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ANTITHROMBOTIC THERAPY AND PREVENTION OF THROMBOSIS, 9TH ED: ACCP GUIDELINES

American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines (8th Edition). 
Recommendations that remain unchanged are not 
shaded. 

   2.1. In patients with acute DVT of the leg treated 
with vitamin K antagonist (VKA) therapy, we 

  Background:    This article addresses the treatment of VTE disease. 
  Methods:    We generated strong (Grade 1) and weak (Grade 2) recommendations based on high-
quality (Grade A), moderate-quality (Grade B), and low-quality (Grade C) evidence. 
  Results:    For acute DVT or pulmonary embolism (PE), we recommend initial parenteral anticoagu-
lant therapy (Grade 1B) or anticoagulation with rivaroxaban. We suggest low-molecular-weight 
heparin (LMWH) or fondaparinux over IV unfractionated heparin (Grade 2C) or subcutaneous 
unfractionated heparin (Grade 2B). We suggest thrombolytic therapy for PE with hypotension 
(Grade 2C). For proximal DVT or PE, we recommend treatment of 3 months over shorter periods 
(Grade 1B). For a fi rst proximal DVT or PE that is provoked by surgery or by a nonsurgical tran-
sient risk factor, we recommend 3 months of therapy (Grade 1B; Grade 2B if provoked by a nonsur-
gical risk factor and low or moderate bleeding risk); that is unprovoked, we suggest extended 
therapy if bleeding risk is low or moderate (Grade 2B) and recommend 3 months of therapy 
if bleeding risk is high (Grade 1B); and that is associated with active cancer, we recommend 
extended therapy (Grade 1B; Grade 2B if high bleeding risk) and suggest LMWH over vitamin K 
antagonists (Grade 2B). We suggest vitamin K antagonists or LMWH over dabigatran or rivar-
oxaban (Grade 2B). We suggest compression stockings to prevent the postthrombotic syndrome 
(Grade 2B). For extensive superfi cial vein thrombosis, we suggest prophylactic-dose fondaparinux or 
LMWH over no anticoagulation (Grade 2B), and suggest fondaparinux over LMWH (Grade 2C). 
  Conclusion:    Strong recommendations apply to most patients, whereas weak recommendations 
are sensitive to differences among patients, including their preferences.  
  CHEST 2012; 141(2)(Suppl):e419S–e494S  

  Abbreviations:  CALISTO  5  Comparison of ARIXTRA in Lower Limb Superfi cial Thrombophlebitis With Placebo; 
CDT  5  catheter-directed thrombolysis; CTPH  5  chronic thromboembolic pulmonary hypertension; HR  5  hazard ratio; 
INR  5  international normalized ratio; IVC  5  inferior vena cava; LMWH  5  low-molecular-weight heparin; PE  5  pulmo-
nary embolism; PESI  5  Pulmonary Embolism Severity Index; PREPIC  5  Prevention du Risque d’Embolie Pulmonaire 
par Interruption Cave; PTS  5  postthrombotic (phlebitic) syndrome; RR  5  risk ratio; rt-PA  5  recombinant tissue 
plasminogen activator; SC  5  subcutaneous; SVT  5  superfi cial vein thrombosis; tPA  5  tissue plasminogen activator; 
UEDVT  5  upper-extremity DVT; UFH  5  unfractionated heparin; VKA  5  vitamin K antagonist 
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      Summary of Recommendations 

 Note on Shaded Text: Throughout this guideline, 
shading is used within the summary of recommenda-
tions sections to indicate recommendations that are 
newly added or have been changed since the publica-
tion of Antithrombotic and Thrombolytic Therapy: 
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of diagnostic tests, provided test results are 
expected within 24 h  (Grade 2C) .   

   2.3.1. In patients with acute isolated distal DVT 
of the leg and without severe symptoms or risk 
factors for extension, we suggest serial imaging 
of the deep veins for 2 weeks over initial antico-
agulation  (Grade 2C) .   

   2.3.2. In patients with acute isolated distal DVT 
of the leg and severe symptoms or risk factors 
for extension (see text), we suggest initial anti-
coagulation over serial imaging of the deep 
veins  (Grade 2C) .   

  Remarks:  Patients at high risk for bleeding are more 
likely to benefi t from serial imaging. Patients who 
place a high value on avoiding the inconvenience of 
repeat imaging and a low value on the inconvenience 
of treatment and on the potential for bleeding are 
likely to choose initial anticoagulation over serial 
imaging. 

   2.3.3. In patients with acute isolated distal DVT 
of the leg who are managed with initial anti-
coagulation, we recommend using the same 
approach as for patients with acute proximal 
DVT  (Grade 1B) .   

   2.3.4. In patients with acute isolated distal DVT 
of the leg who are managed with serial imaging, 
we recommend no anticoagulation if the throm-
bus does not extend  (Grade 1B) ; we suggest anti-
coagulation if the thrombus extends but remains 
confi ned to the distal veins  (Grade 2C) ; we rec-
ommend anticoagulation if the thrombus 
extends into the proximal veins  (Grade 1B) .   

   2.4. In patients with acute DVT of the leg, we 
recommend early initiation of VKA (eg, same day 
as parenteral therapy is started) over delayed 
initiation, and continuation of parenteral anti-
coagulation for a minimum of 5 days and until 
the international normalized ratio (INR) is 2.0 or 
above for at least 24 h  (Grade 1B) .   

   2.5.1. In patients with acute DVT of the leg, we 
suggest LMWH or fondaparinux over IV UFH  
(Grade 2C)  and over SC UFH  (Grade 2B for 
LMWH; Grade 2C for fondaparinux) .   

  Remarks:  Local considerations such as cost, availability, 
and familiarity of use dictate the choice between 
fondaparinux and LMWH. 

 LMWH and fondaparinux are retained in patients 
with renal impairment, whereas this is not a concern 
with UFH  .   

recommend initial treatment with parenteral 
anticoagulation (low-molecular-weight heparin 
[LMWH], fondaparinux, IV unfractionated hep-
arin [UFH], or subcutaneous [SC] UFH) over no 
such initial treatment  (Grade 1B) .   

   2.2.1. In patients with a high clinical suspicion 
of acute VTE, we suggest treatment with paren-
teral anticoagulants compared with no treat-
ment while awaiting the results of diagnostic 
tests  (Grade 2C) .   

   2.2.2. In patients with an intermediate clinical 
suspicion of acute VTE, we suggest treatment 
with parenteral anticoagulants compared with 
no treatment if the results of diagnostic tests 
are expected to be delayed for more than 4 h  
(Grade 2C) .   

   2.2.3. In patients with a low clinical suspicion of 
acute VTE, we suggest not treating with paren-
teral anticoagulants while awaiting the results 
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   2.13.1. In patients with acute DVT of the leg, we 
recommend against the use of an inferior vena 
cava (IVC) fi lter in addition to anticoagulants 
 (Grade 1B) .   

   2.13.2. In patients with acute proximal DVT of 
the leg and contraindication to anticoagulation, 
we recommend the use of an IVC fi lter  (Grade 
1B) .   

   2.13.3. In patients with acute proximal DVT of 
the leg and an IVC fi lter inserted as an alterna-
tive to anticoagulation, we suggest a conven-
tional course of anticoagulant therapy if their 
risk of bleeding resolves  (Grade 2B) .   

  Remarks:  We do not consider that a permanent IVC 
fi lter, of itself, is an indication for extended anti-
coagulation. 

   2.14. In patients with acute DVT of the leg, we 
suggest early ambulation over initial bed rest 
 (Grade 2C) .   

  Remarks:  If edema and pain are severe, ambula-
tion may need to be deferred. As per section 4.1, we 
suggest the use of compression therapy in these 
patients. 

  3.0. In patients with acute VTE who are treated 
with anticoagulant therapy, we recommend 
long-term therapy (see section 3.1 for recom-
mended duration of therapy) over stopping anti-
coagulant therapy after about 1 week of initial 
therapy  (Grade 1B) .  

   3.1.1. In patients with a proximal DVT of the leg 
provoked by surgery, we recommend treatment 
with anticoagulation for 3 months over (i) treat-
ment of a shorter period  (Grade 1B) , (ii) treat-
ment of a longer time-limited period (eg, 6 or 
12 months)  (Grade 1B) , or (iii) extended therapy  
(Grade 1B regardless of bleeding risk) .   

   3.1.2. In patients with a proximal DVT of the leg 
provoked by a nonsurgical transient risk factor, 
we recommend treatment with anticoagulation 
for 3 months over (i) treatment of a shorter 
period  (Grade 1B) , (ii) treatment of a longer time-
limited period (eg, 6 or 12 months)  (Grade 1B) , 
and (iii) extended therapy if there is a high 
bleeding risk  (Grade 1B) . We suggest treatment 
with anticoagulation for 3 months over extended 
therapy if there is a low or moderate bleeding 
risk  (Grade 2B) .   

