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Abstract
Direct oral anticoagulants (DOAC) are oral

anticoagulants that act by directly inhibiting
specific coagulation factors. This drug class was
developed to overcome the limitation of warfa-
rin that requires routine monitoring of interna-
tional normalized ratio. One of the main indi-
cations of DOAC is for the treatment of venous

thromboembolism (VTE) caused by abnormali-
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ties of blood coagulation, declined blood flow,
or damaged blood vessel epithelial cells, and
VTE can be divided into two types: deep vein
thrombosis, and pulmonary embolism (PE). Time
to maximum concentration of DOAC in blood
ranges from 1 to 6 hours. The drug is metabo-
lized in liver, and excreted in urine and feces.
Adverse effects of DOAC such as major blee-
ding must be closely monitored. Renal function
should also be evaluated as doses of DOAC
must be adjusted in renal failure. Comparison
of efficacy and safety of DOAC in the treatment
of VTE suggested that DOAC can reduce VTE
recurrence, major bleeding, and clinically rele-
vant non-major bleeding, although these effects
were not different from warfarin. On conside—
ring the effect of specific DOAC, it was found
that apixaban and rivaroxaban can reduce the
risk of major bleeding. DOAC that have been
approved to be used in Thailand are apixaban,
dabigatran, edoxaban, and rivaroxaban, which
are all categorized as non-essential drugs in the
national drugs lists. Thai practice guideline for
VTE has recommended heparin and warfarin
as the first line treatment, without inclusion of
other DOAC.
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thromboembolism

Citation:

Boonpattharatthiti K, Vichitkajee M, Dhippayom T,
Kosuma P. Efficacy and safety of new direct oral anti-
coagulants for the treatment of venous thromboembo-
lism. Thai J Hosp Pharm. 2021;31(2):196-207.

Sawa Andnzeaw, Inudssas Inaun

197



Efficacy and Safety of New Direct Oral Anticoagulants for
The Treatment of Venous Thromboembolism

Thai Journal of Hospital Pharmacy
Vol 31 No 2 May-Aug 2021:196-207

TguszasABanginssungsuagldsundeainnissuunany

1. 88unevayaugIUYeIeIngy direct oral anticoagulants (DOAC) e
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nsiiin VTE ludthe AF visegUlenasindnuay
aylnn (thromboprophylaxis after hip or knee
arthroplasty) wawiileanin DOAC dnnsdusaning
ln Fasfestinsusurumelugitefimsvhauvesia
UNNIOIGEY

A15199 1 Wndvaauenans (pharmacokinetics) ¥898Nax direct oral anticoagulants (DOAC)'

nguen Direct factor Xa inhibitors Direct thrombin inhibitors
Apixaban Edoxaban Rivaroxaban Dabigatran

Absorption

'I'max (hr) 3-4 1-2 2-4 1-6

Bioavailability (%) 50 63.1-72.3 66-100 3-7

NAYDIDINTHID mmiﬁﬁ%ﬁuguﬁu 21913 81913 219119

QREIGH T 1 Hlueuellll i 6-22% Wiy bicavailability — vinldimsgad@ueinvudiad
waste C_, AUC, Wi T 1590l 39%
WaY t

1/2

Distribution

Vd L 21 107 50 50-70

Plasma protein 87 55 92-95 35

binding (%)

Metabolism
fiu: WU CYP3AG fiu: WUty §iu: W CYP3AG/5,  @u: Hydrolysis
\Uu substrate w89 \Ju substrate w89 CYP2J2 uag Laisi1u CYPA50
CYP3A4 uny CYP 3A4 ag hydrolysis
P-glycoprotein P-glycoprotein

Excretion

Cl(L/hr) 33 21.8 6.6-10 =

t, (hr) 11.1-12 11.5 5-11.7 12-17

Route TUDBNNIUNY Jueenndlalugy  dueenmitlalugd  dueenmalalugy active Soy
gav1selugulyl liwdsuwlasios  ldwdeuwdasfes aw 80
Wasuwlasdudw  az 24 uazdusen ag 36 uagduesn
gy waedusiune nugansglugdll nsganselugdly

lnfovay 27 lugdlil  Wasuudasdewar 49 Wasuulasdewas 7

Wasukuag

AUC = area under the curve; Cl = clearance; Cmax = maximum concentration; CYP = cytochrome P450; hr = hour,

