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DOAC Pharmacologic Properties 
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each visit 
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Monitoring 
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Contraindications 

• Mechanical Valves 

• Severe MS 

• AKI 

• Severe hepatic impairment 
(Cirrhotic, Child Pugh C) 

• Pregnancy/ Lactation  

• APS 

EHRA 2018 
ESC 2019 



APS 
• EMA recommendation against the use of DOACs, especially in 

patients who have APS with triple positivity for aPL.  

• EULAR: Rivaroxaban should not be used in patients with triple aPL 
positivity because of the high risk for recurrent events, whereas 
DOACs could be considered in patients not able to achieve a target 
INR despite good adherence to VKA or those with contraindications to 
VKA (eg, allergy or intolerance to VKA) 

• EULAR: switching patients from VKA to DOAC treatment owing to 
poor adherence to VKA treatment or INR monitoring should be 
avoided. 

EHRA 2018 



Drug-Drug Interactions 

EHRA 2018: RIF, Azoles, 
Antiretrovirals, St John`s 
Worth 
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DOACs in Renal Transplant 

•  Interactions with dabigatran occur primarily at the absorption level 
where P-gp efflux in the intestines predominates.  

• Direct FXa inhibitors have interactions occurring at the absorption 
and elimination phase. This may further enhance exposure and 
increase the probability of a bleeding event during which metabolism 
or excretion is inhibited (e.g. CsA).  

• Presence of renal dysfunction, CNI, additional P-gp or CYP3A4 
inhibitors (e.g. antifungals or antibiotics) or other covariates (e.g. 
extremes in body weight) may contribute to a higher likelihood of 
bleeding. 



DOACs in Renal Transplant 

(1) dosage adjustments should be made to reflect renal function and 
CNI coadministration, (ClCr<80 ml/min) 

(2) although the use of anti-FXa activity as a correlate to plasma drug 
levels is appropriate, calibration specificity of antiFxa activity for the 
Fxa inhibitor is critical to make an accurate determination and  

(3) lastly, the choice of tacrolimus for immunosuppression may be 
favorable compared to CsA. 

•  In the case of those requiring CsA, which is a P-gp, BCRP, OATP and 
moderate CYP3A4 inhibitor, dabigatran may be appropriate based on 
its predominate P-gp transport in the GI tract.   



Take Home Message 

• DOACs should be avoided in the immediate post-operative period and 
considered only after there is stability of renal and hepatic function 
and when bleeding risk has stabilized.  

•  The Cockcroft-Gault formula using ideal body weight is used for 
dosing adjustments for apixaban and edoxaban while actual body 
weight is used to adjust dabigatran and rivaroxaban.  









Atrial Fibrillation 
Apixaban Role 



CHADS2 Score and CHA2DS2-VASc Score 
CHADS2 

Risk Factors 

Score CHA2DS2-VASc 
Risk Factors 

Score 

Score 

1 

1 

Score 

1 

1 

1 

1 

2 

   C = CHF 

   H = Hypertension 

   A = Age ≥ 75 years 

 

 

 

 

 

 

C = CHF/LVD 

H = Hypertension 

A2 = Age ≥ 75 years 
D = Diabetes mellitus 

S  = Stoke/TIA/TE 

2 

1 

2 

1 

   D  =  Diabetes mellitus 

Stroke/TIA/TE 
2 

V = Vascular disease 
(MI, PAD, aortic plaque) 

A = Age 65-74 years 

Sc = Sex category (female) 

   S2 = 

 

 

1 

1 

Gage BF, et al. JAMA 2001; 285:28 64-2870.  
Lip GY, et al. Chest 2010; 137:263-272.  

 

Thrombotic Risk Assessment 



HAS-BLED Score 

H = Hypertension (Systolic blood pressure > 160 mm Hg ) 

A = Abnormal renal and liver function (1 point each) 

     Renal = chronic dialysis, renal transplant, or SCr ≥ 200 μmol/L (2.26 mg/dL) 

  Liver = chronic hepatic disease, bilirubin > 2X ULN, in association  

with AST/ALT/Alk Phos > 3X ULN 

S = Stroke 

B = Bleeding (history of  bleeding or predisposition to bleeding 
such as a bleeding diathesis or anemia) 

1 

or 2 

 

1  

1  

 

1 

1 

1 

L = Labile INRs (Unstable/high INRs or time in therapeutic 

E = Elderly (> 65 years old) 

D = Drugs or alcohol excess (1 point each) 

     Drugs  = antiplatelet or nonsteroidal anti-inflammatory drugs 

rang < 60)%   

 

1 or 2  

Pisters R, et al. Chest 2010; 138:1093-1100.  

