBIMU IIpPEaU-
krtopamu KKT cTtanu: )xeHCKU# 1101, BO3pacT, MUHIEKC
Macchl Tejia, JJIUTEeJIbHOCTh UCKYCCTBEHHOTO KPOBO-
oOpalleHus, pa3Mep JIEBOTO TpeAcepauns, KOHEUHbIH
JIMACTOJIMYECKUI pa3mep JieBoro xenynouka, CII 2,
cpenaHss raukemus: B 1-e cytku nocie KIII, Hemo-
CTUXKEHME 1IEJIEBOTO JMarna3oHa nepuornepauuoHHON

mkemMuu. Ilpu 3ToMm apyrue MapKephl YIJIEBOAHOIO
ooMmeHa cBsa3u ¢ KKT He mokaszanu.

BbIBOAbI

JoonepallMOHHBINM YpOBeHb (DPYKTO3aMUHA, CPE/I-
HSIS TJMKeMus B 1-e mocieornepalMoHHbIe CYyTKU —
HE3aBUCUMbIE MPEIUKTOPHI MTOCAE0TEePALIMOHHbBIX OC-
JoxxHeHuit KIII.
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BACKGROUND

All patients with diabetes mellitus are recommend-
ed to estimate glycated hemoglobin (HbAlc) no earli-
er than 3 months before any surgical interventions, in-
cluding coronary artery bypass grafting (CABG). Pa-
tients with multivascular coronary disease often have
severe comorbidity. Factors such as anemia, bleed-
ing, severe chronic kidney disease in patients can af-
fect the result of HbAlc estimation. Due to these li-
mitations, alternative markers such as fructosamine
and 1,5-anhydroglucitol, which reflect glucose levels
in the 1—3 weeks preceding the study, may be useful.

THE AIM

To study alternative markers of carbohydrate me-
tabolism (fructosamine and 1,5-anhydroglucitol)
and their association with clinical characteristics of pa-
tients and the incidence of in-hospital complications
after coronary artery bypass grafting.

MATERIALS AND METHODS

We studied 383 consecutive patients with coro-
nary artery disease who underwent elective CABG
at a single hospital. In all patients, the glycemic status
was examined before surgery, and HbAlc, fructosa-
mine and 1,5-anhydroglucitol were additionally deter-
mined before CABG and on days 7—8 after the sur-
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gery. Patients were divided into three groups depending
on their glycemic status: group 1 — patients with type 2
diabetes mellitus (DM2; n = 125); group 2 — patients
with prediabetes (n = 67); group 3 — patients without
carbohydrate metabolism disorders (z = 191). We as-
sessed the perioperative dynamics of carbohydrate me-
tabolism parameters, their relationship with the clini-
cal characteristics of patients and postoperative com-
plications.

RESULTS

In the groups without diabetes, the values of glu-
cose, fructosamine and 1,5-anhydroglucitol had a small
interquartile range when assessed before surgery,
which statistically significantly increased on days 7—8
after CABG. In all three groups, there was a sta-
tistically significant decrease in fructosamine levels
on the day 7 after CABG compared with the initial
level (ppoints 1—, = 0.030, 0.001 and 0.038 in groups 1,
2 and 3, respectively); however, the level of 1,5-anhy-
droglucitol and HbAlc did not statistically significantly
change after the surgery. Preoperative fructosamine lev-
els had a direct correlation with the risk of surgery ac-
cording to the EuroSCORE II scale (p = 0.002), num-
ber of shunts (p = 0.012), body mass index and excess
body weight (p < 0.001 in both cases), triglyceride lev-
els (p < 0.001), fibrinogen (p = 0.002), preoperative
and postoperative glucose and HbAlc levels (p < 0.001
in all cases), left atrium size (p = 0.028), cardioplegia
rate, duration of cardiopulmonary bypass and aortic
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cross-clamp time (p < 0.001 in all cases). Preopera-
tive 1,5-anhydroglucitol levels were inversely correlat-
ed with preoperative fasting glucose and fructosamine
levels (p < 0.001 in all cases), intima-media thickness
(p = 0.016) and directly correlated with left ventricu-
lar end-diastolic volume (p = 0.020). The composite
endpoint was any significant postoperative complica-
tion and/or hospital stay after CABG > 10 days. In
binary logistic regression analysis, fructosamine levels
were independently associated with the development
of this composite endpoint. Also, independent predic-
tors of composite endpoint were: female gender, age,
body mass index, duration of artificial circulation,

left atrium size, end-diastolic size of the left ventricle,
type 2 diabetes, average glycemia on the day 1 after
CABG, failure to achieve the target range of periop-
erative glycemia. However, other markers of carbohy-
drate metabolism did not show any connection with
composite endpoint.

CONCLUSIONS

Preoperative fructosamine level and average glyce-
mia on the postoperative day 1 are independent pre-
dictors of postoperative complications of CABG.
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