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Aim of Project
• The Drug Effectiveness Review Project (DERP) aims to present 

information to the Washington State Pharmacy and Therapeutics 
(P&T) Committee with topic reports on 9 drug classes that are 
candidates to be archived from active review by the Committee

• The 9 drug classes identified by the Washington Health Care 
Authority (HCA) as archive candidates are:
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• Anticoagulants • Long-acting opioids
• Antiemetics • Overactive bladder drugs
• Antiplatelets • PCSK9 inhibitors
• Asthma controllers • Statins
• Asthma quick relief drugs

Drug class in green is presented in this report



Overview of Presentation
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Condition of Interest: Thrombosis
• Inappropriate clotting of the blood

 In the venous system: risk for deep vein thrombosis (DVT) and 
pulmonary embolism (PE)
o Risk factors include cancer, immobilization (e.g., long plane flights 

and major orthopedic surgery), pregnancy, oral contraceptives, 
smoking, obesity, and advanced age

• Provoked venous thromboembolism (VTE; no identifiable risk factor)
• Unprovoked VTE (caused by known event or risk factor)

 In the arterial system: risk for thromboembolic stroke and heart 
attack (or myocardial infarction [MI])
o Risk factors include family history, nonvalvular atrial fibrillation, 

atherosclerosis, smoking, obesity, diabetes, inactivity, and advanced 
age 3

https://wwwnc.cdc.gov/travel/yellowbook/2024/air-land-sea/deep-vein-thrombosis-and-pulmonary-embolism
https://www.ncbi.nlm.nih.gov/books/NBK538430/


Thrombosis Epidemiology
• The CDC estimates up to 900,000 people (1 to 2 per 1,000) could be 

affected by DVT or PE each year in the US
 May cause 60,000 to 100,000 deaths per year

• An estimated 50% to 66% of all strokes are thrombotic strokes
• About one-third of sudden cardiac deaths are attributed to thrombosis
• Time trends indicated rates of venous thromboembolism (VTE) did not 

decline between 2003 and 2013 (no more recent national data), likely due 
to a concomitant increase in major risk factors

• Many studies suggest Black individuals have higher rates of VTE than 
White individuals in the US; obesity rates may be a primary reason, but 
other reasons are more unclear
 In 1 study, predictors of mortality in VTE hospitalizations included being of 

African American, Hispanic, or Asian/Pacific Islander race, female gender, and 
of older age 4

https://www.cdc.gov/ncbddd/dvt/data.html
https://www.health.harvard.edu/a_to_z/thrombotic-stroke-a-to-z#:%7E:text=In%20especially%20severe%20cases%2C%20a,all%20strokes%20are%20thrombotic%20strokes.
https://www.ncbi.nlm.nih.gov/books/NBK534808/
https://www.sciencedirect.com/science/article/pii/S2666572723000032?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9232870/#:%7E:text=Racial%2Fethnic%20differences%20in%20the,and%20Hispanics%20compared%20with%20Whites.
https://www.sciencedirect.com/science/article/pii/S2213333X17301701


Treatments for Thrombosis
• Pharmacological treatment (antiplatelet vs. anticoagulation agents)

 Considerations for treatment type depend on:
o Provoked vs. unprovoked VTE
o First vs. subsequent episode

 Treatment typically entails three stages, the initial, chronic, and extended stages
o In-patient/ treatment initiation

• Anticoagulation with IV unfractionated heparin (UFH) or low molecular weight 
heparins often recommended

• Transition to Warfarin or DOAC
o Out-patient for prevention and extended treatment

• Warfarin
• DOACs

• Other treatment options
 Healthy lifestyle behaviors (diet, exercise)
 Compression devices or stockings after surgery 5

https://plr.cht.nhs.uk/download/949/Unprovoked%20Venous%20Thrombosis%20%28VTE%29#:%7E:text=A%20DVT%2FPE%20is%20called,we%20call%20it%20%E2%80%9CProvoked%E2%80%9D.
https://www.ncbi.nlm.nih.gov/books/NBK538430/
https://www.ncbi.nlm.nih.gov/books/NBK538430/


Summary of Most Recent DERP Products
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Last Report 2016

Date Presented May 2016

Report Title Drug Class Review: Newer Oral Anticoagulant Drugs

Search Dates Most from database inception through September 24, 2015

Authors Pacific Northwest Evidence-based Practice Center and CEbP authors

Scans/Surveillance Since Last Report

April 2018 Direct-Acting Oral Anticoagulant Drugs
•Search Dates: January 2017 through February 2018

April 2017 New Oral Anticoagulant Drugs
•Search Dates: August 2015 through March 2017

https://www.derpclearinghouse.org/topicfiles/anticoagulants/update_1/
https://www.derpclearinghouse.org/topicfiles/anticoagulants/scans/?


