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Review Article

Non-vitamin K antagonist oral anticoagulants (NOAC)

Manish M Jungja'

ABSTRACT

Optionsfor anticoagulation have been expanding steadily over the past few decades, providing a greater number of
agentsfor prevention and management of thromboembolic disease. In addition to heparinsand vitamin K antagonists,
anti coagul antsthat directly target the enzymatic activity of thrombin and factor Xahave been devel oped. Appropriate
use of these agents requires knowledge of their individual characteristics, risks, and benefits. This article review
articlediscussespractical aspectsof theuse of Non-vitamin K antagonist the New Oral AntiCoagulants(NOACs).

I ntroduction :

Non-vitamin K antagonist oral anticoagulants
(NOACSs) or Initialy referred to as Novel ora
anticoagulants or now called Direct oral
anticoagulants (DOACs) are an alternative for
vitamin K antagonists (VKAS) to prevent stroke in
patients with atrial fibrillation (AF)."* Ultimately,
both termsareinterchangeable when referring to the
direct factor Xainhibitors- apixaban, edoxaban, and
rivaroxaban as well as the direct thrombin inhibitor
dabigatran. Non-vitamin K antagonist oral
anticoagulants have an improved efficacy / safety
ratio, a predictable anticoagulant effect without
need for routine coagulation monitoring, and fewer
food and druginteractionscompared withVKAS.

M echanismsof Action:

Dabigatran an oral direct thrombin inhibitor (DTI),
was the first NOAC to be approved for stroke
prevention in atria fibrillation; rivaroxaban and
apixaban, direct factor Xa(FXa) inhibitorsfollowed
dabigatran.

Hemostasis involves several processes. These
include platelet activation, generation of fibrin by
activated coagulation factors, inhibition of
procoagulant factors to prevent excessive clot
propagation, and fibrinolysis to dissolve the fibrin
clot asthe endothelial surfaceisrepaired (Figure 1
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and Figure 2). Although these processes are often
described separately, there are multiple points of
overlap between platelets, procoagulant factors,
endogenous anticoagulant and fibrinolytic factors,
and the endothelium, to promote an appropriate
level of hemostasis and limit clot formation to sites
of vessel injury. The direct thrombin inhibitors and
direct factor Xainhibitorsblock major procoagul ant
activities involved in the generation of afibrin clot
(Figure3).

Thrombin is the final effector in blood coagulation
and factor X positioned at the convergence of the
extrinsic and intrinsic pathways of coagulation
constitute good targets for anticoagulation.
Additionally, dabigatran by inhibiting fibrin-bound
thrombin and rivaroxaban, apixaban by inhibiting
FXaassembled within the prothrombinase complex
have efficacy advantages over indirect thrombin
inhibitors (heparin or LMWH) and indirect FXa
inhibitors (fondaparinux) respectively.’
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Coagulation cascade overview Coagilation cascade detailed/traditional view
wWosnd Fetrma e I
T ey =t 1 s P by =
™ =
CULE e L ] —\\I ] i
L 1 1_‘4'] | ......“...'E... ¥Ha
Vila + Tissue facior ——— v " —
@ @ ¥Vl Tl ——w H—E.-—”-— Xls
-
* v " =~ ERh
Xa +————— IXa b j
1 Wiz +———— A1
Va % - Yy — ¥
Y —J

Thrombin —————= Xla

cai*
® Ry
L
g, iy z\
T 1 [ T
Fibrin Fimrecgen b L
This schermatic shows & revised version of the coagulation cascade that r-}m
emphasres the importance of pathways for hermostasis in vivd. Tiasue i ¥
factor exposed at a wound interacts with factor Vila and inibates L e N —
clotting by two pathways: (1) activation of factor X to Xa (ie, the Crosshaked
entringa ten-ase complex) snd {2) conversian of factor 1X to [Xa, which b palymer
activates factor X to Xa (e, the intrinsic ten-ase complex ). Pathways 1
and 2 are egually impartant. Schematsc representation of the coagulabion cascade including owr
I & third pathway (3], thrombin also activates factor X1 to Kla, which imprerved understanding of the role of the besue facter (TF) pathway n
can lead to further generation of Factor [Xa; it serves as an amplification mtiating dotting, mterachons between pathways, and the iole af
pathway reguired dufing severe hamostatic challendges thromibsn in sustaining the cascade by fieedback actvation of coagulation
Coagulabion factors are shown as Roman numerals, Only the activated factars.
forms (with the suffix "a") are shawn in thes dusgram for simiplicity Pts peskalicraing HIC: hogh mokecadar B . Bt Soid.

