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KNIHIKO-OAPMAKOJNOTIYHA CYMICHICTb METAAOHY
TA NMPOTUBIPYCHUX NNIKAPCbKUX 3ACOBIB AJ1A NNIKYBAHHA BIPYCHUX TENATUTIB

M. O. Ovcharenko, L. L. Pinskyy, Ye. Yu. Verbytskyi, V. R. Monayenko
CLINICAL AND PHARMACOLOGICAL COMPATIBILITY OF METHADONE AND ANTIVIRAL AGENTS

Kntovosi cnoea: npami npomu-
8ipycHi npenapamu; MemaooH; K/i-
HiKo-(hapmakosnoeiyHa cymicHicme;
XpoHiyHut 2enamum C; XxpoHi4Hul
2enamum B

Keywords: Direct-Acting Anti-
viral Agents; methadone; drug
compatibility; chronic hepatitis C;
chronic hepatitis B

FOR THE TREATMENT OF VIRAL HEPATITIS

MeTa focnigkeHHA — BU3HAYeHHA KNiHiKo-dpapMaKonoriyHoi CyMiCHOCTI MeTaJoHyY Ta cyyac-
HUX NPAMUX NPOTUBIPYCHUX NliKapcbKumx 3acobis (MMJ13) nig yac nikyBaHHA XPOHIYHMX BipYCHUX
renaTuTiB Y Maui€HTIB i3 onioigHO 3anexHicTio. 3amicHa Tepania MeTaloHOM € ebeKTUBHUM
METOAOM 3HVXKeHHA nowwupeHocTi BIJI/CHIA, ogHak pu3mK iHpiKyBaHHA BipyCHUMM renatuTa-
MU cepepll HapKo3anexHux nepesuilye 80 %, WO 3yMOBIOE NOTPeby NOEAHAHOIO NiKyBaHHA.
Y po6oTi BUKOpKCTaHO 6ibnioceMaHTUUYHWIA, aHaNITUYHWIA, CTATUCTUYHWI Ta rpadiuHnin meToaw,
a TaKoX NPOTOKONM cepTrdikoBaHMx 6a3 AaHux DrugBank i Hep Drug Interactions. BctaHoBneHo,
o eHTekaBip, TeHodoBipy Ansonpokcuny dymapat (TAD) i TeHodoBipy anadeHamin (TAD)
He B3aemogitoTb i3 cuctemoto CYP450 Ta cymicHi 3 MeTagoHOM, 3abe3neyytoun 6e3neyHe niky-
BaHHA XPOHiUHMX BipycHUx renatutis (XBI). MpAmi npoTusipycHi npenapatn NnpoTu Bipycy rena-
Tuty C (HCV) — codocbysip/Bennatacsip, rnekanpesip/nibpeHTacBip — TakoXK He BNAMBAOTb
Ha dapMaKOKIHETVKY MeTafjoHy Ta iX MOXHa 3acTOCOBYBAaTW y Mporpamax 3amicHoi Tepanii.
HaTtomicTb nerintepdepoHmn a-2a Ta a-2b nigBuLLyOTb KOHLEHTpPaLilo MeTagoHy Ha 10—15 %,
y NOOAMHOKUX Bunagkax — Ao 100 %, Wo 3yMOBNIOE PU3NK TOKCMYHOCTI Ta KapAianbHUX
ycknagHeHb (QT-nopoBxeHHs, torsades de pointes). Ypcoae3oKcrxonieBa Kncaota TeopeTniyHO
3gaTtHa iHaykyeat CYP3A4 i BnnamnBath Ha abcopbuito MeTafoHy, OAHAK KMiHiYHa 3HauyLwicTb
Lboro notpebye noganblumx gocnigxeHb. OTxe, 6inblwictb cyyacHux MMJ13 moxHa 6e3neyHo
npu3HayaTi Ha TIi MeTafloHOBOT Tepanil, NpoTe iHTepdepoHN NOTPeOYTb PETENIbBHOrO MOHi-
TOPUHIY Ta MOXIMBOI KOpeKLii Ao3u.

The aim of this study was to determine the clinical and pharmacological compatibility
of methadone with modern direct antiviral agents (DAAs) in the treatment of chronic viral
hepatitis in patients with opioid dependence. Methadone maintenance therapy is an effective
approach to reducing the prevalence of HIV/AIDS; however, the risk of hepatitis virus infec-
tion among drug-dependent individuals exceeds 80 %, necessitating combined treatment.
Bibliosemantic, analytical, statistical, and graphical methods were used, along with certified
protocols from DrugBank and Hep Drug Interactions databases. It was established that entecavir,
tenofovir disoproxil fumarate (TDF), and tenofovir alafenamide (TAF) do not interact with
the CYP450 system and are compatible with methadone, ensuring safe therapy of hepatitis B virus
(HBV). Direct-acting antivirals against hepatitis C virus (HCV) — sofosbuvir/velpatasvir, glecaprevir/
pibrentasvir — likewise do not affect methadone pharmacokinetics and can be administered
within opioid substitution programs. In contrast, peginterferons a-2a and a-2b increase serum
methadone concentrations by 10—15 %, and in rare cases up to 100 %, leading to potential
toxicity and cardiac complications (QT prolongation, torsades de pointes). Ursodeoxycholic acid
may theoretically induce CYP3A4 and alter methadone absorption, although the clinical relevance
remains uncertain. Thus, most current DAAs can be safely co-administered with methadone,
while interferon-based therapy requires careful monitoring and possible dose adjustment.

