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Ilenv uccnedosanus. IIpoBepuTsh rHIIOTE3Y O TOM, YTO EPHONEPANNOHHOE HCIIOIH30BAHIE OMera-3 MOIMHEHACHIIIEHHBIX JKUpP-
wpix (0-3 THIKK) xucior B Bujie BHYTPUBEHHOI MH(Y3UH CHU3UT PUCK BOBHUKHOBEHHS MOCIEONEPAIMOHHON GUOPHLIAINM
npeacepanii (IIOMIT) y nauuentos UBC, onepupoBaHHbIX B yCIOBUAX HCKycCTBEHHOTO KpoBooOpamenus (UK). Mamepua-
ot u Memoowt. TIpocIeKTHBHOE BOHHOE CIIENOE IIIane6o KORTpoaupyeMoe uccienosanue 39 naiuentos. IlanuenTs: 6buM pan-
nomuaupoBanbl Ha 2 rpymmst: (1) — 18 nanuentam npooauwm uadysuo 0-3 ITHIKK (Omerasen, Mpesennyc Kadu, lepma-
HHST), HAYMHAS Nepe] HHAYKIeil B aHecTe3uio B 103e 200 Mr/Kr/cyT Ha NPOTs:KeHu! nepBbIX cyToK u 100 Mr/kr/cyT co 2-x mo
7-e cyTku nocue onepanyu. (2) — 21 manuent noxyyam wiane6o (Unrpamammn, @pesennyc Kadu, Tepmanust) B 9KBUBaJIeHT-
Hoii 1o3e. IlepBuunoii KOHEYHOH TouKOH GblIa cBo6oaa o1 ITIOMII Ha npoTsaKenun 2-X Jet nociae onepauuu. [IOMDII uceaeno-
BaJM C MCIOJb30BAaHHEM HMMIUIAHTHPYEMOrO IOJKOKHO ammapata /Uis JJMTEJIbHOT0 MOHUTOPHPOBAHHUS CEPIEYHOTO PUTMA
(Reveal XT, Medtronic, CIIIA). Onpoc MoxuTopa nposoaumu Ha 10-e cyTku, 3, 6, 12 u 24 mecsiu nocae onepanuu. Pesyavma-
mot. IODII nabmopanace y 4-x (19%) namuentos rpynms! wiane6o u 5 (27,8%) nauuentos rpynnst O-3 ITHIKK ua 10 cyrku
nocie onepamun (p=0,88). 3a 2 rona Habmoxenns: IIOMII BoisiBreHa y 5 (27,8% ) nmanuenTos rpymist KoHTpoasi u'y 6 (35,3%)
namuentos rpymmst O-3 ITHIKK (p=0,9). Iponomxkurensuocts IIOMII Ghuta accomumpoBana ¢ PUCKOM MOBTOPHbIX TOCIHATA-
JM3alMii BCJAENCTBHE JIEKOMIIEHCAIH CEPAEYHOil HenocTtarouHocTd (koadduuuent perpeccun 0,24, crangaprHas ommOka
0,02, p<0,0001; R*=0,74). 3axnarouenue. Pe3ynbraThl NPOBEIEHHOIO HCCIE0BAHUS HEe NOATBEPKAAI0T 3¢ (PEKTHBHOCTH TTepH-
onepaiuonnoro ucnoabzoanusi 0-3 ITHKK c uensio npodunaxruxu IIODIL. Kmouesvie cnosa: Gudpuiuisisi npeacepayi,
HCKYCCTBEHHOE KPOBOOGPAIlEHHE, ITyHTUPOBAHUE KOPOHAPHDBIX apTEPUii, OMera-3 noJIMHEHACHINIEHHbIE KHUPHbIE KUCIIOTDI.

Objective: to test the hypothesis that the perioperative use of omega-3 polyunsaturated fatty acids (w3-PUFA) as intravenous
infusion will reduce the risk of postoperative atrial fibrillation (POAF) in patients with coronary heart disease operated on
under extracorporeal circulation. Subjects and methods. A double-blind prospective controlled study was conducted in 39
patients who were randomized into two groups: 1) 18 patients were infused with ®3-PUFA (Omegaven, Fresenius Kabi,
Germany), beginning before inducing anesthesia in a dose of 200 mg/kg/day within the first 24 hours and 100 mg/kg/day on
days 2 to 7 postsurgery; 2) 21 received placebo (Intralipid, Fresenius Kabi, Germany) in the equivalent dose. The primary end-
point was freedom from POAF during 2 months after surgery. POAF was examined using a subcutaneously implanted contin-
uous cardiac rhythm monitoring device (Reveal XT, Medtronic, USA). Monitoring readings were taken on day 10 at 3, 6, 12,
and 24 months following surgery. Results. POAF was observed in 4 (19%) patients in the placebo group and in 5 (27.8%) in
the w3-PUFA group on days 10 postsurgery (p=0.88). During 2-year follow-up, POAF was revealed in 5 (27.8%) patients in
the control group and in 6 (35.3%) in the w3-PUFA group (p=0.9). The duration of POAF was associated with the risk of
rehospitalizations for decompensated heart failure (regression coefficient, 0.24; standard error, 0.02; p<0.0001; R*=0.74).
Conclusion. The results of the study do not support the efficiency of perioperatively using 3-PUFA to prevent POAF. Key
words: atrial fibrillation, extracorporeal circulation, coronary artery shunting, omega-3 polyunsaturated fatty acids.
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BBenenne

[Tocneonepannontas GHUOPUILIALMS TIPECEPIuii
(ITODIT) sBsisieTest OHUM U3 HanOOJIEEe YACTBIX OCIOKHE-
HUH cpenu nmannenToB ¢ MIBC, onmepupoBanHBIX Ha ceprie
B YCJIOBUSIX UCKYCCTBEHHOTO KpoBooOpaienust (LK), yac-
TOTa BCTPEYAEMOCTH KOTOpOro pocturaer 30% caydaen
[1—5] 1 BBI3BIBAET 3HAYMMOE TIOBBITIIEHIE PHCKA TPOMOO-
AMOOTIMIECCKUX OCTOKHEHIIT U PA3BUTHE CEPACTHON HEMO0-
cratouHocTu [6]. IHTHMHBIE maTOhU3NOIOTHYECKIIE Me-
xanuambl [TODII TouyHO He M3BECTHBI U CUUTAIOTCS
MHOrohakTOpHbIMU. Tak, coueTanue mpeapacoIaraionmx
(haxTopoB (Bospact, My;KCKOIl 1101, cCHUKeHUe (HpakIuu
BBIGPOCA JIEBOTO KEJTYI0UKA, YBEJIUUCHUE PA3MEPOB Mpe/l-
cepauii, XpOHUYIeCKHe 3a00eBaHIS JTETKIX, XPOHUIECKAST
HOYEYHast HEJOCTATOYHOCTh, CAXapHbIN AuabeT, peBMaTu-
yeckast GOJIE3Hb CEp/Illa, TEHETUIECKasT TIPEIPACIIONOKEH-
HOCTh), UHTPAOIEPAIIMOHHBIX (DAaKTOPOB (XUPYyprus KJa-
MIAHOB CEP/Illa, BMEMIATEIbCTBA HA MPEACEPAUSX, THIIO- 1
TUIIEPBOJIEMUS], KAHHIOJSIUS BEH, THIIOTEH3Us, apTepu-
AJbHUS THUIEPTEH3Us], BOCIAJEHUE, OKCUAATHBHBII
CTpece), TPUTTEPOB (BIIEKTPOIMTHBIN ACOANaHC, TIPEKIe-
BPEMEHHOE COKpallleHue Ipejcepauii, qucbananc Berera-
tuBHO# nuHepBarun) [TOMII yBeanmumBaeT prcK pasBu-
TUST ~ WHCYJbTA, J€KOMIEHCUPOBAHHOW  CepAedHOHN
HE/I0CTATOYHOCTH, TIPOJJIEHHOIO NPeObIBaHUS B Iajare
MHTEHCUBHOI TEpanuu, JUIUTENbHON TOCIUTATIU3AINN 1
OTJQJICHHO JIeTaJIbHOCTH [7].

N3BecTHO HECKOJIBKO TEXHOJIOTHII M TIPeraparos,
MO3BOJISTIONINX CHU3UTH prck paszsutust [IOMII B kap/mo-
xupypruu [8]. Ipu atom, ucrosab3oBanne Gera-610KaTO-
poB aBagercs nanbosee ahPEKTUBHON Mepoit mpoduIak-
TUKHU C IOKa3aHHO# ahdexTuBHOCTHIO [I].