Thrembin is Factor [la.
Adnpted Frovn Fergusen 10, Harmng AP Spordaneoul inframurs) aartg
A 5 i reoy casplrstians. Eur Maart T 1999,

Sappd 19:0

Figureland 2: Source: 2019 Up To Date
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Unfractionated heparin and LMW heparin inhibit both factor Xa and
thrombin; the effect of LMW hepating an thrombin is less than that of
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i unfractionated heparin, Fondaparinuy is & synthetlc pentasaccharide
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LMW heparins VIlia inhiblts factor Xa. LMW heparing, unfractionated heparin, and
Fondaparinug | Ma - Ixa
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Phar macology :

NOACs have pharmacologic advantages over warfarin such as predictable pharmacokinetics, drug
interactions, wide therapeutic window and these properties along with their dosage regimen in approved

7,89

indicationsare summarizedintablebel ow.

Dabigatran
Selective direct thromilbvin
uhabator

Oral ioavalability % 6
Protein Bmding % i5

Fharmacalogy  Mechanism of action

T max 0.5-2h
Hali-life L2te 17 h
Renal elimmation 85%
Food effect Drelays absorption
Effect of age Mone
Effect of body weight  None
Drug CYFIA4 None
e P-glvcoprotein Yes; verapamil, reduce
dose; dronedarone: avord:
Potent mducers of P-gp® avosd
Mexns to moritor No
e AT
Approved Arrial Abnilation Creatanre cliaranos (CrClj
mdacations and 2 30 mL/oun: 150 mg BID
dosage 15-X ml foun: 75 mg BID
regumens
Venous thrombosis CrC1 =30 ml jman: 150 mg orally.

twice daaly after 5-10 days of
parenteral anticoagulation

Rivaroxalan Apixaban
Selective direct FXa inhibatos Selective direct FXa mbhibitor
=100 E
9% &7
lwodh lwdh
5wiih Bwlsh
&b (36 unchanged and 25%
30 mactrve metabolites)

fays absorption Nt reported
Vasable MNot peported
Mone Not reporied

Yes: potent mbubators of CYP3A4
and P-gp*: avodd:
Potent inducers of CYFP3AS

Yes; potent inhubators of CYP3A4
and P-gp*: avoad: Potent inducers
of CYF3A4" and P-gp' use with

and P-gp: use with caution Caon

Mo No

CrCl: 5 mg BID: 2.5 mg BID if any 2 of
> 30 mLfmene 20 mg QD the followang 3 are present:
1550 mLfmene 15 mg QD 1 agez 80y

I weight < 60 kg or

3. serum creativine >1 Smgidl
Irutial treatmment: 15 mg BID for 3 Prophylaas of DVT m THER/
wie then X mg QD for remaming TEER: 2.5 mg BD (initial dose to
treatment penod: preventionof  be taken within 12 1o 24 hours
recurrent VIE: X'mg OD dady;  after surgery) for 35 and 12 davs

contrazncicated if creatirae respectively
clearance< 30 ml/min Treatment of DVT and PE: 10mg
BD X Tdays fb Smg BD [Zuccotm

2014] This i approved ondy o EL
rigeon i frady 2004

‘Potont Dolnbitors of CYP3IA4 tchude amttfimgals (e.p. betaconazole, tntracosale, toricomesole, pesacomesale). chipromplermcol. diettieranycm oud proteate
nfabtlors (e.g. ritonrer, atanase ), P-ap irefintors inciede oerigraml avdodioone, quediine and clorithrormpcine #P-gp inducers imclidy rifempecin
carbaasepene. and phemwtons, fPotewmt CYPIAS inducers inchle piarmyionn. corbansasepine. and phenohiriutal. CYP awtochrome P50 isoenzymne: F factor

P-gp P-giwcoprotem.