   3.1.3. In patients with an isolated distal DVT of 
the leg provoked by surgery or by a nonsurgical 

   2.5.2. In patients with acute DVT of the leg 
treated with LMWH, we suggest once- over 
twice-daily administration  (Grade 2C) .   

  Remarks:  This recommendation only applies when 
the approved once-daily regimen uses the same daily 
dose as the twice-daily regimen (ie, the once-daily 
injection contains double the dose of each twice-
daily injection). It also places value on avoiding an 
extra injection per day. 

   2.7. In patients with acute DVT of the leg and 
whose home circumstances are adequate, we 
recommend initial treatment at home over 
treatment in hospital  (Grade 1B) .   

  Remarks:  The recommendation is conditional on the 
adequacy of home circumstances: well-maintained 
living conditions, strong support from family or 
friends, phone access, and ability to quickly return to 
the hospital if there is deterioration. It is also condi-
tional on the patient feeling well enough to be treated 
at home (eg, does not have severe leg symptoms or 
comorbidity). 

   2.9. In patients with acute proximal DVT of 
the leg, we suggest anti coagulant therapy 
alone over catheter-directed thrombolysis (CDT)  
(Grade 2C) .   

  Remarks:  Patients who are most likely to benefi t from 
CDT (see text), who attach a high value to prevention 
of postthrombotic syndrome (PTS), and a lower value 
to the initial complexity, cost, and risk of bleeding 
with CDT, are likely to choose CDT over anticoagu-
lation alone. 

   2.10. In patients with acute proximal DVT of 
the leg, we suggest anticoagulant therapy alone 
over systemic thrombolysis  (Grade 2C) .   

  Remarks:  Patients who are most likely to benefi t 
from systemic thrombolytic therapy (see text), who 
do not have access to CDT, and who attach a high value 
to prevention of PTS, and a lower value to the initial 
complexity, cost, and risk of bleeding with systemic 
thrombolytic therapy, are likely to choose systemic 
thrombolytic therapy over anticoagulation alone. 

   2.11. In patients with acute proximal DVT of 
the leg, we suggest anticoagulant therapy alone 
over operative venous thrombectomy  (Grade 2C) .   

  2.12. In patients with acute DVT of the leg who 
undergo thrombosis removal, we recommend 
the same intensity and duration of anticoagu-
lant therapy as in comparable patients who do 
not undergo thrombosis removal  (Grade 1B) .  
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  Remarks (3.1.3, 3.1.4, 3.1.4.3):  Duration of treatment 
of patients with isolated distal DVT refers to patients 
in whom a decision has been made to treat with anti-
coagulant therapy; however, it is anticipated that not 
all patients who are diagnosed with isolated distal DVT 
will be prescribed anticoagulants (see section 2.3). 

   In all patients who receive extended anticoagu-
lant therapy, the continuing use of treatment 
should be reassessed at periodic intervals (eg, 
annually).   

   3.2. In patients with DVT of the leg who are 
treated with VKA, we recommend a therapeutic 
INR range of 2.0 to 3.0 (target INR of 2.5) over 
a lower (INR  ,  2) or higher (INR 3.0-5.0) range 
for all treatment durations  (Grade 1B) .   

   3.3.1. In patients with DVT of the leg and no 
cancer, we suggest VKA therapy over LMWH 
for long-term therapy  (Grade 2C) . For patients 
with DVT and no cancer who are not treated 
with VKA therapy, we suggest LMWH over dab-
igatran or rivaroxaban for long-term therapy 
 (Grade 2C) .   

   3.3.2. In patients with DVT of the leg and cancer, 
we suggest LMWH over VKA therapy  (Grade 2B) . 
In patients with DVT and cancer who are not 
treated with LMWH, we suggest VKA over dab-
igatran or rivaroxaban for long-term therapy 
 (Grade 2B) .   

  Remarks (3.3.1-3.3.2):  Choice of treatment in patients 
with and without cancer is sensitive to the individual 
patient’s tolerance for daily injections, need for labo-
ratory monitoring, and treatment costs. 

 LMWH, rivaroxaban, and dabigatran are retained in 
patients with renal impairment, whereas this is not a 
concern with VKA. 

 Treatment of VTE with dabigatran or rivaroxaban, in 
addition to being less burdensome to patients, may 
prove to be associated with better clinical outcomes 
than VKA and LMWH therapy. When these guide-
lines were being prepared (October 2011), postmar-
keting studies of safety were not available. Given the 
paucity of currently available data and that new data 
are rapidly emerging, we give a weak recommenda-
tion in favor of VKA and LMWH therapy over dab-
igatran and rivaroxaban, and we have not made any 
recommendations in favor of one of the new agents 
over the other. 

   3.4. In patients with DVT of the leg who receive 
extended therapy, we suggest treatment with the 

transient risk factor (see remark), we suggest 
treatment with anticoagulation for 3 months 
over treatment of a shorter period  (Grade 2C) 
 and recommend treatment with anticoagulation 
for 3 months over treatment of a longer time-
limited period (eg, 6 or 12 months)  (Grade 1B) 
 or extended therapy  (Grade 1B regardless of 
bleeding risk) .   

   3.1.4. In patients with an unprovoked DVT of 
the leg (isolated distal [see remark] or proximal), 
we recommend treatment with anticoagulation 
for at least 3 months over treatment of a shorter 
duration  (Grade 1B) . After 3 months of treatment, 
patients with unprovoked DVT of the leg should 
be evaluated for the risk-benefi t ratio of extended 
therapy.   

   3.1.4.1. In patients with a fi rst VTE that is an 
unprovoked proximal DVT of the leg and who 
have a low or moderate bleeding risk, we suggest 
extended anticoagulant therapy over 3 months 
of therapy   (Grade 2B) .  

   3.1.4.2. In patients with a fi rst VTE that is an 
unprovoked proximal DVT of the leg and who 
have a high bleeding risk, we recommend 
3 months of anticoagulant therapy over extended 
therapy  (Grade 1B) .   

  3.1.4.3. In patients with a fi rst VTE that is 
an unprovoked isolated distal DVT of the leg 
(see remark), we suggest 3 months of anticoag-
ulant therapy over extended therapy in those 
with a low or moderate bleeding risk  (Grade 2B) 
 and recommend 3 months of anticoagulant 
treatment in those with a high bleeding risk  
(Grade 1B) .  

   3.1.4.4. In patients with a second unprovoked 
VTE, we recommend extended anticoagulant 
therapy over 3 months of therapy in those who 
have a low bleeding risk  (Grade 1B),  and we sug-
gest extended anticoagulant therapy in those 
with a moderate bleeding risk  (Grade 2B) .   

   3.1.4.5. In patients with a second unprovoked 
VTE who have a high bleeding risk, we sug-
gest 3 months of anticoagulant therapy over 
extended therapy  (Grade 2B) .   

   3.1.5. In patients with DVT of the leg and 
active cancer, if the risk of bleeding is not 
high, we recommend extended anticoagulant 
therapy over 3 months of therapy  (Grade 1B) , 
and if there is a high bleeding risk, we suggest 
extended anticoagulant therapy  (Grade 2B) .   
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of diagnostic tests, provided test results are 
expected within 24 h  (Grade 2C) .   

   5.3. In patients with acute PE, we recommend 
early initiation of VKA (eg, same day as paren-
teral therapy is started) over delayed initiation, 
and continuation of parenteral anticoagulation 
for a minimum of 5 days and until the INR is 2.0 
or above for at least 24 h  (Grade 1B) .   

   5.4.1. In patients with acute PE, we suggest 
LMWH or fondaparinux over IV UFH  (Grade 2C 
for LMWH; Grade 2B for fondaparinux)  and over 
SC UFH  (Grade 2B for LMWH; Grade 2C for 
fondaparinux) .   

  Remarks:  Local considerations such as cost, availability, 
and familiarity of use dictate the choice between 
fondaparinux and LMWH. 

 LMWH and fondaparinux are retained in patients 
with renal impairment, whereas this is not a concern 
with UFH. 

 In patients with PE where there is concern about the 
adequacy of SC absorption or in patients in whom 
thrombolytic therapy is being considered or planned, 
initial treatment with IV UFH is preferred to use of 
SC therapies. 

   5.4.2. In patients with acute PE treated with 
LMWH, we suggest once- over twice-daily admin-
istration  (Grade 2C) .   

  Remarks:  This recommendation only applies when 
the approved once-daily regimen uses the same daily 
dose as the twice-daily regimen (ie, the once-daily 
injection contains double the dose of each twice-
daily injection). It also places value on avoiding an 
extra injection per day. 

   5.5. In patients with low-risk PE and whose 
home circumstances are adequate, we suggest 
early discharge over standard discharge (eg, 
after fi rst 5 days of treatment)  (Grade 2B) .   