B psne nccnenoBanmii mokazaHbl MO3UTUBHBIE 9(-
(bexTb OMera-3 nosMHEeHACHIIEHHBIX JKUPHBIX KucsoT (O-3
ITHKK) na anexkrpokapauorpaduueckiue XapakTepucTu-
KU Cep/IIa YesI0BeKa, XapaKTepU3yoIecs CHUKEHUEM Ya-
CTOTBI CEP/IEUHBIX COKPAIIEHWH, 3aMe/IJIEHNEM aTPUOBEHT-
PUKYJISIPHOI TIPOBOJIMMOCTH U CHUKEHUEM BEPOSITHOCTH
pasButus yammHenHoro untepBaga QT [10]. Cunraercs,
uro mexanusam geiicteust O-3 ITHXKK 3aBucut ot criocoba
BBEJICHUS U JITTUTEIBHOCTU MCII0JIb30BaHus. Tak, aynTesib-
Hblii tepopasnbhblil mpuem O-3 [THKK npuBoaut k BeTpa-
usanuo O-3 [THKK B MeMOpaHbl KJIETOK U U3MEHEHUIO
MX COCTaBa, a KPATKOBPEMEHHAs BHYTPUBEHHAs MH(DY3UsI
skupoBoit amysbenn O-3 TTHIKK usmensier akTuBHOCTD
MOHHBIX KaHauos [11].

B To Bpemsi Kak psi/IOM MCCJEIOBAHUIT TPOJIEMOHCT-
pupoBaHa kiuHudeckas addexkrusnocts O-3 ITHKK B
mpodumaxtrke ITODTI, gpyrie yKa3biBaIOT Ha OTCYTCTBIE
3P PEKTUBHOCTH MM JIAKe CBUETENbCTBYIOT 00 OTpulia-
TesbHbIX athdekrax [12]. Cald u kosteramu 6bIIO MOKA3a-
Ho, uto 1prieM O-3 TTHIKK criocobeTByeT CHUKEHUO yac-
toThl Bo3HUKHOBeHMsT [IOMII y manueHTos, mMpOIeANnx
aopro-KopoHaptoe myHTuposanue (AKIIT) [12]. B pabore
Saravanan u koJsiter nokasano, uro O-3 I[THKK B 1o3e 2 1/
cytku yBenmuuBaer cogepxkanne O-3 TTHIKK B Tkanum
pesicepanii, OHAKO He CHIKaeT puck passutust [TODII

Introduction

Post-operative atrial fibrillation (POAF) after coro-
nary artery bypass grafting (CABG) is one of the most
common complications occuring at an approximate rate of
30% [1—6]. The pathophysiology of POAF after cardiac
surgery is not precisely known, but the mechanisms are
thought to be multifactorial and include pre-disposing fac-
tors (age, male gender, decreased left ventricular ejection
fraction, left atrial enlargement, chronic obstructive pul-
monary disease, chronic renal failure, diabetes mellitus,
rheumatic heart disease, and genetic predisposition); peri-
operative factors (valvular heart surgery, atrial injury and
ischaemia, volume changes, venous cannulation, hypoten-
sion, volume overload, increased afterload, inflammation,
and oxidative stress); and triggers (atrial premature con-
traction, imbalance of autonomic nervous system, and elec-
trolyte imbalance). Previous studies have shown a signifi-
cant effect of POAF on the development of stroke,
congestive heart failure, and both intensive care unit and
overall length of a hospital stay [7].

Numerous drugs and techniques have been shown to
decrease the incidence of POAF after cardiac surgery [8].
There is strong evidence that perioperative beta-blockers
are the most effective drugs in this setting [9].

It has been shown that omega-3-polyunsaturated
fatty acid (O-3-PUFA) intake has a positive effect on car-
diac electrocardiographic parameters in humans and is
associated with a lower heart rate, slower atrioventricular
conduction, and a substantially lower likelihood of pro-
longed QT [10]. The mechanism of action of O-3-PUFA
depends on the route of administration. While long-term
oral supplementation of O-3-PUFA leads to the incorpora-
tion of fatty acids into the cell membranes modifying their
composition, acute intravenous infusion of emulsion of
0-3-PUFA changes the activity of ion channels [11].

While some studies have shown that O-3-PUFA may
play a beneficial role in POAF prevention, others indicat-
ed that O-3-PUFA are not effective and may even cause
harm [12]. Cald and colleagues demonstrated that O-3-
PUFA administration in patients undergoing CABG sub-
stantially reduced the incidence of POAF [12]. Saravanan
and colleagues have shown that O-3PUFA in a dose of 2
g/d increased the O-3 PUFA content of the atrial tissue
but did not reduce the incidence of POAF after CABG.
Moreover, there appeared to be a trend towards more
POAF in the O-3PUFA group despite the increased con-
tent of O-3PUFA in atrial tissue [13]. Even the longer
duration of O-3PUFA treatment before the operation (4.6
g/d up to 3 weeks prior to the operation) was not effective
for POAF prevention [14].

The purpose of this randomised, double-blind, place-
bo-controlled study was to test the hypothesis that periop-
erative O-3PUFA infusion is associated with a decreased
incidence of POAF immediately and 2 years after CABG
surgery under cardiopulmonary bypass (CPB) when
assessed by performing continuous subcutaneous cardiac
monitoring (CCM).
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cpenn narenToB mocie AKIIL Bosee toro, B tanHoM mc-
CJIe[IOBaHUU OTMEUEHA TEHIEHIIUS B CTOPOHY OOJIBIIErO PU-
cka BosaukHOBeHUs [IOMDII y marmenTos, norydyasnmx O-3
ITHKK [13].
ITHIKK (10 4,6 r/cyTku B TeueHune 3 Hees b epest orepa-

[laxe Gomee pmurenpubiii mpuem O-3

nueit) ve npegorspamman pazsurue [IODIT [14].

[lenpto MAaHHOTO PAHIOMU3UPOBAHHOTO JBOWHOTO
cyrertoro mrare6o KOHTPOJIMPYEMOTO HCCIIeIOBAHUS SBU-
Jlach TIPOBEPKA THIIOTE3bl, YTO MEPUOTIEPAIIMOHHOE HC-
nosmb3oBanne O-3 [THIKK B Bume BHyTprBeHHOI HHOY-
3UU CIIOCOOCTBYET CHUKeHUIO pricka passurus [1ODII
KaK BO BPeMsl TOCIIUTAIM3AIINN, TAK U B OTJAJIEHHOM Tepu-
one (2 roza), olleHEHHAs! ¢ UCIOJIB30BAHUEM YCTPOMCTBA
JUTSL JTUTETBHOTO MOHUTOPHPOBAHUS CEPACYHOTO PUTMA
(Reveal XT®).

Marepuan u MeTOIbI

JlamHoe TPOCTIEKTHBHOE BOWHOE CJIETOe TITarebo KOHTPO-
JIIpyeMoe uccireioBanue Obto 07100PEHO JIOKATBHBIM 3THICCKIM
komuteroM (ripotokos Ne 10; 26/10,/2010). Bee uccaenyembie mna-
IIMEHTBI TOMICAIN NHPOPMHUPOBAHHOE COTTIACHE.

Ha nipesMer yI0BI€TBOPEHUST KPUTEPUSIM BKIIIOUEHUS 1 HIC-
KJIIOUEHUsI, CKDUHHIHTY TIO/IBEPIJIUCEH TOCIIUTATIN3UPOBAHHbIE C OK-
T6pst 2010 110 centsOpb 2011 TT. MAUEHTDI, KOTOPHIM TJTAHKPOBA-
sace oneparust AKII B yerosusx UK. Kpurepusimu BritoueHmst
sBasuch: (1) — Bospact crapiie 18 Jet, (2) — manupyemast ore-
parst AKIIT B yenousix VK. Kpurtepusivu vickimodenust Obim:
(1) — akcTpenHast onepariys, (2) — IeKOMIIEHCHPOBaHHAs Cep/iey-
Hast HEIOCTATOYHOCTD, (3) — XPOHUYECKast, IEPCUCTUPYIONIAs HJIH
MmapoKcusMaibhast popma GUOPHIIISIIINT TIPeCEPINil B aHaMHe3e,
(4) — reMopMHAMHUYECKN 3HAYMMBIN MOPOK KJIANIAHOB CEP/IA,
(5) — runepuyBCTBUTEIBHOCTD K UCCIIEyeMOMY Tiperapary, (6) —
paxmust BEIGpoca JIeBOTo jKemynouka meree 35%, (7) — MCMOb-
30Bale aHTHAPUTMUYECKUX IIPErapaTtoB, KpoMe OeTa-010KaTo-
poB, (8) — BHecep/ieuHas MATOJIOTUS € OKMIAEMOIl BbIKMBAEMOC-
Tpio MeHee 1 roma, (9) — xoarymomatus, (10) — xpomHmdyeckas
[oYeYHast WK MedeHoYHasl HelocTaTouHocTh, (11) — xpoHmyec-
kue 3aboseBanus Jerkux, (12) — martoJorus MUTOBUAHOI jKeje-
361, (13) — MI0X0 KOHTPOIMPYEMBIii caxapHblii anaber, (14) — Ha-
JIMYKe UMILTAHTHPOBAHHOTO 3JIEKTPOKAPANOCTIMYIsiTopa, (15) —
[IpUeM TIpernapaToB pbiobero kupa, (16) — copepkarue TpUrInIe-
puzIoB miasmel 6osiee 3 MMoJIb/J1, (17) — HECocOOHOCTD TO/TIHN-
caTb MTH(GOPMUPOBAHHOE COTJIACHE.