Source: Jamshed JDalal, Anil Dhall, Abhay Bhave. Current Perspective on Use of NOAC in
Clinical Practice in India. Journal of The Association of Physicians of India m Vol. 64 ® April 2016

Indicationsand Contraindiactions:

Non-vitamin K antagonist oral anticoagulants are
approvedfor stroke preventioninnon-valvular atrial
fibrillation. Strictly theterm nonvalvular AF refers
toAFintheabsence of amechanical prosthetic heart
valve or moderate to severe mitral stenosis (usually
of rheumatic origin) (Table 1) **°. Essentially all

other native valvular stenoses and insufficiencies as
well as mitral valve repair, bioprosthetic valve
replacements (exception may be AF in the presence
of a hiological mitral prosthesis implanted for
rheumatic mitral stenosis) and transaortic valve
intervention (TAV1) may betreated withNOACs.’
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Table |
fibrillation patients

Selected indications and contraindications for non-vitamin K antagonist oral anticoagulant therapy in atrial

Eligibility for NOAC therapy

Hatched-—fimited data.

PTAY, percuaneois trambimingl saortic vabaloplasty; TAVL tramseatheter aortis valve inpbntition.

Source: Jan Steffel, Peter Verhamme, Tatjana S. Potpara et a. The 2018 European Heart Rhythm
Association Practical Guide on the use of non-vitamin Kantagonist oral anticoagulants in patients
with atria fibrillation. European Heart Journal (2018) 39, 1330-1393

Recommended Doses of NOAC in AF for Stroke Prevention :

Stroke prevention in atrial fibrilation (SPAF)
Standard dose Comments/dose reduction

Agptxaban’ 2= 5mg 1w 2 Sy if vwn our of these: weight <60 kg, age >80 years,
serum creatining =133 pmol/(1.5 mg'dL) for # CrCl 1529 mlimin]

Drabigatran™ 2= 150mg /2 = 110mg Mo pre-spedfied dose-reduction eritaria®

Edawaban' 1= 60mg 1 % I0mg i weight <60 kg CrQl <50mLimn, concomitant therapy
with strang F-Gp mhibizar (1ee chapter §)

Havareaban™ 1% 20mg 1 % 15mgif CriCl <50mbimn

Risk Sratification:

Approximately 15% of strokes are associated with
AF and the incidence increases with age.”” It is
crucia to prevent thromboembolic events in AF.
Antithrombotic strategies in AF include antiplatel et
agents (aspirin), oral anticoagulants (OACsS),
notably VKAs (warfarin); recently, NOACs have
been added to the armamentarium. Strokerisk isnot

uniforminAF and dependson other risk factorssuch
as congestive heart failure, hypertension, age,
diabetes mellitus, and prior stroke / transient
ischemic attack, all of which are integrated in a
widely used tool, CHADS2 score. Stroke risk
increases with increasing CHADS2 scores (stroke
rate: 2.0 - 4.5 with CHADS2 of 1-2 Vs 6-12 with
CHADS2 of 4)." CHA2DS2-VA Sc, an adaptation of
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CHADS2 incorporates additional risk factors:
vascular disease, age 65-74 years, and female
gender. The European Society of Cardiology (ESC)
guidelines recommend OACs for patients with a
CHADS2 score > 2; patientswith a CHADS2 score
< 2 should be assessed using CHA2DS2-VA Sc.
Those with a CHA2DS2-VASc score of 1 may
receive OAC (preferred) or aspirin, and patients
with a CHA2DS2-VASc score of O may receive
aspirin or no antithrombotic therapy (preferred as
the risk of bleeding may exceed benefit).” Direct
comparison of VKA and aspirin in nine studies
demonstrated VK Asto be superior to aspirin with a
relativerisk (RR) reduction of 39%.