  Remarks:  Patients who prefer the security of the hospi-
tal to the convenience and comfort of home are likely 
to choose hospitalization over home treatment. 

   5.6.1.1. In patients with acute PE associated 
with hypotension (eg, systolic BP  ,  90 mm Hg) 
who do not have a high bleeding risk, we 
suggest systemically administered thrombolytic 
therapy over no such therapy  (Grade 2C) .   

  5.6.1.2. In most patients with acute PE not asso-
ciated with hypotension, we recommend against 

same anticoagulant chosen for the fi rst 3 months 
 (Grade 2C) .   

   3.5. In patients who are incidentally found to 
have asymptomatic DVT of the leg, we suggest 
the same initial and long-term anticoagulation 
as for comparable patients with symptomatic 
DVT  (Grade 2B) .   

   4.1. In patients with acute symptomatic DVT 
of the leg, we suggest the use of compression 
stockings  (Grade 2B) .   

  Remarks:  Compression stockings should be worn 
for 2 years, and we suggest beyond that if patients 
have developed PTS and fi nd the stockings help ful. 

 Patients who place a low value on preventing PTS 
or a high value on avoiding the inconvenience 
and discomfort of stockings are likely to decline 
stockings. 

   4.2.1. In patients with PTS of the leg, we sug-
gest a trial of compression stockings  (Grade 2C) .   

   4.2.2. In patients with severe PTS of the leg that 
is not adequately relieved by compression stock-
ings, we suggest a trial of an intermittent com-
pression device  (Grade 2B) .   

   4.3. In patients with PTS of the leg, we suggest 
that venoactive medications (eg, rutosides, defi -
brotide, and hidrosmin) not be used  (Grade 2C) .   

  Remarks:  Patients who value the possibility of 
response over the risk of side effects may choose to 
undertake a therapeutic trial. 

   5.1. In patients with acute PE, we recommend 
initial treatment with parenteral anticoagula-
tion (LMWH, fondaparinux, IV UFH, or SC UFH) 
over no such initial treatment  (Grade 1B) .   

   5.2.1. In patients with a high clinical suspicion 
of acute PE, we suggest treatment with paren-
teral anticoagulants compared with no treat-
ment while awaiting the results of diagnostic 
tests  (Grade 2C) .   

   5.2.2. In patients with an intermediate clinical 
suspicion of acute PE, we suggest treatment 
with parenteral anticoagulants compared with 
no treatment if the results of diagnostic tests 
are expected to be delayed for more than 4 h 
 (Grade 2C) .   

   5.2.3. In patients with a low clinical suspicion of 
acute PE, we suggest not treating with paren-
teral anticoagulants while awaiting the results 
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   6.1. In patients with PE provoked by surgery, 
we recommend treatment with anticoagula-
tion for 3 months over (i) treatment of a shorter 
period  (Grade 1B) , (ii) treatment of a longer time-
limited period (eg, 6 or 12 months)  (Grade 1B) , 
or (iii) extended therapy  (Grade 1B regardless of 
bleeding risk) .   

   6.2. In patients with PE provoked by a nonsur-
gical transient risk factor, we recommend treat-
ment with anticoagulation for 3 months over 
(i) treatment of a shorter period  (Grade 1B) , 
(ii) treatment of a longer time-limited period 
(eg, 6 or 12 months)  (Grade 1B) , and (iii) extended 
therapy if there is a high bleeding risk  (Grade 1B) . 
We suggest treatment with anticoagulation for 
3 months over extended therapy if there is a 
low or moderate bleeding risk  (Grade 2B) .   

   6.3. In patients with an unprovoked PE, we 
recommend treatment with anticoagulation for 
at least 3 months over treatment of a shorter dura-
tion  (Grade 1B) . After 3 months of treatment, 
patients with unprovoked PE should be evaluated 
for the risk-benefi t ratio of extended therapy.   

   6.3.1. In patients with a fi rst VTE that is an 
unprovoked PE and who have a low or moderate 
bleeding risk, we suggest extended anticoagulant 
therapy over 3 months of therapy  (Grade 2B) .   

   6.3.2. In patients with a fi rst VTE that is an 
unprovoked PE and who have a high bleeding 
risk, we recommend 3 months of anticoagulant 
therapy over extended therapy  (Grade 1B) .   

   6.3.3. In patients with a second unprovoked 
VTE, we recommend extended anticoagulant 
therapy over 3 months of therapy in those who 
have a low bleeding risk  (Grade 1B) , and we sug-
gest extended anticoagulant therapy in those 
with a moderate bleeding risk  (Grade 2B) .   

   6.3.4. In patients with a second unprovoked 
VTE who have a high bleeding risk, we sug-
gest 3 months of therapy over extended therapy  
(Grade 2B) .   

   6.4. In patients with PE and active cancer, if 
there is a low or moderate bleeding risk, we rec-
ommend extended anticoagulant therapy over 
3 months of therapy  (Grade 1B) , and if there is 
a high bleeding risk, we suggest extended anti-
coagulant therapy  (Grade 2B) .   

  Remarks:  In all patients who receive extended anticoag-
ulant therapy, the continuing use of treatment should 
be reassessed at periodic intervals (eg, annually). 

systemically administered thrombolytic therapy  
(Grade 1C) .  

   5.6.1.3. In selected patients with acute PE not 
associated with hypotension and with a low 
bleeding risk whose initial clinical presentation, 
or clinical course after starting anticoagulant 
therapy, suggests a high risk of developing hypo-
tension, we suggest administration of thrombo-
lytic therapy  (Grade 2C) .   

   5.6.2.1. In patients with acute PE, when a throm-
bolytic agent is used, we suggest short infusion 
times (eg, a 2-h infusion) over prolonged infu-
sion times (eg, a 24-h infusion)  (Grade 2C) .   

   5.6.2.2. In patients with acute PE when a throm-
bolytic agent is used, we suggest administration 
through a peripheral vein over a pulmonary 
artery catheter  (Grade 2C) .   

   5.7. In patients with acute PE associated with 
hypotension and who have (i) contraindica-
tions to thrombolysis, (ii) failed thrombolysis, 
or (iii) shock that is likely to cause death 
before systemic thrombolysis can take effect 
(eg, within hours), if appropriate expertise and 
resources are available, we suggest catheter-
assisted thrombus removal over no such inter-
vention  (Grade 2C) .   

   5.8. In patients with acute PE associated with 
hypotension, we suggest surgical pulmonary 
embolectomy over no such intervention if 
they have (i) contraindications to thrombolysis, 
(ii) failed thrombolysis or catheter-assisted 
embolectomy, or (iii) shock that is likely to 
cause death before thrombolysis can take effect 
(eg, within hours), provided surgical expertise 
and resources are available  (Grade 2C) .   

   5.9.1. In patients with acute PE who are treated 
with anticoagulants, we recommend against the 
use of an IVC fi lter  (Grade 1B) .   

   5.9.2. In patients with acute PE and contraindi-
cation to anticoagulation, we recommend the 
use of an IVC fi lter  (Grade 1B) .   

   5.9.3. In patients with acute PE and an IVC fi l-
ter inserted as an alternative to anticoagulation, 
we suggest a conventional course of anticoagu-
lant therapy if their risk of bleeding resolves 
 (Grade 2B) .   

  Remarks:  We do not consider that a permanent 
IVC fi lter, of itself, is an indication for extended 
anticoagulation. 

 © 2012 American College of Chest Physicians
 at Washington University on March 5, 2012chestjournal.chestpubs.orgDownloaded from 

http://chestjournal.chestpubs.org/


www.chestpubs.org CHEST / 141 / 2 / FEBRUARY, 2012 SUPPLEMENT  e425S

   8.1.1. In patients with superfi cial vein thrombo-
sis (SVT) of the lower limb of at least 5 cm in 
length, we suggest the use of a prophylactic 
dose of fondaparinux or LMWH for 45 days 
over no anticoagulation  (Grade 2B) .   

  Remarks:  Patients who place a high value on avoiding 
the inconvenience or cost of anticoagulation and a 
low value on avoiding infrequent symptomatic VTE 
are likely to decline anticoagulation. 

   8.1.2. In patients with SVT who are treated 
with anticoagulation, we suggest fondaparinux 
2.5 mg daily over a prophylactic dose of LMWH 
 (Grade 2C) .   

   9.1.1. In patients with acute upper-extremity 
DVT (UEDVT) that involves the axillary or more 
proximal veins, we recommend acute treatment 
with parenteral anticoagulation (LMWH, fonda-
parinux, IV UFH, or SC UFH) over no such acute 
treatment  (Grade 1B) .   

   9.1.2. In patients with acute UEDVT that 
involves the axillary or more proximal veins, we 
suggest LMWH or fondaparinux over IV UFH  
(Grade 2C)  and over SC UFH  (Grade 2B) .   

