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Practical use of NOAC in neurology practice

Jay Chol Choi, MD, PhD

Professor of Neurology, Jeju National University

* Problems with oral VKA

= NOAC vs. warfarin, NOAC vs.
NOAC

* Indication for use
+ Start-up & Follow-up
« Renal impairment

Drug interaction
Periprocedural management
Risk of G| bleeding

Optimal NOAC for my patient

Table of Contents

* Narrow therapeutic range
* Meeds regular blood tests for monitoring
* Various drug and food interactions
= Significant risk of bleeding

Problems with oral VKA

|APTT
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Contact activation
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Prothrombin
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Vascular injury-rauma
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MNew Oral Anticoagulants
Novel Oral Anticoagulants

Non-Vitamin K-Dep
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e e e
ko Direct Activated factor  Activated factor  Activated factor
Inhibitor Xa (FXa) Inhibitor  Xa {FXa) Inhibitor  Xa (FXa) innibitor
150 mg BID 5mg BID g :: 22 20mg QD
1 il : Il 1
OmgBID  25mgBID o 5mg QD
= ARISTOTLE?
Fosellicineal  ge 1y ENGAGE-AFY  ROCKET-AF*
AVERROES ?

fodge)  Gh3le  menm
Wi bid bid ao
tablet capsule tablet tablet
extensive None extensive <4%
35% BO% 25% 50%
92-95% 35% % 40~59%
9-13 hrs 1417 hrs B-15 hrs 9-10 hrs.
25-4 hrs 2~3 hrs 3-4 hrg 1-2 hrs
60-100 % 6-7% 50-60 % 62%
P-op/BCRP P-op P-gp/BCRP P-gp
Mo problem Dg!_r.‘:l?;u Mo problem Ne problem

Stroke or systemic embolism

HOAC (events] Wartarin fevests) ot T

[ p———

i lverwing indicatedd. Fanerogeneity. Fadls: p=013. NOAC=new aral aeticnaguiies. RRerik ko, Tabigatiun 150 s vwice dly {Ranban
afty. | Apinabsan § g i dady, SEckrnahian 60 g o dady,

Meta-analyss of randomised triaks Lancet 2004; 383 955-62

Secondary efficacy and safety outcomes

Punstee OAL  Pached mafurin

" [pEn) "
e ]

oo mattalty
salety
| emmmcranis huemarhage

Eamtruasirntrul Shasig

Meta-snatysis of randornsed trials Lances 2014; 383; 055-62

Major bleeding

v
HELY B3
OO AFt w7
ARSTOTLES a0t
oo
006

NOAC Fastum wirtitis

Figue 3: Major blesding
Drata aee N, unbess ciherwise indicatod. Heterogeneity: =835 pall 001 NUWEanew ol anticoaguiant. Bternk rabio. *Dabigatran 150 my twhce dady.
“Mhvaratian 20 mg oo aly §Apbabas § mg twice dafy. SEdoeaban 60 mgence da.

Meta-analysis of mndomised trialsLancet 014 383; 935-62

NOAC vs. Warfarin

Apixaban Dabigatran

Rivaroxaban

Observational Pooled Analysss with 434, 046 patients.
Stroke 2118492933
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NOAC vs. Warfarin

Major Bleeding

NOAC vs. NOAC

stemic embolism

By
B
£

Rivaroxaban

Apixaban Dabigatran

Observational Pooled Analysss with 434, 046 patients.
Strode 2118492933

vs. Rivaroxaban

Observational Pooled Analysss with 434, 046 patients.
Strode 2118492933

NOAC vs. NOAC

Indication for use

Stroke/Systemic embolism

vs. Rivaroxaban

Observational Pooled Analysss with 434, 046 patients.
Strode 2118492933

Stroke prevention in non-valvular atrial fibrillation
Treatment of DVT and PE

Prevention of recurrent DVT and PE

Prevention of thromboembolism after total hip replacement

e 10,409

ESC GUIDELINES

2016 ESC Guidelines for the management of atrial
fibrillation developed in collaboration with EACTS |

The Task Force for the management of atrial fibrillation of the
European Society of Cardiology (ESC)

Developed with the special contribution of the European Heart
Rhythm Association (EHRA) of the ESC

Endorsed by the European Stroke Organisation (ESO)

Kirchhaf P, et al. 2016 ESC Guidelines for the managemert of AF. EHJ
doi: 10,1093 eurheartilehw210

NOACs — The New Standard of Care

Recommendations Class* | Level®

When oral anticoagulation is initiated in a p
atient with AF who is eligible for a NOAC (a
pixaban, dabl AR Ao v
an), a NOAC is recommended in preference
to a Vitamin K i

py is not
ded for stroke prevention in AF patients, re
|gardless of stroke risk.

