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2. Optimization of anesthetic support for patients with acute right ventricular failure in heart transplantation

Pedepar:

1. AktyanbHicTs. [lepBunHa gucdyskuig rpadra (I111T) - nposinHa npuynHa netanbHOCTI y nepuri 30 ai6 mics
oproromniyHoi TpaHcmnaHTauii cepus (TC); ii nommpeHicTh y CBITOBUX peecTpax KoJmBaeTbes Bif 7 % 1o 30 %, a
JIeTaJIbHICTB TSDKKUX QopM csirae 36 %. Haitypasnusimmum peHoTunom e npasounyHoukosa [ATN (ITAT-TIII), mo
TpamseTscs y 20-50 % penunieHTis i nifpuinye paHHIO CMEPTHICTb yII'siTepo. bes cTaHnapTU30BaHOTO
aHeCTe310JI0TiYHOro aropuTMy iHTpaonepauiiina npodinaxkruxa I1AI-TIII 3ne6inbmoro peakTyuBHA, 0 NOTpedye
PO3POOKM ITPOTOKOJIiB, OPI€HTOBAHUX HAa MPEBEHTUBHUI 3aXKCT IIPABOT0 LJIyHOYKA. MeTa Ta 3aBfaHHs. [ligBumuTu
eeKTUBHICTb iHTpaonepauitHoro MenepkMeHTy pyu TC MISIXOM 3aNIpoBafyKeHHs paHHbOI, [TII-TPOTEKTUBHO]
MYJIPTUKOMIIOHEHTHOI TaKTUKH (iHrassuiiinuii NO + minpuHoH + panHst ECMO/BABK+ECMO) Ta BU3HA4UTH {i

BIIMB Ha yactoty [1/II' i paHHi KniHivHiI pe3yabTaTi. OCHOBHI 3aBIaHHS: ® BUBHAYNUTU CIIPABKHIO 4aCTOTY Ta