   9.2.1. In patients with acute UEDVT that involves 
the axillary or more proximal veins, we sug-
gest anticoagulant therapy alone over throm-
bolysis  (Grade 2C) .   

  Remarks:  Patients who (i) are most likely to benefi t 
from thrombolysis (see text); (ii) have access to CDT; 
(iii) attach a high value to prevention of PTS; and (iv) 
attach a lower value to the initial complexity, cost, 
and risk of bleeding with thrombolytic therapy are 
likely to choose thrombolytic therapy over anticoagu-
lation alone. 

   9.2.2. In patients with UEDVT who undergo 
thrombolysis, we recommend the same inten-
sity and duration of anticoagulant therapy as in 
similar patients who do not undergo thromboly-
sis  (Grade 1B) .   

   9.3.1. In most patients with UEDVT that is asso-
ciated with a central venous catheter, we sug-
gest that the catheter not be removed if it is 
functional and there is an ongoing need for the 
catheter  (Grade 2C) .   

   9.3.2. In patients with UEDVT that involves 
the axillary or more proximal veins, we sug-
gest a minimum duration of anticoagulation of 
3 months over a shorter period  (Grade 2B) .   

   6.5. In patients with PE who are treated with 
VKA, we recommend a therapeutic INR range 
of 2.0 to 3.0 (target INR of 2.5) over a lower 
(INR  ,  2) or higher (INR 3.0-5.0) range for all 
treatment durations  (Grade 1B) .   

   6.6. In patients with PE and no cancer, we sug-
gest VKA therapy over LMWH for long-term 
therapy  (Grade 2C) . For patients with PE and no 
cancer who are not treated with VKA therapy, 
we suggest LMWH over dabigatran or rivaroxa-
ban for long-term therapy  (Grade 2C) .   

   6.7. In patients with PE and cancer, we suggest 
LMWH over VKA therapy  (Grade 2B) . In patients 
with PE and cancer who are not treated with 
LMWH, we suggest VKA over dabigatran or 
rivaroxaban for long-term therapy  (Grade 2C) .   

  Remarks (6.6-6.7):  Choice of treatment in patients 
with and without cancer is sensitive to the individual 
patient’s tolerance for daily injections, need for labo-
ratory monitoring, and treatment costs. 

 Treatment of VTE with dabigatran or rivaroxaban, in 
addition to being less burdensome to patients, may 
prove to be associated with better clinical outcomes 
than VKA and LMWH therapy. When these guide-
lines were being prepared (October 2011), postmar-
keting studies of safety were not available. Given the 
paucity of currently available data and that new data 
are rapidly emerging, we give a weak recommendation 
in favor of VKA and LMWH therapy over dabigatran 
and rivaroxaban, and we have not made any recommen-
dation in favor of one of the new agents over the other. 

   6.8. In patients with PE who receive extended 
therapy, we suggest treatment with the same 
anticoagulant chosen for the fi rst 3 months  
(Grade 2C) .   

   6.9. In patients who are incidentally found to 
have asymptomatic PE, we suggest the same 
initial and long-term anticoagulation as for 
comparable patients with symptomatic PE 
 (Grade 2B) .   

   7.1.1. In patients with chronic thromboem-
bolic pulmonary hypertension (CTPH), we rec-
ommend extended anticoagulation over stopping 
therapy  (Grade 1B) .   

   7.1.2. In selected patients with CTPH, such 
as those with central disease under the care of 
an experienced throm boendarterectomy team, 
we suggest pulmonary thromboendarterectomy 
over no pulmonary thromboendarterectomy 
 (Grade 2C) .   
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which are collectively referred to as VTE. We also 
provide recommendations for patients with (1) post-
thrombotic syndrome (PTS), (2) chronic thromboem-
bolic pulmonary hypertension (CTPH), (3) incidentally 
diagnosed (asymptomatic) DVT or PE, (4) acute 
upper-extremity DVT (UEDVT), (5) superfi cial vein 
thrombosis (SVT), (6) splanchnic vein thrombosis, 
and (7) hepatic vein thrombosis. 

  Table 1   describes the populations, interventions, 
comparators, and outcomes (ie, PICO elements) for 
the questions addressed in this article and the design 
of the studies used to address them. Refer to 
Garcia et al,  1   Ageno et al,  2   and Holbrook et al  3   in 
these guidelines for recommendations on the man-
agement of parenteral anticoagulation (dosing and 
monitoring) and oral anticoagulation (dosing and 
mon itoring). Refer to Bates et al  4   and Monagle et al  5   
in these guidelines for recommendations for preg-
nancy and neonates and children. The current article 
builds on previous versions of these guidelines and, 
most recently, the eighth edition.  6   

 1.0 Methods 

 1.1 Presentation as DVT or PE 

 In addressing DVT, we fi rst review studies that included (1) 
only patients who presented with symptomatic DVT or (2) patients 
who presented with DVT or PE (ie, meeting the broader criterion 
of VTE). For the PE components, we review studies (and sub-
groups within studies) that required patients to have presented 
with symptomatic PE (who may also have had symptoms of DVT). 
For this reason and because more patients with VTE present with 
symptoms of DVT alone than with symptoms of PE (including 
those who also have symptoms of DVT), the DVT section deals 
with a larger body of evidence than the PE section. 

 In the evaluation of anticoagulant therapy, there are a number 
of justifi cations for inclusion of patients who present with DVT 
and PE in the same study, and for extrapolating evidence obtained 
in patients with one presentation of VTE (eg, DVT) to the other 
presentation (eg, PE). First, a majority of patients with symp-
tomatic DVT also have PE (symptomatic or asymptomatic), and 
a majority of those with symptomatic PE also have DVT (symp-
tomatic or asymptomatic).  7,8   Second, clinical trials of anticoagu-
lant therapy have yielded similar estimates for effi cacy and safety 
in patients with DVT alone, in those with both DVT and PE, and 
in those with only PE. Third, the risk of recurrence appears to 
be similar after PE and after proximal DVT.  7,9   Consequently, the 
results of all studies of VTE have been considered when formu-
lating recommendations for short- and long-term anticoagula-
tion of proximal DVT and PE ( Fig 1 ),  and these recommendations 
are essentially the same for proximal DVT or PE. 

 There are, however, some important differences between 
patients who present with PE and those who present with DVT 
that justify separate consideration of some aspects of the treatment 
of PE. First, the risk of early death (within 1 month) from VTE 
due to either the initial acute episode or recurrent VTE is much 
greater after presenting with PE than after DVT  9  ; this difference 
may justify more aggressive initial treatment of PE (eg, thrombo-
lytic therapy, insertion of an inferior vena cava (IVC) fi lter, more 
intensive anticoagulant therapy) compared with DVT. Second, 
recurrent episodes of VTE are about three times as likely to be 

  Remarks:  This recommendation also applies if the 
UEDVT was associated with a central venous cath-
eter that was removed shortly after diagnosis. 

   9.3.3. In patients who have UEDVT that is asso-
ciated with a central venous catheter that is 
removed, we recommend 3 months of antico-
agulation over a longer duration of therapy in 
patients with no cancer  (Grade 1B) , and we sug-
gest this in patients with cancer  (Grade 2C) .   

   9.3.4. In patients who have UEDVT that is asso-
ciated with a central venous catheter that is not 
removed, we recommend that anticoagulation 
is continued as long as the central venous cath-
eter remains over stopping after 3 months of 
treatment in patients with cancer  (Grade 1C) , 
and we suggest this in patients with no cancer 
 (Grade 2C) .   

   9.3.5. In patients who have UEDVT that is not 
associated with a central venous catheter or with 
cancer, we recommend 3 months of anticoagula-
tion over a longer duration of therapy  (Grade 1B) .   

   9.4. In patients with acute symptomatic UEDVT, 
we suggest against the use of compression 
sleeves or venoactive medications  (Grade 2C) .   

  9.5.1. In patients who have PTS of the arm, we 
suggest a trial of compression bandages or 
sleeves to reduce symptoms  (Grade 2C) .  

   9.5.2. In patients with PTS of the arm, we sug-
gest against treatment with venoactive medica-
tions  (Grade 2C) .   

   10.1. In patients with symptomatic splanch-
nic vein thrombosis (portal, mesenteric, and/or 
splenic vein thromboses), we recommend anti-
coagulation over no anticoagulation  (Grade 1B) .   

   10.2. In patients with incidentally detected 
splanchnic vein thrombosis (portal, mesenteric, 
and/or splenic vein thromboses), we suggest no 
anticoagulation over anticoagulation  (Grade 2C) .   

   11.1. In patients with symptomatic hepatic vein 
thrombosis, we suggest anticoagulation over no 
anticoagulation  (Grade 2C) .   

   11.2. In patients with incidentally detected 
hepatic vein thrombosis, we suggest no antico-
agulation over anticoagulation  (Grade 2C) .   

