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Objectives:
• Define deep vein thrombosis (DVT) or pulmonary embolism (PE) based on
location, acuity, and severity.
• Implement an appropriate intervention for treatment.
• Identify risk factors for venous thromboembolism (VTE) and recurrence
and understand rationale for duration of anticoagulation.
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Defining the Clot - Location
• A venous clot can be superficial (superficial thrombophlebitis) or deep
(DVT).
• A DVT can be proximal (popliteal vein and above) or distal (below the
popliteal vein).
• In general, treatment duration and/or dosing is different depending on
these factors. There is somewhat less variation in the case of cancerassociated thrombosis, as we will discuss.
This and other helpful material can be found at clotconnect.org
Illustrations courtesy of Dr. Stephan Moll, UNC Hematology
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Defining the Clot – Acute vs Chronic
• Venous Doppler can usually differentiate between acute and chronic features for DVT.
• It is less straightforward to determine the chronicity of PE, particularly if incidentally
found.
• In general, the appearance on imaging should be considered in conjunction with the
patient history.
• If questions arise, call radiology for clarification!
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Echocardiographic examination is not mandatory as part of the
routine diagnostic workup in haemodynamically stable patients with
suspected PE,124 although it may be useful in the differential diagnosis
of acute dyspnoea. This is in contrast to suspected high-risk PE, in
which the absence of echocardiographic signs of RV overload or dysfunction practically excludes PE as the cause of haemodynamic instability. In the latter case, echocardiography may be of further help in
the differential diagnosis of the cause of shock, by detecting pericardial tamponade, acute valvular dysfunction, severe global or regional
LV dysfunction, aortic dissection, or hypovolaemia.152 Conversely, in
a haemodynamically compromised patient with suspected PE,
unequivocal signs of RV pressure overload, especially with more specific echocardiographic findings (60/60 sign, McConnell sign, or rightheart thrombi), justify emergency reperfusion treatment for PE if
immediate CT angiography is not feasible in a patient with high clinical
probability and no other obvious causes for RV pressure
overload.152
Mobile right-heart thrombi are detected by TTE or transoesophageal echocardiography (TOE), or by CT angiography, in <4% of unselected patients with PE.153!155 Their prevalence may reach 18% among
PE patients in the intensive care setting.156 Mobile right-heart thrombi
essentially confirm the diagnosis of PE and are associated with high early
mortality, especially in patients with RV dysfunction.155,157!159
In some patients with suspected acute PE, echocardiography may
detect increased RV wall thickness or tricuspid insufficiency jet velocity beyond values compatible with acute RV pressure overload (>3.8
m/s or a tricuspid valve peak systolic gradient >60 mmHg).160 In these
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• Massive: Hemodynamic instability, generally
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• Low-risk: No evidence of right heart strain.
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Case:
• 45 yo female with metastatic breast cancer and new left
lower extremity swelling and pain.
• Sent for lower extremity Doppler ultrasound:
• Acute obstruction of the left lower extremity femoral
vein at mid thigh, distal thigh, popliteal vein, posterior
tibial vein 1/2, and peroneal vein.
• No evidence of DVT in the RLE.
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Step 1: Define the clot.
• Is this a proximal DVT or a
distal DVT?
• Is it acute or chronic?

Illustrations courtesy of Dr. Stephan Moll, UNC Hematology
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Step 2: Assess Risk Factors

Cancer patients are more likely to be
impacted by some of these risks due to
illness and treatment –
i.e. infections, blood transfusions,
trauma (surgery), etc.
Additionally, cancer itself is a risk factor
for VTE.1
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* Corresponding authors: Stavros V. Konstantinides, Center for Thrombosis and Hemostasis, Johannes Gutenberg University Mainz, Building 403, Langenbeckstr. 1, 55131 Mainz,
Germany. Tel: þ49 613 117 6255, Fax: þ49 613 117 3456, Email: stavros.konstantinides@unimedizin-mainz.de; and Department of Cardiology, Democritus University of Thrace,
68100 Alexandroupolis, Greece. Email: skonst@med.duth.gr. Guy Meyer, Respiratory Medicine Department, Hôpital Européen Georges Pompidou, 20 Rue Leblanc, 75015 Paris,
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There are many risk factors with
variable relevance.
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Step 2: Assess Risk Factors
• This patient is receiving chemotherapy.
• She was recently admitted (2 weeks ago) for 3 days for neutropenic fever, no source
identified.
• She has not had a recent blood transfusion and she has not had surgery in 6 months.
• Risk factors for VTE:
1)

