CHCTEMATVHECKME 0B30PBI I METAAHATT3bI T 4 N4 2023 Digital Diagnostics
DOI: https://doi.org/10.17816/DD568668 .

CxopocTb BbiMbiBaHUA 99mTc-MeTOKCU-U306yTUN- Shecktor
U3OHUTPUJIA KaK MapKEp MUTOXOHAPUANbHOM

AVNC(hYHKUUM MUOKApAA: CUCTEeMaTUHECKUMA 0630p

U MeTaaHanus

M.0. 'yns, K.B. 3aBagoBckum

HayyHo-uccnenoBaTenbCKuit UHCTUTYT KapAMOnoruu, TOMCKMIA HaLMOHaMbHBIA MCCNeA0BaTeNIbCKUN MEeAVLIMHCKIIA LIEHT,
ToMck, Poccuitckas ®epepaums

AHHOTALIMA

O6ocHoBaHMe. B 0630pe M3noxeHbl 0cobEHHOCTH hapMaKOKMHETUKM Nepdy3uoHHoro papuodapmnpenapata 99mTc-MiBI,
KOTOpble NO3BONSIOT OLEHUTb MUTOXOHAPUANbHYH AUCHYHKLUMIO MMOKAapLa, @ TaKKe MOKa3aHbl 0CHOBHbIE KITMHWUYECKME TOY-
K1 NpunoxeHnst peHoMeHa YCKOPEHHOr0 BbIMbIBaHWUA AAaHHOTO MHAWKaTOpa.

LUenb. CucteMatmsaums faHHbIX GyHOAMEHTaNbHbIX (3KCMEPUMEHTaNbHbIX) M KIMHUYECKUX UCCefoBaHUi B obnactu us-
YYEHUS W OLEHKU MUTOXOHLPWANBHON AUCGYHKLMM MO pe3ynbTaTaM nep@y3voHHON CLUMHTMrpaduu MUOKapAa; NpoBefeHue
MeTaaHanm3a KIMHUYECKUX UCCeloBaHMI B JaHHOW 0bnacTu.

Marepuanbl u Metogbl. Mouck nposoauncs B 6asax AaHHbix Pubmed, Scopus, Google Scholar u eLibrary go cepenuHbi
2023. bbinu UCNONb30BaHbI KITOYEBbIE CNOBA, X KOMOMHALMW W aHINOA3bIYHBIE aHANIOrU: MUTOXOHAPUaNbHas AMCHYHKLMS,
99mTc-MUBU, 99mTc-TetpodocMuH, nepdy3noHHasa cLUMHTUIpadus MUoKapaa, obpaTHoe mepepacnpefesfieHue, BbIMbIBa-
HWe, CKOpOCTb BbIMbIBaHMs. [1py BbIMONHEHUW MeTaaHanW3a Ans pacyéTa CPpefHen OLEHKW pasHuubl Bbia Mcnonb3oBaHa
MOZESIb CIy4YalHbIX 3QPEKTOB.

Pesynbratbl. [Ina cuctemMatnyeckoro aHanmsa 6bino otobpaHo 40 ctatei: 13 — 3KcnepuMeHTanbHble, 24 — OpUriHanbHble
KNMHU4YecKue paboTel, 2 — KMHKYeckue ciydau, 1 063op. [Ins BbinonHeHUs MeTaaHanu3a bbiio 0T06paHo 6 UccnefoBaHwuiA
Mo AW3alHy «Cy4an—KOHTPOsb». ObLLee YNCNO NaLMEHTOB, COCTABMBLLIMX OCHOBY CUCTeMaTUYecKoro 063opa, — 551; uucno
NauMeHTOB, COCTaBMBLLMX OCHOBY MeTaaHanmsa — 196. AHanus nuTepatypbl NoKasan, YTo BbIpaXeHHOCTb eHoMeHa 06-
paTHOro nepepacnpeseneHus U CKOpocTb BbiMbIBaHMA 99mTc-MIBI B3aMocBA3aHbl C MUKPOCTPYKTYPOA MUTOXOHLAPUIA U MU-
OKapAa, COKpaTMMOCTbH0 W FeMOLMHAMUKOW NEBOT0 JKEeNyA04Ka, YPOBHEM HaTpPUAYPETUUECKUX NENTUAO0B, TONEPaHTHOCTbIO
K (M3MYECKUM Harpy3KaM, TSKECTbH) KOPOHApHOrO aTepoCKIIepo3a, OKUCIUTENbHBIM MeTabonM3MoM MUOKApLa, YPOBHEM
PUCKa CEpPAEYHO-COCYAMUCTLIX COObITUIA. MeTaaHan!3 noKasan, 4to CKOPOCTb BbIMbIBaHWS CTaTUCTUYECKW 3HAYMMO MOBLILLEHA
y JIAL, C NaTonorveii cepaLa, No OTHOLUEHMIO K KOHTPOSIO (CpefHsas oueHKa pasHuubl 9,5771 (95% noBepuTenbHbIA HTEPBaAN:
ot 6,6001 go 12,5540; z=6,3053; p <0,0001).