Clinical Trials:

Three large-scale randomized NOAC trials, RE-LY
(dabigatran, D110 mg BD or D150 mg BD),
Rivaroxaban Once-daily oral Direct Factor Xa
Inhibition Compared with Vitamin K Antagonism
for Prevention of Stroke and Embolism Tria in
AF(ROCKET-AF) and Apixaban for Reduction In
Stroke and Other Thromboembolic Events in AF
(ARISTOTLE) tria (apixaban, 5 mg BD) have
shown that NOACs are therapeutically superior to
warfarin (dabigatran 150 mg bid, apixaban 5 mg
bid), or at least non-inferior with a similar rate of
hemorrhage (rivaroxaban 20 mg) or alower rate of

CHADS Score
Comparison of the CHADS2 and CHA2DS2-VASc risk stratification scores for

subjects with nonvalvular AF

Definition and scores for CHADS ;, and
CHA 3 DS 5 -VASE

Stroke risk stratification with the
CHADS; and CHA 3 DS 3-VASC scores

CHADS 3 &cromnym B ore

Congestive HF
Hy partmrimion
Age =75 years
Disbetes mellitus
Stroke TIASTE
Blaxirmaim sCore

BN e e e

CHA DS 3 - VASc acronym S

CHADS 5 Unadjusted ischsmiac strokes

rate (% per year)®

Congestive HF
Hypertension
Age =TI years
Diabotess mellitus
Stroke/TIASTE

Vascular disease (prior M1, PAD, or
sortic plagues)

Age 63 to 74 years
Sex category [, fernale sex) |

Maximum scone @

OO R

™

o 0.6%
1 3.0%
z 4.2%
3 7.1%
4 11.1%
] 12, 5%
L 13.0%

Unadjusted i home stroke
rate [ %o por year)®

o 0.2 %
[
.20
3. 2%
4.0%
F.2%
9. 7%
11.2%
10. 8%

L B

12.2%

AF: atrial fibrillation: CHADS 3: Congestive heart failure., Hypertension, Age =753 years, Diabetes mellitus, Prior
Stroke or TIA or Thromboembolism (doubled): CHASDE 3 -VASc: Congestive heart faillure, Hypertension, Age =75
years (doubled), Duabetes mellitus, Priaor Stroke or TIA or thromboembolism (doubled), Vascular disease, Age 65-
74 yoars, Sex category; HF heart faidure; LV left ventriculacr; ML myocardial infarction; PAD peripheral artery
dizsase; TE: thrombosmbalic; TTA: transient ischemic sttack.

* These unadjusted (not adjusted for possible use of aspirin) stroke rates were published in 201201, Actual ates
of stroke in contemporary cohiorts meght vary from these estimates.

Reference -

1. Friberg L, Rosengwist M, Lip GY. Evaluation of risk stratification schemes for ischasmic stroke and bleeding
in 18T 678 patiants with atrial fibrillation: the Swedish Atrial Fibrillation cohort study. Fure Heart 1 2012;
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hemorrhage (dabigatran 110 mg bid, apixaban 5 mg
bid). Theresultsof thesetrialsare described in detail
in the table below.”** The rates of intracranial
hemorrhage (ICH) with both doses of dabigatran
were less than warfarin; possible reasons could be
decreased anticoagulation effect variability due to
twice daily dosing regimen. In addition, dabigatran
selectively inhibits thrombin resulting in lesser
bleeding as compared to warfarin which inhibits
factorsll, VI, 1X, and X and proteinsC and S. Based
on RE-LY trial results, U.S. Food and Drug

Resultsfrom pivotal phaselll trial

Administration (FDA) has approved dabigatran 150
mg dose (75 mg in severe rena impairment), the
European Medica Agency(EMA) has approved
both 150 mg and 110 mg doses. In ROCKET-
AFthere were no significant differences in rates of
major bleeding between study drugs though ICH
and fatal bleeding occurred less frequently in the
rivaroxaban group. Apixaban was associated with
lower rates of major bleeding, ICH and hemorrhagic
stroke. There are no *head to head’ trials comparing
thethreeapproved NOACs.

