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“Curbside”:

“Quick question:  How long would you anticoagulate a 64 year 

old with a basilic vein DVT after phlebotomy stick?”

VTE History

• “Basilic vein” is NOT a deep vein. 

• This patient has a superficial thrombophlebitis.
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Arm Clots – Basic Anatomy



“Curbside”:

“Quick question: Superficial clot in the right leg superficial femoral 

vein; not very symptomatic. My plan was to observe.”

VTE History

• “Superficial femoral vein” is NOT a superficial vein. 

• This pt has a proximal leg DVT.
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Know arm and leg venous anatomy

Teaching point  

Basics



Imaging characteristics

Doppler Ultrasound Caveats

Diagnosing recurrent DVT

 Decision is conglomerate of: 

(1) New clinical symptoms, (2) DD, (3) Doppler ultrasound 
[Bates SM.ACCP guidelines, Chest 2012;141:351S-418S]

Doppler Ultrasound

1. Dilated vein 

2. “Spongy” 

3. Hypo-echoic

1. Retracted vein

2. Firm clot

3. Hyper-echoic

Acute” (= days to up to 3 months) “Chronic”



Question radiology reports!

Doppler Ultrasound CaveatsCT Scans



Question radiology reports!

 60 year old, smoker

 ED with sudden SOB

 DD-neg

 CTA: PE

 Venous Doppler legs neg

 COPD treatment and anticoag.

Doppler Ultrasound CaveatsCT Scans

Q: “How long to anticoagulate?”

A: “Long-term anticoagulation?”



 If CTA result does NOT match pre-test clinical assessment: 

CTA is wrong in ca. 50 % of cases
[Stein P. NEJM 2006;354:2317-27]

 “Acute” vs “chronic” PE

 Review CTA with best radiologist - sub-segmental PE

Doppler Ultrasound CaveatsCT Scans



 For chronic PE: VQ scan is test of choice

 CTA is insensitive to detect chronic PE (CTEPH) 

Doppler Ultrasound CaveatsVQ Scan

 VQ scan can NOT differentiate between acute and chronic

 VQ abnormalities frequently persist for months

(of 157 PE patients, ⅔ had VQ abnormality at 3 months)
[Wartski M et al. J Nucl Med 2000;41:1043-8]



Know limitations of Doppler ultrasound and CTA.

Teaching points 

Doppler Ultrasound CaveatsImaging

Review imaging with Doppler technician / radiologist.
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3. Patient preference

2. Bleeding Risk Factors

A. ..., B. ..., C. ...

1. VTE Risk Factors

A. ..., B. ..., C. ...

Conglomerate decision of:

Doppler Ultrasound CaveatsHow Long to Treat?

0 10
Warfarin “Hate Factor”

DOAC “Hate Factor”



VTE due to major transient risk factor

Woman, unprovoked VTE

Woman with VTE on hormones

Long-term

3 months

• PE
• DVT

Man, unprovoked VTE

Non-major transient risk factor

• PE
• DVT

[Choosing Wisely®; 
Hicks LK, et al. Hematology ASH Education
Program 2014;2014: 599-603]

ACCP, AHA, ISTH, BJH 
ASH 2020

How long to treat?

Doppler Ultrasound CaveatsRecurrence Triangle
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VTE due to major transient risk factor

Woman, unprovoked VTE

Woman with VTE on hormones

Long-term

3 months

• PE
• DVT

Man, unprovoked VTE

Non-major transient risk factor

• PE
• DVT

How long to treat?
1 year

1 % 3 %

10 % 30 %

5 years

Cumulative VTE 
Recurrence  Rate

[Kearon C et al. Blood 2014;123:1794-1801]

5 % 15 %

6 % 1

1[Douketis J et al. BMJ 2011;342:d813]

2.7 % 2

2[Wiegers HMG et al. J Thromb Haemost 2022;20:1158-65]

Doppler Ultrasound CaveatsRecurrence Triangle

Presenter
Presentation Notes
UNC’s D-dimer test: Hemosil D-dimer HS (IL)Case fatality: 3.6 % for recurrent VTE; 11.3 % for major bleed on VKA [Kearon C, Akl EA. Blood 2014, ref 26]. There is uncertainty abut these estimates, as (a) case fatality for major bleeding is based on data from initial rather than extended therapy, and (b) recurrence is 3x as likely to be a PE if the initial event was a PE rather than a DVT and, thus, case fatality for recurrent VTE may be substantially higher when the initial VTE was a PE.