HCV-iHdeKuin 36epirae rnobanbHe 3HaYeHHnA cepeq
nofen, AKi BXUBaTb onioign, ocobnneo anAa Hap-
KO3aNeXHMX nayieHTiB. He3Ba)kaloum Ha HaAABHICTb
ebeKTUBHUX NPAMUX NPOTUBIPYCHUX NiKapCbKUX 3a-
co6is (MMJ13), 3anMWwaTbCa CEPNO3HI BUKIUKNA: PeiH-
dekuii, HeoOXoNeHHA fiarHOCTUKOW, NOBELiIHKOBI
pu3nkn, cneyndivHi KNiHiYHi cnTyauii (BariTHIiCTBb,
yB'A3HeHHA) [1; 2].

BcecBiTHA opraHi3auia oxopoHun 300poOB’A BU3Ha-
ynna enimiHauito HCV Ak KnoyoBy Uiflb F[POMagCbKoro
3gopos’a o 2030 poky. [010BHMM NPOPMBOM CTanu
MMN3, aki pemMoHCTpyloTb NoHad 95 % edeKTUBHICTb
i3 HaginHUM npodinem 6e3nekun. MNpoTe NapeHTepanb-
HUI Wwnax nepepadi iHpeKLii 3aNNWAETLCA OCHOBHUM,
0C06/MBO cepef rpyn BUCOKOTO PU3NKY, AK-OT 0COOU,

© OByapeHko M. O., MiHcbkuin J1. J1., Bepbuubkuii €. H0., MoHaeHKo B. P, 2025

L0 BXMBaIOTb iH'EKLiMIHI HAPKOTMKK, yB'A3HEHI, 0cobu,
AKi 3a3HaNN Hebe3neyHNX MegUUYHNX MaHinynauin,
Ta MeguyHi npauisHuky [3]. lpeHTdikayia, MoHiTo-
PUHT Ta HafjaHHA UinecnpAMOBaHUX iIHTEPBEHLUIN
ONnA yux rpyn € BUpillanbHUMK ANA NepepuBaHHA NaH-
utora nepepadi iHPekUii Ta 3MeHLLEeHHA TAraps XpPoHiy-
HUX 3aXBOPIOBaHb NEYiHKN.

HauioHanbHa nporpama eniminauii HCV y lpysii gana
3MOry CyTTEBO 3HU3UTUY 3arasibHy MOLWUPEHICTb, OQHAK
npo6nema NoBTOPHOro iHQiKyBaHHA cepef HapKo3a-
NEXHUX MALIEHTIB 3aINLLAETLCA rOCTPOLO. Y AOCHIAPKEHHI
462 oci6, AKi BXe OTpUManu JlikyBaHHsA, peiHbeKuia nig-
TBepAXKeHa Y 13 %. Hanbinbwwnin pusmk cnoctepiraBcs
ymonogi(18—24 poku, 5o 33,3 %), a TakoX Y TUX, XTO NpaK-
TUKyBaB Ny6niuHi iH'eKUIT i LloAeHHe BBEAEHHA onioigiB.
Lli mani nigkpecniooTb, Wo 6e3 iHTerpoBaHUX Nporpam
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3aMiCHOI Tepanii, OCBITHIX 3aX0A4iB HEMOX/IMBO JOCArTH
[OBrOCTPOKOBOI eflimiHaUii [4].

BaxknueBmm pxepenom po3noBCOAKEHHA BipyCHUX
renaTuTiB € NeHiTeHUiapHa cuctema. IHdopmauis 3 Harm
Reduction Journal nigkpecnoe BaXKN1BiCTb MiXCeKTO-
panbHOI KOOPAWHALIT Y Nporpamax Ana HapKo3aneKHuX
nauieHTiB Ta cepep yB'A3HEHNX. ABTOPY HarosowyioTb,
L0 OKPIM MeAMYHNX 3aX0diB (CKPUHIHT, 3aMicHa Tepanis
MMN3), noTpibHi iHTerpoBaHi couianbHi cNyou, Kysb-
TYPHO afanToBaHi MigxoAn, y4acTb rpomag i MOAOoaHHA
CTPYKTYypHUX 6ap’epiB. MpiopnTeToM Ma€e cTat He e
NiKyBaHHA, a I cnpaBefnnBui JoCTyn A0 NpPodinakTnkm
Ta MegMYHMX NOCNYT ANA Hanbinbw ypasnusux rpyn [5].

HiarHoctmka HCV cepep HapKko3aneXHUX NaLieHTIB
yacTo ycknagHeHa 6ap’epamm goctyny. [locnigxKeHHA
y CLUA nigTBepAnno BUCOKY TOYHICTb «TeCTiB Ha MicLi
HagaHHA gonomoruy ana HCV RNA 3 kaninapHoi Kpo-
Bi: uyTnmMBicTb 94 %, cneymndivHictb 100 %. MeToamnKa
[a€ 3Mory NPOBOAUTN TeCTyBaHHA y CMNifibHOTax Ta Kni-
HiKax, HaBiTb 3a AJOMOMOrO HEMEeANYHOrO NepcoHa-
ny. Lle cyTTeBO CKOpOUye «lLAAX NauieHTa» Bif TecTy
[0 NiKyBaHHA N HAA3BUYANHO BaXNMBO ANA rpyn i3 BU-
COK/M PU3NKOM MOBTOPHUX iHOEKL N [6].

3amicHa Tepanis HapKO3aneXHUX NaLi€HTIB CYTTEBO
3HWKYe nowmpeHHsa BIJ1, ane pm3unk HCV y umx nauieHTis
3aMLWAETLCA BUCOKUM. KMTanCbKi JOCNIAHUKM 3aCTOCYBa-
NN anropUTMI MALLMHHOTO HaBYaHHA 1A NPOrHO3YBaHHA
CepOKOHBepCil, iIHTerpyBaBLUM NOBEAIHKOBI, AeMorpadiyHi
Ta KniHiuHi dakTopw. Lie fae 3mory BMoKpemntoBaty rpynu
NiABMLWEHOro PU3MKy Ta CBOEYACHO NPOBOANTM NPO-
binakTnyHi iHTepBeHUii. Takni Nigxia NOEAHYE KNacnuHy
HapKosorito Ta cyyacHi undposi TexHonorii [7].