1314,15
S

Trial Name Interventions Patient baseline Eficacy results Satety out<ome
characteristic
RE-LY Dabigatran etexilate  Age: 71 {mean) CHADS Compesite of stroke and SE Major bleeding®: DLI0 mg v
Randormazed, 110 mg bid (blimded) :"3.] :-.1 *1 [t!‘lllj mg DlIG mg ve Wari: BR 091 (95% CI warf: BR 080 (95% CE0.70-0 93y
open-iabel. or Dabigatran etexilate Warf) 2 2=1 2 (D150 0.74-111}; P value (non-inferiority) 4 {superiority) = o 203—, D150
o g s e pmers B B 031107 P aaperionty) = 0.2
m - Va Open-label w: Semilar distribution of " . =107y P (su yi=032
mienonty trial - (INE 230 n=I5113) oo pobidities E;%n;j‘,v;::;: lﬁﬁ:ﬁx: Efm Intracranial bleeding D110 mg
Prior stroke/tmansient  RRO:65(95% CLO.S2-081; Pvalue ¥ Wart: BR. 0031 {0.30-0.47)
tschemic attack- 3613 {supenonty) 0.001 ﬂ:ﬂﬂ";]; ;Jf;:lfd L :I. _:;1 ;}‘ ‘:'.nlue
Hypertension: 1253 \1 evenss: D110 mg va. Wark RR: 135 o1 . P
Dhabetes 4201 {0.95-1 57) p-value=0.07: D130 mg vs. :
Warf- BR: 1 38 (1.00-1.91) p-value =0.045 g;hmsﬂlﬂ ;115:;::-41-
All-cause mortality: DI mg va Wart: ' § 43, 1) 150 mg ve. Wart- RR: 1.50
RR: 051 (0.80-1.03) pvalue =0.13; DIN0 (710 501 1 valne <0001
mg v2. Wart- RR: 0.58 (0.7-1.00) p-value
=51
Rocket-AF: Rivaroxaban Jdmg or  Age: 73 {median) Composite of strole and 5E Major and non-major cdincally
Eandomized, 153mg (in pattents with CHADS2 3.45=090 and 1.7 v 2 2% in rivaroxaban and relevant blseding™ 149% &
double-blnd creatinine clearance 34620 95 i rivarexaban warfarin groups per vear; HR 079 (95%  14.5% per vear in nvaroxaban and
double-dummy, of 30-4%mi‘min) once  and warfarin CL 068055, P<0.001 warf respectively, HRE. 1.03; 5%
parallel-group, d-l.'llfl-'t':“"ﬂﬂ-l-l'l.l':d'ﬂﬁ" pespectively MI events 0.9% and 1 1% per vear in CLOSSte 111 P=0.44)
multicentre non-  adpisted 89 INR 23, gy dstribution of  rivaroxaban and wasf respectively, HR  Intracranial bleeding 0.5% vs
fdemonty il encedally neld 28d) o morbidities: in the rivaroxaban growp, 051;95% CI  0.7%, P =0.02 and fatal bleeding
Priot strokeftransiens (063 10 1.06) P=0.12) 0.2% v2. 05% P=0003in
ischemic attack: 7511 All-cause mortality- | 9% and 3 0% pay  Dvarouaban ‘:‘i"""-ﬂ I:Tm“]?
Hypertension: 12910 vear, respectively; HR: 085 95% clf  ibleeding 3% and 2.2%
Duabetes 5695 07010 102) P=0.07 n m'"msbmbﬁ?'m
respectively,
Anstotle- Apboaban (5 mg bid e Age: 70 (median) Composile of stroke and S5E Major Bleeding®
Fandomized 25 4mg i fo e with: CHADS,- 212 13 1.27% va L 60% i apixaban and Apboaban (2.13%) vs, warf
double *:md- Eﬂhf: 'wv;j;s at  (mean z35D) warfarin {309%) HR 069 (%5% CL 0.60-
active [h-ltfﬂnzl bady h'ﬂ;:.:.w ;‘ﬂ Sarular distribution o Groups per year: HR with apixaban, ~ 0.50): P~ 0.001
v g N ey o mocbidities 0.7% 5% C1{086 10 055); P-0.00L for  Intracrardal bleeding 0.33 v 0.50
Jd1} Va Double- Prior stroke/transdent nonmferionty, P=0.01 for superiority per year in apiaban and wast
sk s ischemic attack: 3338 ely, HR: 042 (0.30-058)
blind wartarn (INR € AEack: 295 MIevents: 053 vo 0.61 & apocaban and e L h
2.3) Hypertension: 15516 \arf respectively HR- 058 (066-1 17  Prvalue <0001
T Drabetes 4305 p-value: 0.37 Gl bleeding: 0 76 vs 0156 per
All-cause mortality 352% va 354% m  Year in apluaban "“?}"""
apiusban and warf respectively HR TA‘!'Pﬂﬂ'I-'I‘I‘__rHHR D89 {0.70-1.15)
0.8%, 95% CI (08010 0.99; P=0.047)  Pvalue=03