Panyomuzanust poBOANIACH METOJOM 3all€YaTAHHBIX KOH-
BepToB B cootHomenuu 1:1 (O-3 TTHIKK : Tlnare60). [anuentam
rpymisl nceaegoBanus (O-3 ITHIKK) sBognim O-3 ITHIKK o
caenyioreit cxeme: 200 Mr/Kr/cyT B TeueHUe MEPBBIX 24 4acoB,
HAYMHAsT BO BPEMsI MHIYKIIMU B QHECTE3HIO, U MTPOJIOJIKAIH B JI03€
100 mr/kr/cytkn (2—7 cyTku nocse onepaiun). B kadectse mpe-
napara O-3 ITHXK ucnonbzosanu Omerasen® (Fresenius Kabi,
Germany). IlamentaM Tpymmsl maaie60 BBOAWIN KUPOBYIO
amysscnio Vurpamnmna® (Fresenius Kabi, Germany) B axBuBa-
JIEHTHOU cyTOuHON 103e. VHby3uIio npenapaToB MPOU3BOANIN C
MCIOJIb30BaHNEM HMH(Y3MOHHBIX HACOCOB, IMPHUTOTOBJIEHUEM
HITTPUIOB /1T MH(MY3NN 3aHIMAJICST HE3aBICHUMBbIIT aHECTe3MOJIOT,
He yYacTBYIONIHI B JIeYeHU N TIaliienTa. Beero B iepBbie CyTKH T1a-
IIUEHTBI TIOTYYaJTH 10 2 MJI/KT/CyTKH JKUPOBOI 9MYJIBCUH, & CO 2-X
1o 7-e cyTku — 1o 1 MJI/Kr/cyTKH, CO CKOpOCThio MHQY3UN, He
npesbitaonieil 50 Mr/kr/cyrku. Bee y4acTHUKY OTepaliioHHOI
GpUTAJIBI, PEAHNMATOJIOTH, KAPANOIOTH U CPEXHIN MEAUTIHHCKII
nepcoHas ObLIM «OCAETLICHbI».

Bce maipieHThl OMeprpoBaHbl B YCIOBUSAX UCKYCCTBEHHOTO
kpoBooGpantenns. [TaruenTaM BBIMOTHSIIOCH IITYHTUPOBAHITE KO-
pOHapHBIX apTepuii. OTneparyn MpoOBOANINCH C UCHOTb30BAHNEM
CTAHJAPTHBIX AHECTE3UOJOTHIECKUX ¥ XUPYPIUYECKUX METOJUK.
Bcem narpeHTaM IpOM3BOMIIAC TIOJHASI CPEJAMHHAS CTEPHOTO-

Materials and Methods

This prospective double-blinded, placebo-controlled study
was approved by the Local Ethics Committee (file No. 10;
26,/10/2010). Written informed consent was obtained from all
participants.

Consecutive patients undergoing CABG using CPB were
screened between October 2010 and September 2011, against the
set inclusion and exclusion criteria and invited to take part in the
study. Inclusion criteria were adulthood (age >18 years) who
underwent elective CABG using CPB. Exclusion criteria were:
unstable angina, requiring intervention or CABG <24 h after
screening; decompensated congestive heart failure; chronic, per-
sistent, paroxysmal atrial fibrillation; uncorrected significant
valvular heart disease; known hypersensitivity to the study drug;
left ventricular dysfunction (ejection fraction <35%); use of
antiarrhythmic drugs other than beta blockers; noncardiac illness
with a life expectancy of less than 1 year; bleeding diathesis or his-
tory of coagulopathy; significant renal and liver insufficiency; sig-
nificant thyroid or pulmonary disease; uncontrolled diabetes mel-
litus; patients with pacemakers; patients unable to provide/sign
informed consent; patients currently taking marine-based omega-
three fish oil supplements; and disturbances in lipid metabolism
with serum triglyceride value >3 mmol /L.

Patients were enrolled by a cardiologist. Randomisation was
performed by using sealed envelopes in a 1:1 ratio to O-3PUFA
(200 mg/kg/day starting before anaesthesia induction for 24
hours followed by 100 mg/kg/day from postoperative day [POD]
2 to POD 7) (Omegaven®, Fresenius Kabi, Germany) or placebo
(Intralipid®, Fresenius Kabi, Germany) by an independent anaes-
thetist, who also assigned participants to interventions and pre-
pared identical syringes for subsequent intravenous administra-
tion by using an infusing pump. Doses of 2 mL kg* day™ of lipids
at the first day (started intraoperatively before induction to
anaesthesia and infused for the next 24 hours) and 1 mL kg* day-
1 of lipids from POD 2 to 7 with the infusing rate not exceeding
50 mg kg hr' were administered. Thus, participants, all members
of the operation team, intensivists, and cardiologists who assessed
end-points during the follow-up period were blinded.

Patients received premedication with midazolam on the
evening before and the morning of surgery. The anaesthesia induc-
tion was performed with fentanyl (3.0—6.0 mcg kg") and midazo-
lam (0.1—0.15 mg kg"'). Muscle relaxation was achieved by using
pipecuronium bromide (0.1 mg kg"). Anaesthesia was maintained
before and after CPB by administering an intermittent injection of
fentanyl (2.5—3.5 meg kg hr') and sevoflurane inhalation (1—2%).
Fentanyl (2.5—3.5 mcg kg' h') and propofol (2—4 mg kg' h™) were
used during CPB.

Full median sternotomies were performed in all patients. The
CPB circuit was primed with 500 mL of the modified gelatin
(Gelofusin, BBraun, Germany), 500 mL of crystalloids, 200 mL of
10% mannitol, and 150 mL of 4.2% sodium hydrocarbonate. An
initial dose of heparin (300 U kg') was administered to achieve an
activated coagulation time of 480 seconds. The nasopharyngeal
temperature was maintained at 36.0—36.7°C during the entire
procedure. Myocardial protection was achieved with administra-
tion of antegrade crystalloid cardioplegia (modified St. Thomas
solution) at 4°C immediately after aortic cross-clamping, and was
readministered at 20—25 minute intervals if needed.

A continuous cardiac monitor (Reveal XT®, Medtronic
Inc., USA) was subcutaneously implanted in all patients in the
parasternal area of the chest, intraoperatively after the CABG
procedure* [15]. The implanted device continuously classifies
the heart rhythm of the patient™ This classification is made
through the analysis of the beat-to-beat variability of cardiac
cycles on a 2-min electrocardiogram (ECG) strip. The device
stores the amount of atrial fibrillations (AFs) per day (daily
AF burden, hours in AF in 1 day) and the AF burden of the
overall follow-up period, defined as the percentage of time in
AF (AF%).
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mus. Ha ¢one cucremHoll renapuHusanuu, mocje KaHIOAIIN
[PaBOTO Tpesicepanst U Bocxozsiieit aoptsl HaunHamm VK. O6b-
emuyio ckopocts K nopuepkuBanu us pacyera 2,5 j1i/MuH/M* u
crcTeMHOe apTepHrabHOe JiaBjeHne He MeHee 60 MM PT. CT. ¢ TIpH-
MeHeHreM MeTofnKn aibda crar. Vcnoap3oBannm aHTerpaaHyio
KPUCTAJJION/IHYIO (hapMaKOXO0JIOZOBYIO KapjMOILIETHIO C BBICO-
KM coziepkanneM Kasus. [locie onepanun Bce manueHTsI rnepe-
BOJIMJINCH B MTATTATY NHTEHCUBHON Tepanuu. OTKII0YeHNe MalieH-
TOB OT WCKYCCTBEHHOW BEHTWJISIINU JIETKUX IPOM3BOAMIM Ha
hoHe cTabUIBHON TEMOINHAMUKIL, OTCYTCTBHS TPU3HAKOB KPOBO-
TeyeHHs U /IeKBATHBIX TOMEOCTATHUECKUX MTOKA3aTeeil.

VIMIIaHTAII0 OCYIIECTBIISIN allllapaToOM JUTUTEJIbHOTO MO-
HuropupoBanus cepaedrioro putma (Reveal XT) moakoxHo B ma-
pacTepHaTbHYI0 00JACTh MHTPAOIIEPAIIMOHHO IOCJIE OCHOBHOTO
arama onepanut [ 15]. KapanoMoHUTOp BeJl HOCTOSIHHYIO 3aIUCh U
MHTEpIIpeTanuio puTMa cepna. /lannas nHTEpIpeTaIis oCHOBa-
Ha Ha aHAIM3e BapuaOesbHOCTH CEPEYHOTO PUTMA Ha 2-X MUHYT-
HoM otpeske DKI. Kapanomonutop coxpansier uaGopMaimo oo
o6mem Kosmyectse aru3on0B DII 3a cyTki, a TakKe 0OmHil Ipo-
I[IEHT BPEMEHN, B TeYeHNe KOTOPOTO ¥ TannerTa Habmoaaracs OIT
3a BECh MePUOJL HAGIOICHUS, HAUNHAS ¢ MOMEHTA TTOCJIETHETO Ol1-
poca anmnapara (DI1%).

