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The Ideal Anticoagulant

i. pos administration, od or bid
ii. Highly efficacious
iii. Predictable Pharmacokinetics
iv. Bleeding risk free
v. No need to monitor
vi. Wide therapeutic margins
vii. Without dose adjustments
viii.No food/drug interactions
ix. Without plasma protein binding
x. Inhibition of Coagulation factors both in bound 

(thrombus) and unbound (plasma) forms



Historical development of anticoagulant treatment

Heparin

• 1930s

Warfarin
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Vitamin K Antagonists

• Approved in 1954, VKAs (warfarin, coumadin) for more than one-half 
of a century, had been the mainstay of therapy for thrombotic 
diseases. Given the established safety profile of VKAs, as well as the 
efficacy in reducing the risk for fatal pulmonary embolism and 
recurrent thrombosis, they represented the gold standard 

• There are several shortcomings associated with VKAs: 

1. they require monitoring

2. the metabolism of the drug is affected by diet and other medications

3. they have a defined bleeding risk of 5% to 6% per year.



Direct Oral Anticoagulants

•  DOACs have revolutionized anticoagulation 
management in both stroke prevention and venous 
thromboembolism (VTE) treatment/prevention.

•  Clinical trials and secondary real-world data have 
shown that DOACs have similar efficacy and, in some 
cases, improved bleeding safety profiles compared 
with vitamin K antagonists

• Popularity of DOACs is constantly increasing around 
the world, whereas that of warfarin has exhibited a 
constant and inexorable decline                                                                 
(G. Lippi  et al.  Ann Transl Med 2017;5(16):322, google trend data)



acute subacute/intermediate chronic/long-term Phase of DVT/PE

LMWH-UFH s.c.
Vitamin K Antagonist

LMWH-UFH s.c. Dabigatran/Pradaxa® (150 mg BID)

Rivaroxaban/Xarelto® (15 mg BID for 3 weeks, followed by 20 mg OD)

„Conventional“ treatment

„Switching“

„Single-drug approach“

LMWH-UFH s.c. Edoxaban (60 or 30 mg OD)

Apixaban/Eliquis® (10 mg BID for 1 week, followed by 5 mg BID)

DOACs- Direct pos anticoagulants, novel option,                      
simple single drug approach



Oral Anticoagulant prescription trends: AF



Oral Anticoagulant prescription trends: VTE

137.203 VTE patients 56.7 ± 
16.3 years old και M/F 1:1.

Warfarin was the preferred 
modality for 98.7% of patients 
in the start of 2012. By the 
end of 2017 warfarin 
prescription drops at 17.5%.  



• Anticoagulation prescription in 
cancer patients with VTE or AF.

• Single-center, retrospective study 
214 patients (2013-2016)

• Assessed prescription pattern, 
safety and efficacy of 
anticoagulation

• 71/214 (33%) received DOACs.

Oral Anticoagulant prescription trends: VTE



Approved indications for DOACs

Dabigatran Rivaroxaban Apixaban Edoxaban Betrixaban

A-fib 
stroke ppx

Acute VTE 
treatment

Extended 
VTE 
treatment
Post-op 
VTE ppx

*following parenteral anticoagulation after 5-10 daysς

* *
VTE
ppx
in
Med
Pts



Anticoagulant treatment indications

VTE location:
Usual vs …….unusual sites

VTE in special populations



 Selection of Anticoagulant

 Duration Of Anticoagulation

Current management of oral anticoagulation

• Unusual sites
• Antiphosholipid Syndrome, HIT
• CAT, Special Populations
• Patient preferences, Cost

• Unprovoked VTE
• Hormone related VTE



Selection of Oral Anticoagulant

• 2020 ESC Guidelines, DOACs are the preferred treatment 
option for stroke prevention among patients with AF 

• CHEST 2021 2nd update to the 9th edition: DOACs over VKA as 
treatment-phase (first 3 months) anticoagulant therapy and 
extended-phase anticoagulation with a DOAC

• CHEST 2021 2nd update to the 9th edition: oral Xa inhibitor 
over LMWH for the initiation and treatment phases of therapy 
(all cancers???)

