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R, MREFHEG T AV ORDYEREREMBRIRAATRN, NDBSFRENERRE
T8, XRRABYEE—ENE T BEERAND MBETRFIAR T,

MESEREHE-—ESFERR. STIRSRE THSFMFRELT PE /K ETERNZE
&, MEMIRSRE THESFMERELT AT /K FHEIARETBERSEE[22,26-28),

BRMBHEFKFAES PENIEARRNANER, BRE—LEROIP, TMNELKFHRFEEFab
REMESETNRERE. (B0 T XA (Fab) A ERfESIETT)

SRMSERENEZLZ NI TNERSFE, EXLRBEAISEME 0T RERXX RN, F
e, BZ—MsaO0FPEERE(GIWNSIEY PR 0E HE)PRYFMIGHES FREBRAIESR
. BHTRXRNAARTE, EXEFR T HESFREFSNEILILFERE, MUSENPS
BEZBEAHTMAXE, FLt, EXMERL TGS FERERTITEFabRERBESIETRIFIE,

HFthEEMBERBRNEEZ2RAMNEEE S5 KESNAY), MATFFabREEZXRARTE., &
A EMEFIIKFEEFabFEBRAAGERETE, (BFabABREESSENSHNIESERERS
[29,30], EItt, 7ELAFFabs B2 BRI SMEEKTE, SSEHBTFIRRKR, MESHE S 3
RETETRAEEZMN A ERTIAREERMSE, BREEETRORTEETSEE NI it
& ¥FHIKE,

EERZE. e/l BRIREAESE . BKMERTELINEESE. FREEULBINERIEEER,
MREBNEERI T WREH S EFMHRE RIS FKFAS[31]. RRESFERNIERE
MEANEZE,

DEEE — FERFASIRE-—RIOERE, AETEFILTRELRRNNE, Ft, FFHERT
EATREOERNMARFRRINOEE+SER, NEBEMSNMTOBRENE, HEZRENIG
RIEREEASER O RPN LR P EEEMUEENENEENE.

ERHRRGE S ERS5 I RNEE N TEZRIG. EMNEZISREONTE. BIEREEC
FRBEHEZEESMEE. BHETBKE. KFEOR. FERENEESESEM. EH0OEIEMN
ROESR, RENAEREOMNTRAFSERSOFFIERITERR, RIZMOEKER
BRIERFEL, MtSFENBAZEMASEIMOERENINRIENEMRZ—( K1),

ERE, EHROVEREEERNTIEERSEEULENEOMRARAEBE26], FihEFIFOEREIFR
Ht @, (BN MhSEHS £ =)

FEOBELE, FrB FEMN ATRZ(RTRAE). QTR S, MESEK ESTREWF
STERIERMUA R UIRIRIBIENIMIRL . XN E N T REBERMSEE, BSPENIRARRITEYIE
RME( B 2)[11],

8
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5, NIBFHESEREFASAEILILEEBRE, EAFRKNTESRSHNERERN. ERMEIELZ
[, BEARSHEHNNTER, MERIESMIERTAE, SFEORF(OEREXE). BFE(XR
B, Tl KR MEZAR(RIREM . THMER)NRI, FERSHORRN T EE
JVFHAREREROERE, BT REESHEEMERE. SOHESEFENEZRENTF1E
tn, BEFESREERNZEH, XRRANERLKIFEEENRE, FEMSFERERTENERNA

—_
[—=]
M=o

SLRISHT

BERBRTEFAI. F5EE R HFI Mo NI (M ELRE ) PSRN AT S iFEREEM, Aoz
ZMEMEANREIHE, MBS REASUTEAFMESS, W, SREREIEFS—
fer=s|iEa Mg, PJREPESSE™EHHIHIFRF XS R S8 (central nervous system,
CNS), HHE5|EMEFLF MBS FETE,

RSB ERESEARB BRI AN S IFEPSEUNERTMME, SRFSEESEEE. |
g, FIRBRINEERIR . (OREZEA AR RS2 S FR IEE

L3
EXERMOERE — ST EPSN, NREDATERE:

o WS, IHRAEIAR; WERTINEELE

o I EMOEIBE NS

o FRT BB

o ift{T L RERE

o EESHIMTMBHRASTHE, TERMBNES RN EXHEFE)