VTE due to major transient risk factor

Woman with unprovoked VTE

Woman with VTE on hormones
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[Choosing Wisely®; 
Hicks LK, et al. Hematology Am Soc
Hematol Educ Program. 2014;2014: 
599-603]

ACCP, AHA, ISTH, BJH Teaching point 

Try the “Recurrence triangle”

Doppler Ultrasound CaveatsRecurrence Triangle

Presenter
Presentation Notes
UNC’s D-dimer test: Hemosil D-dimer HS (IL)



LABSDoppler Ultrasound CaveatsLab Testing

[Moll S. J Thromb Thrombolys 2015;39:367-378]



Teaching points 

• Be clear whom to test and when to test 
• Be aware of influence of anticoagulants on thrombophilia labs
• APLA tests: Understand what exactly the lab did

Lab Testing



Acute
Phase

Treatment
Phase

1-4 
weeks

3 
months

6 
months

Long-term
phase

Dabigatran All the time

150 mg bid all the time

Apixaban

Rivaroxaban

7 days

3 weeks

10 mg bid x 7 d

15 mg bid x 3 wks

5 mg bid maintenance

20 mg qd maintenance

2.5 mg bid

10 mg qd

DOAC Dosing



[ClinicalTrials.gov Identifier: NCT03196349]

• No prospective direct comparison study exist

• One was attempted – terminated 2019 due to poor enrollment 

(PCORI funded COVET trial). 

• Once daily versus twice daily

• Cost – copay for patient

How to decide?

• Bleeding? Retrospective data suggest some advantage 

with Apixaban, particularly less menstrual bleeding.
[Myers B et al. 2017 Mar;176(5):833-835]

[prospective RAMBLE trial terminated: ClinicalTrials.gov Identifier: NCT02829957]

VTE: Apixaban vs Rivaroxaban

Presenter
Presentation Notes
RAMBLE trial: ClinicalTrials.gov Identifier: NCT02829957Jeff Kline 5/2022: We closed it owing to horrendously low enrollment and so much trouble getting them to return. We learned many things, chief among them was to account for the Diva Cup, which we did not even know about when we started. In all we enrolled 19 women—11 to apix and 8 to Riva. I meant to write up our findings (0 signal but 0 power), but too lazy.



[Dawwas GK et al. Ann Intern Med, 2022 Jan;175(1):20-28]

• U.S.-based commercial health care insurance database

• 18,618 (Apixaban) vs. 18,618 (Rivaroxaban); VTE patients

Recurrent VTE

Apix vs Riva: hazard ratio, 0.77 [95% CI, 0.69 to 0.87]

Apixaban
Rivaroxaban

Bleeding (GI and intracranial)

Apix vs Riva: hazard ratio, 0.60 [CI, 0.53 to 0.69]

Apixaban
Rivaroxaban

VTE: Apixaban vs Rivaroxaban



My Practice

Intermediate dose

Full dose

• Patient’s copay?
• Pharma support program available?

[Weitz JI et al. NEJM 2017;376:1211-22]

[Agnelli G et al. Engl J Med 2013;368:699-708]

Equipoise?

Or:
• Elderly
• Lower body weight
• Higher risk bleeding

How Long to Treat?



1. Baseline f/u Doppler ultrasound: when stopping anticoagulation.
[Ageno W et al. JTH 2013; 11: 1597–1602]

3. “Long-term” anticoagulation = extended = lifelong. 

However: Re-evaluation every so often (once per year). 

2. “Residual clot” = Scar tissue

LABSDoppler Ultrasound CaveatsAdditional Issues
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DOACs in Special Populations
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Renal impairment/ hemodialysis: 
• Apixaban ok; preferably NOT rivaroxaban (caveat: dosing!)
• Dosing: 

• 5 mg bid in the heavier, younger, lower risk bleeding person. 
• 2.5 mg bid in the low-weight, elderly, with comorbidities and higher 

risk for bleeding person.

