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Objectives

• To review several key elements of the second focused update to 
the CHEST guidelines for anticoagulation with important 
applications to practicing internists in the inpatient and 
outpatient setting.

• How should I manage isolated distal lower extremity DVT?

• Interventions for post thrombotic syndrome: should I recommend them?

• What are the first line therapy recommendations for cancer-associated 
VTE?

• Can I, should I, manage PE as an outpatient?

• How long is long enough for anticoagulation in this VTE patient?



How should I manage isolated distal 
lower extremity DVT?

Alves et al 2016
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Patient Case & Audience Poll

• Mr. W. Warrior is a 45 year old male with a history of 
obesity and metabolic syndrome who fell and injured his 
left ankle while hiking on the Appalachian trail. He 
underwent a LLE duplex after evaluation in an urgent 
care for calf swelling, which demonstrated an acute 
gastrocnemius venous thrombosis. He was directed to 
you for follow up. Would you conclude:

• A: the swelling is from a high ankle sprain; RICE therapy, no f/u

• B: the venous thrombosis has a small chance to extend, so order 
serial LE u/s weekly x2 weeks to f/u for extension, but no AC

• C: its not really a DVT, but its not normal either, so recommend 
rivaroxaban 10mg daily or fondaparinux 2.5mg daily x45 days

• D: it’s acute and symptomatic and provoked, so I would 
recommend 3 months of full dose anticoagulation

• E: I’d probably ask my office mates and follow the majority vote



• Would you conclude:
• A: the swelling is from a high 

ankle sprain; RICE therapy, no 
f/u

• B: the venous thrombosis has a 
small chance to extend, so order 
serial LE u/s weekly x2 weeks to 
f/u for extension, but no AC

• C: its not really a DVT, but its not 
normal either, so recommend 
rivaroxaban 10mg daily or 
fondaparinux 2.5mg daily x45 
days

• D: it’s acute and symptomatic 
and provoked, so I would 
recommend 3 months of full 
dose anticoagulation

• E: I’d probably ask my office 
mates and follow the majority 
vote



Discussion: is this a real indication for AC?



Current recommendation:

• In patients with acute isolated distal DVT of the leg and (i) 
without severe symptoms or risk factors for extension 
(see text), we suggest serial imaging of the deep veins for 
2 weeks over anticoagulation (weak recommendation, 
moderate-certainty evidence) or (ii) with severe 
symptoms or risk factors for extension (see text), we 
suggest anticoagulation over serial imaging of the deep 
veins (weak recommendation, low-certainty evidence).

Stevens et al, 2021 (CHEST AT9.2)



Factors impacting AC decision
• Favors anticoagulation:

• D-dimer is positive (particularly when 
markedly so without an alternative 
reason) 

• Thrombosis is extensive (e.g., >5 cm 
in length, involves multiple veins, >7 
mm in maximum diameter) 

• Thrombosis is close to the proximal 
veins 

• No reversible provoking factor for DVT 

• The patient has active cancer 

• The patient has a history of VTE 

• The patient is admitted (inpatient)

• The patient has COVID-19 infection 

• The patient is highly symptomatic 

• Patient preference to avoid repeat 
imaging 

• Favor serial imaging:

• Thrombosis confined to 
the muscular veins of the 
calf (i.e., soleus, 
gastrocnemius) 

• High or moderate risk for 
bleeding 

• Patient preference to 
avoid anticoagulation

Stevens et al, 2021 



Roy et al, 2007



Tools for estimating bleeding risk

• HAS-BLED
• Validated for predicting long-term bleeding risk on OAC for A-fib

• AUC .7-.78; Validation cohorts less accurate in cancer 

• VTE-BLEED
• Derived from RE-LY trial data, subsequent validations in non-trial 

populations

• Binary stratification: low vs. high risk 

• Tip: Stopping ASA will significantly reduce bleeding risk. 
Reevaluate indication upon completion of anticoagulation. 

• Caution: assess for OTC NSAID use

Brown et al, 2018 & Nishimoto et al, 2019



Serial Monitoring, now what?