BrnpoBagXeHHA WTYYHOrO iHTENEKTYy MOXe Mo-
KpawmnTn fiarHOCTUYHI Ta NPOrHOCTUYHI MOXK/TMBOC-
Ti y NiKyBaHHi NaLUieHTIB i3 KOMOP6IAHMM BipyCHUM
YParKeHHAM NeYiHKN Ta HAPKOTUYHOK 3aneXHiCTo.
OnioigHa kpu3a B CLLUA cynpoBoaXy€eTbCA HapOCTaH-
HAM HCV-iHdeKuil, 3 AKNX iCTOTHA YacTKa 3a/INLWAETbCSA
HeBMABNIEHO. PO3pobneHnii anropuTmM MalMHHOTO
HaBYaHHA Aa€ 3Mory BM3HayaTy ocib i3 Hanbinbwum
PU3MKOM iH}IKYBaHHA A4S TapreToBaHOro TeCTyBaHHS.
Lle nigBuiye edpeKTUBHICTb CKPUHIHIOBUX NpoOrpam
i JornomMarae onTMManbHO PO3noginATn pecypcu [8].

3pOCTaHHA NOLWMPEHOCTI HAPKO3aNIeXXHOCTi 3yMOB-
No€ PO3pO6KY CTaHAAPTIB 3aMiCHOT MeTajoHOBOI Tepanii
AnA pisHUX rpyn nauieHTis. JocnigxeHHA 191 BariTHOI
>KIHKW 3 OMNiOIAHOI 3aNEXHICTIO MOKa3aso, WO HasABHICTb
HCV-iHdeKuii He BNAMBaE Ha CTabifbHy fO3Y MeTafloHY.
CepepnHili nokasHuk Fib-4 6yB HU3bKNM, TAXKOro ¢ibpo-
3y He BUABNeHo. MKogHOT Kopenauil MiX BipyCHUM Ha-
BaHTaXXeHHAM i NoTpeboto y 3MiHi 031 He 3adikcoBaHoO.
OTXe, pyTHHa KopeKuia fo3n metagoHy npu HCV He no-
TPiGHa, OKPiM BMMNAZKIB TAMXKKOIO YpaXKeHHs neyiHku [9].

KoropTHe gocnigxeHHA noHag 3400 nauieHTiB, AKUM
NPU3HayYeHo NiKyBaHHA ONiOIAHMMW aroHicTamun, nNo-
ka3ano, wo HCV-cepono3nTuBHI YacTiwe BigBigyBann
BiAAiINEeHHA HeBigKNagHOT AONOMOrM Ta rocnitanisyBsa-
nnca yepes onioig-acouinoBaHi ycknagHeHHA. OgHak
y 6aratodakTOpHOMY aHani3i came iH'eKLiliHa NoBefiH-
Ka, @ He cepocTaTtyc, 6yna KAOUYOBMM NPeanKTOpPOM.

Le niatBepgxye, wo HCV € iHgnKatopom pu3nKoBoro
BXXMBaHH#A, a NpodiNakTnKka NOBMHHA KOHLEHTPYBATUCA
Ha 3MiHi noBeaiHKkK [10].

CyuacHi BUKNMKKN NOB'A3aHi 3 Haf3BNYaHO TOKCUY-
HUM HeneranbHUM PUHKOM peHTaHiny Ta oro aHasoris.
Y KaHafCcbKoMy AocnigxeHHi 6ynn npoaHanizoBaHi pu-
3VKN NPUNNHEHHA NiKYBaHHA Ta CMEPTHOCTI NPU Pi3HUX
CTparTeriaix NigTprMyBabHMX 03 MeTagoHy, bynpeHop-
biHy/HanokcoHy. Pi3Hi BapiaHTVM npoBeaeHHA 3amicHOT
Tepanii npy KoMopbigHMX cTaHax NoTpebyoTb HOBMX
JOCNigXKeHb WoA0 CYMiCHOCTI MeTajoHY i3 TOKCUYHUMMN
daKkTopamm Ta nikapCbKUMmM pevyoBuHamu [11].

MeTagoH € CMHTETUYHMM ONiOIAOM TpUBanNoi Ail,
NMOBHMM aroHiCTOM U-ONiOIfHNX peLenTopiB i3 4oAaTKo-
BUM aHTaroHisamom NMDA-peuenTopiB, WO 3YMOBIIIOE
Moro epeKTUBHICTb NPU XPOHIYHOMY Ta HelponaTUYHO-
My 6onto [12].

Llei nikapcbkuii 3aci6 (J13) cxBaneHuin npu nomipHo-
My Ta CuibHOMY 600, PE3NCTEHTHOMY JO HEOMIOIAIB,
a TaKOXK ANA MeMKaMEHTO3HOrOo NiKyBaHHA ONioigHOT
3anexHocTi [13].

Llen J13 BuKkopurcTOBY€ETbCA Y AETOKCMKALT Ta NigTPU-
MyBasbHil Tepanii, 3HVXKYE iIHTEHCUBHICTb aBCTUHEHTHOrO
CMHOPOMY B NporpamMax 3amMiCHOI Tepanii Ta 3MeHLUYye
CMEepPTHICTb NauyieHTiB. [loyaTKOBI AO3M NPU 3aMiCHIN
Tepanii ctaHoBNATL 10—30 Mr/goby 3 MakcMasibHO f0-
60BO0 [030t0 B NepLmnii AeHb 40 Mr; NigTPUMYBasbHi —
60—120 mr/po6y. NMepopanbHa 6iogoCTyNHICTb — BUCO-
Ka, nepiof HaniBBUBeAeHHs — BapiabenbHuil (8—60 ropn),
MmeTabonisyeTbca nepeakHo CYP3A4/2B6, wo cTBopioe
PU3MK CEPMO3HIX NiKapCbKKX B3aemogdin [14].