[TepBrYHOIT KOHEYHON TOUYKOI stBUTach cBoboma ot DIT Ha
nporspkennu 2-x Jiet nocse orneparuu. OIT grarnoctrposasach
Ha OCHOBaHWHU cJenyionmx kpurepres: (1) moboit anuson OII,
NPOAOIKUTENBHOCTBIO Gomee 30 cexyHnm mepsbie 10 maHell mocrte
oneparyu uin (2) OI1%>0,5%, uro coorsercrByer >3,6 yacam
OII 3a 1 mecsir [16]. Onpoc kapauomonuTopa mposoin Ha 10
cyTkH, 3, 6, 12 1 24 mecspl nocie onepannn. CreayeT OTMETHTD,
4TO MH(MOPMAIHS, TT0JIyYeHHAst C MCIOJIb30BaHUEM Kap/InOMOHM-
TOpa, He BJIMAJIA HA TAKTUKY JIEYEHHS MAIIEeHTOB.

BropuunbiMi koneanbivMu Toukamu Obiin: (1) — tpomonun I,
(2) — C-peaxrusHblii 6em10k, (3) — unrepaeiikun 6 (MJI 6), (4) —
untepseiikui 10 (MJ1 10), Mo3roBoii HATpHilypeTUIecKuil TenTu;
(BNP), npencepannrit narpuitypernuecknii menruj (pro-ANP). C
[e/IbI0 AHAJIN3A JIAHHBIX [TAPAMETPOB 3a00p KPOBU MTPOM3BOMIICS
u3 repuepryecKoii BeHbl Ha cJieayionmx atanax: (1) — nepen arne-
cresneti, (2) — 30 munyT nocate HK, (3) — wacos nocie UK, (4) —
24 yaca nocJie oniepaiu, (5) — 48 yacoB mocJie onepanui. AHaiu-
3UPOBAJINCH BCE TSKEJbIEe CEPAEeYHO-COCYANCTBIE OCTOKHEHUS
(cMepThb BCJIE/ICTBHE TIATOJOTHN CEPAEYHO-COCY/IUCTON CUCTEMBI,
uHGAPKT MUOKAP/IA, HeCTaOIIbHAS CTEHOKAP/INSL, TIOBTOPHBIE OTIe-
panuy peBacKyJIIpU3aIii MUOKAP/A, TSKesIble HapyIIeHUs puTMa
Ccep/IIa, HApYIIEHISI MO3TOBOTO KPOBOOOPAIIIEHTIST, OTIEPAIIIN PeBa-
CKYJISIPU3AIHY TIepudepryecKx apTepuit).

[Ipr pacuere ymcaa MAIMEHTOB, HEOOXOAUMOTO UL MOJ-
TBEPIKACHUS /ONPOBEPIKEHIS BBIABUHYTON THITOTE3bI, GblIa TpHu-
msara yacrora [IODIT B o6uieit nomyssiin 32% [1] u ommbGka
nepsoro turna 10%. YeranosieHo, uto 148 nanuenToB HeoOXoAU-
MO 06ce10BaTh 18 BbIsBJIeHnd cHuskennd yactotel [IOMDII o
15% ¢ momHocTbIo 80%. BhLI0 3aMIaHMPOBAHO TPU POMEKYTOY-
HbIX anaausa. [lepBblif, BTOPoii u TpeTuii aHnains OblIK 3allaHu-
posanbl 1o mMepe 25, 50 u 75% nabopa mannuenToB, COOTBETCTBEH-
HO. UccaenoBanue ObLIO MPHOCTAHOBJIEHO HAa 2 Tojla, KOTAa B
pesyJibTaTe MEePBOTO MPOMEKYTOYHOTO aHajm3a Oblia BbISBJIEHA
6oubiiast yacrora [TODII B rpymie uccrepoBanus wa arame 10
JHeil nocsie oneparuu. 1o ncreuenun AByX Jer AajabHeRIIN Ha-
6Op MAMEHTOB MPU3HAH GECCMBICTIEHHBIM U HCCJIE0BAHITE OKOH-
YaTeJabHO MPEKPAIEHO, TOCKOIbKY JIAaHHAsT TeH/ICHIIUS COXPaHsi-
Jach B OTAaleHHOM repuoje. KosmyecTBeHHble JaHHBIE
IIPEe/ICTABJIEHBI KaK cpejieHee (CTaHapTHOE OTKJIOHEHUE ) MU Me-
nrana (MEKKBAPTUJIbHBIN WHTEPBAJT — PA3HOCHTb MEK/Y TPETh-
UM U TePBBIM KBapTUJIAME BbIGOPKU). KauecTBeHHbIE TPUSHAKI
IIPE/ICTABJIEHDbl KOJIMYECTBOM IIAIMEHTOB € YKa3aHMEM IIPOIeHTa
(%). C nesbio aHam3a MEKTPYIIOBBIX PA3IHYUIl BEPOSTHOCTH
cBoGozibt o1 ITODII nocrpoenst kpusbie Karnana Maiiepa u ripo-
Bezer log-rank test. CpaBHUTEIbHBIIT aHATN3 HE3ABUCUMBIX TEPe-
MEHHBIX, UMEOIUX HOPMaJbHOE pacipeesienne, TPOBO/IIN C
HCIIOJIb30BAHUEM {-TecTa U TecTa MaHH-YUTHM B CJly4asX, eciu
pacrpesiesieriie He ObLI0 HOPMATbHBIM. [[JIsT CpaBHEHUST 3aBUCH-

The primary end-point was freedom of AF or other atrial
arrhythmias in the 2-years follow-up period. AF was defined
according to the following criteria: (1) any episode of AF lasting
more than 30 seconds 10 days after surgery or (2) AF burden
>(0.5%, which equals >3.6 hours of arrhythmia in 1 month*[16].
CCM provides stored cumulative data covering the entire period
up to the time of inquiry. Data from CCM was collected on POD
10, and at 3, 6, 12, and 24 months. It should be noted that the data
obtained from CCM were not used for clinical judgment. All
patients with clinically apparent AF received amiodarone during
hospitalisation and at least 3 months after cardioversion.

Secondary end-points included concentrations of cardiac
Troponin I, C-reactive protein, interleukin 6, interleukin 10, brain
natriuretic peptide (BNP), and pro-atrium natriuretic peptide
(pro-ANP). Blood for biochemical measurements was sampled
from the peripheral vein at the following stages: (1) prior to anaes-
thesia; (2) 30 minutes post-CPB; (3) 6 h post-CPB; (4) 24 h after
surgery; and (5) 48 h after surgery. BNP and pro-ANP were
assessed (1) prior to anaesthesia and (2) 24 h after surgery. All
adverse cardiovascular events (cardiovascular death, myocardial
infarction, unstable angina, revascularisation, severe arrhythmias,
fatal /nonfatal cerebrovascular accident, peripheral arterial revas-
cularisation procedure) were also analysed. Cardiovascular death
was defined as death resulting from an acute myocardial infarc-
tion, sudden cardiac death, heart failure, stroke, dysrhythmia
unrelated to sudden cardiac death, pulmonary embolism, and car-
diovascular intervention. Myocardial infarction was defined based
on the presence of two or more of the following criteria: 1) cardiac
chest pain; 2) ECG showing pathological Q waves in at least 2
leads; ST-T wave changes consistent with non-Q-wave infarction;
or loss of R waves; and 3) presence of elevated Troponin I, total
creatine kinase, MB fraction of creatine kinase, and its ratio to
total creatine kinase. Unstable angina was defined based on the
following criteria: 1) accelerating pattern of angina with
decreased exercise capacity; 2) evidence of myocardial ischaemia
on ECG, myocardial scintigraphy, stress echocardiography, MRI,
or angiography; and 3) no evidence of acute myocardial infarction.
Revascularisation was defined as any coronary revascularisation
procedure (CABG or percutaneous coronary intervention).
Severe arrhythmias were defined as any clinically apparent heart
rhythm disturbance (sick sinus syndrome, atrio-ventricular block
requiring temporary electrocardiostimulation or further implanta-
tion of an electrocardiostimulator, ventricular tachycardia, and
ventricular fibrillation) that developed after the surgery.
Cerebrovascular accident was defined as transient ischaemic
attack or stroke (ischaemic or haemorrhagic). Peripheral arterial
revascularisation procedures were defined as procedures designed
to improve peripheral blood flow (dissection repair, embolectomy,
thrombectomy, atherectomy, angioplasty, or stent placement).

