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Update on the management 
of venous thromboembolism

 ■ ABSTRACT
Venous thromboembolism (VTE), which includes deep 
vein thrombosis (DVT) and pulmonary embolism, is a com-
mon cardiovascular disease associated with signifi cant 
morbidity ranging from painful leg swelling, chest pain, 
shortness of breath, and even death. Long-term complica-
tions include recurrent VTE, postpulmonary embolism 
syndrome, chronic thromboembolic pulmonary hyperten-
sion, and postthrombotic syndrome (PTS). Management of 
VTE requires immediate anticoagulation therapy based on 
a risk assessment for bleeding. Direct oral anticoagulants 
(DOACs) have become an important option for patients 
as refl ected in the most recent American College of Chest 
Physician treatment guidelines.

 ■ KEY POINTS
VTE treatment should begin immediately with heparin, 
low-molecular-weight heparin (LMWH), fondaparinux, or 
the DOACs (rivaroxaban or apixaban) in patients deemed 
appropriate based on a risk assessment for bleeding.

For patients with VTE and no cancer, long-term treatment 
with dabigatran, rivaroxaban, apixaban, or edoxaban is 
recommended over the vitamin K antagonists (VKA). 

LMWH is recommended for the long-term treatment of 
VTE in patients with cancer.

For extended-duration anticoagulation, the DOACs 
(dabigatran, rivaroxaban and apixaban) and the VKA 
antagonists are options. 

Compression stockings are no longer recommended for 
prevention of PTS in patients with acute DVT but may be 
benefi cial symptomatically.

V enous thromboembolism (VTE) includes 
both deep vein thrombosis (DVT) and pul-
monary embolism (PE). Although the exact 
incidence of VTE is unknown, an estimated 1 

million people in the United States are affected each 
year, with about a third experiencing a recurrence 
within 10 years.1 VTE affects hospitalized and nonhos-
pitalized patients, is often overlooked, and results in 
long-term complications including postthrombotic 
syndrome (PTS) for DVT, postpulmonary embolism 
syndrome and chronic thromboembolic pulmonary 
hypertension for PE, and death.2

 ■ TREATMENT
Treatment for VTE should be initiated in the follow-
ing cases:

• Proximal DVT of the lower extremity
• Symptomatic distal (calf vein) DVT
•  Symptomatic upper extremity DVT (axillary-

subclavian veins)
• PE
•  Subsegmental PE in a patient at risk for 

recurrence
•  Surveillance for subsegmental PE in a patient with 

no proximal DVT and a low risk of recurrence.
Once VTE is suspected, anticoagulation should be 

started immediately unless there is a contraindication 
such as a risk of bleeding. A risk assessment should be 
performed in all patients before and during antico-
agulation therapy (Table 1).

In addition to anticoagulants, other more aggres-
sive therapies for VTE may be appropriate, such as 
systemic thrombolysis in the case of PE or catheter-
directed thrombolytic or pharmacomechnical thera-
pies for DVT or PE, surgical intervention (acute pul-
monary embolectomy), or placement of an inferior 
vena cava (IVC) fi lter.

This article reviews the management of VTE, 
highlighting the recent changes in treatment and 
prevention guidelines from the American College of 
Chest Physicians (ACCP).3
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Risk of bleeding 
In assessing a patient’s risk of bleeding for anticoagu-
lation therapy (Table 1), the absence of risk factors 
is considered low risk for bleeding, the presence of 1 
risk factor is considered intermediate risk, and 2 or 
more risk factors is considered high risk. Compared 
with low-risk patients, moderate-risk patients have 
a twofold increased risk of major bleeding and high-
risk patients have an eightfold increased risk of major 
bleeding. This equates to an annualized risk of major 
bleeding of 0.8% for low-risk patients, 1.6% for mod-
erate-risk patients, and greater than 6.5% for high-risk 
patients.3

Anticoagulants 
Anticoagulants are used in the acute (fi rst 0 to 7 
days), long-term (7 days to 3 months), and extended 
(3 months to indefi nite) treatment phases of VTE.4 
Anticoagulation therapy options include unfraction-
ated heparin (UFH), low-molecular-weight heparin 
(LMWH), fondaparinux, vitamin K antagonists 
(VKAs) (ie, warfarin), and direct oral anticoagulants 
(DOACs) (Table 2).