• “Recommend no anticoagulation if the thrombus does not 
extend” (strong recommendation, moderate-certainty 
evidence)

• “Suggest anticoagulation if the thrombus extends but 
remains confined to the distal veins” (weak 
recommendation, very low-certainty evidence)

• Low-DVT-pretest probability patients receiving only proximal vein 
ultrasonography have similar outcomes compared to patients 
undergoing no imaging

• Estimates of progression highly dependent on population 
surveyed, but CHEST approximated at 10-15%

• “Recommend anticoagulation if the thrombus extends into 
the proximal veins”(strong recommendation, moderate-
certainty evidence).

• Use a typical intensity and duration of AC as for proximal Stevens et 

al, 2021



• 2D compression ultrasound to 
exclude proximal DVT using 
portable handheld device



• 2D compression ultrasound to 
exclude proximal DVT using 
portable handheld device



• 2D compression ultrasound to 
exclude proximal DVT using 
portable handheld device
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• 2D compression ultrasound to 
exclude proximal DVT using 
portable handheld device



Just remember…



Patient Case Revisited

• Mr. W. Warrior is a 45 year old male with a history of 
obesity and metabolic syndrome who fell and injured his 
left ankle while hiking on the Appalachian trail. He 
underwent a LLE duplex after evaluation in an urgent 
care for calf swelling, which demonstrated an acute 
gastrocnemius venous thrombosis. He was directed to 
you for follow up. Would you conclude:

• A: the swelling is from a high ankle sprain; RICE therapy, no f/u

• B: the venous thrombosis has a small chance to extend, so order 
serial LE u/s weekly x2 weeks to f/u for extension, but no AC

• C: its not really a DVT, but its not normal either, so recommend 
rivaroxaban 10mg daily or fondaparinux 2.5mg daily x45 days

• D: it’s acute and symptomatic and provoked, so I would 
recommend 3 months of full dose anticoagulation

• E: I’d probably ask my office mates and follow the majority vote



Interventions for post thrombotic 
syndrome: should I recommend them?



Chest Recommendation:

• “In patients with acute DVT of the leg, we suggest against 
using compression stockings routinely to prevent PTS” 
(weak recommendation, low certainty evidence).

Stevens et al, 2021



Graduated Compression Stockings:
Prevention

• No evidence supporting prevention of PTS 
• SOX trial, 2014, in contrast to smaller earlier trials

• Initial results at 60 days

• Subsequent publications also negative at 12 and 24 months



Graduated Compression Stockings:
Treatment

• No evidence for effective treatment PTS sx in acute DVT
• SOX trial subgroup analysis (included stratification by adherence)

Kahn et al 2014



Catheter-directed thrombolysis for ileo-
femoral DVT to prevent PTS

• Ms. M. Thurner is a 50 year old female with a history of obesity, 
tobacco use, and dyslipidemia who initially presented to your 
clinic one week ago with acute onset leg and thigh swelling. 
She was placed on a DOAC and advised to elevate the limb. 
On reevaluation, she has been compliant with 
pharmacotherapy, pulses are intact, the limb compartments are 
soft, and the limb is swollen and tender similar to prior exam. 
She asks if anything more can be done. Would you:

• A: refer to vascular surgery for lysis evaluation

• B: arrange direct admission for bridging and stat vascular c/s

• C: recommend graduated compression stockings 

• D: provide reassurance and expectant guidance



Discussion: why go after the DVT?



Participants Any lysis AC alone Relative (95 CI) Absolute (CI)

PTS 6mo-5 years

1393 (6 studies) 383/771 (52.9) 329/622 (52.9) RR .78 (.66-.93) 116 fewer/1000

PTS 5+ years

211 (2 studies) 41/104 (39.4) 75/107 (70.1) RR .56 (.43-.73) 308 fewer/1000

Major bleeding (excluding ICS and minor bleeds)

1943 (19) 72/1073 (6.7) 20/870 (2.3) 2.45 (1.58-3.78) 33 more/1000

Early stroke/ICH

1943 (19) 3/1073 0/870 RR 1.92 (.34-

10.86)

0 fewer/1000 

Broderick et al, 2021

What RCT evidence is there for 

the “patent vein” hypothesis?