AK i y BUnagKy 3 iHW1mm onioigH1MK NpenapaTamu,
TUNOBi NOGIYHI edeKTN MeTafoHY 3yMOBJEHI HaaMip-
HOI aKTMBHICTIO OMNiOIQHNX peLenTopiB, BKIYaum
niTnMBicTb abo npunnmeu, cBepbiK, HyQOTY, CYXiCTb
y pOTi, 3anopu, cefaTMBHUN ePeKT, MNABICTb, MPUTHI-
YeHHA QMXaHHA, HeJOCTaTHICTb HAAHNPKOBKX 3aN03,
rinoTeHsito Ta rineprigpo3 [15; 16].

Cepepn cepMo3HUX YCKNagHeHb NPUAMaHHA Me-
TafOHY € NPUTHIYEHHA AMXaHHA, nogosxeHHA QTc
Ta torsades de pointes, rinornikemis, optoctaTuyHa
rinoTeHsia, HAQHNPKOBA HeJOCTATHICTb. Y pasi Npu3Ha-
YeHHA MeTafoHy NOTpibeH peTenbHUA MOHITOpUHT EKT
(6a3zoBuit BUMIp, Ha 30- AeHb, Aani WOPOKY), KOHTPOIb
3a O3HaKaMu TOKCMYHOCTI Ta 3/I0BXKMBAHHAM, @ TaKOX
yyacTb MiXANCUMMIHAPHOT KOMaHAK (nikapi-ncuxiaT-
pu, bapmaueBTy, colianbHi npauiBHuKK). MpaBunbHe
[03yBaHHA 1 CUCTEMHUIN MOHITOPUHT KPUTUYHO BaXKNn-
Bi Uepes BY3bKuin TepaneBTUYHUI iHgeKc [17—19].

Pu3nkn, nos’A3aHi 3 0AHOYACHNM 3aCTOCYBAHHAM
MeTafloHy Ta 6eH3o0fia3eniHiB, iHWNX AenpecaHTiB
LUHC, Aak-oT ankoronib, MOXe NpPU3BeCcTU A0 3HAYHOI
cepauii, NPUrHiYeHHA ANXaHHA, KOMUW Ta HaBiTb fleTalb-
Horo pe3ynbraty. OgHOYacHe NPU3HAaYeHHA MeTaJoOHy
Ta 6eH3opia3zeniHiB abo genpecanTie LHC cnig 3acTe-
pirat y Bunagkax, Konm anbTepHaTuBHI BapiaHTW NiKy-
BaHHA € HefOCTaTHIMMK. Kpim TOro, AOUiNbHO 3HU3UTK
LO3YBaHHA Ta TPUBaNiCcTb NPUIAMaHHA A0 NOTPiGHOro
MiHIMyMy Ta peTeflbHO cnocTepiraty 3a nNayieHTamu
OO0 O3HaK cepaLii Ta NpUrHiyeHHA gruxaHHa [20].
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CynyTHE 3aCTOCyBaHHA MeTafoHY 3 iHribiTopamu
CYP3A4, CYP2B6, CYP2C19, CYP2C9 a6o CYP2D6 moxe
NigBULLYBaTN KOHLEHTpaLii MeTafoHy B Mna3smi, Lo no-
TEHLiNHO MOXe Npu3BecTU Ao GpaTanbHOro NPUrHiYeHHs
anxaHHA. NNpUNMHEHHA OQHOYaCHOrO 3aCTOCYyBaHHA
iHaykTopis CYP3A4, CYP2B6, CYP2C19 abo CYP2C9
MOe MigBULWMTY KOHLeHTpauilo meTagoHy. Tomy fo-
LiNIbHO PO3IAHYTN MOXK/NBICTb 3HVMEHHA [03U Y pasi
3aMiHM CYMyTHiX Npenapartis, AKi MOTEHUINHO MOXYTb
NigBUWNTY piBEHb METafoHY. 30KpeMa, nonimopdiamm
CYP2B6 MOXyTb BNAMBATU Ha KOHLUEHTpPaLil0 MeTafoHYy
B nnasmi [21].

[lo npenaparis, Lo MOXYyTb NoCcUIoBaTh epekTn me-
TafloHy, CNif BigHeCTN umunpodnokcaLluH, 6eHsogiaseni-
HW, ankorosb, GNYKOHA30/, ULUMETUAUH, GNYOKCETNH,
a Takox J13, wo nignyyoTb cevy [22; 23].

Mpenapaty, WO MOXYTb 3MeHLLYBaTN edeKTn MeTa-
[OHY Ta CNPOBOKYBaT! CUMMNTOMU BigMiHU, Le: edpaBi-
peHu, deHobap6iTan, deHiToiH, kKapbamaszeniH, 3acobw,
Lo NigKMCAIOITL cevy, Ta pudamniunH [24; 25].

3 ornAgy Ha Te, WO MOLWMWPEHICTb BipyCHMX rena-
TUTIB cepep OnioigHMX HapKO3aneXHUX MayieHTiB
nepesuwye 80 %, Ta HaranbHy NOTPeOY NpU3HAYEHHA
im MNJ3, BaXnneBrm € aHani3a CymiCHOCTI UuX npe-
napariB i3 MeTagoOHOM Nif Yac NpoBefeHHA 3aMiCHOT
Tepanil.

B poboTti 6ynu BukopuctaHi 6i6niocemaHTUUYHWIA,
AHaNITUYHUIA, rpadiYHUIA, CTaTUCTUYHUIA METOAW, TEXHO-

www.hepatology-druginteractions.org

norii wryyHoro iHTenekTy (GPT-5) ana aHanisy npotoko-
nis B3aemogii MMNN3 ceptudikoBaHux 6a3 gaHmx «Drug
Bank» i «<Hep Drug Interactions».