Tt EPSSENEARIRAEXAOERE @, 5IRRMERNOMERE), BT AL
EERFENR(Fab) FER, BT RROLDAETMRER, AREBEFEENEFSEFALTRATS
ZEHIFRLD. (BT EMEFIR)

ANRABEMENSREXFabl ER, SUEENENIEN, PIERMITEIAT BRI EE ST R
KB (R ABEKERZH0.5mg; ) LEERKLA750.02mg/kg, &/INVTIE0.1mg), HiBidRRERRKLA FE5K
BINRETRIE, ITHEONRBRERENEE, FIEEFEEZRERRE, YT EREB
FHOERE, BRESROREDSIFHRETNET . (BH ‘HASROH )

fi(Fab) H EXREEIETT

BEMNIEHI—ReRiE — AOEFETERSNEREN, FUaMIIXEERINRAFhEHEH
MIEL FFabF Ex[13,32], FabRERBAMERE, BEXE 7ROEHENLIETAB2,33].
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Fab 5 EREVFIEREZENIRKIBEZMEBANGYNFE; HEFXMFRE), KRMIFMT
., MRFBEIUBANFEELZENT, WERMBTT AENGTFibEFEFabRER, BRATIER
10/, JLEFIZEN5/MRIB34]. 1/)\EFab /RIS £90.5mgithS ¥, 8T NENIER X, (ZR
: (Fab) A ERHILAZEATE)

LT RERABRETITRNREMEELLS LFabRER, N TFRETEFEPSNEE BN L
FFabRER, TABINFab R ERBTAE IR ARMANFHEFEERSE:

® EREMYMRNNEARENMERE@, EMOsE®E, O=E8is). MEELE. T2M
ODIHESIEE. KRERIELOESEHTERME OITEE)[35]

® =R [MiF (M ;54F>5-5.5mEq/L, BEN>5-5.5mmol/L)

O EI TN ESHAREBEINEEEFAIERE (W S hEER BB AIRSNE)

BAT—MRARERIE BT S EZREFIBANMS FERSL FFab R EGATT; AT 2RI LRIG
PRRIRIBERN, B—LEZ2EREEUTERPLE FFabRE: RERSTMESFREST
10ng/mL(13nmol/L)I2MIBAE; MEREST4ng/mL(5.1nmol/L)IKHEIEAE; 2EEAEK
F10mgBIR AS A TF4mgiy)LE.

HEFEMEMROE ZEFERX RN, AL, hEF5REREe BT e amEr=nniEsai
HhEEE[24,36,37], HTRABOENPSREES MFMSFREFTKEK, FabREBRAHHE
XEERBIRN R EH#T. (B0 A

N

KE’)

SR FIETR(Fab) R EREV(ERIA T 19765F[26,38], B/, FZMAAIRIIARFE LN T
Fabj ERB mAVIEHE[33,39], Ziafy Il ZAl, FETSMNGERANRME, BEESHERED
HILERKRE.

RERAOEEFRNEE — WTREROHESSNEE, TAYEREREEMOE, FLR
FIERFESNRITER, XEBRENEEEFETEIEENFHEFRSE, OEENARRAIERD
2, TMHEERMIESREEMOVERE, IRXEREVMFHIREAXT5-5.5meq/L(>5-
5.5mmollL), EHIGKERR™EG, R)SENER, BIZ A FiHEEERERERERS
7. (BRLEXIGKRE)

BE RS HE — AILA ¥ &% (activated charcoal, AC)yZE K IERE AT ¥t E P SN BHEES
P NEXFAEM A FE, MIEEERETTIEHE.