L = Liter; Vd = volume of distribution; Tmax = time to maximum plasma concentration; ’cU2 = half-life
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M13199 2 YWneINgu direct oral anticoagulants ludeuddsnwnngduiongaduinvasnidensi

wardoudldsy’
Jousld uaz Apixaban Edoxaban Rivaroxaban Dabigatran
YUINY
Venous throm- 10 mg BID 7 U 60 mg OD 15 mg BID 21 U 150 mg BID
boembolism A8 5 mg BID A8 20 mg OD
Atrial fibrillation 5 mg BID 60 mg OD 15 mg OD 110 %39 150 mg BID
Thrombopro- 2.5 mg BID luiflgausld 10 mg OD 220 mg OD
phylaxis after
hip or knee
arthroplasty
mMsuTvrwIee  VTE: VTE: VTE: VTE, AF:
Tuftaelaunmses Lisuludesufuawa CrCl 15-50 mU/min:  CrCl>30 mUmin: ld CrCl 30-50 mL/min:
81 30 mg OD JududeslSurunen  lidndudesuSurunnen
AF: AF: AF:
creatinine >1.5 mg/  CrCl 15-50 mL/min: CrCl 15-50 mL/min:
dL: 2.5 mg BID 30 mg OD’ 15 mg OD
Thromboprophy- Thromboprophy- Thromboprophy-

laxis after hip or
knee arthroplasty:

Taidndudoalsurun

laxis after hip or
knee arthroplasty:

>30 mL/min sy

laxis after hip or
knee arthroplasty:
Liifiveya"

g1°

fasuSurunen’®

AF = atrial fibrillation; BID = bis in die (fuax 2 ady); CrCl = creatinine clearance; dL - deciliter: mg = milligram;

min = minute; OD = ommi die (fuazads); VTE = venous thromboembolism

a1 slinsUszasRaInnIsldengy DOAC

o1mshifiauszasdannisldendinulavee
@nninfesas  10)  FadunavinauanAlunig
Fudinsudsimendontiu  awnsonuldmileudy
Tusynadin Ao omadenlvalings uenaint &
wuomshifisUszasisy q uansaiuly wu Fon
ponlUMAANDIMS Usransoumnunniaung (den
ponlaRinis Amelafinane ldauievies Uianes
(P59 3)

UnN3e15enineenvesengu DOAC
Ufisensenineniinutegvedengy  DOAC

| Liunun 3309,

fuendu q anansauddld 3 dnwae fie”

1. iifuase renal clearance léun gINg
nonsteroidal anti-inflammatory drugs (NSAIDs),
diuretics, angiotensin converting enzyme inhi-
bitors (ACEIs), angiotensin Il receptor blockers
(ARBs) wag immunosuppressants (cyclosporine,
tacrolimus, sirolimus wag everolimus) a5l
ganamianuiuendy DOAC wut Tadsndudes
MsUTurunengl DOAC  wsikuzilviany
nsvhemredladleldosuiy  mnnun1svhe
vaslnunnsaanliviinisususuneingu DOAC a1y

ANV INUI LA IaRdlunIS199 2
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M1599 3 8115 klsUsEasAnNNslYengu direct oral anticoagulants

21nslineUszaen Apixaban® Edoxaban’ Rivaroxaban'’ Dabigatran''

wnniferay 10 omsidenlvaliven e msidenlvalivgn  e1nsdenlualiven  eansdenlualiven

Soway 1-10 U5EINADULIUINRR HoMRRNIARINNY Bu 91n5AU walSuen  Ldauievies Uannes
Und Heneanmulsity  denesanluniaiiy aviad Weneanty  e1vnsligey nIalvia
Jagnziidanuy 21915 \FoneantuYed  MeAue s wulesl  dou densanlunig

Aelafinena den
2ONNINTUUN WHaNnYn
=l o @
danrabua tawduy
BRI
fesninsesay 1 Allergic angioedema,
anaphylaxis, hyper-
sensitivity reaction

AADA LABABDNLUNNG
wuddanig wennen
va \donoannavioy

Interstitial pulmonary
disease, 81N154a09
gantunylnandsuey

AULALTURAUNR wau
laindu nsIUNTEINY
Witley UInnad

Agranulocytosis,
anaphylactic shock,

angioedema

WUDIUNT

ANl
Benduunau

allergic angioede-

ma, anaphylactic
shock

2. eilflnasie hepatic clearance #1u cyto-
chrome P450 (CYP) 3A4 Lay p-glycoprotein (P-gp)
FamsseiiaszTanisldendanandsanfvengy
DOAC (151971 4) Tneamizvinuldudeluuusiili
ewioludsaufueingy DOAC 1¢un HIV protease
inhibitors, itraconazole Wag ketoconazole (8nL3u
edoxaban fiawnsaldsauiu itraconazole uaw
ketoconazole 18 wigiosuSuanauIneIasn3wmia)