• CHEST 2021 2nd update to the 9th edition:  for extended-
phase anticoagulation, we suggest the use of reduced-dose 
apixaban or rivaroxaban 



 VTE pathophysiology in thrombotic APS and HIT is complex encompassing
cellular and/or complement activation. In the above clinical entities we 
observe high prevalence of arterial thrombosis and VTE relapse rates in 
anticoagulated patients.

 In   4% of cases VTE is located at splanchnic, CNS, renal and ovarian 
vasculature. Thrombosis in the above sites collectively are known as 
VTE-AL (atypical location). VTE-AL management is supported by large 
relative studies and few existing guidelines are based mainly on expert 
opinion.

Gray zones: VTE in unusual sites & special populations



Gray zones: DOACs for VTE in unusual sites & 
special populations

• Cerebral Venous Thrombosis : no CVT patients 
were included in the large phase 3 studies 

• SVT : DOACs are used without significant scientific 
backround. In all prospective DOACs studies patients 
with moderate-severe liver failure were excluded.

• There are no large studies for DOACs in states of 
high thrombotic risk like APS or HIT. 



VTE in unusual sites management

CVT

SVT

A long-long time
ago…… 2016



Oral anticoagulation in SVT: benefits

 Anticoagulation in patients 
with non-malignant portal 
thrombosis can result in 
restored portal vein 
patency and improved 
liver function

B. Scheiner, et al. Anticoagulation in non-malignant portal vein thrombosis is
safe and improves hepatic function. Wien Klin Wochenschr (2018) 130:446–455



DOACs in SVT

S. Basili, et al. Anticoagulant therapy in patients with liver cirrhosis and portal vein 
thrombosis:insights for the clinician. Ther Adv Gastroenterol 2018, Vol. 11: 1–10



• 80 pts with chronic HCV 
and portal vein thrombosis
(67 M,13 F)  average age
43.2 ± 3.8 yrs.

Rivaroxaban Warfarin





DOACs in Cerebral Vein Thrombosis, 
RESPECT-CVT study (dabigatran)

 Prospective, randomized, 
multicentric study in 9 countries
(France, Germany, India, Italy, 
Holland, Poland, Portugal, Russia 
and Spain)

 120 patients with CVT were 
randomized to receive warfarin 
or dabigatran



DOACs in Cerebral Vein Thrombosis, 
RESPECT-CVT study (dabigatran)



DOACs in CVT

 systematic review and meta-analysis of studies that compared 
the safety and efficacy of DOACs to VKA in treating CVT.

 6 studies (5 observational studies and 1 randomized clinical trial) 
comprising 412 patients (age range 16–83 years) were analyzed. 

 DOAC was used in 151 patients, while 261 received VKA.
 The follow-up period was 3–11 months.
 efficacy of DOACs was comparable with VKA in terms of 

thrombus recanalization (RR 1.02, 95% CI 0.89–1.16) and 
functional recovery.

 Patients treated with DOAC developed lower major bleeding 
events when compared to VKA, although this did not reach 
statistical significance (RR 0.44, 95% CI 0.12–1.59).



DOACs in upper extremity DVT



• Prospective study assessing safety and efficacy of 
DOACs -rivaroxaban and apixaban- in VTE-AL, 
collecting data from Mayo Thrombophilia Clinic 
Registry.

• 36 Patients with VTE-Al receiving DOACs (2013-
17), were compared with 352 typical location 
VTE patients and 27 VTE-AL patients receiving 
enoxaparin or warfarin.

• VTE relapses and bleeding episodes were similar 
irrespective of location of VTE and modality of 
treatment.