Based on the estimated event rate (AF) of 32% [1] and type I
error of 10%, a sample size of 148 was calculated to provide 80%
power to detect a reduction in the event rate to 15%. Three interim
analyses were planned before the final analysis. The first, second,
third, and fourth analysis were to be conducted when 25%, 50%, and
75% of patients were recruited. The Pocock method [24] was used
to maintain the overall type I error rate for 2-sided comparison of
treatment differences at 10%, with a nominal p-value for signifi-
cance of 0.025. The final analysis is referred to a nominal signifi-
cance level of 0.1. The study was suspended when the first interim
analysis showed higher incidence of events in the intervention
group at 10 days of follow-up and terminated due to futility when
this trend was supported at the 2-year follow-up. Quantitative data
are presented as either mean (standard deviation [SD]) or median
(interquartile range [IQR]). Frequencies are presented as numbers
(%) within a relevant category. Kaplan-Meier curves were obtained
to describe probability of freedom from AF in the study groups,
which were compared by using the log-rank test. Comparative
analyses of data were performed by using the t-test for independent
samples where relevant assumptions (i.e., normal distribution and
roughly the same variance in both groups) were considered as valid;
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Patients: n=160

Inclusion
into the study

Not included: n=119
Presence of criteria

for exclusion: n=51
Cancelled participation
in the study: n=68

‘ Randomization: n=41 ‘

/\

Received O-3-PUFA: n=20
Not received O-3-PUFA: n=2
Surgery without CABG:
Administered with O-3-PUFA n=18

v

Evaluation of results
at day 10: n=18

\

Evaluation of results in 2 years:
voluntarily quitted the study: n=1

Placebo prescribed: n=21
Placebo received: n=21

|

Evaluation of results
at day 10: n=21

Distribution

Evaluation

Study was interrupted ¢,

Evaluation of results in 2 years:
Qiuited the study prematurely: n=3
2 patients, voluntarily quitted

1 patient, explanted Reveal XT

{

Analyzed: n=18

Analyzed: n=17

| Study was stopped |

Puc. 1. [lunamuka Habopa nanueHToB.

Fig. 1. Flow diagram.

Note (npumeyanue). Patients — Gosbibie; Inclusion in the study — Briouenue B nccnenosanue; Randomization — panaomusanus; Not
included — ne Brymouensr; Presence of criteria for exclusion — nammune kpurepues nckimouenusi; Cancelled participation in the study —
orkas ot yuactust; PUFA (ITHKK) — Polyunsaturated fatty acids (monnnenacoientbie sxkupbie kuciiorst); CABG (AKIIT) — Coronary
artery bypass surgery (aopro-koponaptoe uryntuposatue); Received O-3-PUFA — nosyuanu O-3 ITHKK; Not received O-3-PUFA — ne
noayunsm O-3 TTH)KK; Surgery without CABG — onepanus 6e3 nckycctBennoro kposoodpamenns; Administered with O-3-PUFA —
noayunsn O-3 TTHIKK; Distribution — pacnpenenenue; Placebo prescribed — Hasnaueno miane6o; Placebo received — nosyuasimme mia-
11e60; Evaluation of results on day 10 — ornenka pesyssraros Ha 10 genn; Evaluation — orenka; Study was interrupted — uccsenoarme
nprocrtanosseno; Evaluation of resulton in 2 years: voluntarily quitted the study — onenka pesyssratos 3a 2 roja: 100POBOJILHO TIPEsKIE-
BpeMeHHO npekpariiu yuactue; Quitted the study prematurely — npesknespemento npexkpatunu yuacrue; Voluntarily quitted — no6po-
BoJibHbI oTKa3; explanted Reveal XT — yupanenue monuropa Reveal XT; Analyzed — ananusuposano; Analysis — ananus; Study was

stopped — mcceioBare peKpareHo.

MBIX T€PEMEHHbIX HCIOJIb30BATH TeCT BHUIKOKCOHA WM TeCT
Dpujivana 1Py aHAIKU3e MHOXKECTBEHHBIX cpaBHeHuil. CpaBHu-
TEJIbHBII aHAJIN3 KaueCTBEHHBIX IPU3HAKOB ITPOBOJINIIN € UCIIOJIb-
30BaHMEM TecTa «XU-KBajipaT». OAHOMAKTOPHbIN aHAJIN3 JIOTHC-
THYECKOW  perpeccMm  IPOBEAEH €  IeJbI0  OIEHKH
MIPOTHOCTHYECKOI 3HaunMocTy repeMenbix. Koadduiment per-
PeccUr MCIOJB30BAH C IEJIbI0 aHAJIN3a CTEHNEeHH B3aUMOCBS3H
MEK/Ly ZByMs nepeMeHHbIMU. /[t Bcex cTaTHCTHYeCKuX Kpure-
pues onmbKa MepBoro poja ycranasausaiach pashoii 0.05. Cra-
TUCTHYECKUI aHAIN3 MPOBEJEH C MUCIOJIb30BAHMEM JIMIIEH3UOH-
Hoit porpammbl MedCale Statistical Software 12.7.4 (MedCalc
Software, Belgium).

PesyubraThl 1 00CyKAeHUE

B uccnepoBannn npuuaan yyactre 39 manneHTOB
(18 manmentos B rpynne O-3 [THKK u 21 nanuenr B
rpymie miane6o) (puc. 1). Buoxumuueckue napamerpbl
W KIWHWYECKNE XapaKTEePUCTUKU TEUeHUS Toceorepa-
IIMOHHOTO TePUo/ia BO BPEMS TOCTTUTAIN3ATINNT aHATN3H-

the Mann-Whitney test was used otherwise (the assumption of the
same distribution in both samples was assessed with the
D'Agostino-Pearson test). For comparisons of paired related sam-
ples, the Wilcoxon test was used. The Friedman test was used for
testing the difference between several related samples. Qualitative
characteristics were compared by using the Chi-squared test.
Univariate logistic regression analysis was performed to assess the
prognostic value of variables on dichotomous outcome. A correla-
tion coefficient was used to analyse the degree of association
between two variables. A P-value <0.05 was considered statistical-
ly significant. For statistical analysis, MedCalc Statistical Software
12.7.4 (MedCalc Software, Belgium) was used.

Results and Discussion

In total, 39 patients who received an intervention were
included in the study (18 patients in O-3-OUFA group and
21 patients in placebo group) (Figure 1). Biochemical para-
meters and characteristics of hospital course were analysed
among all patients. After hospital discharge during the 2-year
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Ta6muua 1. [lemorpaduyeckne XxapaKTepUCTHKH HCCIIEAYEMBIX HAIUEHTOB

Table 1. Demographic characteristic of studied cohort

Parameters Value of indicators in the groups
0-3-PUFA Placebo P-value

N 18 21

Female 1(5.5%) 1(4.7%) 0.54
Age, years 61 (6) 58 (7) 0.13
BMI, kg/m? 28.7 (6.8) 27.8 (5.4) 0.68
LVEE % 62 (8) 62 (9) 0.93
Myocardial infarction 9 (50%) 12 (57%) 0.79
EuroScore 3(1) 3(1) 0.8
CPB time, min 63 (13) 64 (22) 0.85
Aortic cross-clamp, min 37 (11) 37(13) 0.88

Note (npumeuanue). Parameters — nokazaren; Value of indicators in the groups — 3Hauenus nokasaresieit B rpyrmax; Placebo — murane6o
(rpynmna cpasrenus ); Female — senupumbr; Age, years — Bospact, rojibl; Myocardial infarction — undapkr muokapza; EuroScore — cucrema
IS OLIEHKH OTIePaTHBHOTO pUcKa; Aortic cross-clamp, min — Bpemst okknosun aoptsl, MuH; O-3-PUFA — omega 3 polyunsaturated fatty
acids (omera 3 mosMHEHACHIIIEHHBIE sKUPHBIE KICa0Th); BMI — body mass index (unnexe maccot tena); LVEF — left ventricle ejection
fraction (¢pakius BoiOpoca siesoro xenynouka); CPB — cardiopulmonary bypass time (Bpems nckyccTBeHHOTO KpoBooOpaierust). Data
presented as median (IQR) or number of patients (%) [maHHBIe TIpeaCTaBIEHBI Kak MeanaHa (MeKKBAPTUJIBHBIN MHTEPBAT) MU

KOJINYeCTBO TaruenToB (%)].

pPOBaHBI y BCEX MameHToB. [locie BHIMUCKYA U3 CTAI[HO-
Hapa 4 nanueHTa BbIOBLIN U3 MCCIEA0BAHUS, TPOE OTKA-
3aJTMCh OT AAJLHEHTIIET0 YIacTHs B UCCAECAOBAHUAX, U Y
OJTHOTO KapAMOMOHUTOP ObLJI HKCIJIAHTUPOBAH Ha Tpe-
TUH MECSI] TIOCTIe BBIMTUCKN BCJIEACTBUE NH(MEKITMOHHBIX
OCJIO’KHEHWH.

JlOCTOBEPHBIX MEKTPYIIOBBIX PA3IUUUN IEeMOTpa-
(bUvecKUX XapaKTEePUCTUK UCCJIEAYEMbIX TAllEHTOB 00-
HapysKeHo He Ob10 (Tabu. 1). OgHaKo OTMEeUYeHa TeHIeH-
nus K OGosbliell yacrore mpuema [-010KaTOpPOB Mepes
omneparueii B rpynme O-3 [THKK. Tak, Ha MOMeHT rocmu-
tasnuzanuu S-61o0karopsl noiydanu 16 (89%) nauuenros
rpymmsr O-3 ITHKK u 12 (57%) marmeHToB TPyIIIIH M1a-
ne6o (p=0,07).

