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Clinical Suspicion for PE

Questions regarding the algorithms can be directed to
DVT-Scan-COVID@med.umich.edu, which will be reviewed daily.

Risk Assessment by
Modified Wells

Modified Wells Score for Assessment of
Clinical Likelihood for Pulmonary Embolism

PE Likely
(> 4)

Criteria
Clinical signs and symptoms of DVT
(objectively measured calf swelling and pain with
palpation in the deep vein region)
An alternative diagnosis is less likely than PE
Heart rate > 100 beats per minute
Immobilization or surgery in the previous four weeks
Previous DVT or PE
Hemoptysis
Malignancy (on treatment, treated in the past six
months, or palliative care)

PE Unlikely
(≤ 4)
Low Risk
(< 2)

Assess Bleeding
Risk (VTE-BLEED)

Optional
D-Dimer

Thrombo
Prophylaxis

No Anticoagulation on
D/C Unless Modified
Wells Score Changes

Full dose AC (UFH,
LMWH, or DOAC)
D/C with 3 mos. AC

High Risk
(≥ 2)

Full Therapeutic
Anticoagulation (UFH,
LMWH, or DOAC)

3
3
1.5
1.5
1.5
1
1

VTE-BLEED Score
Factor
Active cancer

D/C with 1-2 mos. AC;
refer for PE CT when
clinically appropriate with
rapid clinic follow-up1

Consider 1) PE CT or 2) LE DVT scan
(DVU2501) if CT cannot be
performed2

Meets COVID Protocol for VTE:
Pt. is not in end of life or comfort care
PE CT or DVT Scan would change
management
Pt. would consent to AC
Pt. does not already have Dx of VTE from
another study or other indications for AC
Proceed with CT PE
Protocol or LE DVT
(DVU2501) if CT cannot be
performed
- VTE

Score
a

2

Male with uncontrolled arterial hypertension
Anaemiac

b

History of bleedingd
Age ≥ 60 years old
e

2

+ VTE

Points

No
Yes

Thrombo
Prophylaxis3

Renal dysfunction
Other factors that contribute to bleeding:
∙Thrombocytopenia
·Cirrhosis
·Other anti-thrombotic use

1
1
1

1

Refer for Clinic Follow-up:

1) Virtual Visit with VHP (“CVC Venous Management Clinic”); or
2) Hematology

No change in
management
3

1
1

If CT cannot be performed but clinical
suspicion for PE is high, consider
therapeutic AC
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PE Unlikely
(≤ 4)

Assess
Bleeding Risk
(VTE-BLEED)

High Risk
(≥ 2)

Thrombo
Prophylaxis

Risk Assessment by
Modified Wells

PE Likely
(> 4)

Low Risk
(< 2)

Modified Wells Score for Assessment of
Clinical Likelihood for Pulmonary Embolism

Assess Bleeding
Risk (VTE-BLEED)

Presumptive VTE Treatment
with Heparin:
“Heparin Nomogram for
DVT/PE” without bolus
(most patients)
“Heparin Nomogram for
ACS/AF” (Xa target 0.2-0.5)
Non-nomogram Heparin at
discretion of attending (Xa
target 0.2-0.3)

High Risk
(≥ 2)

+ VTE

Proceed with CT PE
Protocol or LE DVT
(DVU2501) if CT cannot
be performed

- VTE

Thrombo
Prophylaxis2

2

If CT cannot be performed but
clinical suspicion for PE is high,
consider therapeutic AC

Points
3
3
1.5
1.5
1.5
1
1

VTE-BLEED Score
Factor
Consider 1) PE CT or 2) LE DVT scan
(DVU2501) if CT cannot be
performed1

1

Once no longer critically ill
follow the COVID-19
Algorithm for PE
Assessment, Non-Critically
Ill, Admitted protocol

Criteria
Clinical signs and symptoms of DVT
(objectively measured calf swelling and pain with
palpation in the deep vein region)
An alternative diagnosis is less likely than PE
Heart rate > 100 beats per minute
Immobilization or surgery in the previous four weeks
Previous DVT or PE
Hemoptysis
Malignancy (on treatment, treated in the past six
months, or palliative care)