 

Assessment of  Bleeding Risk 
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Antithrombotic Therapy in Patients with NVAF Based 

on CHA2DS2-VASc Score 

Guidelines recommend DOAC over warfarin 

January CT, et al. J Am Coll Cardiol 2019. 

CHA2DS2-VASc     CHA2DS2-VASc        CHA2DS2-VASc  
     

0  in M/1 in F           1  in M/2 in F           ≥2  in M/≥3 in F  Reasonable to omit    Consider no                      Oral anticoagulant  

antithrombotic           antithrombotic therapy,   therapy is indicated  

therapy or consider    oral anticoagulation, or 

aspirin                         aspirin 

 

Guideline Recommendations 

ACCP 2018: OAC for ≥1 in M/≥2 in F  



AF 

 The apixaban label 

suggests 5 mg BD in 

ESRD If younger than 

80 and weigh > 60 kg.

  

A recent study showed 

a 2-fold increase in 

Cmax and AUC using 5 

mg BD daily and 

suggests that the 2.5-

mg BD can be 

considered. 

ASHP/ACCP Anticoagulation 2020 



Dosing in CKD 

In AF patients with a CHA2DS2-VASc 

score ≥2 in M or ≥3 in F and a ClCr 

<15 ml/min or on dialysis, it is 

reasonable to use warfarin or apixaban 

as OAC (COR IIb, LOE B-NR). 

EHRA 2018 
AHA 2019 



Reduced dose 

• Reduced dose of 2.5 mg BD was used in about 5% of the patients in 
the ARISTOTLE trial. 

• Reduced dose is being used in many patients (up to 30%),with most 
not meeting the trial criteria for the reduced dose.  

• One study suggests this is associated with a 20% increased risk of 
ischemic stroke and with no difference in major bleeding.  
  

JACC 2017;69:2779-90 



Atrial Fibrillation 
Stroke Prevention Summary 

Primary Efficacy – Stroke or Systemic Embolism 

     All agents non-inferior to warfarin 

     Dabigatran and apixaban demonstrated superiority 

 Rivaroxaban and edoxaban only demonstrated superiority in per -  

protocol analysis – primary efficacy outcome 

Hemorrhagic Stroke 

     All agents significantly better than warfarin 

Ischemic Stroke 

     Only dabigatran significantly better than warfarin 

Major Bleeding 

 

 

 

 

     Only apixaban and edoxaban significantly safer than 

     No difference with dabigatran and rivaroxaban 

All Cause Mortality 

warfarin 

 

     Only apixaban significantly lower than warfarin (p= 0.01)  

     All agents provide an approximate 10% reduction in all cause mort20ality 
ASHP/ACCP Anticoagulation 2020 



NVAF and PCI with Stenting 

PIONEER-AF PCI trial (n=2124) 

     Rivaroxaban 15 mg Daily with clopidogrel 

     Less bleeding compared to warfarin triple therapy 

 Less hospitalization for bleeding and ischemic events  

RE-DUAL PCI trial (n=2725) 

     Dabigatran 150 mg BD with clopidogrel 

     Less bleeding compared to warfarin triple therapy 

     Also dabigatran 110 mg with clopidogrel arm 

AUGUSTUS trial (n=4614) 

     Apixaban 5 mg BD with clopidogrel 

 Less bleeding compared to warfarin triple therapy 

 Also less hospitalization  

ENTRUST-AF PCI trial (n=1506) 
 

 

 

 

 

 

     Edoxaban 60 mg daily with clopidogrel 

     Non-inferior bleeding compared to warfarin triple therapy 

Gibson CM, et al. NEJM 2016 

Cannon CP, et al. NEJM 2017 

Lopes RD, et al. NEJM 2019 

Vranckx P, et al. Lancet 2019 



Triple therapy 

a. Use of a DOAC over warfarin makes sense, given the lower bleeding with 
DOACs.    