dpenorunu I11I" y xoropri 111 nauienTis; ® nopisusatu yacrory 11l i norpedy B ECMO MiX CTaHZApPTHUM Ta HOBUM
IIPOTOKOJIOM; ® ieHTudiKyBaTu HesasexHi npepukropu [T i rocniTasbHOI CMEPTHOCTI; ® OLIiHUTH BILJINB
IIPOTOKOJIYy Ha reMOJMHAaMIKy, opranny aucdyHkiuio, Tpusanicts LIBJI /BIT i ekoHoMiuHi napametpu. O0’eKT i
npegMmet. Jlopocii peuunienTu oproroniynoi TC, ixHi iHTpa- Ta paHHi niciasonepaniiii reMOAMHAMIYHI TTIOKa3HUKY,
a takox 4dacrora I[1/II" K 1ip0BUl pe3ysbTaT HOBOI aHECTE3i0JI0riYHOI cTparerii. MaTepianu ta merogu. [IposeneHo
nocyinosHe KoroptHe pociimkeHHs 111 TC (rpynens 2019 - 6epesens 2025) y IV «IHcTuTyT cepusg MO3 Ykpainu».
KonTposbHa rpymna A (n = 50) oTpuMyBasia TpaguLiiiHy CUMIIATOMIMETUYHY MiATPUMKY; eKCllepUMeHTasbHa rpymna b
(n = 61) - pyrunny inranauiio NO (20-40 ppm), minpuson 0,375-0,75 ur/kr/xB Ta panHio ECMO npu BUCOKUX
I03ax CUMIIaTOMIMETHKIB 260 HeMO>KIMBOCTI BifyrydeHHs Big ALK . MoniTopunr: Swan—- Ganz-karerep,
yepesCcTpaBoxifHa exokapaiorpadis, po3upeHa 1iniboBa Mmatpuilsg napametpis (CAT = 60-70 MM pT. cT., LIBT 8-12
MM PT. CT., CI = 2,2 11/xB/M? Towo). Kpurepii I - mogudikosani ISHLT-2014 (Alam et al., 2020) 3 rpagauieo
[TACTII. CTaTucTUYHMI aHAMi3 BUKOHAHO y JASP; p < 0,05 BBakanu 3HauymuM. Pesyabratu. YacTora 6yab-s1KOi
[TAT" nocToBipHO 3HM3MUNAChk i3 70 % 1o 41 % (abcomnoTHe ckopoyeHHs 29 %; NNT = 3,4). ITAI-TTIII - yaBivi pinute (38
% 019,7 %; p = 0,036). I[TAT-JII 3mMeHmunack TeHaeHLifHO (32 % o 21,3 %). ban 3a mkasnoto iHoTpormis LIIB npu
nepeBezeHHi 1o BIT amenmuscs Ha 23 % (Me 21 0 16 6anis; p = 0,022), a LIBT i T3JIK cTtanyu HUKYAMU HA =2 MM PT.
cT. JIakTaT y paHHbOMY IicysionepauiiHoMy nepioni 3Hu3uBcs 3 4,35 1o 4,10 mmons /a1 (p = 0,047); meniana IBJI
CKOpOTHJIach i3 8 rof, 1o 6 rog, a nepedbysBaHHs y BIT - 37 o 5 1i6. ['ocnitasbHa CMEpPTHICTh IPOJIEMOHCTPYBaja
TpeH/, fo 3meHieHHs (14 % o 8,2 %); y niarpyni panHboi ECMO-ninTpuMku sietanbHicTb ynana 3 80 % no 33 %.
Hesanexsi npenukropu [TI": Bucokuit foHOpcbKuii 6an 3a LIIB, miTpanbHa perypritauis > III cT. Ta
nepenonepaliiia iHOTpoIlHa NifTpuMKa penunieHTa. Haykosa HoBU3HA. Briepiie B YKpaiHi cuCTEMaTU30BaHO
MmexaHikonaTtodizionoriuni nepegymosu ITI-T1III, 3anponionosano nopir HIB > 35 gy «nnaHoBoro» EKMO i
IOBEIEHO 0ro e(peKTUBHICTb y peasbHill KOropri; chopMOBaHO MO b paHHbOI cTpaTudikauii pusuky [T 3
TPbOMA HE3IEXKHUMMU NPEIUKTOPaMu. [IpakTryHe 3HaYEHHS. 3aIIPOIIOHOBAHMM AITOPUTM YIBivi 3meHmye [11I'-
[TII Ta ckopouye BIT Ha 2 11i6 6e3 36inbiIeHHs iHPEeKLUiMHUX yCKIIagHeHb, eKOHOMIISIUM = 40-45 Tuc € Ha KoxHi 10
TC . IIpoTokou aerko interpyerscs y ueHtpu 3 EKMOingpacTpykryporo Ta Swan-Ganz-MOHITOPUHIOM. BucHOBKuU.
PaHHSs npaBOIIIyHOUKOBA [TPOTEKILisl, MiHiMi3awist O-cTumMyisnii Ta sibepanpHnii niaxin 7o ECMO-ninTpuMku
IOCTOBIpDHO IOKPALIYIOTh paHHIl MicasTpaHCIIaHTaliiHUI NTepe6ir, 10 06IPYHTOBYE iX MNpPOKe KiliHiuHe
BIIPOBaKeHH. KillouoBi cj10Ba: aJIrOpUTM, BEHTWISITOP-acollilloBaHa [THEBMOHIS1, BHYTPIlIHbOAOPTa/IbHA 6aJIOHHA
KoHTpnysbcauis (BABK), remonnnamika, remoiHamika y roCTpOMy Nepiofii, FOCTpe MOIIKOIPKEHHS HUPOK,
IuisATalifiHa KapAioMionaris, quisTaliliHa KapAioMionaTisi, eKcTpakopriopajbHa MembpaHHa okcurenanis (EKMO),
iHrasuifiHUI OKCUA a30Ty, JIUCTOK OYiKyBaHHS, lIepBUHHA AUCPYHKIisS rpadTa, nepuomnepaniiinuil nepiog,
[IPaBOIIIYHOUKOBA HEJIOCTATHICTb, IPEOUKTOPH, CEpLieBa HEOCTATHICTh, CEPLIEBUI BUKU/L, TPAHCIJIAHTALlisl cCepLd,