Ha 10 cytku [TODII 6b11a 3aperucTpupoBata y 5-u
(27,8%) manwmentos rpymmsl O-3 ITHKK u y 4-x (19%)
NAIMEHTOB, TToJAyunBIMX Mmane6o. Ha arane 3 mecsies
ITODII Berpevanacs y 5-u (29,4%) n 4-x (22,2%) nanmen-
TOB, 6 MecstieB — y 6-u (35,3%) u 5-u (27,8%) marmenTon
rpyun O-3 ITHXK u mnaie6o, coorsercrBento. Ha sra-
nax 12-tu u 24-x mecsies yacrora pazsutust IODTI ocra-
Bastach mpeskHent (puc. 2). JlocTOBepHBIX MEXKTPYIOBBIX
pasiunii He o6HapyskeHo (p=0,64), 0IHAKO COXPAHSLIACH
TeHeHIMs Gosbinell BepositHocT pasButus [TODII B
rpyIIie naueHTos, noayunsmmx O-3 ITHIKK.

B rabsuie 2 npeicraBieHa JMHAMUKA YaCTOThI Pas-
sutust DT, cpeant BCex MAMEHTOB, TOCTUTTIINX KOHEIHON
toukn uccaenopanust (ITODIT).

Cieyer MOAYEPKHYTH, YTO Y BCEX MAIMEHTOB C
TTO®TI, BosuuKIIel B TeueHue mepebix 10 aHEH moce
oreparnun, OTMeYAICh moBTOpHbe amu3oasl DIT Ha mo-
CJIEYTONINX ATATAX MCCaeoBans, a y 6-u mannentos MIT
SIBUJTACh TTPUYMHON MOBTOPHBIX TOCTTMTAIN3AIIIT TI0 TIPH-
YIHE aPUTMOTEHHON IEKOMITEHCAITIH CePCTHO HeocTa-
tounocT. COTIaCHO aHATM3Y JTOTHCTHIECKON PETpPeccu,
sriepsbie Bosuukimast DII B Tevenne 10 arei mocse onepa-
U SIBJISIETCST TOCTOBEPHBIM TPEAUKTOPOM TTOBTOPHBIX
rocrmrammsanuii (OIT 78; 95% 1M1, 6—1008; p=0,0008).
BoJtee TOTO, B COOTBETCTBUN C PETPECCHOHHBIM aHATM30M
nokasatesib cpeirero % MII 3a 2 roga obragas mporHoc-

Kaplan-Meyer curve
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Fig. 2. Kaplan — Maier curve for fibrillation

Note (npumeuanue). Kaplan — Maier curve atrial fibrillation —
Kpusas Karan — Maiiepa; Probability of freedom from the atrial
fibrillation — BeposiTHOCTH CBOGO/BI TIPK HUOPUILISIIIUK TIPEICEpP-
muif; Placebo group — rpymma mare6o; Months — mecstisr; AF —
ubpusstist npeacepauii; Patients receiving 3-PUFA — 60uib-
HbIE [OJIyYaBIINe OMera-3 MOJIUHEHACHIIEHHDIE JKIUPHbIE KUCIOTDL.

follow-up period, 4 patients were lost to follow-up. Three
patients withdrew from the study, and in 1 patient, Reveal XT
was explanted 3 months after discharge due to infectious
complications. It should be noted that more than 50% of the
patients who met inclusion criteria refused to participate. The
reason in most cases was that low-risk patients without a his-
tory of arrhythmia were reluctant for CCM implantation and
having an implanted foreign device for 2 years after the oper-
ation. The demographic characteristics of participants and
patients who refused to participate were comparable.

There was no significant difference in the demo-
graphic characteristics of patients (Table 1). However,
more patients in the O-3PUFA group were treated with
beta blockers preoperatively.

At 10 days after surgery, 5 (27.8%) and 4 (19%)
patients presented AF in the O-3PUFA group and control
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Ta6muua 2. Mpouenr GpubpuwLisiumii npencepauii (PII) 3a 2-x seTHUi NEPHOA HAGIIOAEHUS
Table 2. Atrial fibrillation (AF) burden and complications during follow up period

Cases AF burden (%) Events of readmission
0—3 months  3—6 months 6—12 months 12—24 months = Mean (24 months)  due to heart failure
caused by AF (N)
1 0 0.5 0.1 0.1 0.4 0
2 7.4 8.2 6.7 9.7 8 4
3 5.2 6.7 8.4 12.2 8.1 5
4 17.4 20.5 32.2 52.7 30.7 6
5 1.2 2.4 3.2 2.1 2.2 1
6 2.6 1.4 2.2 3.7 2.5 2
7 0.6 1.2 0.8 2.5 1.3 2
8 1.2 0.6 1.4 0.6 0.9 0
9 0 1.1 0.8 0.2 0.4 0
10 0.1 0.1 1.4 0.4 0.5 0
11 0.8 0.2 0.1 1.2 0.6 0

Note (npumeuanue). AF (DIT) — atrial fibrillation (pubpuansuns npencepanii); AF burden (%) — percentage of time in AF
(AF%) — o6uuii mporent Bpemenu DII 3a ykasauusiii nepuos; Cases — cayuait; Months — mecsisr; Events of readmission due to
heart failure caused by AF (N) — koimdecTBO TOBTOPHBIX cjydaeB rocrnutanusaiun seienacrsue OIT; Mean (24 months) —

cpejiHee YUCTo 3a 24 Mecsa.

TUYECKOI 3HAUNMOCTBIO TI0 OTHOIIEHUIO K PUCKY MOBTOP-
HBIX TOCITUTAJIU3AIUI BCJIEACTBUE CEPAEIHO-COCYIUCTOM
natonorun (Koagdunuent perpeccun = 0,24, cranmapr-
nag ommbka 0,02, p<0,0001; R*=0,74). Cpean mpoumnx
NPUYUH TIOBTOPHBIX FOCHMTANU3AINI ObLIN: TIPEXOIsIIee
HapylleHre MO3roBOro KpoBooOpaiieHust (TpyIiia Iiare-
60, 1 marmenT; 8%) 1 0CTpoe HAPYIIEHIE MO3TOBOTO KPO-
BOOOpAIeHNUsT 10 MIIeMUYecKoMy THIly (rpyiia aie6o,
1 manment; 30,7%). JleTaabHbIX CIyyaeB 3aperucTpupoBa-
HO He OBLIIO.

MesKrpymnoBbIX pasinduil BTOPUYHBIX KOHEUHBIX
TOUEK Takke He oOHapyskeHo (Tabir. 3). Knunnueckue xa-
PAKTEPUCTUKU TEYEHUS IMOCJIEONEPANMOHHOTO Tepruoa
TaKKe I0OCTOBEPHO He paziamdanuch. Bpems MBJI coctasu-
710 6 (2) vaca B rpynne O-3 I[THKK u 6 (3) yaca B rpyrie
mnanebo (p=0,44), auureabHOCTh NMPeObIBaHUSI B Majare
WHTEHCUBHOW Tepamnuu coctaBuia 2 (1) m 2 (1) nenn
(p=0,97), a cpox roctmramuzanuu — 18 (5) u 19 (7) nueit
(p=0,56) B rpymmax O-3 ITHKK u murarebo, coorBeTcTBeH-
HO. IH(EKITMOHHBIX OCJIOKHEHUIT 32 BPEMs TOCITUTAIN3A-
LU HE 3apPerrucTpUpoBaHo. Takke He ObLIO 3aperucTpUpPO-
BAHO HU OJHOTO CJIydasi Pa3BUTHS TIOCJEOIEPAIIMOHHOTO
KPOBOTEUYEHUS] — OJIHOTO M3 BO3MOKHBIX HEXKEJATETbHBIX
apdexror O-3 [THKK. Ha MOMEHT BbITTUCKHN y BCex Taiu-
€HTOB PUTM cep/itia ObLJI CHHYCOBBIM.

HecmoTpss Ha TO YTO MEXKIPYIIOBBIE Pa3IUUMSs
gactotel pazsutus [TODII y uccaenyemMbIx mammenToB
He JIOCTUTAJIN CTATUCTUYECKOU TOCTOBEPHOCTHU, UCCJIe-
JoBaHue ObLIO MPEKAECBPEMEHHO IIPEKPAIEeHO. YUUTHI-
Bag TeHpeHnuio kK 6Gompmeit vacrore [IOMDII cpean ma-
nuentos, noayvasmux O-3 ITHXK, u gocrosepnyio
B3anMOCBs3b Mexkay pazsutrem [TODIT u puckom cep-
JIEYHO-COCY/IUCTBIX OCJOKHEHUI B OT/IIAJIEHHOM TI0CJIe-
OTIEpalMOHHOM NEePHOe, AaJbHEHNIMI HabOp TTalmuen-
TOB NPU3HAH HEATUYHBIM.