MNFRO2MEFEPSNESE, EEBANEI-2ZNNAZ22RMI2, WagEaSaTERa
7. ETIEN19/kg(BRAAES0g), NERKREEBEFABTIFRIFERER, BIEEATENE
REORTE . BAFREMNBATHTFERR, MYRTREHRENTEREERE, BEFiE
PEBREFTAHUERTTIEMNER.,

sBIOEFAERMEENBT B EN, JHREERRN, EIERESHEER(multi-dose AC,
MDAC)X & e RITHR R ET7 MG RBHEH A —20 —IRENIti & Mea Fid 1t Al R B ER
CX[40], MB—IARIGRNFAIFLL[41],
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SR SIREFabH ERIETT BARITHRER, EERMMDACESETHER, TN HRE.
BEBRITRPSHROGEIMETEMROFPSWHTEE)FEE. RERNE, FTROFFR
SRMNRAINAFabFER, #ANZRIFEERIMDACIENFab A ERINENIATT . FabkEIATY
IARZ FHEPBHLERTHEE. (B X (Fab) FEREEIRTT)

ZHIERE FTREFRRTRAAT RIS EIRE, ZRIEREATIAANFabq RIFATar REFthESS
HERIB[42,43]), EFEABNRIER, WEAEN49, OR, —H2X,

BERFE — AFrEPSEELSHNE, HrERtRRPSNEERIETHNNG, ESH
MAEASFHASEIET, MRAEHFAMMBESENETHE. RERIINNE 7 RINE)ar
A RBEERIETER[23],

—BfinthS SR ENA(Fab) R EGRTr, SHIMEMAIIRERRILIE, ENERVN-H-ATPE
RoBHBFROMEAN. B, #SET7ERABRASYIAAT IR SHEZNRMME,

AT RFMAERNEFhERE, SFERESERE IR MAER N T U+ MEETT[22], XTiEZ
FabRESRITHERE, HMINREANEE, ERFabar 2SHMBFHREH—TREMR. 1TZEH
MERESHBRERME, SBEMMR, (B0 AR DN RREIAET)

EATZANR, AR T FtEFERENSHME, WHEREEZRENZFIEHHZE1933
FRZRESGIEG, EXSBIEBIR, (XNBIFIBETHIELE S M EERSFENE LAIKEA[44-
46], BMREA, SMBIEBMEMAEL, E5M511RETRRNAS I EER[47,48],
EXLEARF, RESMHEEAMETSKFEE#BE20mg/dL(5mmol/L), EM&1SEHE &2 T BT
BEAEEMNMBERE, HRERSEEE49].

HOURGIIREMR, BERGAAT S FASSHMENZTERLENRRME0,51], tFh, —IK
BAEFIERORTIARAN T S FHENEE, KRIBHHRSIREARRERE2].

RENL, AFSHNEFTRHETSEERCNRE, H#APSEE0MEASET AT
B, SNTHESHIENRSHEENEE, ROTRERNETEA. TXHERT, AFS
BOFRORETAREFLEERREAAAR. (50 E3CH(Fab) S BEEAT)

EE

—RRETr — AFRFIN B BEERS I ENTENBASIEBIIERR, RFERS, FLTFE
HREED. (B0 BAS 13 : I2H")

Fab R ER4A%5 — B RIBEBEN A EFFRH MM (Fab) FERRIFIELHFFE, EitbEFHFabk

ERRYBIRAT(E)1Y B E AT K[53-55], BMRIRE 7 BEEETF72-00/\iWitS¥hEE KRG, 81
FHOMERE[29], ELL, NTEEER TFabR AT EBINEAERE, NEBYRIFTE
DINERT2/ NS,
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Pharmacokinetic properties of digoxin

Digoxin
Bioavailability (percent) 70
Plasma binding (percent) 25
VD (L/kg) 5.6 L/kg
Half life (hours)* 50
Desired therapeutic concentrations 0.5 to 0.8 ng/mL

* Assumes normal renal function.

Data from:

1. Lapostolle F, Baud FJ, Borron SW, Mégarbane B. Digitalis glycosides. In: Critical Care Toxicology: Diagnosis and
Management of the Critically Poisoned Patient, Brent J, Wallace KL, Burkhart K, et al (Eds), Elsevier Mosby, Philadelphia
2004. p.393.