3. grfifinadenisudadvenden Wy ant-
platelets (aspirin, P2Y  inhibitors) 3’33J5ﬂ&1’117‘iﬁq1/1§
FuUNSNIENENTBLNGAGoAME (WU NSAIDS, sys-
temic corticosteroids) %miizﬁmzi’m'ﬁﬁmmjm
DOAC saffugndudenanil idlesnasiiuama
Fosasnisiin bleeding Sty mnsdudedden
sy Sududesdamunadnafesdunisiia blee-
ding g

wuanensldenlugUag venous thromboems-
bolism

WIMTUURYES American College of
Chest Physicians (CHEST) 1AS2US280Wn19A1S
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Ehwata DVT uaw PE 11 3Fe i Seineannuuimig
nyUjjuAves European Society of Cardiology
(ESC) leuenuwinianissnen DVT™ waz PE' oan
Ny (5ef 5) egslsfiny Wgoauumnadl
wdnnslnaldesiu Ae fansanlinisSnwndu 3
5¥8% LALA initial treatment (5-21 1), long-term
treatment (3-6 LA9U) Wag extended treatment
@A 3-6 thew) Iae CHEST wugihnissnuilu
z8¥ long term MegINgy DOAC 1InAI1 vitamin
K antagonists (VKA) wst ESC wuziilaldlgws DOAC
uay VKA slaenialy ghesazdesldediunisudei
yaaudonduszeziian 3 wWeu wnnesnsidlussey
nanftununindl desiansanlsadamesitias Ay
Foslunsiiia VTE 91 saviusslomivasineitens
Antuifugithedaudneg

NAAWSNI9AANNYRINTSIYE1 DOAC

Tugne 5 Ifran fnsvuniunssanssy
sgaduszuuaznIFinszieiuudivhnisine
Tayauszansainuazaitulasndevesgingy
DOAC sy 12 msanw Inadunisinundiiie:
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M19197 4 UASeNsemInaensiaseRuen direct oral anticoagulants wrazuiinlunanaan (area under the

curve)”
81 naln Dabigatran  Apixaban Edoxaban Rivaroxaban
#15nEINISIAUYDIRIlIRATINIY
Amiodarone wgaduiu P-gp Urunans +12 89 60%  Lifidaya +40% inatioy
Diltiazem WUy P-gp wazduds  laidina +40% Lifiteya laidiua
CYP3A4 9813801
Dronedarone  WeNAUAU P-gp Wazfudy  +70 819 luifidoua +85%" fnauunane®
CYP3A4 ae980U 100%*
Quinidine wga3uiiu P-gp +53% LWifideya  +77% Lifidaya
Verapamil wgaduiiu P-gp uazdugs  +12 e Lifidoya  +53% Lifina
CYP3A4 ae980U 180%"
CRTHRTTE
Clarithromycin ~ We93UAY P-gp Uunans  +15 89 20%  +60% +90%" +34% (erythromy-
uay erythromy-  wazduds CYP3A4 g4 cin)/ +54% (clarithro-
cin mycin)
Rifampicin ns¥AU P-gp/BCRP Uag  -66%° -54%"° -35% (weidl ac-  anlane 50%"
CYP3A4/CYP2J2 tive metabolite
LLAL)
adulaga
HIV protease nszduvseduds Pgp/  lailieya* iaBusnn® Liifiveya* Wialgde 153%*
inhibitors BCRP uazdudaCYP3A4
PIFUTDIN
Fluconazole  dfudls CYP3A4 Liifidaya Lifidoya  liifideya +42% (nsdlliuuiin
379M18)
ltraconazole WeeUU P-gp/BCRP +140 D3 +100%* +87 f995%"  wiuldd 1600%*
WAy DT wazduds 150%%*
ketoconazole CYP3A4
Bu 9
Naproxen weNTufiu P-gp Lifiteya +55% Taifiua laifidoya

* gnuldvaelanurililgsiudy; T Rsanysurunevisewasuldly DOAC vilndy;

foiuly 1Weeannsyeuen DOAC Tunanaunanad

+ SeavUg1 DOAC Tumanauviiu@y; - seeuen DOAC Tunwanaunanad

BCRP = breast cancer resistance protein; CYP = cytochrome P450; P-gp = p-glycoprotein
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The Treatment of Venous Thromboembolism
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