Deciding on which anticoagulant to use depends 
on the indication, the patient’s underlying condi-
tion, the patient’s preference, and the patient’s risk 
of bleeding. Heparin, the LMWHs, fondaparinux and 

the DOACs (rivaroxaban and apixaban) are the only 
agents approved by the US Food and Drug Adminis-
tration (FDA) recommended for the acute treatment 
phase, while the DOACs and warfarin are anticoagu-
lation options for the long-term and extended treat-
ment phases. The LMWHs should be used for the 
patient with cancer and during pregnancy. 

Unfractionated heparin. UFH is administered 
parenterally and can be used for the prevention and 
treatment of VTE. Heparin remains an option for 
initial treatment of patients with acute VTE and is 
generally preferred over LMWH for patients who may 
require advanced therapies, such as for hemodynami-
cally unstable PE or iliofemoral DVT. It is also recom-
mended for patients with renal failure.3 Weight-based 
dosing (80 U/kg bolus followed by 18 U/kg/hour 
intravenous infusion) is recommended, targeting an 
antifactor activated clotting factor (anti-Xa) assay 
level of 0.3 IU/mL to 0.7 IU/mL. Heparin may also be 
given subcutaneously in an outpatient setting using 
an initial bolus of 333 U/kg followed by a subcutane-
ous dose of 17,500 U twice daily.5

Low-molecular-weight heparin. LMWHs are 
administered as weight-based subcutaneous injec-
tions and have indications for patients with acute 
VTE and for VTE prophylaxis. LMWHs are used for 
transitioning to warfarin, dabigatran, or edoxaban 
for long-term anticoagulation and are recommended 
over warfarin and DOACs for treatment of VTE in 
patients with cancer and in pregnant women.3

Enoxaparin (Lovenox), the most commonly used 
agent in the United States, is given either as a once-
daily injection (1.5 mg/kg/day) or a twice-daily injec-
tion (1 mg/kg every 12 hours). It is also approved for 
VTE prophylaxis in patients undergoing hip or knee 
replacement surgery or abdominal surgery, or in patients 
with severely restricted mobility during acute illness. 
LMWH can also be given in patients with renal insuf-
fi ciency (creatinine clearance [CrCL] < 30 mL/min-
ute) after dose adjustment. No monitoring is required, 
although it is advised in pediatric patients, pregnant 
women, obese patients, and patients with renal insuffi -
ciency. If monitoring is required, an anti-Xa assay using 
LMWH as a reference standard should be done 4 hours 
after subcutaneous injection. The therapeutic range for 
enoxaparin is 0.5 IU/mL to 1.0 IU/mL for the 12-hour 
regimen and greater than 1.0 IU/mL for the once-daily 
dose. Other LMWHs available in the United States 
include dalteparin (Fragmin) and tinzaparin (Inno-
hep). Each has its own specifi c indications.

Fondaparinux. Fondaparinux is an indirect factor Xa 
inhibitor, chemically related to LMWH. It is approved 

TABLE 1
Risk factors for bleeding
with anticoagulation therapy

Age older than 65
Anemia
Antiplatelet therapy
History of bleeding
Poor anticoagulant control
Alcohol abuse
Cancer
Diabetes
Liver failure
Frequent falls
Nonsteroidal anti-infl ammatory drug use
Renal failure
Recent surgery
Previous stroke
Thrombocytopenia

Data from reference 3.
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for treatment of patients with acute VTE when used in 
combination with a VKA (warfarin) or dabigatran or 
edoxaban. It also has approval for VTE prophylaxis in 
patients undergoing hip fracture, hip or knee replace-
ment, and abdominal surgery. Fondaparinux is admin-
istered as a once-daily subcutaneous injection of 2.5 
mg for DVT prophylaxis and a body weight-based dose 
for the treatment of VTE (5 mg < 50 kg; 7.5 mg 50 to 
100 kg; 10 mg > 100 kg).6 Fondaparinux is contraindi-
cated in patients with severe renal impairment (CrCL 
les 30 mL/min) and bacterial endocarditis.6

