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Introduction: Direct oral anticoagulants (DOAC)

• Quickly become attractive alternatives to the long-standing standard of  care in 
anticoagulation, vitamin K antagonist 

• Used in adult patients for the prevention of  stroke in non-valvular AF, treatment and 
prevention of  VTE and prevention of  major cardiovascular events in patients with 
atherosclerotic disease

• The terms ‘non-Vitamin K Antagonist Oral Anticoagulant’ and ‘novel oral anticoagulant’ 
(NOAC) used in the past 

• International Society on Thrombosis and Haemostasis (ISTH), along with several other 
international societies recommend using the term ‘direct oral anticoagulant’ (DOAC) as it 
indicates their pharmacological specificity and is less likely to be misinterpreted
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Introduction: Direct oral anticoagulants (DOAC)

• Since the first approval in 2010, DOACs have emerged as leading therapeutic alternatives 

that provide both clinicians and patients with more effective, safe, and convenient 

treatment options in thromboembolic settings. 

• With the expanding role of  DOACs, clinicians are faced with increasingly complex 

decisions relating to appropriate agent, duration of  treatment, and use in special 

populations. 

• Need to optimize DOAC use among common challenging scenarios

• (1) appropriate indications

• (2) use in patients with specific comorbidities

• (3) monitoring parameters

• (4) transitioning between anticoagulant regimens

• (5) major drug interactions

• (6) cost considerations 5



The ideal anticoagulant

• PREDICTABLE PHARMACOKINETICS and ANTICOAGULANT PROFILE

• FEW DRUG AND FOOD INTERACTIONS

• ORAL ADMINISTRATION

• NO NEED FOR MONITORING

• SIMPLE DOSING

• SHORT HALF-LIFE

• ANTIDOTE
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Types and Mechanisms of  actions

• 2 main classes: 

• Oral direct factor Xa inhibitors: 

• Rivaroxaban(2011)

• Apixaban(2013)

• Edoxaban (2015)

• Betrixaban(2017)

• Direct thrombin inhibitors: 

• Dabigatran (1st DOAC 2010)
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Characteristics of  DOAC

- The direct oral anticoagulants 

exert effect almost immediately 

- rivaroxaban and apixaban do not 

need initial overlap with heparin or 

LMWH

-No need for bridging 

anticoagulation with heparin pre-

operatively in view of  half-life

- Stop 1-2 days before elective 

surgery if  renal function is normal

Drug Dabigatran Rivaroxaban Apixaban Edoxaban Warfarin

Time to maximum 
effect

1.5-2h 2h 3-4h 1-2h 5 days

Half-life 12-17h 5-9h 8-15h 9-10h 36-48h

Plasma protein 
binding

35% 92-95% 87% 40-59% 99%

Renal elimination 80% 33% 25% 35-39% 0%

Interactions P-gp P-gp, 
CYP3A4

P-gp, 
CYP3A4

P-gp, 
CYP3A4

CYP2C9 (S)
CYP1A2 (R)

Food effect Absorption
delayed

Required for 
absorption

No No Dark green 
vegetables 
etc
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Recommendations for Prevention of  Stroke in AF
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Recommendations to access and manage thromboembolic risks in 
AF
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Trials of  DOAC AVERROES TRIAL
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Rocket AF Rely Study
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ARISTOPHANES Study

• Anticoagulants for Reduction in Stroke: Observational Pooled Analysis on Health Outcomes and Experience of  Patients

• Large, retrospective, real-world study comparing DOAC like apixaban, dabigatran, and rivaroxaban against Warfarin for 

preventing stroke systemic embolism and major bleeding(MB) in patients with NVAF

• DOAC generally had lower stroke/SE rates than warfarin

• Apixaban showing the lowest major bleeding risk and rivaroxaban having a slightly higher bleed risk compared to warfarin, 

aligning with randomized trial findings but providing extensive real-world data, including in elderly populations

• Key Findings:

• Stroke/SE: All DOAC (apixaban, dabigatran, rivaroxaban) were associated with lower rates of  stroke/SE compared to 

warfarin

• Major Bleeding (MB):

•Apixaban: Lower MB risk than warfarin.