TpUBaJiCTh NepedyBaHHs y BIT, ¢pakTopu pusuxy

2. Relevance. Primary graft dysfunction (PGD) is the leading cause of mortality in the first 30 days after orthotopic
heart transplantation (OHT); its prevalence in world registries ranges from 7% to 30%, and the mortality rate of
severe forms reaches 36%. The most vulnerable phenotype is right ventricular PGD (PGD-RV), which occurs in 20-
50% of recipients and increases early mortality fivefold. Without a standardized anesthetic algorithm,
intraoperative prophylaxis of PGD-RV is mostly reactive, which requires the development of protocols focused on
preventive protection of the right ventricle. Aims and objectives. To improve the effectiveness of intraoperative
management in OHT by introducing early, RV-protective multicomponent tactics (inhaled NO + milrinone * early
ECMO /IABP+ECMO) and to determine its impact on the incidence of PGD and early clinical outcomes. Main
objectives: * to determine the true incidence and phenotypes of PGD in a cohort of 111 patients; * compare the
frequency of PGD and the need for ECMO between the standard and the new protocol; « identify independent
predictors of PGD and hospital mortality; * evaluate the impact of the protocol on hemodynamics, organ
dysfunction, duration of mechanical ventilation and economic parameters. Object and subject. Adult recipients of
donor heart, their intra- and early postoperative hemodynamic parameters, as well as the incidence of PGD as a
target outcome of a new anesthetic strategy. Materials and methods. A consecutive cohort study of 111 OHTs was
conducted (December 2019 - March 2025) at the State Institution "Heart Institute of the Ministry of Health of



Ukraine". Control group A (n = 50) received conventional sympathomimetic support; experimental group B (n = 61)
received a newly proposed RV-focused protocol of anesthetic management? Which included routine inhalation of
NO (20-40 ppm), milrinone 0.375-0.75 ug/kg/min and early ECMO in case of high doses of sympathomimetics or
impossibility of weaning from CPB. Monitoring: SwanGanz catheter, transesophageal echocardiography, expanded
target matrix of parameters (SBP > 60-70 mm Hg, CVP 8-12 mm Hg, CI > 2.21/min/m?, etc.) The criteria for PGD
were modified from ISHLT-2014 (Alam et al., 2020) with a grading of PGD-RV. Statistical analysis was performed in
JASP; p < 0.05 was considered significant. Results. The incidence of any PGD significantly decreased from 70% to
41% (absolute reduction of 29%; NNT = 3.4). PGD-RV was twice as rare (38 % 019.7 %; p = 0.036). PGD-LV decreased
trendwise (32 % o 21.3 %). The score on the Vasoactive-Inotropic Score on transfer to the ICU decreased by 23 %
(Me 21016 points; p = 0.022), and CVP and PCWP were lower by =2 mm Hg. Lactate in the early postoperative
period decreased from 4.35 to 4.10 mmol /L (p = 0.047); the median mechanical ventilation duration decreased
from 8 hours to 6 hours, and the ICU stay decreased from 7 to 5 days. In-hospital mortality showed a downward
trend (14% o 8.2%); in the subgroup of early ECMO support, mortality fell from 80% to 33%. Independent predictors
of PGD: high donor VIS score, mitral regurgitation = grade III, and preoperative inotropic support of the recipient.
Scientific novelty. For the first time in Ukraine, we systematized the mechanical and pathophysiological
prerequisites of PGD-RV, proposed a threshold of VIS > 35 for "planned” ECMO and proved its effectiveness in a
real cohort; formed a model of early risk stratification of PGD with three independent predictors. Practical
significance. The proposed algorithm halves the PGD-RV and shortens the ICU stay by 2 days without increasing
infectious complications, saving = 40-45000 € for every 10 HT cases. The protocol is easily integrated into centers
with ECMO infrastructure and Swan-Ganz monitoring. Conclusions. Early right ventricular protection,
minimization of o-stimulation, and liberal ECMO support significantly improve the early posttransplantation
outcomes, which justifies their widespread clinical implementation. Key words: heart transplantation; primary
graft dysfunction; right ventricular failure; inhaled nitric oxide; vasoactive-inotropic score; ECMO; targeted
hemodynamic therapy, hemodynamics, echocardiography.
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