3akntouenue. OueHKa GYHKLMM MATOXOHAPUIA MO AaHHLIM OLLeHKM BbiMbIBaHMA 99mTc-MIBI MoxeT npeaocTaBuTb A0ONONHU-
TeNbHble CBEAEHNSA 0 YHKLMOHANBHOM COCTOSHUM CEpPAEYHON MbILLLIbI.

KnioueBble cnoBa: MUTOXoHApUanbHasa aucyHkuums; 99mic-MUBK; 99mTc-TetpodocMuH; nepdy3noHHas CLUMHTUIpadus
MWOKapAa; obpaTHoe nepepacnpefeneHne; CKOPOCTb BbIMbIBaHWS; KapAMOMUOMNATUM; XPOHWYECKas CepheyHas
HeAO0CTaTOYHOCTb; ULIEMMYecKas bonesHb cepaua
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99mTc-MIBI washout rate as a marker
of myocardial mitochondrial dysfunction:
A systematic review and meta-analysis

Marina 0. Gulya, Konstantin V. Zavadovsky

Cardiology Research Institute, Tomsk National Research Medical Center, Tomsk, Russian Federation

ABSTRACT

BACKGROUND: This review outlines the features of the pharmacokinetics of the perfusion radiopharmaceutical 99mTc-
MIBI, which allows the assessment of myocardial mitochondrial dysfunction, and shows the main clinical applications of the
phenomenon of increased 99mTc-MIBI washout rate.

AIM: To systematize the data of fundamental (experimental) and clinical studies evaluating and estimating mitochondrial
dysfunction according to myocardial perfusion scintigraphy data and perform meta-analysis of clinical studies in this field.
MATERIALS AND METHODS: PubMed, Scopus, Google Scholar, and eLibrary databases were searched until mid-2023. The
following keywords, their combinations, and Russian-language counterparts were used: mitochondrial dysfunction, 99mTc-
MIBI, 99mTc-Tetrofosmin, myocardial perfusion scintigraphy, reverse redistribution, washout, and washout rate. In the meta-
analysis, a random-effects model was used to calculate the mean difference estimate.

RESULTS: Forty articles were selected for systematic analysis: 13 were experimental, 24 were original clinical papers,
2 were clinical cases, and 1 was a review. Six studies using a case—control design were selected for the meta-analyses. The
total number of patients in the systematic review and meta-analysis were 551 and 196, respectively. In the analysis of the
literature, the severity of the reverse redistribution phenomenon and 99mTc-MIBI washout rate correlated with mitochondrial
and myocardial microstructure, left ventricular contractility and hemodynamics, natriuretic peptide levels, exercise tolerance,
coronary atherosclerosis severity, myocardial oxidative metabolism, and risk of cardiovascular events. The meta-analysis
showed that the washout rate was statistically significantly accelerated in individuals with cardiac pathologies, relative to
controls (mean difference score, 9.5771 [95%]; confidence interval, 6.6001-12.5540; z=6.3053, p <0.0001).

CONCLUSION: The assessment of mitochondrial function by 99mTc-MIBI washout evaluation may provide additional insights
into the functional status of cardiac muscles.

Keywords: mitochondrial dysfunction; 99mTc-MIBI: 99mTc-Tetrofosmin; myocardial perfusion scintigraphy; reverse
redistribution; washout rate; cardiomyopathies; congestive heart failure; ischemic heart disease
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