 This article provides recommendations for the 
use of antithrombotic agents as well as the use of 

devices or surgical techniques in the treatment of 
patients with DVT and pulmonary embolism (PE), 
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Figure 1. Phases of anticoagulation. LMWH  5  low-molecular-weight heparin.

and preferences for the most part were obtained from ratings 
that all panelists for these guidelines provided in response to 
standardized descriptions of different outcomes and treatments, 
supplemented with the fi ndings of a systematic review of the 
literature on this topic.  15   However, we also took into account that 
values and preferences vary markedly among individual patients 
and that often there is appreciable uncertainty about the average 
patient values we used. 

 On average, we assumed that patients attach equal value (or 
dislike [disutility]) to nonfatal thromboembolic and major bleeding 
events. Concern that the panelist rating exercise that attached a 
similar disutility to vitamin K antagonist (VKA) therapy (frequent 
blood testing and telephone or clinic visits, attention to changes 
in other medications) and long-term low-molecular-weight-
heparin (LMWH) therapy (daily subcutaneous [SC] injection, 
injection site bruising or nodules) may have been misguided led 
us to request a review of this issue at the fi nal meeting of all panelists. 
Our judgment that, on average, patients would prefer VKA therapy 
to long-term LMWH therapy was confi rmed at that meeting. 

 1.4 Infl uence of Bleeding Risk and Cost 

 Usually, we did not assess how an individual patient’s risk of 
bleeding would infl uence each recommendation because (1) we 
considered that most recommendations would be unlikely to 
change based on differences in risk of bleeding (eg, anticoagula-
tion vs no anticoagulation for acute VTE, comparison of anticoag-
ulant regimens), (2) there are few data assessing outcomes in 
patients with different risks of bleeding, and (3) there is a lack of 
well-validated tools for stratifying risk of bleeding in patients with 
VTE. However, for a small number of the recommendations in 
which the risk of bleeding is very infl uential (eg, use of extended-
duration anticoagulation), we stratifi ed recommendations based 
on this risk ( Table 2 ).  Unless otherwise stated, the cost (eg, to the 
patient, a third-party payer, or society) associated with different 
treatments did not infl uence our recommendations. In most situ-
ations of uncertain benefi t of a treatment, particularly if it was 
potentially harmful, we took the position of  primum non nocere  
(fi rst do no harm) and made a weak recommendation against the 
treatment. 

 2.0 Treatment of Acute DVT 

 2.1 Initial Anticoagulation of Acute DVT of the Leg 

 The fi rst and only randomized trial that compared 
anticoagulant therapy with no anticoagulant therapy 
in patients with symptomatic DVT or PE was pub-
lished in 1960 by Barritt and Jordan.  50   Trial   results 
suggested that 1.5 days of heparin and 14 days of 

PE after an initial PE than after an initial DVT (ie, about 60% 
after a PE vs 20% after a DVT)  7,9,10  ; this difference may justify 
more aggressive, or more prolonged, long-term therapy. Third, 
the long-term sequelae of PE are cardiorespiratory impairment, 
especially due to pulmonary hypertension, rather than PTS of the 
legs or arms. These differences are most important for recommen-
dations about the use of thrombus removal procedures (eg, thrombo-
lytic therapy) in patients who present with DVT and PE. 

 1.2 Outcomes Assessed 

 The outcomes important to patients we considered for most rec-
ommendations are recurrent VTE, major bleeding, and all-cause 
mortality. These outcomes are categorized in two different ways 
in the evidence profi les. Whenever data were available, fatal epi-
sodes of recurrent VTE and bleeding were included in the mor-
tality outcome, and nonfatal episodes of recurrent VTE and 
bleeding were reported separately in their own categories to avoid 
reporting an outcome more than once in an evidence profi le. 
However, many original reports and published meta-analyses 
did not report fatal and nonfatal events separately. In this situa-
tion, we have reported the outcome categories of mortality, recur-
rent VTE, and major bleeding, with fatal episodes of VTE and 
bleeding included in both mortality and two specifi c outcomes 
(ie, fatal episodes of VTE and bleeding are included in two out-
comes of the evidence profi le). 

 With both ways of reporting outcomes, we tried to specifi cally 
identify deaths from recurrent VTEs and major bleeds. As part of 
the assessment of the benefi ts and harms of a therapy, we gener-
ally assume that  � 5% of recurrent episodes of VTE are fatal  11,12   
and that  � 10% of major bleeds are fatal,  12-14   and if we deviated 
from these estimates, we noted the reasons for so doing. We did 
not consider surrogate outcomes (eg, vein patency) when there 
were adequate data addressing the corresponding outcome of 
importance to patients (eg, PTS). 

 When developing evidence profi les, we tried to obtain the 
baseline risk of outcomes (eg, risk of recurrent VTE or major 
bleeding) from observational studies because these estimates are 
most likely to refl ect real-life incidence. In many cases, however, 
we used data from randomized trials because observational data 
were lacking or were of low quality. Methodologic issues specifi c 
to duration of anticoagulation are addressed in the section 3.1 
under the subsection on general consideration in weighing the 
benefi ts and risks of different durations of anticoagulant therapy. 

 1.3 Patient Values and Preferences 

 In developing our recommendations, we took into account 
average patient values for each outcome and preferences for 
different types of antithrombotic therapy. As described in 
MacLean et al  15   and Guyatt et al  16   in these guidelines, these values 
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“S” before the number denote supplementary tables 
not contained in the body of the article and avail-
able instead in an online data supplement. See the 
“Acknowledgments” for more information.) The need 
for an initial course of heparin is also supported by 
the observation that there are high rates of recur-
rent VTE during 3 months of follow-up in patients 

VKA therapy markedly reduced recurrent PE (0/16 
vs 10/19) and appeared to reduce mortality (1/16 
vs 5/19) in patients with acute PE. In the early 1990s, 
a single randomized trial established the need for an 
initial course of heparin in addition to VKA as com-
pared with starting treatment with VKA therapy 
alone  51   ( Table 3 ,  Table S1). (Tables that contain an 

Table 2—[Section 2.3, 3] Risk Factors for Bleeding With Anticoagulant Therapy and Estimated Risk of Major 
Bleeding in Low-, Moderate-, and High-Risk Categories

Risk Factorsa

 Age . 65 y17-25

 Age . 75 y17-21,23,25-34

 Previous bleeding18,24,25,30,33-36

 Cancer20,24,30,37

 Metastatic cancer36.38,

 Renal failure18,24,25,28,30,33

 Liver failure19,21,27,28

 Thrombocytopenia27,36

 Previous stroke18,25,27,39

 Diabetes18,19,28,32,34

 Anemia18,21,27,30,34

 Antiplatelet therapy19,27,28,34,40

 Poor anticoagulant control22,28,35

 Comorbidity and reduced functional capacity24,28,36

 Recent surgery21,41,b

 Frequent falls27

 Alcohol abuse24,25,27,34

Estimated Absolute Risk of Major Bleeding, %
Categorization of Risk of Bleedingc Low Riskd (0 Risk Factors) Moderate Riskd (1 Risk Factor) High Riskd (� 2 Risk Factors)
 Anticoagulation 0-3 moe

 Baseline risk (%) 0.6 1.2 4.8
 Increased risk (%) 1.0 2.0 8.0
 Total risk (%) 1.6e 3.2 12.8f

 Anticoagulation after fi rst 3 mog

 Baseline risk (%/y) 0.3h 0.6 � 2.5
 Increased risk (%/y) 0.5 1.0 � 4.0
 Total risk (%/y) 0.8i 1.6i � 6.5

See Table 1 legend for expansion of abbreviations.
aThe increase in bleeding associated with a risk factor will vary with (1) severity of the risk factor (eg, location and extent of metastatic disease, 
platelet count), (2) temporal relationships (eg, interval from surgery or a previous bleeding episode),29 and (3) how effectively a previous cause of 
bleeding was corrected (eg, upper-GI bleeding).
bImportant for parenteral anticoagulation (eg, fi rst 10 d) but less important for long-term or extended anticoagulation.
cAlthough there is evidence that risk of bleeding increases with the prevalence of risk factors,20,21,25,27,30,33,34,36,42,43 this categorization scheme has not 
been validated. Furthermore, a single risk factor, when severe, will result in a high risk of bleeding (eg, major surgery within the past 2 d, severe 
thrombocytopenia).
dCompared with low-risk patients, moderate-risk patients are assumed to have a twofold risk and high-risk patients an eightfold risk of major bleed
ing.18,20,21,27,28,30,36,44