Hamum pganHble TPOTUBOpEYAT UCCIEOBAHUIO
Heidt n komer [17], cornmacHo koropeim unbysus O-3

group, respectively. At 3 months after surgery, 5 (29.4%)
and 4 (22.2%) patients presented AF in the O-3PUFA and
control groups, respectively. At 6 months, 6 (35.3%) and 5
(27.8%) patients presented AF in each group, respectively;
at 12 and 24 months the numbers remained the same
(Figure 2). There was no significant difference between
the 2 curves (p=0.64), however, there was trend towards
higher probability of AF in the O-3PUFA group.

AF burden among all patients who developed AF
and events of readmission are presented in Table 2. It
should be noted that among all patients with new-onset
AF during 10 days after surgery (9 patients), AF reoc-
curred at subsequent points of follow-up and caused
readmission due to AF and heart failure in 6 (17%)
patients. Thus, new-onset AF during 10 days after
surgery significantly predicted readmissions (odds ratio,
78; 95% CI, 6—1008; p=0.0008) according to univariate
logistic regression analysis. Furthermore, according to
regression analysis, time spent in AF (mean AF burden in
2 years) predicted risk of cardiovascular hospitalisation at
2-years follow-up (regression coefficient estimate = 0.24,
standard error 0.02, p<0.0001; R? = 0.74). Among other
reasons of cardiovascular hospitalisations were transient
ischaemic attacks (TIA) (placebo group, 1 patient; mean
2-year AF burden, 8%) and stroke (placebo group, 1
patient; mean 2-year AF burden, 30.7%). There was no
mortality during the 2-year follow-up.

Intergroup differences in secondary end-points were
not found (Table 3).

No infectious complications occurred during hospi-
talisation. No event of bleeding, which is one of possible
side effects of O-3-PUFA administration, was detected. All
patients were discharged in sinus rhythm.

Even though the difference in the incidence of POAF
between both groups was not statistically significant, the
study was prematurely terminated in presence of a tendency
towards a higher rate of this adverse event in the intervention
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Ta6auua 3. JlabopaTopHble JaHHbIE
Table 3. Laboratory parameters

Parameters Value of indicators on the stages of investigation
n baseline end of operation 6 hour 1 POD 2POD p-value
Cortisol, nmol/l  O-3-PUFA 18 195 (96) 746 (250) 1078 (380) 524 (175) 390 (134) <0.0001*
Placebo 21 178(99) 690 (188) 1148 (350) 481 (176) 323 (105)  <0.0001*
¢Tn I, ng/ml 0-3-PUFA 18 0.003(0.01) 0.88(0.81) 2.22(245) 25(195) 1.24(1.85)  <0.0001*
Placebo 21 0.01(0.01) 1.06(1.55) 2.53(293) 1.6(1.35) 0.92(1.1) <0.0001*
CRP, mg/I 0-3-PUFA 18 0.47(0.06) 044 (0.1)  0.74(0.8) 9.6 (3) 15(47)  <0.0001*
Placebo 21 049(0.22) 048 (0.12)  1.44 (1.19) 9(3) 148(52)  <0.0001*
IL-6, pg/ml 0-3-PUFA 18 06(1.21) 248(17.7) 264(152) 208(16.2) 16.6(14)  <0.0001*
Placebo 21 058(0.69) 27.3(636) 29.6(223) 227(163) 242(21)  <0.0001*
IL-10, pg/ml 0-3-PUFA 18 27(12)  179(228) 21(187) 194(13) 27(1.25)  0.0007*
Placebo 21 3.3(27) 45.6 (46.4)  2.89 (0.84) 2.6 (1.5) 3.5(2.87) 0.0008*
BNP, fmol/ml  O-3-PUFA 18 74.2 (87.8) 435 (236) 0.0001#
Placebo 21 57.5(100) 437 (291) 0.0002#
Pro-ANP, nmol/l  O-3-PUFA 18 281 (1.61) 4.25 (2.46) 0.001#
Placebo 21 3(1.9) 5(2.36) 0.003#

Note (npumeuanne). Parameters — nmokasarenn; Value of indicators on the stages of investigation — 3Ha4eHnsT mMapaMeTPOB Ha HTamax
uccnenosanust; Cortisol — koprusosn; ¢Tn I — cardiac troponin I (tporonun I); CRP — C reactive protein (C-peakTuHblii 6es10K);
IL — interleukin (uurepaeiikun); BNP — brain natriuretic peptide (Mo3rosoii Harpuityperuyeckuii nenrun); Pro-ANP — pro-atri-
al natriuretic peptide (npeacepaubiii Hatpuitypernueckuii nenrun); O-3-PUFA — omega 3 polyunsaturated fatty acids; POD —
postoperative day. Data are presented as median (IQR) (maHHBIe TIpe[CTaBJAeHbl Kak MeAnaHa (MEKKBAPTHJIbHBIN UHTEPBA);

Baseline — no oneparu; End of operation — B Komile onepanumu.

— Friedman test (Tecr @puamana); # — Wilcoxon test (Tecrt

Buakokcona). No intergroup differences found of all parameters at any stage of study (Mann-Whitney test) (mocToBepHbIX
MEKIPYTIIOBBIX PAa3IMunii Ha BCEX ATAlaX UCCIIEN0BaHUIT He OOHAPYKEHO).

[THKK noctoBepHo yMeHbIIAga pPHUCK Pa3BUTHSA
ITO®II mocae omeparuit AKIII u coxpamiama Bpemst
npebbIiBaHUS B TTajgaTe nHTeHCcuBHOM Tepanuu (IIUT) u
CPOK TOCHUTAJU3ANNHN. B yHOMSHYTOM HCCJIEIOBAHUI
nudysuio O-3 ITHKXK naunnanm 3a 12 yacos 1o onepa-
UK ¥ TTPOIOJIKAIN IO MOMEHTA MePeBo/ia MaleHTa us
peaHuManuu. ABTOPBI UCIOJTb30BAJH TTOCTOSTHHBII MO-
HUTOPHUHT CEPAEYHOTO PUTMA B OT/ICJICHUN PEaHUMAIUH
u crangaptayio 12-kananpuyio KT exenneBHO mocie
repeBojia nanyueHTa M3 peaHuMaluu. YUUThIBAs, UTO
cpok npebpiBanus B IIWT nanuentos rpymmbr O-3
ITHKK cocrasmsan B cpeanieM 4 cyTok (7 CyTOK B TpyTI-
e KoHTpoJisA), ciyuan 6eccumnromuoit MII mocae me-
peBojia U3 peaHUMAlUU MOTJIM ObITh He BbISBJECHBL B
HaIlleM UCCJIEI0OBAHNY MBI UCITOJTb30BAJH BICOKOYYBCT-
BUTEJIbHYIO METOIUKY MOCTOSIHHOIO MOHUTOPUHTA CEP-
neunoro putma [14]. Kpome Ttoro, unnudysus O-3
IMTHXK niu nuraie60 mpoBoAnIaCh 10 7-X CYTOK MOCIe
oreparum.

Nwmetotest pannbie o Tom, uro O-3 ITHKK moryt
HUMETb TIPOAPUTMOTEeHHBII adpekT. Saravanan u koJsiera-
M ObLIO IeMOHCTPUPOBaHo, uto npueM O-3 ITHKK B g0-
3¢ 2 T/CYTKHU Ha TIPOTSKEHUN S HEH TepesT oTeparieit He
cumkaer puck Bosuuknoserus [TODII. Bomee Toro, B
YIIOMSIHYTOM KCCJIEZI0BAHUN OTMEUEHA TEHAEHIHS K 6OJIb-
et wacrore BosaukHOBenus [IOMII y marmenTos, mory-
yapumx O-3ITHIKK necmoTpst na Goablee copepkanme
O-3 ITHJKK B TkaHM nipeacepauii [12].

Bosmosxknbie 00bsicienust, nmouemy O-3 TTHKK He
mpeporsparmaior I[TOMTI, cymectByior. Tak, MEXaHU3MBI
passutnst [TOMDII mocse KapANOXUPYPIrUIECKUX BMeTIa-
TEJIbCTB MHOTO(AKTOPHBI U /IO KOHIA He u3yveHsbl [6], a
apdexruBrocts O-3 ITHKK Mosxer 3aBucers 0T ucxonu-
Horo cogepxkannsg O-3 [THKK B Tkanu cepia nin ias-
Me kpoBH [18].

group; therefore, continuation of the study was considered
unethical. Consequently, we have found that the patients
with new-onset POAF are at high risk of recurrence of this
complication which is associated with increased morbidity.

Our data are opposite to that of Heidt and colleagues
[17] who showed that perioperative intravenous infusion
of O-3-PUFA significantly reduces the incidence of POAF
after CABG and leads to a shorter stay in the intensive
care unit (ICU) and in the hospital. In that study the infu-
sion of O-3-PUFA was started at least 12 hours before
CABG surgery and continued until transfer from the ICU
to a normal ward. The authors used continuous rhythm
monitoring in the ICU, and standard 12-lead ECG was
also performed daily until transfer from the ICU. Taking
into account that patients in the intervention group spent
an average of 4 days in the ICU (versus 7 days in the con-
trol group) the occurrence of silent POAF in the normal
ward may have been missed. In our study, we used precise
subcutaneous implantable monitoring which allowed con-
tinuous rhythm monitoring for long time periods with high
sensitivity [14]. Moreover, the O-3-PUFA/placebo infu-
sion was continued until the seventh POD.