PICOS of Most Recent DERP Report
• Population

 Adult populations for:
o Treatment of DVT or pulmonary embolism PE
o Prevention of VTE in patients with prior events with increased risk

• Comparators
 Another included intervention (head-to-head)
 Other anticoagulants (oral or injectable; including, but not limited to, 

warfarin, unfractionated heparin, low molecular weight heparins) 
 Aspirin for patients unable to take warfarin 
 Placebo (only for extended treatment to prevent recurrence of VTE)

• Study Designs
 RCTs, comparative effectiveness reviews, nonrandomized studies
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PICOS of Most Recent DERP Report
• Interventions
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Name Brand Name FDA Approval 
Date Mechanism Usual Daily 

Dose/Range 

Apixaban Eliquis 12/28/2012 Direct factor Xa inhibitor 10 mg 

Dabigatran Pradaxa 10/19/2010 Direct thrombin (factor IIa) 
inhibitor 75 to 300 mg 

Edoxaban Savaysa 01/08/2015 Direct factor Xa inhibitor 60 mg 

Rivaroxaban Xarelto 01/01/2011 Direct factor Xa inhibitor 10 to 30 mg 



PICOS of Most Recent DERP Report
• Outcomes

 Mortality (all-cause and cardiovascular) 
 Symptomatic thromboembolic event (ischemic stroke, recurrent/initial 

DVT or PE) 
 Cardiovascular events (including, but not limited to, MI) 
 Functional capacity (e.g., return to work, ability to work) 
 Quality of life (e.g., SF-36)
 Overall adverse events (AEs) reported
 Overall withdrawals due to AEs 
 Major AEs (e.g., bleeding, intracranial bleeding, readmission, reoperation) 
 Specific adverse events or withdrawals due to specific adverse events 
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Key Questions in Most Recent DERP Report
• What is the evidence on the effectiveness and harms of the 

direct-acting oral anticoagulants compared with each other or 
with other anticoagulants for:

1. Treatment of a VTE event in adults? 
2. Extended treatment to prevent recurrence of thromboembolic 

events in adults at increased risk?
3. Prevention of thromboembolic events in adults with atrial fibrillation 

or VTEs in adults who have undergone orthopedic surgery?
4. Differences in outcomes across drugs in subgroups of patients 

based on demographics (age, racial groups, gender); socioeconomic 
status, other medications (drug-drug interactions); comorbidities 
(drug-disease interactions); or pregnancy
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Summary of Findings in Most Recent DERP Report (slide 1 of 2)
• 2016 Report

 Included 53 studies comparing DOACs with placebo, warfarin, 
heparins, or aspirin
o 44 RCTs (in 86 publications)
o 4 observational studies (in 5 publications)
o 5 systematic reviews
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Summary of Findings in Most Recent DERP Report (slide 2 of 2)
• Summary of key findings:

 Evidence directly comparing DOACs was unavailable; current evidence is 
limited to indirect comparisons (with and without network meta-analyses)

 Low-strength evidence suggested apixaban and rivaroxaban had lower risk 
of VTE and mortality in orthopedic patients compared with higher-dose 
dabigatran

 In atrial fibrillation, edoxaban 30 mg had a higher risk of stroke or embolism 
than apixaban, and rivaroxaban had higher risk than higher-dose dabigatran 

 Differences in effectiveness were not found among the drugs in initial or 
extended treatment for VTE (no evidence for extended treatment with 
edoxaban)

 In indirect comparisons, apixaban, edoxaban, and lower-dose dabigatran 
had lower rates of major bleeding than other DOACs. 

 Evidence on other comparisons and outcomes were insufficient to draw 
conclusions 12



Summary of Findings in Most Recent Scans/Surveillance

• 2017 and 2018 Scans (searched through February 2018)
 1 new drug (betrixaban, brand name Bevyxxa)
 No new indications or boxed warnings
 11 new studies

o 1 new systematic review on venous thromboembolism prophylaxis 
in major orthopedic surgery

o 11 new head-to-head trials 
• 7 for atrial fibrillation
• 2 for orthopedic surgery
• 1 for pulmonary embolism
• 1 for VTE in cancer patients
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New FDA Actions Since Last DERP Report
• New drugs

 Betrixaban was newly approved in 2017 and identified in 2018  DERP 
scan product only, but then discontinued in 2020
o Factor Xa inhibitor indicated for prophylaxis of VTE in adults hospitalized 

patients at risk for VTE
• New indications

 Dabigatran
o Expansion to use in pediatric patients (aged 8 to < 18 years) for 

treatment of VTE after ≥ 5 days parenteral anticoagulant treatment, 
and prevention for recurrent VTE (2021)