Take-home point

[Rivaroxaban package insert 12/2021: https://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/XARELTO-pi.pdf Accessed Jan 19, 2022]

[Apixaban package insert 04/2021: https://packageinserts.bms.com/pi/pi_eliquis.pdf. Accessed Jan 19, 2022]

Renal Impairment and DOACs



2016
[Martin K et al. J Thromb Haemost 2016:14:1308-1313]

• > 120 kg

• BMI > 40 kg/m2

2021
[Martin K et al J Thromb Haemost. 2021 Aug;19(8):1874-1882]

x
Obesity and DOACs



• Severe obesity
• Up to a BMI 40 kg/m2 and weight 120 kg: all DOACs reasonable.
• > 40 kg/m2 and > 120 kg: rivaroxaban and apixaban (fewer data) are reasonable.

Take-home points

[Martin K et al J Thromb Haemost. 2021 Aug;19(8):1874-1882]

Obesity and DOACs



• Severe obesity
• Up to a BMI 40 kg/m2 and weight 120 kg: all DOACs reasonable.
• > 40 kg/m2 and > 120 kg: rivaroxaban and apixaban (fewer data) are reasonable.

Take-home points

• Bariatric surgery: 
• In the acute post-operative phase: parenteral anticoagulant. 
• After ≥ 4 weeks, a switch to warfarin or a DOAC may be considered. 
• If a DOAC is used: trough level testing.

[Martin K et al J Thromb Haemost. 2021 Aug;19(8):1874-1882]

Obesity and DOACs



Clots in Unusual Locations

21 43 5

https://www.fatihatugmd.com/varicocele

1 2 3

5 6

Budd-Chiari
Portal vein
Splenic vein
SMV

Gonadal vein Skin

Retinal vein and 
artery thromboses

Cerebral and sinus
vein thrombosis

4 Renal vein 7 Arterial clots, 
unexplained

Work-up and 
treatment



1. Define clot (retake history; question diagnosis and imaging report)
2. List VTE risk factors: A…., B…., C….
3. List bleeding risk factors: A…., B…., C….

7. If unprovoked: Consider thrombophilia w/u

4. Studies/data are limited on:
• VTE recurrence
• Best treatment (Is treatment needed at all? Length of anticoagulation) 
• Role of thrombophilia testing

5. Decisions are almost all based on very weak evidence
6. Therefore: One cannot be dogmatic.

Clots in Unusual Locations
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Half-life

Apixaban ca. 12 hrs

Dabigatran 12–14 hrs

Rivaroxaban 6-13 hrs

[Samuelson BT et al. Chest 2017;151:127-138] 

3x t½  = 36 hrs (1.5 days)

5x t½  = 60 hrs (2.5 days

DOACs – Interruption for Surgery



X X X X

X X X X

X X X X

X X X X
X X

X

X

X

X X

• Apixaban
• Rivaroxaban
• Dabigatran,

GFR > 50 mL/min

PAUSE trial

[Modified from: Douketis JD et al. 2019;179(11):1469-1478. doi:10.1001/jamainternmed.2019.2431]

DOACs – Interruption for Surgery



3x t½  = 36 hrs (1.5 days)

5x t½  = 60 hrs (2.5 days

Take-home points

Temporary anticoagulation interruption

Recreational Sports



[Barda N et al. NEJM2021;385:1078-90]

[Klein NP et al. JAMA 2021;326:1390-1399]

1

2

Findings: NO increased VTE risk after vaccination

3 [Houghton DE et al. 2022 Apr 10;10.1111/jth.15725. doi: 10.1111/jth.15725. Online ahead of print]

COVID Vaccine and VTE Risk
https://www.cdc.gov/media/subtopic/images.htm



COVID Infection and VTE
https://www.cdc.gov/media/subtopic/images.htm
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COVID Infection and VTE
https://www.cdc.gov/media/subtopic/images.htm

severe

mild

Individual VTE 
risk factors

COVID infection

VTE
risk

high

low

a lot

none

Yes



COVID Infection and VTE
https://www.cdc.gov/media/subtopic/images.htm

Yes

Individual VTE 
risk factors

COVID infection

VTE
risk

high

low

severe a lot

mild none



Finally… and to Recap:

Photo courtesy of NASA

1. Critically review diagnosis
2. Review with best radiologist possible
3. List VTE risk factors: A…; B….; C…
4. List Bleeding risk factors: A…; B…; C…
5. Patient preference

[Auñón-Chancellor S et al. NEJM 2020;382:89-90]



Comments? 

Questions?

American Holly, spalted
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