Warfarin. Warfarin, a VKA, was the mainstay of 
therapy for long-term and extended treatment of VTE 
until the advent of the DOACs. Warfarin must be 
coadministered with heparin, LMWH, or fondaparinux 
initially and continued as overlap therapy for a mini-
mum of 5 days until the international normalized ratio 
[INR] is at least 2.0 for 24 hours.4 Early initiation of a 
VKA on the fi rst day of parenteral therapy is advised.

Warfarin remains the best option for patients on 
long-term or extended anticoagulation with liver 
dysfunction (elevated serum transaminases exceed-

ing twice the upper limits of normal or active liver 
disease) or renal disease (CrCL < 30 mL/min), as well 
as patients unable to afford DOACs. Additionally, 
select patient populations may still be best served by 
warfarin as these groups were underrepresented or not 
included in DOAC trials, including pediatric patients, 
individuals with body weight less than 50 kg or greater 
than 150 kg, and patients with select types of throm-
bophilia (eg, antiphospholipid syndrome). Warfarin 
is also advised for patients with poor compliance, as 
international normalized ratio of prothrombin time 
(PT/INR) monitoring is required using a point-of-care 
testing device or during a visit to an anticoagulation 
clinic. DOACs do not require monitoring, and non-
compliance will not be readily apparent. 

Direct oral anticoagulants. The DOACs, which 
include the factor Xa inhibitors rivaroxaban (Xarelto), 
apixaban (Eliquis), and edoxaban (Savaysa) and the 
direct thrombin inhibitor dabigatran (Pradaxa), been 
studied extensively and shown to be noninferior to 
VKAs for treatment of VTE.7 DOACs are currently 
recommended by the ACCP for long-term treatment 

TABLE 2
Anticoagulation agents for patients with venous thromboembolism by treatment phase

 Acute Long-term Extended
Patient (0 to ~7 days) (~7 days to ~3 months) (~3 months to indefi nite)

Most patients  UFH, LMWH, fondaparinux DOACs (rivaroxaban, apixaban, • Use same anticoagulant used
 or DOACs (rivaroxaban dabigatran, or edoxaban)     in long-term phase
 or apixaban) or VKA (warfarin) • If fi rst or second VTE is  
      unprovoked proximal DVT of the
      leg or PE with low or moderate
      bleeding risk

Renal failure  UFH VKA (warfarin) Warfarin
(CrCL < 30 mL/min)
or liver failure with
coagulopathy
Hemodynamically unstable UFH or LMWH N/A N/A
PE patient
Pregnancy or cancer patient UFH or LMWH LMWH LMWH
Once-daily dosing Fondaparinux or LMWH at VKA (warfarin), rivaroxaban VKA (warfarin), edoxaban,
 1.5 mg/kg/day (after 21 days) or edoxaban rivaroxaban
Recurrent VTE N/A If on a non-LMWH anticoagulant, If on a non-LMWH anticoagulant,
  convert to LMWH convert to LMWH
  If on LMWH, increase the dose If on LMWH, increase the dose
Need for reversal agent UFH VKA (warfarin) Warfarin
 LMWH (partially reversible) Dabigatran Dabigatran

CrCL = creatinine clearance; DOAC = direct oral anticoagulant; DVT = deep vein thrombosis; LMWH = low-molecular-weight heparin; N/A = not applicable; PE = pulmonary 
embolism; UFH = unfractionated heparin; VKA = vitamin K antagonist; VTE = venous thromboembolism

Data from references 3 and 4.
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of VTE, and several have extended treatment recom-
mendations for VTE over the VKAs.3