MeTa gocnig»keHHA: BU3HaUMTU KniHiko-dapmakono-
riyHy cymicHictb MIMJ/13 i3 meTagoHOM y NiKyBaHHI Bipyc-
Hux renaTuTiB B i C Ha PpoHi 3amicHoi Tepanii.

3aBAaHHA OOCNIAXKEHHA.

1. MNpoaHanisyBaTu NOTEHLiNHO Hebe3neyHi KOMOi-
Hauii codocbysipy (COD), Bennatacsipy (BIN), rnekanpe-
Bipy (M), nibpeHTacsipy (MNb) i3 meTagoHOM y HapKo3a-
NEXHUX XBOPUX i3 XpOHiuyHUM renatutom C (XIC).

2. BM3HaunTy KniHiko-¢$papmaKkonoriyHy cymicHicTb
eHTekaBipy (EHT), TeHodoBipy amsonpokcuny pymapa-
Ty (TAD), TeHodoBipy anapeHamigy (TAD) i3 meTagoHOM
y NiKyBaHHi XpoHiuHoro renatuty C.

3. [poaHanizyBaTi MOXJ/MBICTb NPU3HAYEHHA iHTep-
bepoHiB y XBOPMX Ha XPOHiIUHWUI renaTtuT D nig yac npo-
Be[EeHHs 3aMiCHOI MeTafJOHOBOI Tepani.

B pesynbrati aHanisy gaToBaHUX NPOTOKONIB cep-
TndikosaHux 6a3 gaHux «Drug Bank» i «<Hep Drug
Interactions» My BCTaHOBWAN, WO MNif Yac NpoBeAeHHA
MeTaf,OHOBOI 3aMiCHOI Tepanii HapKO3aneXHNX XBOPUX
i3 XpOHiYHUM renatutom B (XI'B) npu3sHayeHHs eHTeKa-
Bipy pa3oMm i3 meTafoHOM gonycTumo. Lien nikapcbkum
3acib He BnMBaE Ha GpapmakoKiHeTUKY Ta dapmakoau-
Hamiky meTagoHy, ToMy Lo EHT He € aHi akTBaTOpOM,
aHi iHribiTopom aktTnBHoCTI i30pepmeHTiB CYP2D6,
CYP3A4 untoxpomokcmpasum P-450 (puc. 1).

Interaction Report

Report ID:

Date Produced: 11 September 2025

Hepatology Treatment

Entecavir

Co-medications

Methadone

This report lists the summaries of potential interactions (i.e. "red", "amber" and “yellow” classifications) for the drugs in the

table above.

Interactions with a "green" or "grey" classification (i.e. no clinically significant interaction or no clear data) have been checked
and are listed at the end of this report, but summaries are not shown. Please note that some co-medications with a green
classification may require dose adjustment due to hepatic impairment.

For full details of all interactions, see www.hepatology-druginteractions.org .

Description of the interactions

No clinically significant interaction expected (GREEN)

Entecavir + Methadone

Puc. 1. MMpoTokon B3aemofii eHTeKaBipy Ta MeTafoHy 3a pesynbTatamu npoTtokony JlisepnynbcbKoi 6a3u gaHux HEP Drug Interactions
(https://www.hep-druginteractions.org/checker)

TakoX ofHMM i3 CTaHAapPTIB NPAMOI MPOTUBIPYCHOI
Tepanii npu XI'B € npn3HauyeHHA TeHOdOBIpY AN30NPOK-
cuny dymaparty, akun edpekTuBHO enimiHye HBV-Bipyc,
B TOMY UMCIli y HapKo3anexHux nauieHTis. lig yac aHa-

ni3y paHux 6a3u HEP Drug Interactions BctaHOBnEHO,
o usA KombiHauia J13 6e3neyHa Ta moxke ByTU Kopuc-
Holo AnA nikyBaHHA XIB 3 ogHOYacHMM nNpoBedeHHAM
MeTafoOHOBOI Mporpamu (puc. 2).
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Interaction Report

Report ID:

Date Produced: 11 September 2025

Hepatology Treatment Co-medications
Tenofovir-DF (HBV) Methadone

This report lists the summaries of potential interactions (i.e. "red", "amber"” and “yellow” classifications) for the drugs in the
table above.

Interactions with a "green" or "grey" classification (i.e. no clinically significant interaction or no clear data) have been checked
and are listed at the end of this report, but summaries are not shown. Please note that some co-medications with a green
classification may require dose adjustment due to hepatic impairment.

For full details of all interactions, see www.hepatology-druginteractions.org .
Description of the interactions

Tenofovir-DF (HBV) + Methadone

Puc. 2. lpoTokon B3aemopii TeHodoBipy Ansonpokcuny dymapary Ta MeTafOHY 3a pe3ynbTaTamu NpoTokony JliBepnynbcbKoi 6a3u
AaHux HEP Drug Interactions

CyuyacHyM 3acobom nikyBaHHA TakoX € TeHOdOBIp  MOZil0 LbOro npenaparty i3 MeTagoHOM, M/ BCTaHOBUU,
anadeHamig, AKNN Ma€ foBeAeHUI KNiHiKo-nabopaTop- WO NPOTUMNOKa3aHb 4O BUKOPUCTAHHA i€l KOMOiHaLiT
HU edeKT 3rifHO 3 CyyaCcHNMK €BPONENCbKNMY rang- — Hemae. TAQ He cnpaBnseE BNMBY Ha KOHLEHTPaLilo MeTa-
navHamu wopo BipycenimiHauii HBV. OuiHtoloumn B3ae-  [OHY Ta iHWI GapMaKoKiHETUYHI MOKa3HMKK (puc. 3).

www.hepatology-druginteractions.arg

Interaction Report

Report ID:

Date Produced: 11 September 2025

Hepatology Treatment Co-medications
Tenofovir alafenamide Methadone

This report lists the summaries of potential interactions (i.e. "red", "amber" and “yellow” classifications) for the drugs in the
table above.