•Dabigatran: Lower MB risk than warfarin.

•Rivaroxaban: Similar or slightly higher MB risk than warfarin in some analyses

• Specific Comparisons: Apixaban had fewer major bleeds compared to dabigatran and rivaroxaban.
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Recommendations for  
Treatment and Prevention 
of  DVT/PE
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Amplify and Amplify Ext
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Einstein program

Rivaroxaban was non-inferior  in preventing recurrence and 

had fewer major bleeding events 
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Einstein program

EINSTEIN EXT trial evaluated extended rivaroxaban treatment and found it better 

than placebo at preventing recurrent VTE with a low rate of  major bleeding

EINSTEIN CHOICE study compared two rivaroxaban doses to aspirin 

for extended VTE prevention, finding both rivaroxaban doses superior to aspirin with 

comparable major bleeding rates

EINSTEIN Junior program studied rivaroxaban in children with VTE

EINSTEIN trials collectively showed rivaroxaban is an effective and safe single-drug 

option for VTE across various patients
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Systematic review and meta-analysis of  the efficacy and safety of  apixaban 
compared to rivaroxaban in acute VTE in the real world

• In an analysis involving 24 041 patients

• Recurrent VTE within 6 months occurred in 56 of  4897 patients (1.14%) in the apixaban 
group and 258 of  19 144 patients (1.35%) in the rivaroxaban group (RR, 0.89; 95% 
confidence interval [CI], 0.67-1.19; P 5 .45)

• Clinically relevant major bleeding occurred in 85 of  11 559 patients (0.74%) in the apixaban 
group and 350 of  33 909 patients (1.03%) in the rivaroxaban group (RR, 0.73; 95% CI, 0.58-
0.93; P 5 .01)

• Clinically relevant nonmajor bleeding occurred in 169 of  3417 patients (4.95%) in the 
apixaban group and 1094 of  12 475 patients (8.77%) in the rivaroxaban group (RR, 0.59; 95% 
CI, 0.50-0.70; P , .01)

• Apixaban shows equivalent efficacy in prevention of  recurrent VTE but decreased risk of  
major and minor bleeding events compared with rivaroxaban. 18



Meta-analysis of  Apixaban vs Rivaroxaban in Acute VTE in real world 

11% relatively less recurrent VTE 

events with apixaban as compared to 
rivaroxaban

27% relatively less major bleeding with 

apixaban as compared to rivaroxaban

Aryal MR et al. Blood Adv. 2019 Aug 13; 3(15): 2381–2387.
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Meta-analysis of  Apixaban vs Rivaroxaban in Acute VTE in real world 

Aryal MR et al. Blood Adv. 2019 Aug 13; 3(15): 2381–2387.

41% relatively less Clinically relevant 

nonmajor bleeding with apixaban as 
compared to rivaroxaban
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Practical Tips in Using DOAC
Indications and Contra indications
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Practical Tips in Using DOAC
Indications and Contra indications
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Contra indications

• Known hypersensitivity to the active ingredient or to 
one of  the excipients of  the formulation 

• Mechanical heart valve 

• Rheumatic mod-severe mitral stenosis 

• Renal impairment: 

• Apixaban: CrCl < 15 mL/min 

• Rivaroxaban: CrCl < 15 mL/mina 

• Dabigatran: CrCl < 30 mL/min 

• Triple positive antiphospholipid syndrome  

• Significant inherited or acquired bleeding disorder 

• Clinically significant active bleeding 

• Pregnancy or breastfeeding 

• Hepatic disease with associated coagulopathy 
including Child-Pugh C 

• Lesions or conditions at significant risk of  
bleeding including intracranial haemorrhage 
unless under the advice of  neurologist 
/neurosurgeon 

• Indwelling spinal or epidural catheter and during 
the first six hours after removal 

• Co-administration with strong inhibitors (or 
inducers) of  CYP3A4 and P-glycoprotein (P-gp)
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Selected indications and contraindications for DOAC therapy in AF patients
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Choice of  DOAC

• There are no completed head-to-head clinical trials of  any of  the DOACs. In the 

landmark stroke prevention and VTE treatment trials, all three available DOACs 

were compared to warfarin. These trials demonstrated that the safety and efficacy of  

all three drugs was comparable or superior to warfarin. 