Kirchhof B, et al. 2016 ESC Guidelines for the management of AF. EHJ
doi-10. 1083 eurheartiiehw210
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Current US guidelines

* For patients with AF and an elevated CHA2 DS2 -VASc score of
2 or greater in men or 3 or greater in women, oral
anticoagulants are recommended. (Class |, LOE A)

* NOACs (dabigatran, rivaroxaban, apixaban, and edoxaban)
are recommended over warfarin in NOAC-eligible patients

Also a new standard of care in Korea

20mM3

014

- Provoked: Upto & months
— Idiopathic: indefinite (2019.2)
* Hip or Knee replacement

o8
with AF (except with moderate-to-severe mitral stenosis or a
mechanical heart valve) (Class |, LOE A) oo
o 20 40 -1 a0 100
parcant
Circulation. 2019;140:2125-2151 e Ye—
B Fivarossbsn BN Apaben | Choo—K. Umpublished data
Alme 4 > Table | Valvular indications and far NOAC therapy in AF patients
HE8E 29 7|&E
Eugible Comraindcaed
o
* NVAF v
~ TIA, ischemic stroke, or thromboembolism v
— »=75 years g e S
Mot will indarga imtereamen
— 2 out of 6 risk factors (CHF, HTN, DM, Vascular disease, 65-74, Bopmethits st . ‘
Waman} ——— :..mr.:r the Fieet 3 mathe ot cperatrasty)
« Prevention Of DVT or PE S -;-.-u for the st 34 montin poss-operatissly)

o o prospeective dn; may reqre comision
with singhe o Souble Svaptslers cormidar bissding 1sk}

Hypertrephic cardonmyopay s

[l o prensciive dau)

FTAY, pertutaneoun tranduuina atete vindopinty, TAW tomsshess st e irpiinissin

“hemaric i patorss wit

o b vy rror”

Initiation of anticoagulation

= Establish indication for anticoagulation
* Baseline blood works
— Hemoglobin, renal and liver function, coagulation panel
= Choose anticoagulant and correct dose
* Decide on need for proton pump inhibitor

Checklist during follow-up

Adherence
Thromboembuolism
Bleeding
Co-medications
Blood sampling
— Yearly: patients other than below
— &-monthly »= 75 years
— ¥-monthly. If renal function CrCl <_60 mL/min: recheck interval = CrCl/10
Assess for optimal NOAC and correct dosing
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Renal Excretion Rates of NOACs

Dabigatrant

€% &% &%

T -

33% 274 50 85%

== Tabigatran Rvamouaban  Edanaban  Apixsban
&
| e
85 mimin —] 4
15y T
g
sasmp
g
50 mimn e

213 mg ar

40l —] Homg” g Wy

30 mimin —-———-

15 ik —]

Diysis —y

Figuro 4 Liss of nonaitienn K stagenii e antis na‘u.um accardng ta ranal function. *3 % 110wy In pasoms #t high rek of bleasing {pr

SmPe). "ok g BN potent Mp..hhcr»..—.m'?ﬂswm,ml-m ot of
three: flflec oge =60 year. body weight <00, sreteine >1 5 mgldL (133 pmoliL)
| insuffciency, Fa nhisioes d insuficiency. edoiaban in siigrancmnal’ rera functian); mw.-b:mm.

Creatinine Clearance calculation

* The Cockcroft-Gault method hosiialisgoboskion
* CrCl = (140 - age) x weight Bl s
(in kg) = [0.85 if female]/72 x —
serum creatinine (in mg/dL) -
(L

NOAC Dosing Guide

Rivaroxaban'

R T atam b sk indar b ne Apixaban’
et o rah ko 1 e
]

e (L S |

Oebay I . varar.

Possible drug-drug interactions —
Effect on NOAC plasma levels part 1

I — T T

Ketoconazoie; :
[rmm— Pogp ancl SCRP| L
vorkenuzoe; [ i
‘pesaconanol; :

e - rEuCE Gose, ¥ i 3 yehow factor peesens;
ing vallabia; it mage fom

Possible drug-drug interactions —
Effect on NOAC plasma levels part 2

I T e I N
Fhaconarcle CHPIAg I
Cyclaspanin:
tacrolimus
HIV protusse
Inhibitors

Rifamgicin;
5t doho's wort:
carbamemping:

angtrer yetew factor sresent:
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From VA 1o NOAC
Switching between anticoagulant regimens iy e £
’ ia e -
Wk WBAL T 20 e
R -5 aeredale of naet ey
| Pt o e 1y RO
W ) epakment
FEEES Q;""'...:m,..‘..m:::.'mm o of From NOAC ta VKA s 3 s R
b 36 e e o KA it WA e
KDAL w0 WDAL
............... ¥ il bt seboms 105