Meets COVID Protocol for VTE:
Pt. is not in end of life or comfort care
PE CT or DVT Scan would change
management
Pt. would consent to AC
Pt. does not already have Dx of VTE from
another study or other indications for AC
No
Yes

No change in
management

Active cancer

Score
a

2

Male with uncontrolled arterial hypertension
Anaemiac
History of bleedingd
Age ≥ 60 years old
e

Renal dysfunction
Other factors that contribute to bleeding:
∙Thrombocytopenia
·Cirrhosis
·Other anti-thrombotic use

b

1
1
1
1
1
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Clinical Suspicion for DVT

Risk Assessment by
Wells Score

High Risk
(≥ 2)

Low Risk
(< 2)
Assess Bleeding
Risk (VTE-BLEED)
Optional
D-Dimer
Low Risk
(< 2)

High Risk
(≥ 2)

Thrombo
Prophylaxis

No Anticoagulation on
D/C Unless Wells Score
Changes

Wells Score for Likelihood Estimation
of Lower Extremity Deep Venous Thrombosis
Clinical Characteristic
Active cancer (patient receiving treatment for cancer within the
previous 6 months or currently receiving palliative treatment)
Paralysis, paresis, or recent casting or immobilization of the lower
extremities
Recently bedridden for 3 days or more, or major surgery within the
previous 12 weeks requiring general or regional anesthesia
Localized tenderness along the distribution of the deep venous
system
Entire leg swollen
Calf swelling at least 3 cm larger than that on the asymptomatic side
(measured 10 cm below the tibial tuberosity)
Pitting edema confined to the symptomatic leg
Previously documented DVT
Collateral non-varicose superficial veins
Alternative diagnosis at least as clinically likely as DVT

Consider LE DVT
Scan2 (DVU2501)

Factor
Active cancer

Meets COVID Protocol for VTE:
Pt. is not in end of life or comfort care
DVT Scan would change management
Pt. would consent to AC
Pt. does not already have Dx of VTE from
another study or other indications for AC
No
Yes

- DVT

1
1
1
1
1
1
1
-2

2

Thrombo
Prophylaxis

b

History of bleedingd
Age ≥ 60 years old
e

Renal dysfunction
Other factors that contribute to bleeding:
∙Thrombocytopenia
·Cirrhosis
·Other anti-thrombotic use

1
1
1
1
1

1

Refer for Clinic Follow-up:

+ DVT
Full dose AC (UFH, LMWH,
or DOAC)
D/C with 3 mos. AC

1

Score
a

Male with uncontrolled arterial hypertension
Anaemiac
2

Proceed with LE DVT
Scan (DVU2501)

1

VTE-BLEED Score

Full Therapeutic
Anticoagulation (UFH,
LMWH, or DOAC)

D/C with 1-2 mos. AC; refer for DVT
Scan when clinically appropriate with
rapid clinic follow-up1

Score

No change in
management

1) Virtual Visit with VHP (“CVC Venous Management Clinic”); or
2) Hematology
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Risk Assessment by
Wells Score
High Risk
(≥ 2)

Low Risk
(< 2)

Assess Bleeding
Risk (VTE-BLEED)

High Risk
(≥ 2)

Thrombo
Prophylaxis

Assess Bleeding
Risk (VTE-BLEED)

Low Risk
(< 2)

Presumptive VTE Treatment with
Heparin:
“Heparin Nomogram for DVT/
PE” without bolus (most
patients)
“Heparin Nomogram for ACS/AF”
(Xa target 0.2-0.5)
Non-nomogram Heparin at
discretion of attending (Xa target
0.2-0.3)

+ DVT

Upon no longer critically ill
follow the COVID-19 Algorithm
for DVT Assessment, NonCritically Ill, Admitted protocol

Proceed with LE DVT
Scan (DVU2501)
- DVT

High Risk
(≥ 2)

Wells Score for Likelihood Estimation
of Lower Extremity Deep Venous Thrombosis
Clinical Characteristic
Active cancer (patient receiving treatment for cancer within the
previous 6 months or currently receiving palliative treatment)
Paralysis, paresis, or recent casting or immobilization of the lower
extremities
Recently bedridden for 3 days or more, or major surgery within the
previous 12 weeks requiring general or regional anesthesia
Localized tenderness along the distribution of the deep venous
system
Entire leg swollen
Calf swelling at least 3 cm larger than that on the asymptomatic side
(measured 10 cm below the tibial tuberosity)
Pitting edema confined to the symptomatic leg
Previously documented DVT
Collateral non-varicose superficial veins
Alternative diagnosis at least as clinically likely as DVT