• When there is heterogeneity that cannot readily be 
explained, one analytical approach is to incorporate it into 
a random-effects model. A random-effects meta-analysis 
model involves an assumption that the effects being 
estimated in the different studies are not identical, but 
follow some distribution.

• In a heterogeneous set of studies, a random-effects 
meta-analysis will award relatively more weight to smaller 
studies than such studies would receive in a fixed-effect 
meta-analysis. This is because small studies are more 
informative for learning about the distribution of effects 
across studies than for learning about an assumed 
common intervention effect

Cochrane Handbook for Systematic Reviews of Interventions

Meta-analysis: more than P < .05

Big RCT

Small RCTRandom

Efx meta



Deeper Dive: CaVenT (2012) PICO

Graphic modified from original format from NEJM 2017



Deeper Dive: ATTRACT (2017) PICO



Why it matters



Current Recommendation

• “In patients with acute DVT of the leg we suggest 
anticoagulant therapy alone over interventional 
(thrombolytic, mechanical, or pharmacomechanical) 
therapy” (weak recommendation, moderate-certainty 
evidence).

• Exceptions: 
• massive (i.e. IVC or iliofemoral) with limb ischemia or vascular 

compromise (i.e. phlegmasia cerulea dolens) 

• RCT (according to clincaltrials.gov, one use trial based at UKMC)

Stevens et al, 2021



Suggested cost/value reading

• Poston, Jacqueline and Garcia, David “The case against 
catheter-directed thrombolysis in patients with proximal 
deep vein thrombosis” Blood Adv. 2018 Jul 24; 2(14): 
1803–1805. 

• Magnusun et al, ”Cost-Effectiveness of Pharmaco-
mechanical Catheter-Directed Thrombolysis vs. Standard 
Anticoagulation in Patients with Proximal Deep-Vein 
Thrombosis: Results from the ATTRACT Trial” Circ 
Cardiovasc Qual Outcomes. 2019 Oct; 12(10): e005659.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6058231/
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=31592728


Catheter-directed thrombolysis for ileo-
femoral DVT to prevent PTS

• Ms. M. Thurner is a 50 year old female with a history of obesity, 
tobacco use, and dyslipidemia who initially presented to your 
clinic one week ago with acute onset leg and thigh swelling. 
She was placed on a DOAC and advised to elevate the limb. 
On reevaluation, she has been compliant with 
pharmacotherapy, pulses are intact, the limb compartments are 
soft, and the limb is swollen and tender similar to prior exam. 
She asks if anything more can be done. Would you:

• A: refer to vascular surgery for lysis evaluation

• B: arrange direct admission for bridging and stat vascular c/s

• C: recommend graduated compression stockings 

• D: provide reassurance and expectant guidance



Catheter-directed thrombolysis 
for ileo-femoral DVT to prevent 
PTS

• Ms. M. Thurner is a 50 year old female with 
a history of obesity, tobacco use, and 
dyslipidemia who initially presented to your 
clinic one week ago with acute onset leg 
and thigh swelling. She was placed on a 
DOAC and advised to elevate the limb. On 
reevaluation, she has been compliant with 
pharmacotherapy, pulses are intact, the 
limb compartments are soft, and the limb is 
swollen and tender similar to prior exam. 
She asks if anything more can be done. 
Would you:

• A: refer to vascular surgery for lysis 
evaluation

• B: arrange direct admission for bridging and 
stat vascular c/s

• C: recommend graduated compression 
stockings 

• D: provide reassurance and expectant 
guidance



What are the first line therapy 
recommendations for cancer-associated 
VTE?



…first line therapy recommendations for 
cancer-associated VTE?
• Mr. T. Delarue is a 72 year-old male with stage III (T3N1) 

colorectal carcinoma, T2DM, trigeminal neuralgia, and 
obesity who was recently discharged on enoxaparin after 
being diagnosed with a non-massive, malignancy-
associated segmental pulmonary embolism. He has 
already grown tired of the expense and discomfort of the 
injections, and asks you if there is an alternative. He is 
scheduled to undergo 2 months of FOLFOX neoadjuvant 
therapy, restaging, and resection if all goes well. 
Additional medications include metformin and 
carbamazepine, both of which have been at stable doses. 
His exam is unremarkable with an oximetry of 94% on 
room air. His latest labs show a creatinine of .9mg/dL, an 
A1C of 6.9, and mild AST/ALT elevation <2x ULN. 