Active malignancy (metastatic breast cancer)

2)

Recent hospitalization/immobility

3)

Recent infection

4)

Receiving Chemotherapy

Risk factors for bleeding: None.
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Step 3: Treatment
Do they have contraindications to anticoagulation?2
Absolute contraindications
Active bleeding (major)
Indwelling neuraxial catheters
Neuraxial anesthesia/lumbar puncture
Interventional spine and pain procedures
Relative contraindications
Chronic, clinically significant measurable bleeding >48 hours 6
Thrombocytopenia (platelet count <30,000–50,000/μL or clinical judgment)
Underlying hemorrhagic coagulopathy (eg, abnormal PT or aPTT excluding a lupus
inhibitor/anticoagulant) or known bleeding disorder in the absence of replacement
therapy (eg, hemophilia, von W illebrand disease)
Severe platelet dysfunction
Printed by Blanca Andino on 11/4/2021 8:53:29 PM. For personal use only. Not approved for distribution. Copyright © 2021 National Comprehensive Cancer Network, Inc., All Rights Reserved.
Recent major operation at high risk for bleeding

NCCN Guidelines Version 2.2021
Cancer-Associated Venous Thromboembolic Disease

High risk for falls (head trauma)
CNS metastases
Long-term antiplatelet therapy

B. Streiff, Disease
MD/Chair ‡
NCCN Guidelines Version 3.2021, Cancer- Associated*Michael
Thromboembolic
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Cancer Center at Johns Hopkins
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Apixaban (category 1): 10m g PO q12h x 7 days, then 5m g PO q12h
Edoxaban (category 1): Initial LM W H or U FH x5 days, then edoxaban 60m g PO daily (dose adjust for renal function)
Rivaroxaban: 15m g PO q12h x 21 days, then 20m g daily.

Dabigatran: initial LM W H or U FH x5 days, then dabigatran 150m g PO q12h
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For most DVT/PE:
• At least 3 months
OR
• As long as active cancer
• Specifically for non-catheter-associated, recommendation is indefinite
anticoagulation while cancer is active, undergoing treatment, or risk
factors persist.
It can be difficult to determine when “active cancer” ends during early
survivorship/surveillance. Shared decision making is helpful in
determining plans for this interval.
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Case 2:
• 60 year old male with rectal cancer and new erythematous,
tender area with palpable cord along the medial thigh
• Sent for Doppler which demonstrate:
• Acute superficial vein thrombosis involving the great saphenous vein, 4cm
from the saphenofemoral junction.

15

For Educational Use Only

5

UNC Lineberger Cancer Network

Presented on January 19, 2022

Step 1: Define the clot
• Is the clot superficial or
deep?
• Is it acute or chronic?

Illustrations courtesy of Dr. Stephan Moll, UNC Hematology
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Step 2: Assess risk factors
• This patient is receiving chemotherapy, has not recently been hospitalized, has not
had recent surgery, but has a BMI of 40. He has a family history of PE in his father.
• His risk factors:
1) Active malignancy (rectal cancer)
2) Obesity (BMI 40)
3) Family history of VTE
4) Receiving chemotherapy