Score
1
1
1
1
1
1
1
1
1
-2

VTE-BLEED Score
Factor

Consider LE DVT
Scan2 (DVU2501)

Active cancer

Meets COVID Protocol for VTE:
Pt. is not in end of life or comfort care
DVT Scan would change management
Pt. would consent to AC
Pt. does not already have Dx of VTE from
another study or other indications for AC

Thrombo
Prophylaxis

2

Male with uncontrolled arterial hypertension
Anaemiac

2

Yes

Score
a

No

No change in
management

b

History of bleedingd
Age ≥ 60 years old
e

Renal dysfunction
Other factors that contribute to bleeding:
∙Thrombocytopenia
·Cirrhosis
·Other anti-thrombotic use

1
1
1
1
1

1

Refer for Clinic Follow-up:

1) Virtual Visit with VHP (“CVC Venous Management Clinic”); or
2) Hematology

Policy and Protocol for obtaining Compression Duplex ultrasonography for diagnosis of VTE during the
COVID-19 Pandemic
Obi AT, Barnes GD, Henke PK, Eliason J, Brown S, Arndt E, Wakefield TW
Background and current situation: The diagnosis of venous thromboembolism, encompassing deep
venous thrombosis (DVT) and pulmonary embolism (PE) relies upon diagnostic imaging. Currently, the
gold standard for PE diagnosis is CT imaging (CT PE protocol), and for DVT is duplex ultrasonography.
During the COVID-19 pandemic, CT PE may be difficult to perform due to risk of transmission, co-morbid
renal failure (precluding the use of intravenous contrast) and critically ill status lending unacceptable risk
during transfer. Duplex ultrasonography of the bilateral lower limbs is anticipated to be difficult to
perform during the expected surge of patients due to the expansion of off-site locales without necessary
co-located equipment or staff, the overall sheer volume of patients, and a limited workforce within the
diagnostic vascular units. We also recognize that registered vascular technicians (RVTs) represent a
scarce resource, that if depleted, would inhibit our ability to detect other life and limb threatening
conditions that require urgent/emergent treatment such as acute limb ischemia, pseudoaneurysms and
carotid disease leading to stroke. The following algorithms were created to be able to recommend
diagnostic and treatment approaches to PE and DVT in the face of a surge of COVID-19 patients,
recognizing that it may be necessary to compromise upon the gold standard of diagnosis in the setting
of extreme scarcity, while still prioritizing treatment that represents that best risk-benefit ratio to the
patient with available clinical information. We have made absolute commitment to patients treated at
Michigan Medicine to ensure appropriate diagnostic testing and long term therapy once the surge has
ceased through referral to our cardiovascular outpatient clinic, with the goal of relieving the burden on
the inpatient treatment team or primary care physician.
Critical Guiding Principles
1. All patients with COVID-19 or suspected COVID-19 should be treated with thromboprophylaxis.
This statement places value on avoiding the need to reassess VTE risk when a patient has a
change in status, and accepts overall low bleeding risk associated with use of anticoagulants
used at thromboprophylactic doses.
2. Elevated D-dimer is expected with severe COVID infection and should not be a determinant in
the decision to obtain imaging. Negative D-dimer in combination with a low clinical risk score
can still safely exclude VTE and may have limited utility for this purpose.
3. Current guidelines recommend empiric treatment of suspected PE if imaging is expected to take
> 4 hours, or for DVT if imaging is expected to take > 24 hours. We expect that due to stress on
the healthcare system that imaging may be delayed for up to a month or greater, but that
patients may be safely empirically treated during this time by determining risk-benefit ratio.
4. Duplex ultrasonography should be utilized when the three following conditions are met
simultaneously: (1) bleeding risk is high, (2) the results will change management (3) clinical
suspicion of pulmonary embolism is high and CT PE is unobtainable or clinical suspicion of DVT is
high (based upon modified Wells and Wells scoring systems).
5. Most patients with confirmed or suspected VTE who are not at high bleeding risk should receive
therapeutic doses of anticoagulation
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6. In patients with ARDS, low dose non-nomogram heparin infusion may reduce risk of major