Use of direct oral anticoagulants in 
antiphospholipid syndrome.
 Cohen H, et al.
JTH 2018 Apr 6. doi: 10.1111/jth.14017. 
[Epub ahead of print]

DOACs in thrombotic APS



Patient level meta-analysis:
 
a) VTE relapse rates in APS patients receiving DOACs
b) Investigation of factors related with DOACs failures.
• 47 studies with 447 APS patients under DOACs treatment

(rivaroxaban=290, dabigatran etexilate=144 και apixaban=13).
• 73/447 patients (16%) presented new thrombotic episode 

(28 VTE, 31 ATE, 13 microvascular). Average time to DOACs failure             
12.5 months. 

• Triple antibody positivity was associated with significant 4ply increase 
in relapse risk (OR=4.3).

• In patients receiving anti-Xa compounds, history of arterial thrombosis
was associated increased relapse risk (OR=2.8).

DOACs in thrombotic APS



DOACs in thrombotic APS : Guidelines

L. Skeith. Blood.2018;132(21):2219-2229

Treatment of the antiphospholipid 
syndrome with direct oral anticoagulants 
Position statement of German societies
Vasa (2019), 48, pp. 483-486.

Conclusions: 
1. Clinical suspicion of APS requires 
careful diagnostic testing. Because of 
inadequate diagnostic workup, many 
patients may not even have an APS, and 
these patients could be adequately 
treated with a DOAC.
2. Patients with single or double positive 
antiphospholipid antibodies but without 
positive LA may have a comparably low 
thrombotic risk and may also be treated 
with a DOAC in venous TE – sufficient 
evidence for that conclusion is not yet 
available but is suggested by the results 
of meta-analyses. 



DOACs in HIT patients 

 HIT constitutes severe prothrombotic state necessitating 
promptly effective anticoagulation

 DOACs are an attractive option they have rapid onset, they are 
not affecting protein C levels and they are not antigenic.

 HIT patients often present renal or hepatic failure, thay are 
treated with CYP3A4 inducers, they present thrombocytopenia                      
PLTs <80 x 109/l  and icreased bleeding risk

 We do not have readily available laboratory tests to monitor                    
DOAC treatment. 



Blood. 2017;130(9):1104-1113



Blood. 2017;130(9):1104-1113

 No immunogenic interraction between DOACs and HIT antibodies.
 DOACs unlike AVKs can be readily administrated in the acute phase of HIT.
 DOACs can be administered as long term anticoagulation avoiding the transition from 

parenteral to oral treatment.



DOACs in HIT patients. Guidelines



DOACs in Cancer Associated VTE



CHEST 2016; 149(2):315-352







Al-Samkari H, Connors JM. The role of direct oral anticoagulants in 
treatment of cancer-associated thrombosis. Cancers (Basel). 2018;10

DOACs in CAT-VTE



Farmakis et al, Eur J Prev Cardiol 2020

Tailor-made (TBIP)  
approach  with 

Reassessment on 
patients' journey 

Personalized approach for CAT-VTE



VTE MANAGEMENT IN OBESITY: Challenges

 Other than weight loss, no current published recommendations 
available to prevent/treat thrombosis in obese patients

 It is established that obese patients require significantly higher doses 
of warfarin to reach INR goals in a timely manner 

 Uncertainty of weight-based and maximum doses of LMWH
 DOACs are approved with fixed doses and obese patients were 

excluded from the trials to support approval 
 Using anti-Xa levels with these therapeutic options are not well 

established 

Blokhin, Current Opinion in Hematology, September 2013. 
Yang, Journal of Preventive Medicine & Public Health, November 2012.