Interactions with a "green"” or "grey" classification (i.e. no clinically significant interaction or no clear data) have been checked
and are listed at the end of this report, but summaries are not shown. Please note that some co-medications with a green
classification may require dose adjustment due to hepatic impairment.

For full details of all interactions, see www.hepatology-druginteractions.org .

Description of the interactions

Tenofovir alafenamide + Methadone

Puc. 3. MpoTokon B3aemogii TeHodpoBipy anadeHamify Ta MeTaloHy 3a pesynbTaTtamu npotokony JlisepnynbcbKoi 6a3u gaHux HEP Drug
Interactions
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AHanisyoum MOXXIMBOCTI NPOBEAEHHA NPOTMBIPYC-
Hol Tepanii npu XIC Ha ¢oHi 3amicHOT Tepanii, M1 npo-
aHanizyBaNn NOTeHLUiNHO Hebe3neyHy B3aEMOAit0
codocbysipy/BennaTacBipy 3 meTagoHoM. ig yac aHa-
ni3y NpOTOKONY BM3HAYeHO, WO NpU3HaYeHHA Li€el
KombiHaLii 3 BUCOKO MOBIpHicTIO 6yae 6e3neyHum
y NOEQHAHHI i3 METalOHOM Ta MoXe 6yTV BUKOPUCTaHO
B KNiHIYHIN npakTnui (puc. 4).

www.hepatology-druginteractions.org

[Hwwnin BapiaHT nikyBaHHA XI'C BKNlouae rneka-
npesip Ta NibpeHTaCBip, NPY AKOMY AOMYCKAETLCA
NiKYyBaHHA MPOTAroM 8 TUXKHIB Y HaABHUX NaLi€HTIB.
AHanisyoum CyMmicHICTb L€l npoTuBipycHOI Tepanil
3 MeTafjOHOM, M1 BCTAHOBUJIN, WO HapPKO3aNneXHUM
XBOPUM, fiKi NepebyBaloTb Ha 3aMiCHin Tepanii, y pasi
BuABneHHA XI'C gonycTMMo Npu3sHayeHHA uiei Kombi-
Hauii (pnc. 5).

Interaction Report

Report ID:

Date Produced: 11 September 2025

Hepatology Treatment

Sofosbuvir/Velpatasvir

Co-medications

Methadone

This report lists the summaries of potential interactions (i.e. "red", "amber" and “yellow” classifications) for the drugs in the

table above.

Interactions with a "green" or "grey" classification (i.e. no clinically significant interaction or no clear data) have been checked
and are listed at the end of this report, but summaries are not shown. Please note that some co-medications with a green
classification may require dose adjustment due to hepatic impairment.

For full details of all interactions, see www.hepatology-druginteractions.org .

Description of the interactions

cted (GREEN)

Sofosbuvir/Velpatasvir + Methadone

Puc. 4. MpoTokon B3aemopii KombiHaLii copocbysipy/BennatacBipy Ta MeTafjoHy 3a pe3yibTaTamu npoTokosny JliBepnynbcbKoi 6a3n
AaHux HEP Drug Interactions

www.hepatology-druginteractions.org

Interaction Report

Report ID:

Date Produced: 11 September 2025

Hepatology Treatment

Glecaprevir/Pibrentasvir

Co-medications

Methadone

This report lists the summaries of potential interactions (i.e. "red”, "amber" and “yellow” classifications) for the drugs in the

table above.

Interactions with a "green" or "grey" classification (i.e. no clinically significant interaction or no clear data) have been checked
and are listed at the end of this report, but summaries are not shown. Please note that some co-medications with a green
classification may require dose adjustment due to hepatic impairment.

For full details of all interactions, see www.hepatology-druginteractions.org .

Description of the interactions

No clinically significant interaction expected (GREEN)

Glecaprevir/Pibrentasvir + Methadone

Puc. 5. ipoTokon B3aemopii Komb6iHaLii rnekanpesipy Ta niGpeHTacBipy 3 MeTaAoHOM 3a pe3ynibTatamu npoToKony JliBepnynbcbKoi 6a3u
faHux HEP Drug Interactions
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Micna BNnpoBafKeHHA NpAMUX NPOTUBIpYCcHUX J13
ponb iHTeppepoHiB Y NiKyBaHHI BipyCHUX renaTuTiB
B i C cyTTEBO 3MeHWMIack, 36epiratoum CBOK 3Hauy-
Wwictb Npu BipycenimiHauii renatuty D. AHanisywouu
CYMIiCHICTb MeTafloHy i3 neriHTepdpepoHom anbda-2a
MU BUSIBMIN, LLO NPU3HAYEHHA i€l KoMmOiHaLii moxe
CNPOBOKYBaTM 36iNbLUEHHA CMPOBATKOBOI KOHLLeHTpaLil
MeTaZIoHY i3 NOABOIO NOBGIUHNX peaKLiil. 3o0Kpema, y pasi
CYNyTHbOrO 3aCTOCyBaHHA neriHTepdepoHy anbda-2a

www.hepatology-druginteractions.org

(180 MKr oguH pa3 Ha TUXKAEHb NPOTATOM YOTMPbOX
TUXKHIB) Ta MeTafoHy Y f03i 30—150 Mr y 24 nauieHTiB
3 XI'C BUABNEHO 36inblIeHHA KOHLEHTpaLii MeTagoHy
B CMpoBaTLi KpoBi XxBopux Ha 10—15 %. OTxe, XBOpUX
i3 XI'C, siki nepebyBaloTb Ha 3aMicHil Tepanii, cnig KOHT-
pOnoBaTK WOAO O3HAK Ta CUMATOMIB TOKCMYHOCTI MeTa-
ZOHY. Y MauieHTIB, AKi NpUIMaoTb BUCOKI 4031 MeTafo-
Hy, CNiJ BpaxoByBaTV PU3MK NOAOBXeHHSA iHTepsany QT
i3 KapgionoriyHMMm ycknagHeHHamu [26] (puc. 6).