17

Step 2: Assess Risk Factors - Bleeding
• This patient has rectal cancer and has a history of GI bleeding.
• He is not on any antiplatelet medications.
• He has normal platelets.
• He has normal renal function, CrCl 65ml/min
Risks for bleeding:
1) GI malignancy with history of GI bleeding
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Recurrent venous thromboembolism occurred in 32 of 576 patients (5.6%) in the
apixaban group and in 46 of 579 patients (7.9%) in the dalteparin group (hazard
ratio, 0.63; 95% confidence interval [CI], 0.37 to 1.07; P<0.001 for noninferiority).
Major bleeding occurred in 22 patients (3.8%) in the apixaban group and in 23
patients (4.0%) in the dalteparin group (hazard ratio, 0.82; 95% CI, 0.40 to 1.69;
P = 0.60).
CONCLUSIONS

Oral apixaban was noninferior to subcutaneous dalteparin for the treatment of
cancer-associated venous thromboembolism without an increased risk of major
bleeding. (Funded by the Bristol-Myers Squibb–Pfizer Alliance; Caravaggio
ClinicalTrials.gov number, NCT03045406.)
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NCCN Guideline:
Anticoagulation at least 6
weeks IF: 2
- SVT >5cm
SVT extends above knee

-

Anticoagulation for at least
3mo IF
-

SVT within 3cm of SFJ

Consider repeat ultrasound in

The duration of treatment in this patient should be a minimum of 6
weeks because his SVT extends above the knee but is 4cm from
the SFJ.
While the NCCN guidelines do not mandate longer-term
anticoagulation for this patient, his risk of recurrence and/or VTE
is likely significant while he continues to have active malignancy.
This situation warrants discussion regarding risks and benefits of
anticoagulation considering both his episode of VTE/recurrence risk
and his bleeding risks.

7-10 days if SVT <5cm or below
knee. Consider
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• 67 yo female with diffuse large B-cell lymphoma receiving chemotherapy
who presents with shortness of breath and pleuritic pain.
• Troponin negative, D-dimer 4,980
• Chest CTA:
• Acute pulmonary emboli involving bilateral lower lobe segmental and
subsegmental pulmonary arteries. No CT evidence of right heart
strain.
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Step 1: Define the clot
• Acute pulmonary embolism, Low-Risk
• This episode was acute, with new sudden-onset symptoms.
• Her PE would be considered low-risk because:
• No evidence of right heart strain on CTA
• Negative troponin

22

Step 2: Assess Risk Factors
• This patient has DLBCL but is not obese (BMI 24), has no personal or family history of VTE, is
not on hormone therapy.
• Her risks:
1)

Active malignancy (DLBCL)

2)

Receiving chemotherapy

Risk factors for bleeding:
1) Thrombocytopenia associated with chemotherapy cycles

23

Step 3: Treatment – Choice of Drug
• Treatment for this episode would be the same as with proximal
DVT, as discussed above.
• However –

• This patient is receiving cytotoxic chemotherapy.
• On review of records, her platelets decline to 20-70 range with each cycle
of chemotherapy.
How do you manage her anticoagulation in the setting of recurrent
thrombocytopenia?
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NCCN Guidelines Version 3.2021
Cancer-Associated Venous Thromboembolic Disease
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MANAGEMENT OF ANTICOAGULATION FOR VTE IN PATIENTS WITH CHEMOTHERAPY-INDUCED THROMBOCYTOPENIA
• Thrombocytopenia is a common occurrence in cancer patients receiving therapeutic anticoagulation for cancer-associated thrombosis.
decline below this threshold. Traditionally, physicians have transfused platelet concentrations to maintain platelet counts above 50,000/µL in
patients with thrombocytopenia on therapeutic anticoagulation, but this is not always feasible depending upon the duration and severity of
thrombocytopenia and availability of blood products.

Management of Anticoagulation with
Chemotherapy-Induced Thrombocytopenia2:

• When managing a patient with cancer-associated thrombosis with thrombocytopenia the provider should consider:
1. The patient’s risk for recurrent thromboembolism, and
2. The patient’s risk of bleeding including the anticipated depth and duration of thrombocytopenia

• For patients at high risk of recurrent thromboembolism (includes recent proximal DVT or PE [within 1 month], recurrent thromboembolism)
management options include:

• If high risk (i.e. within 1mo of VTE event, or history of recurrent VTE), consider
transfusing to 50k or in rare cases, IVC filter.