VTE MANAGEMENT IN OBESITY: 
Summary of Clinical Data

X= no available data Martin et al J Thromb Haemst 2021



Updated Summary Guidance Statements for 
use of DOACs for VTE in patients with obesity

1) Consistent with the 2016 ISTH SSC recommendations, we conclude that the use of any DOAC is appropriate for patients with BMI up to 40 kg/m2 

or weight 120 kg. For patients with BMI > 40 kg/m2 or weight >120 kg, we recommend that the individual DOACs should be used as follows:

2) For treatment of VTE, we suggest that standard doses of rivaroxaban or apixaban are among appropriate anticoagulant options regardless of high 
BMI and weight. Less supportive data exist for apixaban than rivaroxaban. VKA, weight-based LMWH (per manufacturers’ recommendations), and 
fondaparinux are also options.

3) For primary prevention of VTE, we suggest that standard doses of rivaroxaban or apixaban are among appropriate anticoagulant options 
regardless of high BMI and weight. Drug approval is restricted to elective hip and knee arthroplasty and (in some countries) extended VTE 
prevention following acute medical illness.

4) We suggest not to use dabigatran, edoxaban or betrixaban for VTE treatment and prevention in patients with BMI >40 kg/m2 or weight >120 kg,
given unconvincing data for dabigatran, and lack of clinical or PK/PD data for edoxaban and betrixaban.

5) We suggest not to regularly follow peak or trough drug-specific DOAC levels because there are insufficient data to influence management
decisions.

6) We suggest not to use DOAC for treatment or prevention of VTE in the acute setting after bariatric surgery (because of concerns of decreased 
absorption), and instead, to initiate such patients on parenteral anticoagulation in the early postsurgical phase. We suggest that switching to VKA 
or DOAC may be considered after at least 4 weeks of parenteral treatment, and if so, suggest obtaining a DOAC trough level to check for drug 
absorption and bioavailability.

Martin et al J Thromb Haemst 2021



ORAL ANTICOAGULATION MANAGEMENT 
IN THE ELDERLY: Challenges

• Prevalent features that complicate anticoagulant management in older adults 
are: non-adherence, falls, chronic kidney disease (CKD), polypharmacy, food-
drug, and drug-drug interactions.

•  At a prescriber level, concerns about bleeding have led to the underuse and 
underdosing of anticoagulants in this population.

• ! older patients with AF with an additional risk factor for stroke would have to 
fall 295 times a year for the risk of a subdural hematoma to outweigh the 
reduction in stroke risk with anticoagulant therapy

• Almost two-thirds of all VTE events occur in patients over 70 years
• Prior to the introduction of DOACs, 50% of eligible AF patients received 

treatment with a VKA, and only 50% who received treatment had a TTR >60%.



ORAL ANTICOAGULATION MANAGEMENT 
IN THE ELDERLY: Challenges

Gross PL and Chan NC (2021)
Thromboembolism in Older Adults.
Front. Med. 7:470016.
doi: 10.3389/fmed.2020.470016



ORAL ANTICOAGULATION MANAGEMENT 
IN THE ELDERLY



ORAL ANTICOAGULATION MANAGEMENT 
IN CHILDREN: Challenges

 The incidence of thromboembolic events is relatively low in the general 
pediatric population, but it increases in hospitalized children and those who 
undergo thrombogenic procedures.

 Although evidence regarding DOACs in children with VTE is growing, DOACs 
were excluded from existing guidelines due to the lack of reliable data at that 
moment.

 Standard treatment recommendations in pediatric patients with VTE include 
LMWH or UFH, followed by LMWH or AVK.
January 2022, DOACs with the most published pediatric data are rivaroxaban 

and dabigatran, and both have recent approval for treatment of pediatric VTE by 
the European Medicines Agency (EMA) and 
US Food and Drug Administration (FDA).



ORAL ANTICOAGULATION MANAGEMENT 
IN CHILDREN: Guidelines



Mechanical heart valves

Moderate to severe mitral stenosis

Severe renal or hepatic impairment

Pregnancy, lactation

Black box: Contraindications to DOAC use



Apixaban in End Stage Renal Disease/dialysis patients

• Apixaban in ESRD-AF patients, the RENAL-AF study-> Randomized controlled study. Stopped 
prematurely due to enrollment. TTR warfarin-treated patients was 44%. Clinically relevant bleeding 
events were ≈10-fold more frequent than stroke or systemic embolism in the study population.