2. Holford NHG. Pharmacokinetics and pharmacodynamics: Rational dosing and the time course of drug action. In: Basic
and Clinical Pharmacology, 8th ed, Katzung BG (Ed), McGraw Hill, New York 2001. p.35.
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Inhibitors and inducers of P-glycoprotein (P-gp) drug efflux pump (P-gp
multidrug resistance transporter)

Inhibitors of P-gp
Amiodarone

Azithromycin
(systemic)

Cannabidiol and
cannabidiol-
containing
coformulations

Capmatinib

Carvedilol

Clarithromycin

Cobicistat and
cobicistat-
containing
coformulations

Cyclosporine
(systemic)

Daclatasvir

Diosmin (a plant
flavonoid sold as
dietary supplement)

Dronedarone

Elagolix

Elagolix-estradiol-
norethindrone

Eliglustat

Elexacaftor-
tezacaftor-ivacaftor

Erythromycin
(systemic)

Flibanserin
Fostamatinib

Glecaprevir-

Lapatinib

Ledipasvir

Levoketoconazole

Neratinib

Ombitasvir-
paritaprevir-ritonavir
(Technivie)*

Osimertinib

Propafenone

Quinidine

Quinine

Ranolazine

Ritonavir and ritonavir-
containing
coformulations*

Rolapitant

Simeprevir

Tamoxifen"

Tepotinib

Tezacaftor-ivacaftor

Ticagrelor
Tucatinib

Velpatasvir

Inducers of P-gp
Apalutamide
Carbamazepine
Fosphenytoin
Lorlatinib
Phenytoin
Rifampin (rifampicin)

St. John's wort
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pibrentasvir

Itraconazole Vemurafenib
Ivacaftor Verapamil
Ketoconazole Voclosporin
(systemic)

= Inhibitors of the P-gp drug efflux pump (also known as P-gp multidrug resistance transporter)
listed above may increase serum concentrations of drugs that are substrates of P-gp, whereas
inducers of P-gp drug efflux may decrease serum concentrations of substrates of P-gp.

= Examples of drugs that are substrates of P-gp efflux pump include: Apixaban, colchicine,
cyclosporine, dabigatran, digoxin, edoxaban, rivaroxaban, and tacrolimus.

= The degree of effect on P-gp substrate serum concentration may be altered by dose and timing of
orally administered P-gp inhibitor or inducer.

» These classifications are based upon US FDA guidance.[1.2] Other sources may use a different
classification system resulting in some agents being classified differently.

= Specific drug interaction effects may be determined by using the drug interactions program
included with UpToDate. Refer to UpToDate clinical topics on specific agents and conditions for
further details.

P-gp: P-glycoprotein; US FDA: US Food and Drug Administration.

* The combination of ombitasvir-paritaprevir-ritonavir plus dasabuvir (Viekira Pak) is not a significant
inhibitor of P-gp efflux pump.[3]

9 Minor clinical effect or supportive data are limited to in-vitro effects (ie, clinical effect is unknown).

Data from: Lexicomp Online (Lexi-Interact). Copyright © 1978-2022 Lexicomp, Inc. All Rights Reserved.

References:

1. US Food and Drug Administration. Clinical drug interaction studies - Cytochrome P450 enzyme- and transporter-
mediated drug interactions guidance for industry, January 2020. Available at: http://www.fda.gov/regulatory-
information/search-fda-guidance-documents/clinical-drug-interaction-studies-cytochrome-p450-enzyme-and-
transporter-mediated-drug-interactions (Accessed on June 5, 2020).

2. US Food & Drug Administration. Drug Development and Drug Interactions: Table of Substrates, Inhibitors and Inducers.
Available at: FDA.gov website.

3. Menon RM, Badri PS, Wang T, et al. Drug-drug interaction profile of the all-oral anti-hepatitis C virus regimen of
paritaprevir/ritonavir, ombitasvir, and dasabuvir. | Hepatol 2015, 63:20.
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Single-lead electrocardiogram (ECG) showing
bidirectional ventricular tachycardia (VT)
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Rhythm strip showing bidirectional ventricular tachycardia (VT) which
may be a manifestation of digoxin toxicity. This rare, life-threatening
tachyarrhythmia is characterized by beat-to-beat changes in the
polarity of consecutive premature ventricular complexes.

Courtesy of Ary Goldberger, MD.

Graphic 71796 Version 3.0

Normal rhythm strip

Normal rhythm strip in lead II. The PR interval is 0.15 sec and the
QRS duration is 0.08 sec. Both the P and T waves are upright.

Courtesy of Morton F Arnsdorf, MD.
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Digitalis effect
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The ST segment is depressed and concave upward.

Graphic 56737 Version 4.0
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