bleeding while still protecting from thrombotic events. There is no data available for this
treatment strategy in intubated patients without ARDS.
7. Patients treated with low dose anticoagulation protocols should be transitioned to full dose
anticoagulation when no longer ICU status.
8. Referral for CT PE or duplex may be performed once patient has recovered as an inpatient,
however, may need to be completed in the outpatient setting in a resource scarce setting. CVC
venous clinics (or hematology, if a consulting service as inpatient) will provide continuity of care
in reviewing these outpatient imaging tests and providing long term anticoagulation
recommendations to the patient, thereby expediting discharges without the burden of
additional testing and relieving inpatient providers of burden of follow up.
9. Upper extremity duplex ultrasonography should be limited to patients with unilateral limb
symptoms and criteria as listed in #4 and should not be performed routinely.
Referenced anticoagulation strategies for the COVID-19 pandemic:
Table 1. Anticoagulation strategies
Thromboprophylaxis
Low molecular weight heparin 40mg qday (or 30mg bid)
Subcutaneous heparin 5000 units tid
Full dose anticoagulation
“Heparin Nomogram for DVT/PE”
Low molecular weight heparin 1.5mg/kg qday (or 1mg/kg bid)
Direct oral anticoagulant (standard dosing)
Low dose anticoagulation
“Heparin Nomogram for DVT/PE” without bolus (most patients)
protocol
“Heparin Nomogram for ACS/AF” (Xa target 0.2-0.5)
Non-nomogram Heparin at discretion of attending (Xa target 0.2-0.3)
VTE Prophylaxis
All COVID-19 positive hospitalized patients should receive prophylactic anticoagulation for VTE
prophylaxis. A study published online at JTH March 27, 20203 found a mortality benefit to
thromboprophylaxis with subcutaneous unfractionated heparin or low molecular weight heparin
amongst COVID-19 positive patients with highly elevated (>3x upper limit of normal) D-dimer and sepsis
induced coagulopathy score. This data suggests venous thromboembolism or primary pulmonary
thrombi may be an underlying etiology responsible for mortality in severe COVID-19 infections. Other
case reports have demonstrated varying incidences of pulmonary embolism or primary pulmonary
thrombi, as high as 40% in some, underscoring the need for thromboprophylaxis.4 In patients who
initially present with less severe disease, the risk from failure to reassess and provide timely
thromboprophylaxis in an over-capacity healthcare system is much more likely to outweight the risk of
major bleeding from appropriately dosed thromboprophylaxis (~1%).(Gould, ACCP Guidelines 2012)
Suspected Diagnosis of Pulmonary Embolism
The existing, published Michigan Medicine faculty practice guidelines recommend utilization of a
modified Wells score to determine pretest probability of a PE (Table 2, next page).5
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If the pre-test probability of the
Table 2. Modified Wells Score for Assessment of Clinical
modified Wells PE score is low (score
Likelihood for Pulmonary Embolism
≤4, mean probably of PE 1.7-2.2% if DCriteria
Points
dimer negative; 5.1-7.8% overall,
Clinical signs and symptoms of DVT (objectively
measured calf swelling and pain with palpation in
3
independent of the D-dimer): The
the
deep
vein
region)
current recommendation is
An alternative diagnosis is less likely than PE
3
thromboprophylaxis for the nonHeart rate > 100 beats per minute
1.5
critically ill admitted patient. The
Immobilization or surgery in the previous four
1.5
critically ill patient who is low risk by the
weeks
Wells score may qualify for empiric
Previous DVT or PE
1.5
lower dose anticoagulation if their
Hemoptysis
1
bleeding risk of low (see rationale on
Malignancy (on treatment, treated in the past six
1
page 4). We do not recommend that
months, or palliative care)
duplex ultrasonography be performed in
Note: Total score > 4 = PE-likely, ≤ 4 = PE-unlikely2
patients to exclude the diagnosis of PE.
The rationale for this is that the use of
DVT imaging in the setting of suspected PE has a low accuracy, a sensitivity of 44%, a specificity of 86%,
a positive predictive value 58% and a negative predictive value of 77%.6 This data has been
substantiated in other studies with sensitivities of 25-38% for the diagnosis of thrombosis when being
used as a surrogate for PE. Thus, duplex imaging has significant limitations in the diagnosis of PE or