Platelet Count

Dose Adjustment

Suggested Dose of Enoxaparin

Alternative Once-Daily Dosing Regimen

>50,000/µL

Full-dose enoxaparin

1 mg/kg twice daily

1.5 mg/kg daily

25,000–50,000/µL

Half-dose enoxaparin

0.5 mg/kg twice daily

—

<25,000/µL

Temporarily hold enoxaparin

special articles abstract

• For patients lower risk for recurrence, consider dose-reduction/holding
as
acute high-risk patient)
anticoagulation
as follows:

ASCO

• For patients at lower risk for recurrent thromboembolism (includes chronic DVT/PE [>1 month of treatment, central venous catheterassociated DVT, upper extremity DVT, acute distal DVT) management options include:
Use lower dose anticoagulation as outlined below in table
Remove central venous catheter in patients with central venous catheter-associated DVT

Venous Thromboembolism Prophylaxis and
Treatment in Patients With Cancer: ASCO Clinical
Practice Guideline Update
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Values and preferences

Downloaded from http://ashpublications.org/bloodadvances/article-pdf/5/4/927/1803860/advancesadv2020003442c.pdf by guest on 17 December 2021

he short-term treatment of VTE (3-6 months)
cer, the ASH guideline panel suggests
n, or rivaroxaban) over VKA (conditional
ertainty in the evidence of effects Å◯◯◯).

• Same as Case 4.
• Review here the ASH and ASCO
Guidelines :

The guideline panel rated mortality, PE, deep venous thrombosis
(DVT), and major bleeding as critical for decision498
making
placedSociety of Clinical Oncology
© 2019and
by American
a high value on these outcomes and avoiding them with the
interventions that were evaluated.

Explanations and other considerations
These recommendations take into consideration cost and costeffectiveness, impact on health equity, acceptability, and feasibility.
Good practice statement 1. Patients with cancer are at
increased risk for VTE, as well as major bleeding. Any consideration
of thromboprophylaxis or treatment for patients with cancer should
be based on an assessment of the patient’s individual risk for
thrombosis and major bleeding after full discussion of the potential
benefits and harms.

The target audience for the guidelines includes patients, hematologists,
oncologists, general practitioners, internists, and other clinicians
involved in the care of patients with VTE and cancer. These
guidelines will also be of interest to policy-developing local,
national, or international efforts to reduce the incidence of VTE,
morbidity, and mortality, as well as the cost of VTE to patients and
society. This document may also serve as the basis for adaptation
by local, regional, or national guideline panels.

Case 5:

Volume 38, Issue 5

Downloaded from ascopubs.org by 75.165.156.173 on December 10, 2021 from 075.165.156.173
Copyright © 2021 American Society of Clinical Oncology. All rights reserved.

Description of the health problem

• 75 year old male with metastatic lung cancer who presents with newly

Patients with cancer are at greater risk for VTE than is the general
population, resulting in considerable morbidity, mortality, and
Approximatelyleft
20% upper
of all cases
of VTE
occur
in
costs.13,15-23
diagnosed
lobe
and
left

lower lobe segmental pulmonary

23 FEBRUARY 2021 x VOLUME 5, NUMBER 4

emboli incidentally found on monitoring CT.

• Last prior CT was 3 months ago and no emboli were present
• He is asymptomatic.

27

For Educational Use Only

9

UNC Lineberger Cancer Network

Presented on January 19, 2022

Step 1: Define the clot
• CTA with PE, no evidence of right heart strain
• Troponin was not performed
• No echo
• Given no symptoms, incidentally found, and no CT evidence of right
heart strain, this would be considered a low-risk PE.
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Step 2: Assess Risk Factors
Key et al