[ww UNIVERSITY

2 LIVERPOOL

Interaction Report

Report ID:

Date Produced: 11 September 2025

Hepatology Treatment Co-medications

Peginterferon alfa-2a Methadone

This report lists the summaries of potential interactions (i.e. "red", "amber" and “yellow” classifications) for the drugs in the

table above.

Interactions with a "green" or "grey" classification (i.e. no clinically significant interaction or no clear data) have been checked
and are listed at the end of this report, but summaries are not shown. Please note that some co-medications with a green
classification may require dose adjustment due to hepatic impairment.

For full details of all interactions, see www.hepatology-druginteractions.org .

Description of the interactions

Potential clinically significant interaction - likely to require additional monitoring, alteration of drug dosage

or timing of administration (AMBER)

Peginterferon alfa-2a + Methadone

Puc. 6. lpoTokon B3aemopii KoMmbiHaLil neriHTepdpepoHy anbda-2a 3 MeTafoHOM 3a pe3ynbTaTamu npoTokony JlisepnynbcbKoi 6a3u
AaHux HEP Drug Interactions

Taka » cuTyauifa € y pasi o4HOYaCHOro nNpu3HaveH-
HA neriHTepdepoHy anbda-2b (1,5 MKr/Kr oguH pas
Ha TVPKOEeHb MPOTAroM YOTUPbOX TUXKHIB) y 18 nauieH-
TiB 3 XI'C Ta cTtabinbHOW0 NiATPYMYBanbHOK Tepanieto
MeTafoHOM. Tpeba Big3HaunTK, WO cepenHA nyoua
nig kpusot (AUC) meTagoOHY NPOTArOM JliKyBaHHA
36inbwmnaca Ha 16 %, ane y ABOX naui€HTiB 36inbwn-
naca Ha 100 %. MNpakTuyHOO pekoMeHAaui€w y pasi
npu3HayeHHA neriHTepdepoHy anbda-2b Ta mera-
[OHY € peTeNibHUI MOHITOPWHI XBOPUX Ha HaABHICTb
03HaK Ta CMMNTOMiB TOKCUYHOCTi MeTafoHy. PeanbHoto
MOXe 6yTu noTpeba 3HMXKEHHA JOO6OBOT 03K MeTa-
ZLOHY Ha GOHi NpoTuBipycHoro nikyBaHHsA. Ana na-
Li€HTIB, AKI NPUNMalOTb BMCOKY A03Y MeTafloHy, cnif
BPaxoBYBaTW BUCOKUN PU3MK NOJOBXKEHHA iHTep-
Bany QT [27] (pwuc. 7).

BaxxnuBum pakTopom, AKNIA BNANBAE Ha papMaKko-
KiHeTUKy MeTafloHy, € Te, WO BiH meTabonizyetbca
B NeuyiHUi nepeBa)kHO yepes i3odepMeHTN LUTOXPOMY
P450 CYP3A4, CYP2B6, CYP2D6, CYP2C9, CYP2C19
Ta CYP1A2. Ypcone3oKcmxoneBa KMCNOTa KOH'IOryeTbcA
3 riuMHOM abo TayprHOM Y MediHLi Ta CeKpeTyeTbCsA

B »0BY. [locnig»eHHaA in vitro NnoKasyoTb, WO ypCo-
Ze3oKkcmxoneBa Kucnorta € iHgyktopom CYP3A4 i Teope-
TUYHO Liel renaTonpoTeKTOP MO>Ke BMAMBATN HAa BCMOK-
TYBaHHA Nino¢inbHMX NpenapariB, AKUM € MeTaZlOH,
y pasi nepopanbHOro 3aCTOCYBaHHA, Yepes CBill BN/IMB
Ha ceKpeLilo XOBYHUX KUCIOT. Lle Moxke maTn KniHiuHe
3HaYeHHA y pa3i 3aCTOCYyBaHHA BYy3bKOTepaneBTUYHMX
npenaparTis, AK-0T MeTagoH [28] (puc. 8).

Pe3ynbTaTi NpoBeAeHOro aHanisy cBigyaTb, Wo 6iNb-
WicTb NPsSMUX NPOTUBIPYCHUX 3acobiB (codpocbyBip/
BennaTacBip, rnekanpesip/nibpeHTacBip) Ta HyKneo-
3nAHI/HyKneoTuHi aHanorun (eHtekasip, TAO, TAD)
€ KNiHIYHO CyMicHMMN 3 MeTagoHOM. BOHW He Bnnu-
BalOTb CYTTEBO Ha MeTaboniam um dapmMakoguHaMmiky
MeTaflOHY, OCKIiNIbKM He € 3HauyWwumu iHribiTopamm
abo iHgyktopamn CYP-izodpepmeHTiB. Lle nae 3mory
NPOBOAUTM 3aMiCHY Tepanito OAHOYACHO 3 efliMiHaLi€lo
BipyCcHMX renaTtuTiB. HanbinbLwi 3acTepexeHHA BUHUKa-
l0Tb y pa3i BUKopucTaHHA iHTepdepoHis (a-2a, a-2b),
AKI MOXYTb MiABMLYBAaTU KOHUEHTPAaLilo MeTagoHy
(g0 10—15 %, iHogi — #o 100 %), Wwo NigBULLYE PU3NK
KapAiOTOKCUYHOCTI Ta MPUrHiYeHHA ONXaHHA.
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Interaction Report

Report ID:
Date Produced: 11 September 2025

Hepatology Treatment Co-medications
Peginterferon alfa-2b Methadone

This report lists the summaries of potential interactions (i.e. "red", "amber" and “yellow” classifications) for the drugs in the
table above.