Figure 1 K

Periprocedural management

Bleeding Risk Classification

e | P * Minor * Low
— Dental — Endoscopy w
] Dental End
« Implant positioning biopsy
l - Cataract or — Prostate or
[ [
- e / glaucoma bladder biopsy

yprrer ,,._.,..,,,‘. — Endoscopy wo — Cardiac
T | biopsy catheterization

PROCEDURE I
e v
[y petnopul v AHA . Gl I

— Superficial surgery

2017135 AHA statement, Circulation. 2017135

Table 11 Timing of vitamin K an
Peri-procedural Thromboembolic Risk T i wakeieim
| SR A aat i
{12 har T4h after Lot incakis)
[ * Low Low pisk High risk Low sk |rleuu|:k
e
— CHA,DS,VASC <=1
— No Stroke/TIA, VTE within
3 months [
~ Heterozygous Factor V [ [ —
Leiden N Ledying with LIWHIUFH
— Hete ous PT gene Faworrme sl e 0l WNDVAL: 324 h post- ki libasaing rrik rsluvassticors v 48 (72} h peat-hogh-blissfing rivk uiromtiom (i ol Fre 2
3 Patiens iedergoing & pansed ion ookl receve 3 witlen none inSicating B anlicpated dane and tme of ther imorvention.
mutation and the date and e f e Lai s e NG {and dry atler midcatian)
[ pact oy San s T 12
bk i be i rae n sinsuiey
AHA statement, Clreulation. 2017:135
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: NOAC and GI Bleeding

* Risk factors
— Dabigatran, rivaroxaban
~ Concomitant ulcerogenic drugs
= ASA, NSAID, stercid
— Dlder age
- Renal impairment
~ H.pyroli infection

=
i

‘World 1 Gastroenterol 2017 March 21

Figure 1. Adjusted incider iallzation for Uppes (Gl Tract Bleecing Clinical Challenges

by Individual Oral Anticoagulants®

" * Patients with atrial fibrillation
& — Acute stroke setting
é i b B ' - Concomitant atherosclerotic cardiovascular disease
E 2 t . N — Carotid or intracranial stenting
- - — Following Intracerebral hemorrhage
§ g I? 3 X — Frail patients (CKD, hepatic dysfunction, low body weight..)
ilw ¢ . —— — Cost
5 & Ko PP cotheraiy
’ ® Pty | * Cancer-associated thromboembolism
Apixatan Dabigatran [ Wartarin *« Antiphospholipid syndrome

O3 Anticoagulants

JAMA, 2018;32021:2221-2230

FatisntpmkigiconLhssmonties,

Connidar Factan tavaring withhoiding ()
V.o stating oval anticoagslation

Severe inrcanial oed

¢ Whultipie corebval microblaeds fe.g. >10}
Mo reversisle/reatable cause of Bleeding
e age

«  Eesding dnng intemeptioe of anscoagulation

#  Sieed on sdeguanely of underdomed ROWE

#  Uncontrolied hypertenaion

i akeohal shiuse
cwray alter P
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Ny 37 fot %
o T et oo 1y . .y e . .
" ; Atrial fibrillation and Malignancy
= Choose anticoagulant * Protect the patient
— Current standard of care: — Gastric protection (PPI/H2 blockers)
VEA/(LMWH). ~ Beware of drug-drug interactions
— NOACs: A.vailable data scarce, but — Dose reduction/treatment
encouraging interruption {if platelets <50k, renal
— Consider patient preference (VKA dysfunction, bleeding, . . .)
ws, NOAC)
surectatie| high besding risk
rearrtatc s oy NUACH i SENEAR o o, GARCE 04311423
Fiestgeseration DES
High i [acness 34 abowe gl the . promimal AT,
evoTert M e -
[T — P
To prevent thrombosis in patients with antiphospholipid syndrome, is rivaraxsban R S—
non-nferior to vitamin K antagonists (VIKA1?
3 Years
- - L : — A |
S IO | i RS (e
Bieeting M\E&m | wme | o e
anrn RS mmm e
sy b . : ol ey [
iaNemrage
Ed .
: o S F R
KiEEE me | , , SEESANS L L |
mlw — | ] [ LER
Amis e T o i o R WS e
..... — TH - e AP Tk VA - wEaTEn K it

* NOAC became a new standard care in preventing stroke in
patients with AF.

* Type and dose of NOAC can be selected according to patient’s
characteristics and renal function.

* Risk of both thromboembolism and bleeding should be
assessed in patients undergoing surgical procedures.

* Risk of GIB is increased with use of certain NOACs, and it might
be ameliorated with concomitant administration of H2B or PPI.
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