• Patient is 72 years old with a BMI of 23. Non-smoker. No family
BOTTOM LINE (CONTINUED)
history of DVT. HasTHE
been
receiving chemotherapy. Has a port
of active
bleeding
high bleeding
risk (Type:
based; Evidence
quality:
which
hasor been
present
for 1evidence
year without
issues.
Nointermediate;
recent Strength of
recommendation:
strong).
travel. Last hospitalization for pneumonia 6mo ago.
Recommendation 3.4. A combined regimen of pharmacologic and mechanical prophylaxis may improve ef• Risk
factors:
ﬁcacy,
especially
in the highest-risk patients (Type: evidence based; Evidence quality: intermediate; Strength
of recommendation:
moderate). (metastatic lung cancer)
1) Active malignancy
Recommendation 3.5. Pharmacologic thromboprophylaxis for patients undergoing major surgery for cancer
2) be
Receiving
chemotherapy
should
continued for
at least 7 to 10 days. Extended prophylaxis with LMWH for up to 4 weeks postASCO

special articles abstract

operatively is recommended for patients undergoing major open or laparoscopic abdominal or pelvic surgery
for cancer who have high-risk features, such as restricted mobility, obesity, history of VTE, or with additional
factors
forsurgical
bleeding:
riskRisk
factors.
In lower-risk
settings,1)
theAge
decision on appropriate duration of thromboprophylaxis should
be made on a case-by-case basis (Type: evidence based; Evidence quality: high; Strength of recommendation: moderate to strong).

Venous Thromboembolism Prophylaxis and
Treatment in Patients With Cancer: ASCO Clinical
Practice Guideline Update
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For patients with cancer and visceral/
splanchnic vein thrombosis, the ASH guideline panel suggests
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treating with short-term anticoagulation or observing
recommendation, very low certainty in the evidence of effects Å◯◯◯).
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29. For
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with CVC-related
VTE receiving anticoagulant treatment, the ASH guideline panel
suggests keeping the CVC over removing the CVC (conditional
recommendation, very low certainty in the evidence of effects Å◯◯◯).

RECOMMENDATION 30. For patients with cancer and recurrent VTE
despite receiving therapeutic LMWH, the ASH guideline panel
suggests increasing the LMWH dose to a supratherapeutic level or
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a high value on these outcomes and avoiding them with the
interventions that were evaluated.
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Explanations and other considerations
These recommendations take into consideration cost and costeffectiveness, impact on health equity, acceptability, and feasibility.
Good practice statement 1. Patients with cancer are at
increased risk for VTE, as well as major bleeding. Any consideration
of thromboprophylaxis or treatment for patients with cancer should
be based on an assessment of the patient’s individual risk for
thrombosis and major bleeding after full discussion of the potential
benefits and harms.

Downloaded from http://ashpublications.org/bloodadvances/article-pdf/5/4/927/1803860/advancesadv2020003442c.pdf by guest on 17 Dece
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Case 6:
• 55 year old female with uterine cancer presents with three days of
worsening left upper arm swelling, pain, and tenderness. She has
a PICC line in the left arm.

31

Step 1: Define the clot
• Venous Dopplers are obtained and confirm thrombosis:
• Acute obstruction in the left brachial vein, axillary vein. Other
veins fully compressible.

Is this a deep or superficial vein thrombosis?

32

Illustrations courtesy of Dr. Stephan Moll, UNC Hematology
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Step 2: Assess the risk factors
• This patient has been receiving chemotherapy for her uterine cancer. She
had surgery 3 weeks ago as an outpatient. Her BMI is 32. She is not on any
hormone therapy. She has not recently traveled. She has not recently
traveled. She has no family history of VTE. She has not been on any recent
hormone therapies.
• Risk Factors for VTE:
1) Active malignancy (uterine cancer)
2) Chemotherapy
3) Recent surgery
4) Obesity
5) PICC line
Risk factors for bleeding: None.