eThe 1.6% corresponds to the average of major bleeding with initial UFH or LMWH therapy followed by VKA therapy (Table S6 Evidence Profi le: 
LMWH vs IV UFH for initial anticoagulation of acute VTE). We estimated baseline risk by assuming a 2.6 relative risk of major bleeding with 
anticoagulation (footnote g in this table).
fConsistent with frequency of major bleeding observed by Hull et al41 in high-risk patients.
gWe estimate that anticoagulation is associated with a 2.6-fold increase in major bleeding based on comparison of extended anticoagulation with no 
extended anticoagulation (Table S27 Evidence Profi le: extended anticoagulation vs no extended anticoagulation for different groups of patients with 
VTE and without cancer). The relative risk of major bleeding during the fi rst 3 mo of therapy may be greater that during extended VKA therapy 
because (1) the intensity of anticoagulation with initial parenteral therapy may be greater than with VKA therapy; (2) anticoagulant control will be 
less stable during the fi rst 3 mo; and (3) predispositions to anticoagulant-induced bleeding may be uncovered during the fi rst 3 mo of therapy.22,30,35 
However, studies of patients with acute coronary syndromes do not suggest a � 2.6 relative risk of major bleeding with parenteral anticoagulation 
(eg, UFH or LMWH) compared with control.45,46

hOur estimated baseline risk of major bleeding for low-risk patients (and adjusted up for moderate- and high-risk groups as per 
footnote d in this table).
iConsistent with frequency of major bleeding during prospective studies of extended anticoagulation for VTE22,44,47,48,49 (and Table S27 Evidence 
Profi le: extended anticoagulation vs no extended anticoagulation for different groups of patients with VTE and without cancer and Table S24).
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account that starting anticoagulant therapy in patients 
who ultimately have DVT excluded is costly and is a 
burden to patients and the health-care system. Poor 
cardiopulmonary reserve may also encourage the use 
of anticoagulant therapy while awaiting diagnostic 
testing. If clinicians choose to administer anticoagu-
lant therapy and diagnostic testing will be completed 
within 12 h, we suggest using a 12-h over a 24-h dose 
of LMWH. VKA therapy usually should not be started 
before VTE has been confi rmed. 

 Recommendations 

  2.2.1. In patients with a high clinical suspicion 
of acute VTE, we suggest treatment with paren-
teral anticoagulants compared with no treat-
ment while awaiting the results of diagnostic 
tests  (Grade 2C) .  

  2.2.2. In patients with an intermediate clinical 
suspicion of acute VTE, we suggest treatment with 
parenteral anticoagulants compared with no treat-
ment if the results of diagnostic tests are expected 
to be delayed for more than 4 h  (Grade 2C) .  

  2.2.3. In patients with a low clinical suspicion of 
acute VTE, we suggest not treating with paren-
teral anticoagulants while awaiting the results 
of diagnostic tests, provided test results are 
expected within 24 h  (Grade 2C) .  

 2.3 Whether and How to Prescribe Anticoagulants 
to Patients With Isolated Distal DVT 

 Whether to Look for Isolated Distal DVT and When 
to Prescribe Anticoagulants if Distal DVT Is Found:  

with acute VTE treated with suboptimal heparin 
therapy.  1,3,52,53   We discuss whether isolated distal (calf) 
DVT should be sought and if isolated distal DVT is 
diagnosed, whether and how it should be treated in 
section 2.3. 

 Recommendation 

  2.1. In patients with acute DVT of the leg treated 
with VKA therapy, we recommend initial treat-
ment with parenteral anticoagulation (LMWH, 
fondaparinux, IV unfractionated heparin [UFH], 
or SC UFH) over no such initial treatment  
(Grade 1B) .  

 2.2 Whether to Treat With Parenteral 
Anticoagulation While Awaiting the Results 
of Diagnostic Work-up for VTE 

 We identifi ed no trial addressing this question. 
The decision regarding treatment while awaiting test 
results requires balancing (1) minimizing thrombotic 
complications in patients with VTE and (2) avoiding 
bleeding in those without VTE. Our recommenda-
tions are based on two principles. First, the higher the 
clinical suspicion for VTE (use of validated predic-
tion models for probability of having DVT  54   or PE  55,56   
can usefully inform this assessment,  57   the shorter the 
acceptable interval without treatment until results 
of diagnostic testing become available. Second, the 
higher the risk of bleeding, the longer the acceptable 
interval without treatment until results are available. 

 Our recommendations assume that patients do 
not have major risk factors for bleeding, such as 
recent surgery. The recommendations also take into 

Table 3—[Section 2.1] Summary of Findings: Parenteral Anticoagulation vs No Parenteral Anticoagulation in Acute VTEa,  51  

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated absolute effects

Risk With No Parenteral 
Anticoagulation

Risk Difference With Parenteral 
Anticoagulation (95% CI)

Mortality 120 (1 study), 6 mo Moderateb,c due to 
imprecision

RR 0.5 
 (0.05-5.37)

33 per 1,000 16 fewer per 1,000 (from 
 31 fewer to 144 more)

VTE symptomatic 
extension or 
recurrence

120 (1 study), 6 mo Moderateb,d due to 
imprecision

RR 0.33 
 (0.11-0.98)

200 per 1,000 134 fewer per 1,000 (from 
 4 fewer to 178 fewer)

Major bleeding 120 (1 study), 6 mo Moderateb,c due to 
imprecision

RR 0.67 
 (0.12-3.85)

50 per 1,000 16 fewer per 1,000 (from 
 44 fewer to 142 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 
95% CI) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades 
of evidence are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further 
research is likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research 
is very likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are 
very uncertain about the estimate. GRADE  5  Grades of Recommendations, Assessment, Development, and Evaluation; RR  5  risk ratio.
aBoth groups treated with acenocoumarol.
bStudy described as double blinded; outcome adjudicators blinded. None of the study participants were lost to follow-up. Intention-to-treat analysis. 
Study was stopped early for benefi t.
cCI includes values suggesting no effect as well as values suggesting either appreciable benefi t or appreciable harm.
dLow number of events caused by the early stoppage of the trial.
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the risk for thrombus extension (the greater the 
risk, the stronger the indication for anticoagula-
tion), we suggest either (1) anticoagulation or (2) 
withholding of anticoagulation while performing sur-
veillance ultrasound examinations to detect thrombus 
extension. We consider the following to be risk fac-
tors for extension: positive  D -dimer, thrombosis that 
is extensive or close to the proximal veins (eg,  .  5 cm 
in length, involves multiple veins,  .  7 mm in max-
imum diameter), no reversible provoking factor for 
DVT, active cancer, history of VTE, and inpatient 
status.  7,60,63,64   Thrombosis that is confi ned to the mus-
cular veins has a lower risk of extension than true iso-
lated distal DVT.  63,65   We anticipate that isolated distal 
DVT detected using a selective approach to whole-
leg ultrasound often will satisfy criteria for initial anti-
coagulation, whereas distal DVT detected by routine 
whole-leg ultrasound often will not. A high risk for 
bleeding ( Table 2 ) favors ultrasound surveillance over 
initial anticoagulation, and the decision to use sur-
veillance or initial anticoagulation is expected to be 
sensitive to patient preferences. The evidence sup-
porting recommendations to prescribe anticoagu-
lants for isolated calf DVT is low quality because it 
is not based on direct comparisons of the two man-
agement strategies, and the ability to predict exten-
sion of distal DVT is limited. 

 How to Treat With Anticoagulants:   A single con-
trolled trial of 51 patients with symptomatic isolated 
distal DVT, all of whom were initially treated with 
heparin, found that 3 months of VKA therapy pre-
vented DVT extension and recurrent VTE (29% vs 0%, 
 P   ,  .01).  66   The evidence in support of parenteral anti-
coagulation and VKA ther apy for isolated distal DVT, 
which includes indirect evidence from patients with 
acute proximal DVT and PE that is presented else-
where in this article, is of moderate quality (there is 
high-quality evidence that anticoagulation is effec-
tive, but uncertainty that benefi ts outweigh risks). 
There have not been evaluations of alternatives to 
full-dose anticoagulation of symptomatic isolated dis-
tal DVT, and it is possible that less-aggressive anti-
coagulant strategies may be adequate. Duration of 
anticoagulation for isolated distal DVT is discussed in 
section 3.1. 

 Recommendations 

  2.3.1. In patients with acute isolated distal DVT 
of the leg and without severe symptoms or risk 
factors for extension (see text), we suggest serial 
imaging of the deep veins for 2 weeks over ini-
tial anticoagulation  (Grade 2C) .  