The advantages of DOACs include no need for 
PT/INR monitoring, a fi xed dosage, shorter half-life, 
rapid onset of action (for monotherapy), and in most 
cases, no need for bridging for interventional or surgi-
cal procedures. Additional advantages may include 
a decreased burden of care for the physician and 
improved quality of life for the patient. DOACs are 
also the agents of choice for patients who prefer oral 
therapy (avoiding parenteral therapy), have limited 
access to an anticoagulation clinic (home bound or 
geographic inaccessibility for PT/INR monitoring), 
or have food or drug-drug interactions. Patients at 
risk of gastrointestinal bleeding or dyspepsia should 
avoid dabigatran, while apixaban may be preferred if 
there is a history of gastrointestinal bleeding.8

Rivaroxaban or apixaban can be used as mono-
therapy for the initial treatment of VTE, while a 
5-day course of heparin, LMWH, or fondaparinux is 
necessary with dabigatran or edoxaban. Rivaroxaban 
has been approved by the FDA for use in the preven-
tion and treatment of VTE.9,10 For VTE prophylaxis, 
rivaroxaban is given orally at 10 mg once daily for 
35 days for patients undergoing total hip replace-
ment surgery and for 12 days for patients undergoing 
knee replacement surgery. For the treatment of VTE, 
rivaroxaban is given orally at 15 mg twice a day for 
the initial 21 days of treatment, followed by once 
daily at 20 mg per day for long-term treatment. It is 
also approved for extended-duration therapy in both 
10-mg and 20-mg doses. In a recently published ran-
domized double-blind trial of rivaroxaban compared 
with aspirin, the risk of a recurrent event was lower 
with either dose of rivaroxaban compared with aspi-
rin without an increase in bleeding.11 Rivaroxaban is 
contraindicated in patients with renal insuffi ciency 
(CrCL < 30 mL/min). Both the 15-mg and 20-mg 
tablets must be taken with food.

Apixaban is also approved for monotherapy of VTE 
and was found to be noninferior to standard therapy 
of LMWH and warfarin with less bleeding.12 Apixa-
ban is used for VTE prophylaxis in patients undergo-
ing hip or knee replacement surgery, given at 2.5 mg 
twice daily beginning 12 to 24 hours postoperatively 
for 35 days (hip) or 12 days (knee). The acute-phase 
dosage is 10 mg twice daily for 7 days followed by 5 
mg twice daily for long-term treatment of VTE. The 
recommended dose should be reduced to 2.5 mg twice 
daily in patients that meet 2 of the following criteria: 
age 80 or older; body weight of 60 kg or less; or with 
a serum creatinine 1.5 mg/dL or greater. Apixaban is 

also approved for extended treatment of VTE. In a 
randomized, double-blind study of 2 doses (2.5 mg and 
5 mg, twice daily) of apixaban compared with placebo, 
apixaban reduced the risk of recurrent VTE without 
increasing the risk of bleeding.13

Both dabigatran and edoxaban require an initial 
5-day overlap with a parenteral anticoagulant.14,15  
Dabigatran is given at 150 mg orally twice daily if the 
CrCL is greater than 30 mL/min for the long-term 
treatment of VTE. Edoxaban is given orally at 60 
mg once daily but reduced to 30 mg once daily if the 
CrCL is 30 mL/min to 50 mL/min, if body weight is 
60 kg or less, or with use of certain P-glycoprotein 
inhibitors. Dabigatran has been evaluated in 2 dou-
ble-blind, randomized controlled trials comparing the 
extended use of dabigatran with warfarin or placebo 
in patients with VTE.16 Dabigatran carried a lower 
risk of major or clinically relevant bleeding than war-
farin but a higher risk than placebo. Dabigatran was 
noninferior to warfarin but signifi cantly reduced the 
rate of recurrence in the placebo group.16

The major side effect observed with all DOACs is 
bleeding, but they have been proven safer particularly 
in the terms of major bleeding compared with the 
standard heparin-LMWH-VKA regimen for treat-
ment of VTE.17–19 The risk of major bleeding, and 
in particular intracranial bleeding, has been shown 
to be less with DOACs compared with VKAs in 2 
meta-analysis trials.17,18 Of the 4 new DOACs, only 
dabigatran currently has an anticoagulant-reversing 
agent (idarucizumab), although an antidote for the 
other 3 agents is awaiting FDA approval.20

Subsegmental pulmonary embolism
There is debate as to the need for treatment of patients 
with subsegmental PE. The most recent guidelines 
advise clinical surveillance over anticoagulation for 
patients with a low risk for recurrent VTE and no evi-
dence for a proximal DVT.3 However, individuals who 
are hospitalized, have reduced mobility, have active 
cancer or are being treated with chemotherapy, or have 
a low cardiopulmonary reserve should be considered for 
anticoagulation unless they have a high bleeding risk.