 Rivaroxaban
o Expansion to use combination with aspirin to reduce major CV events in 

adults with CAD or PAD (2018)
o Expansion to use in combination with aspirin after lower-extremity 

revascularization due to PAD (2018)
14



FDA-Approved Indications
• Indications as of October 26, 2023
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Generic 
Name
Brand Name

Stroke 
prevention 
in NVAF 

Treatment of 
DVT and PE

Prevention of 
recurrent DVT 
and PE

Prevention of 
VTE after total 
knee or hip 
replacement

Prevention of VTE 
in hospitalized, 
acutely ill patients

Prevention of 
major CV event 
in chronic 
CAD/PAD

Betrixaban
(Bevyxxa)

• Product discontinued, April 2020 
• FDA withdrew approval of the NDA at the request of Portola Pharmaceuticals, April 15 2021

Apixaban
(Eiquis) √ √ √ √

Dabigatran
(Pradaxa) √ √ √ √

Edoxaban
(Savaysa) √ √

Rivaroxaban
(Xarelto) √ √ √ √ √ √

Abbreviations. CAD: coronary artery disease; CV: cardiovascular; DVT: deep vein thrombosis; NDA: new drug application; 
NVAF: nonvalvular atrial fibrillation; PAD: peripheral artery disease; PE: pulmonary embolism; VTE: venous 
thromboembolism.

https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/202155s034lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/022512s041lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/206316s019lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/022406s041lbl.pdf


New FDA Actions Since Last DERP Report
• New boxed warnings

 No new boxed warnings identified 
• New warnings/precautions/contraindications

 Contraindicated for people with increased risk for with triple 
positive antiphospholipid syndrome for 
o Apixaban (2018) 
o Dabigatran (2018) 
o Edoxaban (2020)
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Pipeline Therapies (Oral Anticoagulants)
• Tecarafin, a noncompetitive inhibitor of vitamin K epoxide reductase

 For prevention of systemic thromboembolism of cardiac origin in patients with 
end-stage renal disease and atrial fibrillation

 Similar to warfarin, INR must be monitored. Unlike warfarin, tecarfarin is 
metabolized by esterases, not by cytochrome P450 system, so it avoids 
cytochrome P450–mediated drug–drug or drug–food interactions

• Milvexian, an oral Factor X1a inhibitor (new class)
 Appears to provide the same anticoagulant properties of current drugs like 

BMS’ Eliquis (apixaban) and Bayer’s J&J-partnered Xarelto (rivaroxaban), 
without raising the risk of bleeding side effects

• BAY243334 (Asundexian) is an oral Factor XIa (FXIa) inhibitor
 For prevention of thrombosis and may have reduced bleeding risks

17

Note: All pipeline therapies are in phase 3 trials



Generic Drug Status
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Name Generic 
Availability Status

Apixaban No Estimated date of earliest possible generic launch: April 2028a

Dabigatran Yes Newly available as generic since last report

Edoxaban No Application in (tentatively approved; not marketable due to 
patent)

Rivaroxaban No Estimated date of earliest possible generic launch: March 2025a

Note: a Source, IPD Analytics



Clinical Practice Guidelines (slide 1 of 6)
• Treatment of venous thromboembolism

 Initial anticoagulation therapy administered immediately following 
diagnosis (first 0 to 10 days) includes oral or subcutaneous agents 
(LMW heparins, fondaparinux, DOACs); choice should depend on risk 
of bleeding, comorbidities, and preferences
o Initiation with LMW heparin preferred for patients with cancer, who 

are pregnant, issues with oral route absorption, or plan for warfarin, 
dabigatran or edoxaban for later long-term use later

o IV heparin only recommended with renal failure or poor absorption
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Note. Primary source UpToDate; recommendations cross-referenced/verified against key clinical practice guidelines (slide 25). 

https://www.uptodate.com/contents/table-of-contents/primary-care-adult/general-medicine


Clinical Practice Guidelines (slide 2 of 6)
• VTE prophylaxis

 Apixaban and rivaroxaban recommended for medical oncology patients
receiving thrombotic anticancer regimens (more evidence for these 
agents)

 After discharge (3 to 12 months post event)
o All DOACs recommended as first line treatment for longer-term 

anticoagulation after VTE, except with pregnancy, renal insufficiency
o DOACs (rivaroxaban or apixaban over dabagatran or edoxaban because 

of limited data in latter agents) and LMW heparins are first line agents 
following major orthopedic surgery, except for hip fracture surgery due to 
insufficient data

• Not studied in nonorthopedic surgical patients
20

Note. Primary source UpToDate; recommendations cross-referenced/verified against key clinical practice guidelines (slide 25). 

https://jnccn.org/view/journals/jnccn/19/10/article-p1181.xml
https://www.uptodate.com/contents/table-of-contents/primary-care-adult/general-medicine


Clinical Practice Guidelines (slide 3 of 6)
• VTE prophylaxis (cont.)