  2.3.2. In patients with acute isolated distal DVT 
of the leg and severe symptoms or risk factors 

 Whether patients with isolated distal DVT (DVT of the 
calf [peroneal, posterior tibial, anterior tibial veins] 
without involvement of the popliteal or more proximal 
veins) are identifi ed depends on how suspected DVT 
is investigated.  57   If all patients with suspected DVT 
have ultrasound examination of the calf veins (whole-
leg ultrasound), isolated distal DVT accounts for 
about one-half of all DVT diagnosed.  58   If a diagnostic 
approach is used that does not include ultrasound 
examination of the calf veins or that only performs 
ultrasound examination of the calf veins in selected 
patients, isolated distal DVT is rarely diagnosed.  59   

 The primary goal of diagnostic testing for DVT is to 
identify patients who will benefi t from anticoagulant 
therapy. This does not mean that all symptomatic DVT 
need to be identifi ed. Isolated distal DVT do not need 
to be sought and treated provided that (1) there is 
strong evidence that the patient does not have a distal 
DVT that will extend into the proximal veins (ie, the 
patient is unlikely to have a distal DVT, and if a distal 
DVT is present, it is unlikely to extend); (2) if this crite-
rion is not satisfi ed, a follow-up proximal ultrasound 
is done after 1 week to detect distal DVT that has 
extended into the proximal veins, in which case antico-
agulant therapy is started; and (3) the patient does not 
have severe symptoms that would require anticoagu-
lant therapy if the symptoms were due to a distal DVT. 

 Diagnostic approaches to suspected DVT that do 
not examine the calf veins (eg, use of a combination 
of clinical assessment, D-dimer testing, single and 
serial proximal vein ultrasound examination to man-
age patients) or only examine the calf veins in selected 
patients (eg, those who cannot have DVT excluded 
using the previously noted tests) have been proven 
safe and are presented in Bates et al  57   in these guide-
lines. If the calf veins are imaged (usually with ultra-
sound) and isolated distal DVT is diagnosed, there 
are two management options: (1) treat patients with 
anticoagulant therapy or (2) do not treat patients with 
anticoagulant therapy unless extension of the DVT 
is detected on a follow-up ultrasound examination 
(eg, after 1 and 2 weeks or sooner if there is concern 
[there is no widely accepted protocol for surveil-
lance ultrasound testing]).  60   Natural history studies 
suggest that when left untreated,  � 15% of symptom-
atic distal DVT will extend into the proximal veins 
and that if extension does not occur within 2 weeks, 
it is unlikely to occur subsequently.  7,60-62   The risk of 
extension of isolated distal DVT will vary among 
patients (see later discussion). 

 As noted in Bates et al,  57   these guidelines favor 
diagnostic approaches to suspected DVT other 
than routine whole-leg ultrasound. If isolated dis-
tal DVT is diagnosed, depending on the severity of 
patient symptoms (the more severe the symptoms, 
the stronger the indication for anticoagulation) and 
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 2.5 Choice of Initial Anticoagulant Regimen 
in Patients With Proximal DVT 

 Initial anticoagulant regimens vary according to 
the drug, the route of administration, and whether 
dose is adjusted in response to laboratory tests of 
coagulation. Six options are available for the initial 
treatment of DVT: (1) SC LMWH without moni-
toring, (2) IV UFH with monitoring, (3) SC UFH given 
based on weight initially, with monitoring, (4) SC UFH 
given based on weight initially, without monitoring, 
(5) SC fondaparinux given without monitoring, and 
(6) rivaroxaban given orally. We considered the SC 
UFH options as a single category because results were 
similar in studies that used SC UFH with and with-
out laboratory monitoring ( Table 5 ,  Tables S3-S5). 
Rivaroxaban is used in the acute treatment of VTE   
without initial parenteral therapy; studies of its use 
for the acute treatment of VTE are reviewed under 
long-term treatment of DVT (section 3.1) and PE 
(section 6) of this article. Recommendations for dosing 
and monitoring of IV UFH, SC UFH, and SC LMWH 
are addressed in Garcia et al  1   and Holbrook et al  3   
in these guidelines. Because LMWH, fondaparinux, 
and rivaroxaban have substantial renal excretion, these 
agents should be avoided (eg, use UFH instead) or 
should be used with coagulation monitoring (test 
selection is specifi c to each agent and requires expert 
interpretation) in patients with marked renal impair-
ment (eg, estimated creatinine clearance  ,  30 mL/min 
[in a 70-year-old weighing 70 kg, a creatinine clear-
ance of 30 mL/min corresponds to a serum creati-
nine of about 200  m mol/L (2.3 mg/dL) in a man and 
175  m mol/L (2.0 mg/dL) in a woman] http://www.
nephron.com/cgi-bin/CGSIdefault.cgi). 

 LMWH Compared With IV UFH for the Initial 
Treatment of DVT:   A number of meta-analyses  72-75   
have summarized the trials addressing this question. 
The evidence suggests that LMWH is associated with 
decreased mortality, lower recurrence of VTE, and 
decreased incidence of major bleeding compared 
with IV UFH ( Table 6 ,  Table S6). However, the qual-
ity of supporting evidence is low due to a high risk of 
bias in the primary studies, and evidence of publica-
tion bias in favor of LMWH. LMWH has the advan-
tage over IV UFH that it is much easier to administer 
(which makes outpatient treatment feasible) and 
that it has a lower potential for heparin-induced 
thrombocytopenia,  69   but the disadvantage is that it 
accumulates in patients with renal failure. 

 SC UFH Compared With LMWH for the Initial 
Treatment of DVT:   Four randomized trials have 
compared SC UFH with SC LMWH ( Table 6 , 
Tables S3-S5).  70,71,76,77   This evidence suggests that 
SC UFH is associated with a similar frequency of 

for extension (see text), we suggest initial anti-
coagulation over serial imaging of the deep 
veins  (Grade 2C) .  

  Remarks:  Patients at high risk for bleeding are more 
likely to benefi t from serial imaging. Patients who 
place a high value on avoiding the inconvenience of 
repeat imaging and a low value on the inconve-
nience of treatment and on the potential for bleeding 
are likely to choose initial anticoagulation over serial 
imaging. 

 Recommendations 

  2.3.3. In patients with acute isolated distal DVT 
of the leg who are managed with initial anti-
coagulation, we recommend using the same 
approach as for patients with acute proximal 
DVT  (Grade 1B) .  

  2.3.4. In patients with acute isolated distal 
DVT of the leg who are managed with serial 
imaging, we recommend no anticoagulation 
if the thrombus does not extend  (Grade 1B) ; 
we suggest anticoagulation if the thrombus 
extends but remains confi ned to the distal veins  
(Grade 2C) ; we recommend anticoagulation if 
the thrombus extends into the proximal veins  
(Grade 1B) .  

 2.4 Timing of Initiation of VKA and Associated 
Duration of Parenteral Anticoagulant Therapy 

 Until  � 20 years ago, initiation of VKA therapy was 
delayed until patients had received about 5 days of 
heparin therapy, which resulted in patients remain-
ing in the hospital until they had received  � 10 days 
of heparin. Three randomized trials  41,67,68   provided 
moderate-quality evidence that early initiation of 
VKA, with shortening of heparin therapy to  � 5 days, 
is as effective as delayed initiation of VKA with about 
a 10-day course of heparin ( Table 4 ,  Table S2). Short-
ening the duration of initial heparin therapy from 
about 10 to 5 days is expected to have the added advan-
tage of reducing the risk of heparin-induced throm-
bocytopenia.  69   If the international normalized ratio 
(INR) exceeds the therapeutic range (ie, INR  .  3.0) 
prematurely, it is acceptable to stop parenteral therapy 
before the patient has received 5 days of treatment. 

 Recommendation 

  2.4. In patients with acute DVT of the leg, we 
recommend early initiation of VKA (eg, same day 
as parenteral therapy is started) over delayed 
initiation, and continuation of parenteral antico-
agulation for a minimum of 5 days and until the 
INR is 2.0 or above for at least 24 h  (Grade 1B) .  
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equivalence of fondaparinux to LMWH for the treat-
ment of acute VTE. 

 Fondaparinux Compared With IV UFH for the Ini-
tial Treatment of DVT:   In the absence of direct evi-
dence in patients with DVT, indirect evidence in 
patients with acute PE (section 5.4) suggests that 
fondaparinux is equivalent to IV UFH.  79   As noted 
previously, we judge that fondaparinux and LMWH 
are equivalent; fondaparinux also shares the advan-
tages that LMWH has over IV UFH and the disad-
vantage that it is renally excreted (section 2.5). The 
quality of the evidence regarding the comparison of 
fondaparinux and UFH is moderate as, although 
there is some indirectness, it is minor. 

 Fondaparinux Compared With SC UFH for the 
Initial Treatment of DVT:   There is no direct evidence 
for this comparison in any patient population. Our 
recommendation is based on our assessment that 

mortality, recurrent VTE, and major bleeding as 
LMWH. However, the quality of the evidence is 
mod erate because of imprecision. LMWH has the 
disadvantage of a higher cost but is more conve-
nient to use (LMWH can be administered once daily 
[see later discussion]), is more widely available for 
use in outpatients, has a lower potential for heparin-
induced thrombocytopenia,  69   and there is much 
more experience with its use than with SC UFH. 