• Single-centre prospective analysis carried out at Oxford Kidney Unit to evaluate the efficacy and 
safety of apixaban when used at the dose of 2.5-mg twice daily (BD) for dialysis patients with 
NVAF-> Supports apixaban at a dose of 2.5-mg BD in patients receiving dialysis as an 
alternative to VKA in NVAF, longitudinal data on apixaban levels, over a 3-month period, 
suggest that there is no risk of cumulative exposure.

• Retrospective cohort analysis of five U.S. claims databases->  evaluate the risk of recurrent 
VTE, MB, and CRNMB for apixaban versus warfarin among VTE patients diagnosed with CKD, 
including ESRD. 29,790 VTE patients with CKD were selected for analyses. Apixaban was 
associated with a significantly lower risk of recurrent VTE and MB than warfarin among VTE 
patients with CKD. CKD stages did not have significant impact on treatment effects for 
recurrent VTE and MB 

1. Circulation. 2022;146:1735–1745. DOI: 10.1161/CIRCULATIONAHA.121.054990
2. eJHaem. 2023;4:291–293
3. Thromb Haemost 2022;122:926–938



Apixaban in CKD patients with VTE

1. Thromb Haemost 2022;122:926–938



Direct Oral Anticoagulants (DOACs)
Pharmacokinetics & Pharmacodynamics

Property Dabigatran Rivaroxaban Apixaban Edoxaban Betrixaban

MOA Direct Thrombin  
Inhibitor

Direct Xa  
Inhibitor

Direct Xa  
Inhibitor

Direct Xa  
Inhibitor

Direct Xa  
Inhibitor

Bioavailability 6 –  7% 80% 50% 62% 35%

Tmax 1.5 hours 2 – 4  hours 2 – 3  hours 1 – 2  hours 3 – 4  hours

T½ 12 –  14 hours 9 –  13 hours 8 –  15 hours 8 –  11 hours 19 –  27 hours

CPY450
Metabolism

No Yes Yes No No

Drug Interactions P‐gp P‐gp P‐gp P‐gp P‐gp

+ CYP3A4 + CYP3A4

Dialyzable Yes No No No No

Renal Elimination 80% 35% 25% 40% <10%

Renal Dose Adjust Yes Yes No? Yes Yes

Antidote Yes Yes Yes Yes? Yes?

J Am Coll Cardiol Intv 2014;7:1333–51; P&T 2018; 43: 85‐88.





Are all DOACs the same???

• Direct comparisons between NOACs in trials are lacking
• Systematic review and meta-analysis to summarize the 

evidence of observational studies for direct comparative 
effectiveness and safety amongst NOACs in patients with 
AF.

• In this study, apixaban was found to have the most 
favorable safety profile amongst the three NOACs.

• No significant difference was observed in risk of stroke or 
systemic embolism between the NOACs. 

Direct comparative effectiveness and safety between non-vitamin K antagonist oral anticoagulants for stroke 
prevention in nonvalvular atrial fibrillation: a systematic review and meta-analysis of observational studies
Guowei Li et al. Eur J Epidemiol 2018



Current anticoagulant treatment patient 
preferences, cost

• Patients are willing to pay more for potential 
DOAC benefits?

• Utah Health Thrombosis Service were given a 
one-time electronic survey

• 68% of warfarin patients preferred to stay on 
warfarin

• Willingness to pay extra for DOAC advantages 
did not exceed $20/month in the majority of 
survey respondents.