Thrombolytic therapy
Thrombolytic therapy may be benefi cial in select 
patients with VTE and can be delivered systemi-
cally or locally per catheter-directed therapy (CDT). 
Both routes carry an increased risk of hemorrhage 
compared with standard anticoagulation. The Cath-
eter-Directed-Venous Thrombolysis (CaVenT) trial 
and Thrombus Obliteration by Rapid Percutaneous 
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Endovenous Intervention in Deep Venous Occlusion 
(TORPEDO) trial compared CDT with standard 
therapy.21,22 In CaVEnT, CDT resulted in increased 
clinical benefi t during the 5-year follow-up but did not 
result in improved quality of life.21 In the TORPEDO 
trial, patients with proximal DVT receiving percuta-
neous endovenous intervention and anticoagulation 
compared with anticoagulation alone demonstrated 
superiority in the reduction of PTS at greater than 2 
years.22 Early results of the Acute Venous Thrombo-
sis: Thrombus Removal With Adjunctive Catheter-
directed Thrombolysis (ATTRACT) trial show that 
most patients with DVT did not have a long-term 
benefi t from CDT, buy they did have reduced leg pain 
and swelling and some had reduced risk of moderate-
to-severe PTS.23

The 2012 and 2016 ACCP guidelines advise anti-
coagulant therapy over CDT for patients with acute 
DVT of the leg but suggest patients who may benefi t 
are those with iliofemoral DVT with symptoms for 
less than 14 days, good functional status, a life expec-
tancy greater than 1 year, and a low risk of bleeding.3,4 
This is in contrast to the 2008 CHEST guidelines that 
recommended patients who have extensive proximal 
DVT, who have a high risk of limb gangrene, who are 
at low risk of bleeding, and who otherwise have good 
functional status be given CDT if the expertise and 
resources are available.24 It has been suggested that 
CDT promotes early recanalization and minimizes 
the incidence of PTS.

Thrombolytic therapy for acute PE remains contro-
versial because there is no clearly established short-
term mortality benefi t. In the Pulmonary Embolism 
Thrombolysis (PEITHO) trial, thrombolysis pre-
vented hemodynamic decompensation but increased 
the risk of major hemorrhage and stroke.25 A lower 
dose (50 mg) of thrombolytic therapy was studied in 
the Moderate Pulmonary Embolism Treated With 
Thrombolysis (MOPPET) trial and was found to be 
safe and effective in the treatment of moderate PE.26

CDT has also been shown to be effective in the 
treatment of PE. The Ultrasound Acceleration 
Thrombolysis of Pulmonary Embolism (ULTIMA) 
trial demonstrated that catheter-directed thrombolysis 
with ultrasonographic guidance in patients with acute 
intermediate-risk PE was superior in reversing right 
ventricular dilatation without an increase in bleeding 
complications compared with UFH.27 The Ultrasound-
Facilitated, Catheter-Directed, Low-Dose Fibrinolysis 
for Acute Massive and Submassive Pulmonary Embo-
lism (SEATTLE II) study found that this approach 
decreased right ventricular dilation, decreased pul-

monary hypertension, decreased anatomic burden, 
and minimized the risk of intracranial hemorrhage in 
patients with massive and submassive PE.28

Alteplase (Activase) is a recombinant tissue-type 
plasminogen activator approved by the FDA for 
treatment of acute PE. Alteplase is administered as 
a 100-mg infusion over 2 hours. Because of favor-
able outcomes with prompt recognition and antico-
agulation for PE, the ACCP guidelines recommend 
systemic thrombolysis for hemodynamically unstable 
patients (systolic blood pressure < 90 mm Hg) with 
acute PE and a low risk of bleeding using a peripheral 
vein.3 These guidelines also recommend thromboly-
sis for the patient whose condition deteriorates after 
starting anticoagulant therapy but who have yet to 
develop hypotension.