b. Current evidence using rivaroxaban 15 mg daily with clopidogrel, 
apixaban 5 mg BD with clopidogrel, or dabigatran 150 mg BD with 
clopidogrel (except in older adult patients) is the best evidence to date for 
reducing bleeding risk in these patients.    

c. Results of the ENTRUST-AF PCI trial do not suggest a significant safety 
benefit over traditional triple therapy.    

d. No trials large enough to evaluate ischemic or thrombotic outcomes are 
planned and would likely take longer to complete than the patent life 
of the current DOACs. 

ASHP/ACCP Anticoagulation 2020 
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LMWH/ 
Warfarin 
Bridge 

UFH/ 
Warfarin 
Bridge 

Overlapping 

LMWH to 
Dabigatran 

(RE-COVER) 

LMWH to 
Edoxaban 

(HOKUSAI) 
Switching 

Apixaban 

(1 week high 
dose) 

Rivaroxaban  
(3 week high  

dose ) 
(EINSTEIN) 

Oral 
Monotherapy 

(AMPLIFY) 

Goldhaber SZ, et al.  Lancet 2012; 379:835-1846.  

Kearon C et al. Chest 2016; 149:315-352.  

 

Approaches to the Treatment of  VT 



The 2016 ACCP guidelines prefer DOACs to warfarin for patients 

with VTE without cancer because of less bleeding and greater 

convenience. 

Patients with CKD:  For all DOACs if CrCl<30 mL/minute 

   For Apixaban if CrCl< 25 mL/minute 
ACCP 2016 
EHRA 2018 
ESC 2019 

ASHP/ACCP Anticoagulation 2020 



NCCN Guidelines 



ESC Guideline 



Cancer 

• DDI: Doxorubicine, Vinblastin, Imatinib, Crizotinib, Vandetinib, 
Sunitinib, Abiraterone, Enzalutamide 

EHRA 2018 



Dosing of DOAC in VTE Treatment 

ASHP/ACCP Anticoagulation 2020 



Extended treatment 

• AMPLIFY Ext: Apixaban 5 mg and 2.5 mg BD were superior to 
placebo for efficacy, with similar safety in patients who had already 
completed 6 months of therapy 

ASHP/ACCP Anticoagulation 2020 



VTE Prophylaxis and Treatment 

Apixaban Role 



VTE Prophylaxis 

• Orthopedic surgery;  

• Dabigatran (Hip, inferior to Enoxaparion 30 mg BD in Knee),  

• Rivaroxaban (Hip and Knee) 

• Apixaban (Hip and Knee; superior to Enoxa 40 mg daily, non inferior to enoxa 
30 mg BD). No difference in major bleeding. 

ASHP/ACCP Anticoagulation 2020 



VTE Prophylaxis in Orthopedic Surgery 

ASHP/ACCP Anticoagulation 2020 



VTE Prophylaxis in Medically ill Patients 

• Apixaban (2.5 mg BD) and rivaroxaban (10 mg once daily) compared 
with 6–10 days of enoxaparin 40 mg once daily for a month.  

• Both trials had significant increases in major bleeding with nominal 
benefit.  

 

Medically ill patients; Betrixaban and rivaroxaban 
ASHP/ACCP Anticoagulation 2020 



Preoperative management of DOAC 

No Bridge Therapy 
ASHP/ACCP Anticoagulation 2020 



Apixaban 
before CAG or 

PCI 



Administration 

• With or without food 

• If patient unable to swallow whole tablets, may crush 5 mg or 2.5 mg 
tablets and suspend in 60 mL of water, D5W, or apple juice or mix 
with applesauce; administer immediately 

 



Missed Dose 

• A forgotten dose can be taken up until 6 hours after the scheduled 
dose 

• For patients with high stroke risk and low bleeding risk this can 
extend to the next dose 

 

Double Dose 

• The next planned dose may be left out 

• Dosing restart after 24 hours 

 



Uncertainty about dose intake 

• Do not take another tablet 

• Start the next dose at the 12h interval 

 

 

 



Apixaban conversion to and from other anticoagulants 

ASHP/ACCP Anticoagulation 2020 
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