• A recent study demonstrated a monthly median 
out of pocket cost for DOAC of $317 for 
Medicare Part D beneficiaries, as opposed to $8 
for warfarin

• cost is a factor in shared decision-making for 
oral anticoagulant therapy selection. J.N.Wright et al. Assessing patient preferences for switching from warfarin 

to direct oral anticoagulants. Journal of Thrombosis and Thrombolysis
https://doi.org/10.1007/s11239-019-01915-9



Kataruka et al. SAMe-TT2R2 predicts quality of anticoagulation in patients 
with acute venous thromboembolism: The MAQI2 experienceVasc Med. 2017 
June ; 22(3): 197–203. doi:10.1177/1358863X16682863 

Prediction of effective TTR levels:                        
the SAMe-TT2R2  score

-TTR <60% was more frequent among 
patients with a high (>2) versus low 
(0–1) SAMe-TT2R2 score (63.4% vs 
52.3%, p<0.0001).
-high SAMe-TT2R2 score (>2) 
correlated with increased overall 
adverse events driven primarily by 
increased recurrent VTE rates 
-The utility of the SAMe-TT2R2 score 
to guide clinical decision-making 
remains to be investigated.



Patients with a first episode of  
clinically symptomatic proximal  

DVT and/or PE (N=1626)

Patients discontinued  
anticoagulation and were  

followed for recurrent DVT/PE

Average of 6 months of  
anticoagulation treatment
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Risk of Recurrent DVT/PE Persists Following  
Discontinuation of Anticoagulation

1626 1300 1049  800 579 352 244 188 131 94 N/A

Prandoni P et al. Haematologica 2007; 92:199-205.



Ref2

Risk of Recurrent DVT/PE Following Discontinuation of 
Anticoagulation: Prediction Models



Role of Prevention of Recurrent VTE

Study Intervention
Recurrent  

VTE

PREVENT Warfarin, INR 1.5-2  
vs. placebo ↓64%

ELATE Warfarin, INR 2-3
vs. INR 1.5-2 ↓63%

RE-MEDY Dabigatran vs.  
warfarin, INR 2-3

Non-  
inferior

INSPIRE Aspirin vs. placebo ↓32%

Martinez C et al. Thromb Haemost. 2014; 112: 255-63.
Goldhaber SZ et al. Circulation. 2011; 123:664-7. Ridker PM 
et al. N Engl J Med. 2003; 348:1425-34. Kearon C et al. N Engl  
J Med. 2003; 349:631-9. Schulman S et al. N Engl J Med. 2013; 
368:709-18. Simes J et al. Circulation. 2014; 130:1062-71.

Cumulative Incidence of Recurrent
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Thromboembolism by VTE Type

Provoked Unprovoked

Prolonging anticoagulant therapy leads to a significant 
reduction of recurrence in patients with unprovoked VTE, 

a benefit, which is lost after stopping the anticoagulant 
treatment.



Major Bleeding R (95% CI) W(fixed)

8.80 (0.48‐154.5) 0.131

0.49 (0.09‐2.69) 0.388

0.25 (0.30‐2.28) 0.232

4.86 (0.23‐101.1) 0.121

7.35 (0.39‐140.1) 0.128

1.15 (0.44‐3.31) 1.0

0.01 0.1 1.0 100
Favors DOAC

10
Favors VKA

HR (95% CI) W(fixed)Recurrent VTE,
VTE‐related Death

EINSTEIN‐EXT 0.19 (0.09‐1.40) 0.20

AMPLIFY‐EXT 2.5 mg 0.19 (0.11‐0.33) 0.32

AMPLIFY‐EXT 5.0 mg 0.20 (0.11‐0.34) 0.352

RE‐SONATE 0.08 (0.03‐0.27) 0.081

Kearon 1999 0.03 (0.00‐0.49) 0.014

Fixed Effect 0.17 (0.12 ‐0.24) 1.0

0.01 1.0 1000.1
Favors DOAC

10
Favors VKA

Sindet‐Pedersen C et al. Thromb Res. 2015; 
136:732‐8.