• In the absence of  direct comparison trials, it is not possible to recommend one 

DOAC over another in all cases, but patient-related factors and dosing regimens 

may make one agent and dose optimal for individual patients. (Clinician-patient 

discussion)
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Comorbidities to consider prior to commencing a DOAC
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DOAC dose in Renal insufficiency
ADNEXA AF TRIAL

promising trends for apixaban but was 

underpowered to prove superiority, indicating it's a 

reasonable choice, but more definitive evidence is 

required for this complex patient population27



DOAC in patients with Liver disease
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DOAC in patients with Extreme body weight

• Based on the pharmacokinetic properties and the available evidence the use of  all 
NOACs appears to be safe and effective up to a BMI of  40 kg/m2.

• Low body weight may increase exposure to any DOAC and as such increase the risk 

of  bleeding compared to normal weight patients.

• Special care is needed when anticoagulating low weight patients  Body weight ≤60 

kg requires dose reduction of  apixaban [in patients with age ≥80 years and/or 

serum Creatinine ≥ 133 mmol/ (1.5mg/dl)] as well as for endoxaban.

• Weight and body mass index (BMI) are important variables in drug distribution and 

plasma concentration levels.
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Dose of  DOAC
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Dose of  DOAC
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DOAC Administration instruction
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DOAC Follow up
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When to measure DOAC anticoagulant effect 

• 1. Major bleeding

• 2. Urgent Surgery

• 3. New or deteriorating renal 
impairment

• 4. Recurrence or extension of  
thromboembolism when therapeutic 
adherence is assumed

• 5. Using concomitant medications 
which induce or inhibit liver 
enzymes

• 6. Before instituting thrombolysis for 
treatment of  ischaemic stroke and 
other indications for thrombolysis
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Managing Bleeding on DOAC 

No role for dialysis in rivaroxaban 
and apixaban related bleeding due to 
high protein binding
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Reversal agents 

36



Reversal agents 

37



Transitioning of  anticoagulants 
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Transitioning of  anticoagulants 
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Perioperative management

• Thromboembolic risk and bleeding risk

• DOACs have shorter half-lives compared to warfarin, often making 

them easier to discontinue and resume rapidly.

• Bridging anticoagulation is usually not required for patients taking 

DOACs
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When to Interrupt and Restart DOAC during Elective procedure

• Minor-bleeding-risk interventions: 
dental, cataract, glaucoma, 
endoscopy without biopsy or 
resection, superficial surgery

• Low-bleeding-risk interventions: 
endoscopy with biopsy, prostate 
biopsy, bladder biopsy, pacemaker 
or implantable cardioverter-
defibrillator implantation, 
noncoronary angiography, 
electrophysiological study/catheter 
ablation

• High-bleeding-risk intervention: 
major surgery, spinal puncture or 
placement of  spinal/epidural 
catheter, other situations in which 
complete hemostasis is required.

Skip 1 dose Skip 1 dose
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Major Drug Interactions

• Drugs that inhibit or induce CYP3A4 liver enzymes and/or permeability glycoprotein (P-gp) 
transporters have significant interactions with DOACs(Apixaban and Rivaroxaban)

• Dabigatran is not metabolized by CYP 3A4 enzymes
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Major Drug Interactions
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Take Home Message

• Use in right indication

– High risk patients of Atrial

fibrillation

– Patients unstable INR

– First line venous 

thrombosis/embolism

– Cancer patients

– Orthopedic prophylaxis

– Good compliances

• Don’t use wrong dose / under dose

• Don’t use with mechanical 

valves, moderate to severe 

mitral stenosis

• Don’t use in very obese patients

• Don’t use in pregnancy and breast 

feeding
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THANK YOU
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