What therapy would you adjust?
• Mr. T. Delarue is a 72 year-old male with stage III (T3N1) colorectal carcinoma, T2DM, 

trigeminal neuralgia, and obesity who was recently discharged on enoxaparin after 
being diagnosed with a non-massive, malignancy-associated segmental pulmonary 
embolism. He has already grown tired of the expense and discomfort of the injections, 
and asks you if there is an alternative. He is scheduled to undergo 2 months of 
FOLFOX neoadjuvant therapy, restaging, and resection if all goes well. Additional 
medications include metformin and carbamazepine, both of which have been at stable 
doses. His exam is unremarkable with an oximetry of 94% on room air. His latest labs 
show a creatinine of .9mg/dL, an A1C of 6.9, and mild AST/ALT elevation <2x ULN. 

• A: No change in therapy, haven’t you read the CLOT trial?

• B: Offer warfarin with serial INR monitoring

• C: Begin edoxaban, rivaroxaban, or apixaban and stop LMWH

• D: Send e-messages to hematology, oncology, and neurology 
and hope to sort everything out before his current fill runs out

• E: Something else, just give me time to check my phone!



What therapy would you adjust?

• A: No change in therapy, 
haven’t you read the 
CLOT trial?

• B: Offer warfarin with 
serial INR monitoring

• C: Begin edoxaban, 
rivaroxaban, or apixaban 
and stop LMWH

• D: Send e-messages to 
hematology, oncology, 
and neurology and hope 
to sort everything out 
before his current fill runs 
out

• E: Something else, just 
give me time to check my 
phone!



Discussion: which way to go in Cancer 
Associated Thrombosis (CAT)?



What is the overall evidence for DOACs 
in Cancer Associated Thrombosis (CAT)?

Apixaban

Edoxaban

Rivaroxaban

Mai et al, 

2000



CHEST high quality RCT dataset 
including CARAVAGGIO

Participants Certainty DOACs LMWH Relative Absolute/1k

Recurrent VTE

2894 

(4 studies)

High 75/1446 

(5.2%)

119/1448 

(8.2%)

RR .62 

(.43-.91)

31 fewer 

(47 to 7 fewer)

Major Bleeding at 6mo

2894 

(4 studies)

Moderate 62/1446 

(4.3%)

48/1448 

(3.3%)

RR 1.31 

(.83-2.08)

10 more 

(6 less-36 more)

Table 11 modified from Stevens et al, 2021



RCT deeper dive: Rivaroxaban and 
Apixaban bleeding risks

Rivaroxaban 

(Young) SELECT-D

Apixaban (McBane) 

ADAM-VTE

Apixaban (Agnelli) 

CARAVAGGIO

Patient 203/406, excluded 

“clinically significant 

liver dz” and ASA 

>75mg (i.e. low dose; 

UK)

150/300, Plt ≤ 

50,000/mcL, ALT/AST > 

3x ULN, INR ≤ 1.6, 

Child Pugh B/C, ?ASA

585/1170, Plt ≤ 

75,000/mcL, ALT/AST > 

3x ULN, INR ≤ 1.6, 

Child Pugh B/C, ASA 

>165mg/day, DAPT

Intervention Randomized, open 

label, 15mg PO BID 

x21d, then 20 QPM 

vs. LMWH

Randomized, open 

label, 10mg PO BID 

x7d, then 5mg BID vs. 

LMWH

Randomized, open 

label, 10mg PO BID 

x7d, then 5mg BID vs. 

LMWH

Comparison 

(Dalteparin)

200 IU/kg for one 

month followed by150 

IU/kg Qday

200 IU/kg for one month 

followed by150 IU/kg 

Qday

200 IU/kg for one month 

followed by150 IU/kg 

Qday

Outcome 1◦ Superior VTE 

prevention, 2◦ worse 

CRNMB

1◦ Non-inferior bleeding 

risk, 2◦ superior VTE 

prevention

Co-1◦ Non-inferior 

efficacy, no difference in 

major bleeding



Rivaroxaban (SELECT-D)



Apixaban (ADAM-VTE)



Apixaban (CARAVAGGIO)



Is there any head to head data?