pulmonary thrombosis and is not a direct test for PE.
A negative D-dimer in combination with a low modified Wells score is generally sufficient to exclude PE
as a diagnosis. However, in the setting of COVID-19 infection, which is associated with elevated Ddimer, the clinical utility of D-dimer is unknown (Zhou, Lancet, 2020). A clinician may draw a D-dimer at
their discretion in the setting of a low modified Wells score if a negative result will reassure the patient.
However, if positive, which is likely, it may distract from pursuing other, more likely diagnoses.
If the pre-test probability is of the Wells PE score is high (score >4): We recommend empiric full dose
anticoagulation for the high risk patient with a low risk for bleeding anticoagulation based on bleeding
risk (VTE Bleed score <2, no other bleeding risk factors such as thrombocytopenia, cirrhosis, other
antithrombotic use). Either empiric full dose anticoagulation or lower dose anticoagulation as clinically
appropriate in the critically ill patients, largely based on the potential bleeding risk associated with
hemorrhagic pneumonitis. For the patient at high risk of bleeding, the clinician could consider obtaining
a CT PE study, if this would alter management. If a CT PE is unable to be obtained, lower extremity
duplex ultrasonography would be an alternative option, recognizing limitations in sensitivity and
specificity. Prior to obtaining imaging, clinicians should ensure none of the following circumstances
apply to the patient.
Table 3. Under the following circumstances no further studies should be performed:
1. Patient end of life/comfort care.
2. Patient has another indication for anticoagulation.
3. Patient has a previous CT PE or DVT scan this admission without a change in modified Wells risk
stratification.
4. Patient would not consent to or be a candidate for anticoagulation or IVC filter if offered.
5. Patient has a diagnosis of VTE from OSH study.
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If the diagnostic study is negative, no change in management should occur. If the study is positive,
consideration should be given to full dose anticoagulation in the non-intubated admitted patient and
lower dose empiric anticoagulation in the intubated critically ill patients due to the bleeding risk, or full
dose anticoagulation if felt to be appropriate by the intensivist.
Rationale for using anticoagulation at lower than full dose but higher than prophylactic dose in those
patients with severe ARDS:
Viral pneumonia associated venous thrombotic events resulting in significant mortality were witnessed
during the H1N1 2009 pandemic. Patients meeting the following criteria during this time were treated
with an empiric low dose anticoagulation protocol: P/F ratio (PaO2/FiO2) < 200; viral pneumonia
suspected or confirmed; no absolute contraindications to anticoagulation. In patients meeting these
criteria, the following protocol reduced the risk of VTE and primary pulmonary thrombi without
increasing bleeding complications: initiation of non-nomogram heparin infusion with a goal Xa 0.2-0.3;
no bolus dose administered. The lower Xa is necessary given the risk of bleeding with hemorrhagic
pneumonitis. Of note, this goal Xa does not match with an existing heparin nomogram and will require
manual titration by the inpatient team.7 In intubated patients without severe ARDS, there is a paucity of
data regarding risk-benefit ratio of empiric anticoagulation strategies.
Suspected Diagnosis of DVT
The existing Michigan Medicine faculty practice guidelines recommend utilization of Wells score to
determine pretest probability of a DVT. We recommend use of this score during the COVID-19
pandemic, recognizing that sensitivity and specificity diminishes in the inpatient setting and
performance in the setting of pandemic pneumonia is untested.8
Table 4. Wells Score for Likelihood Estimation of Lower Extremity Deep Venous Thrombosis
Clinical Characteristic
Active cancer (patient receiving treatment for cancer within the previous 6 months or currently
receiving palliative treatment)
Paralysis, paresis, or recent casting or immobilization of the lower extremities
Recently bedridden for 3 days or more, or major surgery within the previous 12 weeks requiring
general or regional anesthesia
Localized tenderness along the distribution of the deep venous system