Saravanan and colleagues have shown that O-3-PUFA
given at a dose of 2 g/d for 5 days before surgery did not reduce
the incidence of POAF. Moreover, there appeared to be a trend
towards more POAF in the O-3-PUFA group despite the
increased content of O-3-PUFA in atrial tissue [12].

There are several possible explanations why O-3-
PUFA may fail to prevent POAF in cardiac patients.
Firstly, the underlying mechanisms involved in POAF
development are multifactorial and are, for the moment,
far from being elucidated [6]. Moreover, with the possible
exception of patients with very low pre-treatment plasma
docosahexaenoic acid, O-3-PUFAs have no efficacy
against perioperative AF [18].
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OPMI‘TAHQ,ABHI)IC MCCACAOBAHM I -

Jlpyroil BakHOH HaXOAKOW IPEACTABJICHHOTO MC-
CJIEZIOBAHUS SBUJIACH ZI0CTOBEPHASI B3aUMOCBS3b MEKIY
sriepsbie Bozuukiiein [TOMIT u TskenpiMu cepieaHo-Cco-
CYZMCTBIMU OCJIOKHEHUSIMU B OTAAJICHHOM TEePUOJIe
BCJIEACTBYE BBICOKOTO prcka peruausa DII. B Goabuiom
TOTIYJISIIMOHHOM MCCJICIOBAHUH, BKJIIOYHBIIEM TMallleH-
toB, npomeamux AKII, Brnepsbie Bozuukmas [TODII
ObITa acCOMMMPOBAHA C YBEJMYECHUEM OTAATCHHON Jie-
TaJIbHOCTH, B OCHOBHOM BCJIEACTBHE dMOOJINYECKUX OC-
soskHennii [7]. CylecTBeHHBIM OTPaHUYEHIEM YITOMSIHY -
TOTO MCCJAEIOBAHUS SIBJISICTCS METOAMKA JIMArHOCTUKH
DII, mo3BosMBIIaA BBIABUTH TOMBKO 18,5% manmeHTos ¢
ODII. Tak, @II guarHocTUPOBAIH, €CJU MAIUEHTY TTPOBO-
JMJIach MEJIVMKAMEHTO3Hasl, WU 3JIEKTPOUMITYJIbCHAS
Kapauosepcust. BepositHo, 4To 60siee KOPOTKUE ATU30/bI
DII He ObLIN BbISBJIEHBI 1 HE BOLLIU B CTATUCTUYECKUI
AHAJTU3 MPUYNH JIeTaJbHOCTH.

Hacrosiiiee uccienoBanue He JIMIIEHO OrpaHuye-
Huii. Bo-1iepBbIX, B UCCie/[0BaHNE BKIIOUEHBI TTAIIMEHThI
HU3KOTO XMUPYPTUYECKOTO PUCKA, YTO HE MTO3BOJISIET IKC-
TPaANOJIMPOBATH II0JIyUEHHbIE JaHHbIC HA MAlMEHTOB 00-
Jiee TsKesoi kKareropun. Bo-Bropwix, nubysuio O-3
ITHXK naunnamm HEmoCpPeACTBEHHO Tepe]] orepaimei,
M TAIMEHTBl HE TOJydyaju Hacklmaoiyo po03y O-3
ITHXK. Oxrako Mbl cauTaeM HaIll IPOTOKOJ UCCJIE0-
BaHUs Haubosiee peau3yeMbiM B PYTHHHOU KJIMHUYEC-
KOI IpaKTHUKe, TAK KaK MAIMEeHThl HU3KOIO PHUCKA Kak
MPaBUJIO TOCTIUTAIIM3UPYIOTCS B CTAIlMOHADP HE PaHee yemM
3a 1 sieHp 710 ornepanuu. B-TpeTbux, 4nCI0 MaleHToB,
noJiydaBIinx 0era-010KaTopsbl mepejl oneparye, MMeso
teHziennnio K pocty B rpynine O-3 ITHKK, uem B rpymme
koHTposis (89 u 57%). Heemorps Ha 1o uto Gera-6710Ka-
TOpBI IpUsHaHbl Hanbosee aphekTUBHOI Mepoii podu-
apaktuku [TODII, Gosee yacToe MX UCIOJIb30BAHUE HE
cnocoberBoBasio cHukenuto [MODIT B rpynme O-3
ITHXK. Texuosorust aImTeIbHOTO MOHUTOPUPOBAHUS
CepIIeYHOTrO PUTMA SIBJISIETCST MHOTOOGETIAIONIET, 0O/[HAKO
Bce ellle CJINIIKOM JOPOTOCTOSIMIA JJIsI PYTHHHOTO HC-
MOJIb30BAHUSI.

B3s1B 32 OCHOBY 110JIy4eHHbIE B HACTOSIIIIEM UCCJIEN0-
BaHUU JIaHHbIE, ObLI NIPOU3BEJEH pacyeT pasMepa BbIOOP-
KM, HeOOXOAMMOM JIJIsI JIOCTOBEPHOTO TIOJATBEPIKACHUS 110~
JIyYEHHBIX Pe3yJbTaTOB. YCTaHOBJIECHO, YTO B KaxKOM
rpyiie Oyner HeoOXOANMO HCCIe0BaTh 628 manueHTos,
4TOObI MOATBEPAUTD Pasjindrst ¢ MOLIIHOCTHIO 80 1 5% Be-
POSITHOCTBIO aib(ha OTHOKHY.

Takum 00pasoM, HACTOSIIIUM MCCJEJOBAHUEM HE
apdextor  O-3

TTHXK kak B GumpkaiiieM, Tak 1 B OTJAJCHHOM I10CJIe-

TOATBEP KJEHBI aHTHAPUTMUYECKue
omepanMoHHbIX eprozax. %MII qocToBepHO acconnupo-
BaH C Pa3BUTUEM OCJIOKHEHUI B OTZAQJEHHOM I10CIeoIepa-
1oHHOM tiepuozie. [lomydennble 1aHHbIe aKTYaIn3UPYIOT
mocJie/lyionue  uccjaeoBanns,
TTODII B pa3BUTHH OTAATEHHBIX OCTOKHEHUI 1 METOIOB

TTOCBAIIEHHBIEC  POJIN

nX popUIAKTUKH.

Another important finding of our study was that early
new-onset POAF was associated with significant morbidity
(cerebrovascular events, readmission to the hospital due to
AF and heart failure) 2 years after the operation due to the
high risk of reoccurrence of AF. In the large cohort of
patients from the Society of Thoracic Surgeons Database
(STS), undergoing isolated CABG, new-onset POAF was
associated with greater long-term mortality, mainly due to
embolic events [ 7]. One of the main limitations of this study
was that the STS database defines AF as requiring specific
therapy such as medication or cardioversion, therefore the
overall rate of POAF was 18.5%. The authors hypothesised
that shorter episodes of AF for which the therapy was not
administered would not have been classified and would have
been excluded from the analysis. Moreover, the authors did
not address whether the increase in long-term mortality was
attributed to the reoccurrence of AF.

Our study carries numerous limitations. Firstly, we
included low-risk patients for the development of POAF,
thus our findings could not be extrapolated to high-risk
patients scheduled for myocardial revascularisation.
Secondly, we started the fish oil infusion after the induction
of anaesthesia, therefore the longer duration of the drug
before the operation might have influenced the results of the
study. As it is hospital policy to admit low-risk patients only
1 day before surgery, a longer duration of fish oil infusion was
not possible. Thirdly, the number of patients receiving pre-
operative beta-blockers tends to be higher in the fish oil
group than in the control group (89% vs. 57%). Although the
use of preoperative beta-blockage is considered to be the
most effective strategy to reduce the incidence of POAF, this
fact did not contribute to the decrease of POAF in the fish oil
group in our study. Finally, the relatively small number of
patients did not allow us to perform multivariate analysis to
identify perioperative risk factors of POAF. Although the
technology of subcutaneous ECG monitoring seems to be
very promising, it is still too expensive to be introduced into
routine clinical practice. Moreover, present study was termi-
nated early due to futility. Considering the tendency towards
higher incidence of POAF among patients receiving O-
3PUFA, based on the results of the first interim analysis, 628
patients per group will need to be recruited to detect the dif-
ference with a power of 80% and 5% error rate.

Future studies should focus on the category of high-
risk cardiac patients in whom the clear benefit of O-
3PUFA may be identified.

Identifying the relationship between POAF burden
and major adverse cardiac events after an operation will
help to decide on the effective strategy to improve patient
outcome and decrease the rate of readmissions.

In conclusion, O-3-PUFA infusion failed to pre-
vent the occurrence of new-onset AF immediately after
the operation or AF burden in patients 2 years after
CABG surgery. The AF burden at the 2-year follow-up
significantly predicts adverse outcomes. These findings
call for further studies of the role of new-onset POAF in
the development of complications and methods to pre-
vent them.
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