 Indefinite anticoagulation
o Depends on risk for VTE recurrence, patient preferences and values
o High risk patients (risk of VTE recurrence of > 5% annually), and some 

intermediate risk patients (case by case) are candidates
• Patients typically continue on agent used after discharge 
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Note. Primary source UpToDate; recommendations cross-referenced/verified against key clinical practice guidelines (slide 25). 

https://www.uptodate.com/contents/table-of-contents/primary-care-adult/general-medicine


Clinical Practice Guidelines (slide 4 of 6)
Initial Treatment for DVT
• Proximal DVT
 Low bleeding risk: anticoagulant therapy (see treatment of VTE slide for agent 

selection)
 High bleeding risk: IVC filter placement; anticoagulation therapy as soon as 

contraindication resolves

• Distal DVT
 Low bleeding risk and high embolization risk: anticoagulant therapy (see 

treatment of VTE slide for agent selection)
• Low bleeding and embolism risk, or high bleeding risk: ultrasound surveillance

22

Long-term treatment for DVT (see VTE prophylaxis (slides 20, 21)
• Continue anticoagulation treatment for at least 3 months post event
• Some patients may be candidates for indefinite anticoagulation therapy



Clinical Practice Guidelines (slide 5 of 6)
Initial Treatment for PE
• Assess hemodynamic stability, and provide respiratory and 

hemodynamic support as needed
• For hemodynamically stable patients, anticoagulation therapy 

indicated for patients with low bleeding risk (see treatment of VTE 
slide for agent selection)
 High bleeding risk, place IVC filter

• For unstable patients, reperfusion therapy, such as thrombolytic 
therapy
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Long-term treatment for PE (see VTE prophylaxis (slides 20, 21)
• Continue anticoagulation treatment for at least 3 months post event
• Some patients may be candidates for indefinite anticoagulation therapy



Clinical Practice Guidelines (slide 6 of 6)
• Arterial thrombosis

 Acute coronary syndrome (ACS)
o Rivaroxaban added to dual antiplatelet therapy (DAPT) recommended to 

reduce risk of recurrent ischemic events (triple therapy) in patients with ACS 
without percutaneous coronary interventions (PCI)

• The DOAC may be continued after antiplatelet therapy discontinued after 1 year
 Arterial fibrillation

o Long-term anticoagulant agents recommended to reduce risk of stroke and 
other embolic events

o DOACs recommended over warfarin for most patients (no recommendations 
for specific DOACs over others)

 Ischemic stroke
o Acute treatment: limited role of DOACs
o Secondary prevention: see atrial fibrillation (above) 
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Note. Primary source UpToDate; recommendations cross-referenced/verified against key clinical practice guidelines (slide 25). 

https://www.uptodate.com/contents/table-of-contents/primary-care-adult/general-medicine


Key Clinical Practice Guidelines
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Focus Date Title of Guideline
National Comprehensive Cancer Network (NCCN)
Cancer 2021 Cancer-Associated Venous Thromboembolic Disease, Version 2.2021
American College of Cardiology
Chronic coronary 
disease 2023 Chronic Coronary Disease: Guideline for Management

Atrial fibrillation 2019 Guideline for the Management of Patients With Atrial Fibrillation
American College of Chest Physicians (ACCP)
Perioperative 
management 2018 Perioperative Management of Antithrombotic Therapy

American Society of Hematology (ASH)
Anticoagulation 
therapy 2018 Management of VTE: optimal management of anticoagulation therapy

DVT and PE 2020 Management of VTE: treatment of deep vein thrombosis and pulmonary embolism
Thrombosis Canada
Orthopedic 
surgery 2020 Thromboprophylaxis: orthopedic surgery

https://pubmed.ncbi.nlm.nih.gov/34666313/
https://pubmed.ncbi.nlm.nih.gov/37471501/
https://pubmed.ncbi.nlm.nih.gov/30686041/
https://pubmed.ncbi.nlm.nih.gov/35964704/
https://ashpublications.org/bloodadvances/article/2/22/3257/16107/American-Society-of-Hematology-2018-guidelines-for?searchresult=1
https://ashpublications.org/bloodadvances/article/4/19/4693/463998/American-Society-of-Hematology-2020-guidelines-for
https://thrombosiscanada.ca/wp-uploads/uploads/2021/01/9.-Thromboprophylaxis-Orthopedic-Surgery_11May2020.pdf


Questions? 
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