“Hb drop =1 g/dL. transfusion =2 units of blood, bleedng in critical area or organ, life-threatening bleeding: "chinucally overt blseding associated
with fatal outcome, involving a critical site, Hb drop =2 g/idl ransiusion 22 units of packed RBCs or whole blood; "clinically owert blesding plus
zl of: Hb drop =2 g/dl. transfusion of =2 undts of packed RBCs: fatal bleeding or bleeding that occuts in 21 critical site

Source : Jamshed JDalal, Anil Dhall, Abhay Bhave. Current Perspective on Use of NOAC in
Clinical Practice in India. Journal of The Association of Physicians of India m Vol. 64 ® April 2016

VJIM = Volume 28 m January 2020 m 56



Vidarbha Journal of Internal Medicine m Volume 28 = January 2020

Switching Between Anticoagulant Regimens

When switching between different anticoagulant
therapies, it isimportant to ensure the continuation
of anticoagulant therapy while minimizing the risk
for bleeding.

Vitamin K antagonist to non-vitamin K antagonist
oral anticoagulant : The NOAC can immediately
beinitiated oncethe INR is< 2.0. If the INR is 2.0-
2.5, NOACs can be started immediately or (better)
the next day. For INR > 2.5, NOAC can be started
when INR is < 3 for rivaroxaban, < 2.5 for
edoxaban, and <_2 for apixaban and dabigatran.™

Non-vitamin K antagonist oral anticoagulant
(NOAC) and Vitamin K antagonist (VKA) : The
NOAC and VKA should be administered
concomitantly until the INR is in a range that is
considered appropriate, similar tothe situation when
low molecular weight heparins (LMWHS) are
administered during VK A initiation.™

Non-vitamin K antagonist oral anticoagulant to
parenteral anticoagulants : The parenteral
anticoagulant [unfractionated heparin (UFH) and
LMWH] can be initiated when the next dose of the
NOACwouldbedue.”

Parenteral anticoagulant to non-vitamin K
antagonist oral anticoagulant :

Intravenous UFH : NOACs can usually be started 2
h after intravenous UFH (half-life 2 h) is
discontinued.

Low molecular weight heparin : NOACs can be
initiated when the next dose of LMWH would be
due.”

Non-vitamin K antagonist oral anticoagulant to
non-vitamin K antagonist oral anticoagulant : The
alternative NOAC can be initiated when the next
dose of theinitial NOAC isdue, except in situations
where higher than therapeutic plasma
concentrations are expected (e.g. in a patient with
impaired renal function). In such situations, alonger
interval in between NOA Csisrecommended.”

Aspirin or clopidogrel to non-vitamin K antagonist
oral anticoagulant : The NOAC can be started
immediately and aspirin or clopidogrelstopped,

unlesscombination therapy isdeemed necessary."

Non-Vitamin K Antagonist Oral Anticoagulants
in Patientswith Kidney Disease

Dabigatran has the greatest extent of renal
elimination (80%), whereas 50%, 35%, and 27% of
edoxaban, rivaroxaban, and apixaban, respectively.
In situations with acute renal failure, any NOAC
therapy needs to be discontinued and parenteral
anticoagulation initiated. NOACs may be used in
AF patients with mild or moderate CKD. Dose
reductions are indicated in patients with CrCl<50
ml/min for apixaban and rivaroxaban. There are no
outcome datafor NOACsin patients with advanced
chronic kidney disease (CrCL < 30 mL/min) The
efficacy and safety of NOACsin patients with end-
stage renal dysfunction and on dialysis is unclear
and subject to ongoing studies. There are no dataon
the use of NOACs in AF patients after kidney
transplantation.

Non-Vitamin K Antagonist Oral Anticoagulants
inLiver Disease

All four NOA Csare contraindicated in patientswith
hepatic disease associated with coagulopathy and
clinically relevant bleeding risk including Child-
Turcotte-Pugh C cirrhosis. Rivaroxaban should also
not be used in AF patients with Child B liver
cirrhosis due to a > two fold increase in drug
exposureinthese patients. Dabigatran, apixaban and
edoxaban may be used with caution in patients with
ChildB cirrhosis.”