If the appropriate expertise is available, CDT 
is suggested for patients with acute PE if they have 
hypotension and a high bleeding risk, have failed 
systemic thrombolysis, or are in shock that is likely 
to cause death before systemic thrombolysis can take 
effect.3 An area of ongoing debate is whether there 
is a benefi t for thrombolytic therapy in patients with 
submassive PE who are hemodynamically stable but 
have evidence of right ventricular dysfunction on 
echocardiography or computed tomographic angiog-
raphy. Bleeding remains the most serious complica-
tion of thrombolytic therapy.4

Surgical interventions: Pulmonary embolectomy 
and IVC fi lters
Pulmonary embolectomy. According to ACCP guide-
lines, surgical pulmonary embolectomy for the initial 
treatment of PE is reserved for patients with massive 
PE (documented angiographically, if possible), shock 
despite heparin and resuscitation efforts, and failure of 
thrombolytic therapy or a contraindication to its use.4 
To date, there have been no randomized trials evaluat-
ing this procedure. Pooled data published by Stein et 
al29 reported a 20% operative mortality rate in patients 
undergoing pulmonary embolectomy between 1985 
and 2005 compared with 32% in patients undergoing 
the procedure before 1985. A more recent retrospec-
tive review of 214 patients undergoing surgical embo-
lectomy for massive and submassive PE reported an 
in-hospital mortality rate of 11.7%, with the highest 
death rate (32.1%) in patients who had a preoperative 
cardiac arrest.30 The use of surgical embolectomy has 
also been reported in patients with intermediate-risk 
to high-risk conditions (defi ned as elevated biomark-
ers and evidence of right heart strain on computed 
tomographic angiography or echocardiography).19
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IVC fi lters. Current guidelines recommend against  
routine use of IVC fi lters for patients with DVT or 
PE who are able to be treated with anticoagulants.3 
Absolute indications for the placement of IVC fi lters 
include a contraindication to anticoagulation, com-
plications of anticoagulation, and recurrent throm-
boembolism despite adequate anticoagulant therapy.4 
Relative indications for IVC fi lters are massive PE, 
iliocaval DVT, free-fl oating proximal DVT, cardiac 
or pulmonary insuffi ciency, high risk of complications 
from anticoagulation (frequent falls, ataxia), and 
poor compliance.

Retrievable fi lters may be considered for situations 
in which anticoagulation is temporarily contraindi-
cated or there is a short duration of PE risk.31 The 
current consensus guidelines advise that indications 
for placing a retrievable IVC fi lter are the same as 
for placing a permanent device.31 An IVC fi lter alone 
is not effective therapy for VTE, and resumption of 
anticoagulation is recommended as soon as possible 
after placement. 

 ■ DURATION OF TREATMENT
The duration of treatment following the diagnosis of 
VTE depends on the individual patient’s risk of recur-
rence. Patients with unprovoked VTE have a risk of 
recurrence reported to be between 25% and 30% at 

5 to 10 years after their event.32,33 
Risk factors for recurrence include 
unprovoked or proximal DVT or PE, 
certain underlying hypercoagulable 
conditions such as the antiphospho-
lipid syndrome, and underlying active 
malignancy. Additional risk factors 
that may predispose the patient to 
recurrent VTE include placement of 
an IVC fi lter, elevated D-dimer levels 
following discontinuation of antico-
agulation, advanced age, male sex, 
increased body mass index, the pres-
ence of the PTS, and residual vein 
thrombosis (Table 3).32 Although 
the risk of recurrence decreases with 
longer durations of anticoagula-
tion, clinicians must weigh the risk 
of bleeding against the risk of new 
thrombosis.