CHEST 2021 Recommendation

• In patients with acute VTE in the setting of cancer 
(“cancer-associated thrombosis”) we recommend an 
oral Xa inhibitor (apixaban, edoxaban, rivaroxaban) 
over LMWH for the initiation and treatment phases 
of therapy (strong recommendation, moderate-
certainty evidence).

ASH 2021 Recommendation
• For the short-term treatment of VTE (first 3-6 months) for patients with active 

cancer, the ASH guideline panel suggests DOAC (apixaban, edoxaban, or 
rivaroxaban) over LMWH (conditional recommendation, low certainty in the 
evidence of effects ⊕⊕◯◯). DOAC is also suggested over VKA (conditional 
recommendation, very low certainty in the evidence of effects ⊕◯◯◯). If a 
DOAC is not used, the ASH guideline panel suggests LMWH over VKA (conditional 
recommendation, moderate certainty in the evidence of effects ⊕⊕⊕◯).

Stevens et al, 2021Ortel et al, 2020



DOAC do’s and don’ts w/ malignancy
• Don’t Rx w/ untreated upper GI malignancy (caution w/ 

untreated pulmonary or renal malignancy), significant 
cytopenias (common w/ leukemias & MM which were 
underrepresented or excluded in trials), intracranial 
primary or metastasis due to bleeding risk

• Beware tolerability for patients on emetogenic 
chemotherapy w/ h/o significant N/V (provide alternative 
Rx and if/then instructions)

• Avoid coadministration w/ additional antithrombotic 
therapies unless strongly indicated (CHEST AT9 
recommended AC alone for stable CAD w/ VKA; DOAC?)

• Avoid w/ strong CYP3A4 and p-gp inducers/inhibitors and 
advanced liver disease

• Preemptive education to patients re: bleeding risk, r/b/a 
(i.e. shared decision making)



What therapy would you adjust?
• Mr. T. Delarue is a 72 year-old male with stage III (T3N1) colorectal carcinoma, T2DM, 

trigeminal neuralgia, and obesity who was recently discharged on enoxaparin after 
being diagnosed with a non-massive, malignancy-associated segmental pulmonary 
embolism. He has already grown tired of the expense and discomfort of the injections, 
and asks you if there is an alternative. He is scheduled to undergo 2 months of 
FOLFOX neoadjuvant therapy, restaging, and resection if all goes well. Additional 
medications include metformin and carbamazepine, both of which have been at stable 
doses. His exam is unremarkable with an oximetry of 94% on room air. His latest labs 
show a creatinine of .9mg/dL, an A1C of 6.9, and mild AST/ALT elevation <2x ULN. 

• A: No change in therapy, haven’t you read the CLOT trial?

• B: Offer warfarin with serial INR monitoring

• C: Begin edoxaban, rivaroxaban, or apixaban and stop LMWH

• D: Send e-messages to hematology, oncology, and neurology 
and hope to sort everything out before his current fill runs out

• E: Something else, just give me time to check my phone!





Can I, should I, manage PE as an 
outpatient?

• In patients with low-risk PE we recommend outpatient treatment over 
hospitalization provided access to medications, ability to access outpatient care, 
and home circumstances are adequate (strong recommendation, low-certainty 
evidence).

• Remark: While the formal [evidence to decision] assessment warrants a weak 
recommendation in favor of anticoagulation (“suggest”) the panelists upgraded the 
guidance to a strong recommendation, placing a very high value on avoiding the 
potential increase in risk of harm (including much greater cost) related to 
hospitalization even though the magnitude of benefit is similar.

Stevens et al, 2021



How long is long enough for 
anticoagulation in this VTE patient?

• Major or minor provoking factor w/o persistent risk:
• 3 months

• Do I need to continue for “3-6 months”? 
• No (3mo or indefinite)

• Who should be offered/recommended indefinite tx?
• Unprovoked DVT or PE, persistent provoking factors

• What is the preferred tx for prolonged 2◦ prevention?
• Reduced dose DOAC starting at 6 months

• When should “indefinite” anticoagulation be reevaluated?
• Annually, or after a clinical bleeding event
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