M easurement of Anticoagulant Effect of NOAC

Unlike warfarin, NOACs do not require routine
monitoring. The activated partial thromboplastin
time (aPTT) shows a curvilinear response to
dabigatran concentration and becomesincoagul able
at higher concentrations. Trough aPTT level (12-24
h after ingestion) > 2x ULN, indicates higher risk of
bleeding. Similarly, prothrombintime (PT) provides
information on presence of factor Xa inhibitors.
Both aPTT and PT are qualitative indicators only
and anorma aPTT or PT suggests that haemostatic
function is not impaired because of the drug.
Quantitative tests for DTl and FXa inhibitors.
[thrombin clotting time (TT), activated clotting time
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(ACT)] are sensitive tests to evaluate the
anticoagulant effects of dabigatran but are not
routinely availablein hospitals."*

M anagement of Bleedingon NOAC:

Bleeding rateswith NOACsaregenerally equal toor
less than warfarin bleeding rates. There is no
specific antidote for NOACs; in case of bleeding
NOACs should be discontinued and assessment of
hemodynamic stability, degree of anticoagulation
and severity of bleeding should be done. Minor
bleeding can be managed with simple delaying of
the next dose. Moderate bleeding such as upper /
lower Gl can be managed by treating the bleeding
source. Adequatediuresis, RBC transfusion, platel et
substitution, fresh frozen plasma as plasma
expander (not asreversal agent) and dialysismay be
considered if required. For mgjor life threatening
bleeding, in addition to above measures,
prothrombin complex concentrate (PCC) may be
used.

Surgical Intervention in Patientson NOAC :

Common interventions with no clinically important
bleeding risk can be performed at trough NOAC
concentration (i.e. 12 or 24 hours after the last
intake, depending on BID or QD regimen. Peri-
operative NOAC interruption for dabigatran [1-2
days and 2-4 days depending upon CrCl in low and
high bleeding risk respectively] is more than
rivaroxaban / apixaban [1 and 2 days respectively
for low and high bleeding risk]. Resumption of
NOAC depends on hemostasis, bleeding risk and
thromboembolic risk; NOACs could be
recommenced as early as 12-24 hours (low bleeding
risk and high thromboembolic risk) to > 72 hours
(high bleeding risk and low thromboembolic risk)
post surgery upon ensuring hemostasis. If an
emergency intervention is required, the NOAC
should be discontinued immediately. Specific
management will then depend on the level or

urgency.

Bleeding while using a NOAC |

* ety about lest WOAD wiake

+  Hizad LLmEe 10 SETRIRE (FEEtRInG |CRarade] hemogehn s

L

y

R p——— el prasma g leves (7 avslisiee]
v 3 )
] ey T
T peireieras
| 7 | 7+
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Association Practical Guide on the use of non-vitamin Kantagonist oral anticoagulants
in patients with atrial fibrillation.European Heart Journal (2018) 39, 13301393

VJIM = Volume 28 m January 2020 m 58



Vidarbha Journal of Internal Medicine m Volume 28 = January 2020

Patient with Atrial Fibrillation and Coronary
Artery Disease

In patients presenting with both AF and CAD, the
choice of optimal long-term management to prevent
both thrombo embolic and CV events
simultaneously is often challenging. Clinicians
should assess stroke risk (CHA2DS2-VA Sc score),
risk of coronary events[highrisk (>3% annual death
or M1), intermediate risk (1% to 3%annual death or
MI), or low risk (<1% annual death or MI)] and
bleeding risk (HASBLED) before making a
treatment decision for such patients. As per 2014
ESC guideline recommendations, in patients with
stable CAD and AF undergoing PCI at low bleeding
risk (HAS-BLED 02), triple therapy (OAC, aspirin
75-100 mg daily, clopidogrel 75 mgdaily) should be
given for aminimum of 4 weeks (and no longer than
6 months) after PCI followed by dual therapy with
OAC (NOAC or VKA) and clopidogrel (or aspirin)
for upto 12 months; in those with high bleeding risk
(HAS-BLED > 3) dual therapy [OAC (NOAC or
avVKA) + clopidogrel] for 4 weeks after PCI
followed by dua therapy (OAC clopidogrelor
aternatively, aspirin) upto 12 months. Long-term
antithrombotic therapy with OAC (i.e. whether
NOAC ora VKA) (beyond 12 months) is
recommended in al patients. The ACCP has
concluded that the benefits of dual therapy (oral
anticoagulation plus aspirin orclopidogrel)
outweighs the risks for patients at high risk for
stroke (eg, CHADS2 score=2) for the first 12
monthsafter an acute coronary syndrome. However,
for patients with a history of ischemic stroke or AF,
and CAD, the usefulness of adding antiplatelet
therapy to VKA therapy isuncertain for purposes of
reducing therisk of ischemic cardiovascular events.