Current guidelines recommend 
3 months of anticoagulation (long-
term) for patients with an episode 
of acute proximal or isolated distal 
DVT of the leg or PE resulting from 

surgery or a nonsurgical transient cause.3 Patients 
who have the antiphospholipid syndrome, who are 
homozygous for factor V Leiden, or who are doubly 
heterozygous for factor V Leiden and prothrom-
bin gene mutation should be considered for longer 
(extended) anticoagulation. Extended anticoagula-
tion is also recommended in patients with active 
cancer and in patients who have unexplained recur-
rent VTE (Table 2).3

The duration of treatment for unprovoked VTE 
remains controversial. In the most recent ACCP 
guidelines, indefi nite or extended anticoagulation is 
indicated for patients with a low or moderate risk of 
bleeding for a fi rst (and second) unprovoked VTE.4 

Patients with a high risk of bleeding with a fi rst (or 
second) unprovoked VTE that is a proximal DVT 
of the leg or PE be treated for 3 months.3,4 Three 
DOACs (rivaroxaban, apixaban, and dabigatran) 
have extended-duration indications. The 2016 
ACCP guidelines suggest aspirin over no treatment 
for the patient who has decided to stop antico-
agulation therapy, although the guidelines do not 
consider aspirin a reasonable alternative to antico-
agulation.34,35 Use of markers such as residual venous 
obstruction and D-dimer level in conjunction with 
the DASH score have been studied in an effort to 
predict the risk of recurrence and thus the duration 

TABLE 3
Clinical features associated with a high risk
of recurrent venous thrombosis

 Evidence Clinical relevance

Absence of a temporary risk condition Strong  High
Pulmonary embolism or proximal  Strong High
deep vein thrombosis
More than 2 thrombotic events Strong Restricted, consider
  bleeding risk during
  prolonged anticoagulation
Male sex Strong High
Residual vein thrombosis Strong Low
Vena cava fi lter Strong High
Continued estrogen use Strong High
Cancer Strong  High
Postthrombotic syndrome Moderate  Moderate
Overweight Weak Low

Reprinted from The Lancet (Kyrle PA, Rosendaal FR, Eichinger S. Risk assessment for recurrent 
venous thrombosis. Lancet 2010; 376:2032–2039). © 2010 with permission from Elsevier. 

https://www.sciencedirect.com/journal/the-lancet.
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of anticoagulation.36,37 Residual venous obstruction 
appears to be less useful than the D-dimer level as 
an indicator for recurrence. The D-dimer used in 
conjunction with the DASH prediction score may 
help to calculate recurrence risk based on the fol-
lowing predictors: abnormal D-dimer 3 weeks after 
stopping anticoagulation, age under 50, male sex, 
and hormone use at the time of the VTE.38 DASH 
score assessment may help physicians decide whether 
to continue anticoagulation therapy but it has not 
been shown to be helpful in men.4 A more recent 
study confi rmed the validity of the DASH score 
with better prediction in patients under age 65. The 
recurrence rate was higher in the older population, 
suggesting that this population should be considered 
for prolonged treatment if the bleeding risk is accept-
able.39 Other prediction tools include the Vienna 
prediction model and the clinical decision rule “Men 
continue and HER DOO2”—ie, HER = hyperpig-
mentation, edema, redness; DOO = D-dimer ≥ 250 
μg/L, obesity body mass index ≥ 30 kg/m2, old age (≥ 
65); 2 = high risk if more than 2 of these factors.40,41 

 ■ SCREENING AND PREVENTION
Nearly 60% of all VTE events occur in hospitals 
and nursing homes.42 Yet anticoagulant prophylaxis 
is used in only 16% to 33% of at-risk hospitalized 
medical patients compared with 90% of at-risk hos-
pitalized surgical patients.43 Adequate prophylaxis 
can reduce the incidence of VTE as demonstrated 
in a meta-analysis involving 19,958 patients, which 
revealed a 64% reduction in relative risk (RR) of 
a fatal PE, 58% reduction in RR of a symptomic 
PE,  and a 53% reduction in RR of a symptomatic 
DVT.43