Extended VTE Treatment & DOACs: Outcomes

83% relative risk reduction of recurrent VTE or  
VTE‐related death (CI: 0.12‐0.24, p<0.0001)

Meta‐analysis (n=3,015)

No significant increase in the risk of major  
bleeding (CI: 0.40‐3.31, p=0.38)



Duration of anticoagulant treatment 
after VTE event

2021



Duration of anticoagulant treatment 
after VTE event

2021



We did not identify direct studies
 to answer these questions

2023



DOACs Bleeding Management Overview

Bleeding at a critical site, hemodynamic 
instability,  decrease in Hgb > 2 g/dL, or > 2 
units of RBCs needed?

Non‐major bleeding  
Is an escalation of  

care required?

Major bleeding
Is it at a critical site* or 

life‐  threatening?

Administer antidote based  
on DOAC taken

*Critical site bleeds include central nervous system bleeding, pericardial tamponade, airway bleeding, hemothorax, intra‐abdominal bleeding, retroperitoneal hematoma, and  
intramuscular/intra‐articular extremity bleeding. Abbreviations: Hgb hemoglobin, RBCs red blood cells
Adapted from J Am Coll Cardiol. 2017 Dec 19;70(24):3042‐3067

Control bleeding but  
continue DOAC

Control bleeding and STOP  
DOAC

Control bleeding and STOP  
DOAC

Control bleeding and STOP  
DOAC

No Yes

Is the bleeding 
controlled?

No No YesYes

No



DOAC Reversal Strategies

Which DOAC?

Dabigatran Apixaban or 
rivaroxaban*

Idarucizumab
(consider activated charcoal if ingested  

within 2-4 hours)

Andexanet alfa
(consider activated charcoal if ingested  

within 2-4 hours)

Alternatives: 4‐Factor PCC or  
aPCC 50 units/kg IV

Alternatives: 4‐Factor PCC 50  
units/kg IV (preferred over aPCC)

*Case studies suggest that andexanet alfa may also be effective for reversing edoxaban 
and betrixaban  Abbreviations: aPCC activated prothrombin complex concentrates, PCC 
prothrombin complex concentrates  Adapted from J Am Coll Cardiol. 2017 Dec 
19;70(24):3042‐3067





Notable DOAC Drug-Drug Interactions

Category Examples Management

P-gp inducers Barbiturates, phenytoin, carbamazepine, rifampin,  St. John’s wort
Avoid dabigatran and edoxaban

Amiodarone, dronedarone*, diltiazem, Use dabigatran and edoxaban with

P-gp inhibitors verapamil, clarithromycin, grapefruit juice, caution; consider avoiding in renal
cyclosporine, tacrolimus, ketoconazole*, dysfunction
itraconazole, ritonavir

P-gp plus strong  CYP3A4 
inducers

Barbiturates, phenytoin, carbamazepine, rifampin,  St. John’s wort
Avoid apixaban and rivaroxaban

P-gp plus strong  CYP3A4 
inhibitors

Clarithromycin, grapefruit juice, ketonazole,  itraconazole, 
ritonavir

Avoid rivaroxaban
Dose-reduce apixaban, or avoid if  already using 
lower dose

P-gp plus moderate  
CYP3A4 inhibitors Dronedarone, diltiazem, verapamil, azithromycin

Use rivaroxaban with caution,  especially in 
renal dysfunction

*Dose-reduce dabigatran or avoid in coexisting renal dysfunction. DOAC direct-acting oral anticoagulant, P-gp p-glycoprotein  
Adapted from J Thromb Thrombolysis. 2016 Jan;41(1):206–32.





Why to measure DOACs?

68

Monitoring and reversal of direct oral anticoagulants
A. Cuker and D. Siegal. Hematology 2015



When do we need to measure DOACs 
in urgent situations?

• Bleeding or recurrence of thrombosis (to assessing the potential contribution 
of DOACs)

• Before an invasive procedure (elective or urgent surgery at risk of bleeding, 
thrombolysis) to make decision about timing of these procedures or to 
determine whether patients with acute ischemic stroke can safely be given 
fibrinolytic therapy.