Score
1
1
1
1

Entire leg swollen
1
Calf swelling at least 3 cm larger than that on the asymptomatic side (measured 10 cm below the
1
tibial tuberosity)
Pitting edema confined to the symptomatic leg
1
Previously documented DVT
1
Collateral non-varicose superficial veins
1
Alternative diagnosis at least as clinically likely as DVT
-2
A score of < 2 is considered low likelihood for DVT. From Wells et al., N Eng J Med 2003;349:1227-1235; Wells et al,
Lancet 1997; 350:1795-1798

If the pre-test probability of the modified Wells DVT score is low (score <2, mean probably of DVT
3%): The current recommendation is thromboprophylaxis in the non-critically ill admitted patient. The
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critically ill patient who is low risk by the Wells score may qualify for empiric lower dose anticoagulation
if their bleeding risk of low. Higher consideration should be given to empiric anticoagulation if the P/F
ratio is less than 200, given previous benefit of avoiding thrombosis related morbidity in the H1N1
epidemic. The use of duplex ultrasound testing with a risk of only 3% DVT does not warrant the risk to
the technologists of performing the tests in COVID-19 positive patients or those PUI. Anticoagulation
would not be used unless the Wells scores changes.
If the pre-test probability of the Wells DVT score is not low (score >2, mean probability of DVT 16.6%74.6%): With the higher likelihood of DVT in this group, we would recommend anticoagulation based on
bleeding risk (VTE-BLEED score). In the low bleeding risk patient (VTE-BLEED score <2), we suggest
empiric full dose therapeutic anticoagulation for the non-critically ill admitted patient. In the critically ill
patient, we recommend empiric anticoagulation either at therapeutic or low-moderate doses, largely
guided by bleeding risk with hemorrhagic pneumonitis. In the high bleeding risk patient (VTE-BLEED
score >2), a lower extremity DVT scan may be indicated if the patients meet criteria.
Table 5. Under the following circumstances no further studies should be performed:
1. Patient end of life/comfort care.
2. Patient has another indication for anticoagulation.
3. Patient has a previous CT PE or DVT scan this admission without a change in modified Wells risk
stratification.
4. Patient would not consent to or be a candidate for anticoagulation or IVC filter if offered.
5. Patient has a diagnosis of VTE from OSH study.
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If the DVT scan is negative, then no
change in management would occur. If
the study is positive, consideration
should be given to full dose
anticoagulation.
Upper extremity DVT
Given the low morbidity of upper
extremity line associated DVT in our
critically ill population (Underhill, JVS
2017), we do not recommend routine
upper extremity venous duplex
ultrasound. If a patient has unilateral
symptoms and a high risk for bleeding,
the need for upper extremity imaging
can be considered on a case by case
basis.
Consideration for long term therapy

Table 6. VTE-BLEED Score
Factor
Active cancer

Score
a

2

Male with uncontrolled arterial hypertension

b

1

Anemiac

1

History of bleeding

d

1

Age ≥ 60 years old

1

e

1

Renal dysfunction

Classification of patients with the VTE-BLEED score
Low bleeding risk

Total score <2

High bleeding risk

Total score ≥2

Other factors that contribute to bleeding:
Thrombocytopenia
Cirrhosis
Other anti-thrombotic use
aCancer diagnosed within 6 mos. before VTE (excluding BCC or SCC of
the skin), recently recurrent or progressive cancer or any cancer that
required anti-cancer Tx within 6 mos. before VTE was diagnosed
bMales w/ SBP ≥ 140 mmHg at baseline
cHgb <13 g/dl in men or <12 g/dl in women
dIncluding prior major or non-major clinically relevant bleeding event,
rectal bleeding, frequent nose bleeding, or hematuria
eGFR <60 ml/min

In patients who are treated with
anticoagulants and are unable to get
diagnostic imaging during the COVID19 surge, we recommend that they be
discharged with 1-2 month supply of
direct oral anticoagulants or vitamin K antagonists. For patients deemed moderate to high risk for PE, a
CT PE protocol within 1 month should be ordered. For patients deemed high risk for DVT, a lower
extremity venous duplex ultrasound should be ordered. All patients should be referred to the venous
health program (VHP) or hematology clinic, as clinically appropriate. These clinics will review the study
and provide patients of recommendations for long term duration of therapy. VHP clinic referral can be
found in MiChart by typing “CVC Venous Management Clinic.” For patients treated with lower dose
empiric anticoagulation in the ICU setting, standard full dose anticoagulation with heparin, LMWH, or
oral agents should be initiated once they become floor status.
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