34

Step 3 & 4: Treatment and Duration2
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NCCN Guidelines Version 3.2021
Acute Deep Vein Thrombosis (DVT)

NCCN Guidelines Index
Table of Contents
Discussion
If no contraindication to

• Choice of drug – as reviewed,
DIAGNOSIS

recommended.
• With this patient, what is the
appropriate
management of
Clinical
suspicion of

the PICC
line?
catheter-related

• Venous US
• CT venogram
DVT:
with contrast
• Unilateral
• MRV with
arm/leg
contrast
swelling
• X-ray
• Pain in supravenogram
clavicular
with contrast
space or neck
If contraindication to
• Dysfunctional
catheter
anticoagulation
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CATHETER-RELATED DVT: DIAGNOSIS AND TREATMENT

WORKUP/IMAGING

DOAC or LMWH would be

c See Therapeutic Anticoagulation for Venous Thromboembolism (VTE-D).
d See Contraindications to Therapeutic Anticoagulation (VTE-E). See

Management of Anticoagulation for VTE in Patients with Chemotherapy-Induced
Thrombocytopenia (VTE-F).
Therapeutic Anticoagulation Failure (VTE-G), if extension of VTE or new
VTE while on recommended anticoagulation therapy.
Choice of regimen should be made based on institutional expertise/preferences
in conjunction with interventional radiology or vascular surgery colleagues. See
Thrombolytic Agents (VTE-H). Appropriate candidates may include: patients
at risk of limb loss (eg, phlegmasia cerulea dolens), patients who demonstrate
central thrombus propagation in spite of anticoagulation, and those with moderate
to severely symptomatic proximal DVT. Candidates with high bleeding risk or
contraindication to fibrinolytic may be candidates for percutaneous mechanical
thrombectomy.

e See
f

anticoagulation

TREATMENT

• Anticoagulation for at least 3 months or as long as central
venous access device (CVAD) is in placec,e,k
No contraindication to
• Consider catheter removal if symptoms persist or if the catheter
anticoagulationd
is infected or dysfunctional or no longer necessary
• Consider catheter-directed therapy (pharmacomechanical
thrombolysis or mechanical thrombectomy) in appropriate
candidatesf,h,l
Anticoagulation
DVT
Contraindication
for at least 3
resolved
monthsc,e,k
Remove
Follow for
catheter
change
or follow
in contraContraindication to
with
indication
anticoagulation
serial
as clinically
imaging
indicated
Re-evaluate for
Contraindication
persists
j
anticoagulation
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Evaluate for other causes
• Consider further diagnostic imaging/testing
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Steps in m anaging new ly
diagnosed DVT include:
2) Assess risks

Rita Paschal, MD ‡
O'Neal Comprehensive Cancer Center at UAB

Karlyn Martin, MD ‡
Robert H. Lurie Comprehensive Cancer Center of
Northwestern University

Shuwei Gao, MD Þ
The University of Texas
MD Anderson Cancer Center

1) Define the clot

Thomas L. Ortel, MD, PhD ‡
Duke Cancer Institute

Siteman Cancer Center at Barnes-Jewish Hospital
and Washington Unviersity School of Medicine

Annemarie E. Fogerty, MD ‡ †
Massachusetts General Hospital
Cancer Center

Take-home points:

DVT-3

Lim, MD ‡
Huntsman Cancer Institute at the University of Utah

Colleen Morton, MD ‡
Vanderbilt-Ingram Cancer Center

Renal function is a critical
consideration in choice of
anticoagulant. 2
Cost is also an im portant
factor. For DO ACs, copay
cards are w idely available.

Anticoagulation m ust be
m anaged closely in patients
w ith chem otherapy-induced
throm bocytopenia. 2

For m ost acute DVT/PE in
patients w ith active
m alignancy, recom m endation
is indefinite anticoagulation
until no active m alignancy/not
receiving chem otherapy. 3,5

Line-associated DVT can often
be m anaged w ithout rem oving
CVAD. 2
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UNC DVT Walk-In Program
• Rapid follow-up for patients with newly
diagnosed DVT.
• Ensure anticoagulation is started,
appropriate, affordable, and that patient
receives education.
• Located at UNC Eastowne
• 100 Eastowne Drive, Chapel Hill, NC
• Can place referral within the UNC system.
• Hope to expand to accept referrals outside
UNC in 2022.
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