Interactions with a “green” or "grey" classification (i.e. no clinically significant interaction or no clear data) have been checked
and are listed at the end of this report, but summaries are not shown. Please note that some co-medications with a green
classification may require dose adjustment due to hepatic impairment.

For full details of all interactions, see www.hepatology-druginteractions.org .
Description of the interactions

Potential clinically significant interaction - likely to require additional monitoring, alteration of drug dosage
or timing of administration (AMBER)

Peainterferon alfa-2b + Methadone

Puc. 7. lpoTokon B3aemopii KombiHaLlii neriHTepdpepoHy anbda-2b i3 meTafoHOM 3a pesynbraTamu npotokony JliBepnynbcbKoi 6asmn
AaHunx HEP Drug Interactions

www.hepatology-druginteractions.org

Interaction Report

Report ID:

Date Produced: 11 September 2025

Hepatology Treatment Co-medications
Ursodeoxycholic acid Methadone

This report lists the summaries of potential interactions (i.e. "red"”, "amber” and “yellow” classifications) for the drugs in the
table above.

Interactions with a "green" or "grey" classification (i.e. no clinically significant interaction or no clear data) have been checked
and are listed at the end of this report, but summaries are not shown. Please note that some co-medications with a green
classification may require dose adjustment due to hepatic impairment.

For full details of all interactions, see www.hepatology-druginteractions.org .

Description of the interactions

Potential weak interaction - additional action/monitoring or dosage adjustment is unlikely to be required
(YELLOW)
Ursodeoxycholic acid + Methadone

Puc. 8. lpoTokon B3aemopii KOMb6iHaLlii ypcoae30KcnxoneBoi KUCI0TM 3 MeTafloHOM 3a pe3ysibTaTaMmu npotokony JliBepnynbcbKoi 6a3u
nAaHunx HEP Drug Interactions
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BaXnunBmm € TaKOX BMAUB yPCOAE30KCMXONEBOI KNC-
NOoTU AK NoTeHuinHoro iHaykTopa CYP3A4, xoua KniHiu-
Ha 3HauyLWiCTb LbOro 3aNMLWAETbCA AUCKYTabeNbHO0.
3 ornAgy Ha BY3bKUI TepaneBTUYHNUN iHAEKC MeTaJoHY,
noTpibeH MoHiTOpuHr EKIN Ta KNiHIYHUX 03HaK TOKCMY-
HOCTi Npy KOMGIHOBaHiIl Tepanii.

OTpumaHi gaHi nigTBepAXyoTb 6e3neyYHicTb no-
€AHaHHA cyyacHux [MMJ13 i meTagoHy, WO BigKpMBaE
nepcrneKkTMBM iIHTErPOBAHOrO NiKyBaHHA HapKO3anex-
Hux xBopwux i3 HBV/HCV. Lle Hag3BMYarnHoO Bax<nneo
ONA NiABULWEHHA NPUXUABbHOCTI Ta 3HUPKEHHA PU3NKY
NOBTOPHUX iHbEKUin y Bpa3nueux rpynax. IHTepde-
poHOBa Tepanin, Aaka 36epirae 3HaueHHs npu HDV,
noTpebye peTenbHOro Harnsagy yepes NigBuLEHHA
piBHiB MeTafjoHY, 0COBAMBO Y MALiEHTIB i3 BUCOKMMU
[03amMu Ta CynyTHbOIO KapgionaTtonorieto. MNpakTnyHi
pekoMeHAaLiT BKNIOYaoTb iHAMBIAYyanbHY KOpeKLito f0-
3yBaHHA, perynapHui KoHTponb EKI, 3anyyeHHA mynb-
TUANCUMNAIHAPHOT KOMaHAM Ta BUKOPUCTAHHA creLia-
ni3oBaHux 6a3 gaHux B3aemogin (Hep Drug Interactions,
DrugBank). Tpe6a BpaxoByBaTu JOAATKOBI pU3nNKu
Nno€aHaHHA 3 ankoronem, 6eH3ogiaseniHamu, iHrioi-
Topamn CYP3A4, wo moxe nigcnnoBaTi TOKCUYHICTb.
IHTerpauia ¢apmakonoriyHoro cynposogy i3 couianb-
HMMW NporpaMmaMm 3HUXKYE NMMOBIPHICTb peiHdekLii
Ta NOKpPaLLYy€e NPOrHO3 NiKyBaHHA.

MpoBefeHe gocnigXXeHHA Aano 3mory AinTn Taknx
BUCHOBKIB.

1. EHTekasip, TA®, TAD, a Takox KoMbiHaLii codocby-
Bip/BennaTacBip i rnekanpesip/nibpeHTacBip € KNiHiu-
Ho 6e3neYHUMN ANA 3aCTOCYBaHHA 3 METaJOHOM.

2. IHTepdbepoHm (a-2a, a-2b) niaBULLYIOTb PU3NK TOK-
CUYHOCTI MeTaZIoHY, WO NOTpebye MOHITOPUHIY Ta MOX-
NBOI KOpeKLUii 1o3K.

3. YpcogesokcmxoneBa KMCNOTa TEOPETUUYHO MOXe
3MiHIOBaTV dapMaKOKiHETUKY MeTafoHY, NpoTe Kii-
HiYHa 3HauyLWicTb LUbOro NOTPebye nopanblUMX [OCHi-
OXKeHb.

4. lHTerpoBaHe BuUKopucTaHHA MIMJ13 Ta 3amicHOI
Tepanil MeTafoHOM € KflloyeM A0 YCNilWHOT eniMiHaLii
HCV/HBV y HapKo3aneXxHux rpymnax.
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