The consequences of VTE include symptomatic 
DVT and PE, fatal PE, the cost of investigating 
symptomatic patients, the risk and cost of treatment 
(bleeding), PTS, and chronic thromboembolic pul-
monary hypertension. Heparin, enoxaparin, and 
fondaparinux are approved agents for prophylactic but 
each agent has specifi c indications. Factor Xa inhibi-
tors, rivaroxaban, and apixaban are approved for use 
in patients undergoing total knee or hip replacement. 
More recently, the factor Xa inhibitor, betrixaban, 
has been approved for VTE prophylaxis for up to 42 
days in adult patients hospitalized for acute medical 
illness.44 For patients with increased bleeding risk 
who are unable to receive pharmacologic prophy-
laxis, intermittent pneumatic compression devices or 
graduated compression stockings should be used.

Compression stockings
Current ACCP guidelines advise against routine use 
of compression stockings to prevent PTS in patients 
who have had a DVT.3 While current evidence sug-
gests compression stockings do not prevent PTS, they 
reduce symptoms of acute or chronic DVT for some 
patients.
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Ascites from intraperitoneal urine 
leakage after pelvic radiation

A  44-year-old woman was admitted to the
  hospital for the second time in 2 months 

with acute onset of severe abdominal pain. 
She had a history of cervical cancer treated 
with total hysterectomy with bilateral salpin-
go-oophorectomy, chemotherapy, and radio-
therapy at age 38. 
 Abdominal examination revealed shifting 
dullness and tenderness without guarding. Mas-
sive ascites and irregularity in the bladder wall 
were detected on ultrasonography and follow-up 
computed tomography (Figure 1). Ascitic fl uid 
collected during the previous admission had 
shown an elevated ascitic fl uid-serum creatinine 
ratio (4.37) (reference range ≤ 1.0), highly sug-
gestive of intraperitoneal urine leakage.1 Thus, 
ascites was assumed to represent intraperitoneal 
urine leakage due to bladder rupture.
 Cystoscopy revealed thinning of the blad-
der wall with a fi stula, and cystography con-
fi rmed intraperitoneal leakage of contrast me-
dium from the bladder (Figure 2). This led to 
the diagnosis of urinary ascites from spontane-
ous bladder rupture following radiation therapy 
for cervical cancer. She chose conservative 
treatment (night-time urinary catheterization 
without surgery), as the bladder wall was dif-
fusely thinned, making surgery diffi cult. Outpa-
tient follow-up was uneventful.

 ■ LONG-TERM EFFECTS OF RADIATION
ON THE BLADDER

Urinary ascites from intraperitoneal urine 
leakage is a rare but clinically important se-
quel to bladder fi stula or bladder wall rupture. 
Fistula or rupture can be caused by pelvic irra-
diation, blunt trauma, or surgical procedures, 
but may also be spontaneous.2

 When the total radiation dose to the blad-
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Figure 1. Contrast-enhanced computed to-
mography of the abdomen showed massive 
ascites (arrowheads) and irregularity in the 
bladder wall (arrow). 

The effects 
of radiation 
therapy
on the bladder
may be seen
2 or 10 or even 
40 years after 
therapy
is completed
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In the article, “Update on the management of 
venous thromboembolism” (Bartholomew JR, 
Cleve Clin J Med 2017; 84[Suppl 3]:39–46), 2 
sentences in the text regarding dose reduction 
for body weight have errors. The corrected 
sentences follow:
 On page 42, left column, the last 5 lines 
should read: “The recommended dose should 

be reduced to 2.5 mg twice daily in patients 
that meet 2 of the following criteria: age 80 or 
older; body weight of 60 kg or less; or with a 
serum creatinine 1.5 mg/dL or greater.”
 And on page 42, right column, the sen-
tence 10 lines from the top should read: 
“Edoxaban is given orally at 60 mg once daily 
but reduced to 30 mg once daily if the CrCL 
is 30 mL/min to 50 mL/min, if body weight is 
60 kg or less, or with use of certain P-glyco-
protein inhibitors.”