• To select patients who will benefit from antidote administration
(RE-VERSE AD study; at baseline, 25 patients had a normal aPTT  more 

sensitive tests than the aPTT are needed to best identify patients who will 
benefit from idarucizumab and to monitor their response to treatment).

• To monitor the extent of reversal achieved when reversal agents are given
Douxfils et al. Exp. Op. Drug. Saf. 2015.

Weitz J, Eikelboom J. Circulation 2016





How to measure DOACs: summary of                   
systematic reviews and recommendations

Cuker A., et al. J Am Coll Cardiol. 2014
Lippi G. Clin Chem Lab Med. 2015
Samuelson BT, Cuker A. Blood Rev 2016


	Slide Number 1
	The Ideal Anticoagulant
	Historical development of anticoagulant treatment
	Vitamin K Antagonists
	Direct Oral Anticoagulants
	DOACs- Direct pos anticoagulants, novel option,                      simple single drug approach
	Oral Anticoagulant prescription trends: AF 
	Oral Anticoagulant prescription trends: VTE 
	Oral Anticoagulant prescription trends: VTE 
	Approved indications for DOACs
	Anticoagulant treatment indications
	Slide Number 12
	Selection of Oral Anticoagulant�
	Slide Number 14
	Gray zones: DOACs for VTE in unusual sites & special populations�
	VTE in unusual sites management
	Oral anticoagulation in SVT: benefits
	DOACs in SVT
	Slide Number 19
	Slide Number 20
	DOACs in Cerebral Vein Thrombosis, RESPECT-CVT study (dabigatran)  
	DOACs in Cerebral Vein Thrombosis, RESPECT-CVT study (dabigatran) 
	DOACs in CVT
	DOACs in upper extremity DVT
	Slide Number 25
	Slide Number 26
	DOACs in thrombotic APS
	DOACs in thrombotic APS
	DOACs in thrombotic APS : Guidelines
	DOACs in HIT patients 
	Slide Number 31
	Slide Number 32
	DOACs in HIT patients. Guidelines 
	DOACs in Cancer Associated VTE
	Slide Number 35
	Slide Number 36
	Slide Number 37
	DOACs in CAT-VTE
	Slide Number 39
	VTE MANAGEMENT IN OBESITY:  Challenges
	VTE MANAGEMENT IN OBESITY:                              Summary of Clinical Data
	Updated Summary Guidance Statements for use of DOACs  for VTE in patients with obesity
	ORAL ANTICOAGULATION MANAGEMENT                     IN THE ELDERLY:  Challenges
	ORAL ANTICOAGULATION MANAGEMENT                     IN THE ELDERLY:  Challenges
	ORAL ANTICOAGULATION MANAGEMENT                     IN THE ELDERLY
	ORAL ANTICOAGULATION MANAGEMENT                     IN CHILDREN:  Challenges
	ORAL ANTICOAGULATION MANAGEMENT                     IN CHILDREN:  Guidelines
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Direct Oral Anticoagulants (DOACs)
Pharmacokinetics & Pharmacodynamics
	Slide Number 52
	Are all DOACs the same???
	Current anticoagulant treatment patient preferences, cost
	Slide Number 55
	Risk of Recurrent DVT/PE Persists Following  �Discontinuation of Anticoagulation
	Slide Number 57
	Role of Prevention of Recurrent VTE
	Extended VTE Treatment & DOACs: Outcomes
	Duration of anticoagulant treatment �after VTE event
	Duration of anticoagulant treatment �after VTE event
	Slide Number 62
	DOACs Bleeding Management Overview
	DOAC Reversal Strategies
	Slide Number 65
	Notable DOAC Drug-Drug Interactions
	Slide Number 67
	Why to measure DOACs?
	When do we need to measure DOACs in urgent situations?
	Slide Number 70
	How to measure DOACs: summary of                   systematic reviews and recommendations