Intracranial Hemorrhage or Ischemic Sroke
Whileon NOAC

The coagulation status of patientsunder NOAC who
have acute ICH should be corrected rapidly and
NOA C should bediscontinued. For ischemic stroke,
thrombolytic therapy with recombinant tissue
plasminogen activator is not recommended in
patients taking NOACs because of increased
bleeding risk within 48 h of last NOAC dose. In case

of uncertainty concerning last N O A C
administration, prolonged aPTT (for dabigatran) or
PT (for FXa inhibitors) indicates anticoagulation
status. If NOA Cs have been administered within the
last 48 hours and / or appropriate coagulation tests
are not available or abnormal, alternative treatment
option such as mechanical recanalization of
occluded vessels maybe considered. Continuation
of NOACs after ischemic stroke depends on the
infarct size; as arough guide the 1-3-6-12 day rule
i.e., Reingtitution of anticoagulation in patientswith
transient ischemic attack after 1 day, with small
infarct after 3 days, with a moderate stroke after
6days, while large infarcts not before 2 (or even 3)
weeks. NOACs may be restarted 10-14 days after
ICH if cardioembolicrisk ishigh and therisk of new
intracerebral hemorrhageis estimated to below. For
patients with low cardio embolic risk and high
bleeding risk, reinitiating of NOACs is
contraindicated unless bleeding risk has been
reversed. Non pharmacol ogical strategiesinstead of
NOACs (e.g. ablation or occlusion of the atrial
appendage) may be considered in such subjects.

Women of ReproductiveAge

All OAC use should be considered with caution in
women of child bearing age and an appropriate test
to rule out pregnancy and contraceptive counselling
advice arranged before initiation of any agent.
Importantly, NOACs are contraindicated in
pregnancy aswell asduring breast feeding.

Conclusion:

The direct thrombin inhibitors and direct factor Xa
inhibitors act at major points in the coagulation
cascade that appear to be rate-limiting in
clotformation. These drugs inactivate both
circulating and clotbound activated coagulation
factors, and they do not induce antiplatelet
antibodies, features that may have advantages in
specific clinical settings. A major advantage of these
agents is the lack of a requirement for monitoring,
duetolessvariability in drug effect for agiven dose.
NOACs offer greater patient compliance, easier
management, and improved thromboprophyl
axisover traditional anticoagulants. However, the
DOACs are expensive, their half-lives are short,
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they are not appropriate for al indications, and
complianceismoredifficult to monitor than vitamin
K antagonists. Their useisnot appropriateinpatients
with severe renal insufficiency, severeliver disease
pregnancy, antiphospholipid syndrome (APS), or
prosthetic heart valves. Laboratory testing prior to
administration of these agents should
includeprothrombin time (PT) and activated partia
thromboplastin time (aPTT), to assess and
document coagulation status before
anticoagulation; and measurement of serum
creatinine, as a baseline and for potential dose
adjustment in the event of rena insufficiency.
Patients with impaired rena function should have
appropriate dose reduction or drug avoidance
depending on the creatinine clearance. The goal
when transitioning between anticoagulants is to
mai ntai n stable anticoagul ation. When transitioning
between a DOAC and a vitamin Kantagonist, it is
important to keep in mind that the full effect of the
VKA does not occur for the first few days. When
transitioningfromaVKAtoaDOAC, itisimportant
to keep in mind that the resolution of VKA effect
may take several days.
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