 Fondaparinux Compared With LMWH for the 
Initial Treatment of DVT:   The Matisse-DVT trial  78   
compared fondaparinux with LMWH for short-term 
treatment of DVT ( Table 7 ,  Table S7). This study sug-
gests that fondaparinux is associated with a similar 
frequency of mortality, recurrent VTE, and major 
bleeding as LMWH. However, the quality of the 
evidence from this study was moderate because of 
imprecision. Evidence that fondaparinux is effective 
for the treatment of PE  79   (section 5.4) supports the 

Table 4—[Recommendation 2.4] Summary of Findings: Early Warfarin (and Shorter Duration Heparin) vs Delayed 
Warfarin (and Longer Duration Heparin) for Acute VTEa-d,41,67,68

Outcomes
No. of Participants 

(Studies), Follow-up

Quality of the 
Evidence 
(GRADE)

Relative 
Effect (95% 

CI)

Anticipated Absolute Effects

Risk With Delayed Warfarin 
Initiation (and Longer 

Duration Heparin)

Risk Difference With Early Warfarin 
Initiation (and Shorter Duration 

Heparin) (95% CI)

Mortality 688 (3 studies), 3 moe Moderatef,g due to 
imprecision

RR 0.9 
 (0.41-1.95)

24 per 1,000h 2 fewer per 1,000 (from 14 fewer 
 to 23 more)

Recurrent VTE 688 (3 studies), 3 moe Moderatef,g due to 
imprecision

RR 0.83 
 (0.4-1.74)

47 per 1,000h 8 fewer per 1,000 (from 28 fewer 
 to 35 more)

Major bleeding 688 (3 studies), 3 moi Highf,j,k RR 1.48 
 (0.68-3.23)

16 per 1,000h 14 more per 1,000 (from 9 fewer 
 to 66 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk 
(and its 95% CI) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
Working group grades of evidence are as follow: High quality, further research is very unlikely to change our confi dence in the estimate 
of effect; moderate quality, further research is likely to have an important impact on our confi dence in the estimate of effect and may 
change the estimate; low quality, further research is very likely to have an important impact on our confi dence in the estimate of effect 
and is likely to change the estimate; very-low quality, we are very uncertain about the estimate. See Table 1 and 3 legends for expansion of 
abbreviations.
aMost patients had proximal DVT, some had isolated distal DVT, most DVT were symptomatic (asymptomatic DVT included in Hull et al41), and 
few had PE (only included in Gallus et al67).
bThe early initiation of VKA was associated with a fewer number of days of heparin therapy (4.1 vs 9.5 in Gallus et al67; 5 vs 10 in Hull et al41) and a 
fewer number of days of hospital stay (9.1 vs 13.0 in Gallus et al; 11.7 vs 14.7 in Hull et al; 11.9 vs 16.0 in Leroyer et al68).
cVKA therapy started within 1 day of starting heparin therapy (UFH in two studies and LMWH in one study).
dVKA therapy delayed for 4 to 10 d.
eOutcome assessment was at hospital discharge in the study by Gallus et al67 (although there was also extended follow-up) and 3 mo in the studies 
by Hull et al41 and Leroyer et al.68

fPatients and investigators were not blinded in two studies (Gallus et al67 and Leroyer et al68) and were blinded in one study (Hull et al41). Concealment 
was not clearly described but was probable in the three studies. Primary outcome appears to have been assessed after a shorter duration of follow-
up in the shorter treatment arm of one study because of earlier discharge from hospital, and 20% of subjects in this study were excluded from the 
fi nal analysis postrandomization (Gallus et al).
gThe 95% CI on relative effect includes both clinically important benefi t and clinically important harm.
hEvent rate corresponds to the median event rate in the included studies.
iBleeding was assessed early (in hospital or in the fi rst 10 d) in two studies (Gallus et al67 and Hull et al41) and at 3 mo in one study (Leroyer et al68).
jIt is unclear whether bleeding was assessed at 10 d in all subjects or just while heparin was being administered, which could yield a biased estimate 
in favor of short-duration therapy in one study (Hull et al41).
kBecause the shorter duration of heparin therapy is very unlikely to increase bleeding, the wide 95% CIs around the relative effect of shorter therapy 
on risk of bleeding is not a major concern.
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Table 6—[Section 2.5.1] Summary of Findings: LMWH vs IV UFH for Initial Anticoagulation of Acute VTE74

Outcomes
No. of Participants (Studies), 

Follow-up
Quality of the Evidence 

(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With IV UFH
Risk Difference With 

LMWH (95% CI)

All-cause 
mortality

7,908 (17 studies), 3 mo Lowa,b due to risk of bias, 
publication bias

RR 0.79 (0.66-0.95) 46 per 1,000c 10 fewer per 1,000 (from 
2 fewer to 16 fewer)

Recurrent VTE 7,976 (17 studies), 3 mo Lowa,b due to risk of bias, 
publication bias

RR 0.72 (0.58-0.89) 55 per 1,000c 15 fewer per ,1000 (from 
6 fewer to 23 fewer)

Major bleeding 6,910 (20 studies), 3 mo Lowa,b,d due to risk of bias, 
publication bias

RR 0.67 (0.45-1) 15 per 1,000c 5 fewer per 1,000 (from 
8 fewer to 0 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1 and 3 legends for expansion of abbreviations.
aOf the 20 trials, allocation was concealed in nine and was unclear whether concealed in the remaining 11. In 18 trials, outcome assessors were 
blinded. Seven trials did not have any postrandomization exclusions or losses to follow-up. Ten trials reported the number of participants lost to 
follow-up, which ranged from 1.0% to 12.7%. One trial did not report the drop-outs.
bInverted funnel plot very suggestive of publication bias. Many of the included studies are of small size, and all were funded by industry.
cEvent rate corresponds to the median event rate in the included studies.
dCI includes values suggesting signifi cant benefi t and no effect.

fi ve of these studies  83-87   that had unconfounded com-
parisons. This evidence suggests that LMWH once 
daily and twice daily are associated with similar mor-
tality, recurrent VTE, and major bleeding. However, 
the quality of the evidence is low because of impre-
cision and inconsistency. The sixth study that used 
a lower total daily dose of LMWH with once-daily 
compared with twice-daily administration (enox-
aparin 1.5 mg/kg once daily vs 1.0 mg/kg bid; enox-
aparin 2 mg/kg once daily is not used) suggested 
that outcomes might be inferior with this once-daily 
regimen.  85   

fondaparinux and LMWH are equivalent and that 
fondaparinux shares the advantages that LMWH has 
over SC UFH (section 2.5). This recommendation 
does not take into account difference in purchase 
cost between SC UFH and fondaparinux and is based 
on low-quality evidence. 

 Once- vs Twice-Daily Administration of LMWH 
for Initial Treatment of DVT:   Two meta-analyses  80,81   
summarized six studies comparing once-daily and 
twice-daily administrations of the same LMWH.  82-87   
 Table 8   and Table S8 summarize the fi ndings of 

Table 5—[Section 2.5.1] Summary of Findings: LMWH vs SC UFH for Initial Anticoagulation of Acute VTE70,71,76,77

Outcomes
No. of Participants (Studies), 

Follow-up
Quality of the Evidence 

(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With SC UFH
Risk Difference With 

LMWH (95% CI)

All-cause 
mortality

1,566 (3 studies), 3 mo Moderatea,b due to 
 imprecision

RR 1.1 (0.68-1.76) 33 per 1,000c 3 more per 1,000 (from 
11 fewer to 25 more)

Recurrent VTE 1,563 (3 studies), 3 mo Moderatea,b due to 
 imprecision

RR 0.87 (0.52-1.45) 42 per 1,000c 5 fewer per 1,000 (from 
20 fewer to 19 more)

Major bleeding 1,634 (4 studies), 3 mo Moderatea,b due to 
 imprecision

RR 1.27 (0.56-2.9) 16 per 1,000c 4 more per 1,000 (from 
7 fewer to 30 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. SC  5  subcutaneous. See Table 1 and 3 legends for expansion of abbreviations.
aIn the two largest trials (Prandoni et al,70 Kearon et al;71 87% of patients), allocation was concealed, outcome adjudicators and data analysts were 
concealed, analysis was intention to treat, and there were no losses to follow-up.
bPrecision judged from the perspective of whether SC heparin is noninferior to LMWH. The total number of events and the total number of 
participants were relatively low.
cEvent rate corresponds to the median event rate in the included studies.
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  Remarks:  Local considerations such as cost, avail-
ability, and familiarity of use dictate the choice 
between fondaparinux and LMWH. LMWH and 
fondaparinux are retained in patients with renal 
impairment, whereas this is not a concern with UFH. 

 Recommendations 

  2.5.1. In patients with acute DVT of the leg, we 
suggest LMWH or fondaparinux over IV UFH  
(Grade 2C)  and over SC UFH  (Grade 2B for LMWH; 
Grade 2C for fondaparinux) .  

Table 7—[Section 2.5.1] Summary of Findings: Fondaparinux vs LMWH for Initial Anticoagulation of Acute DVTa-c,78

Outcomes
No. of Participants (Studies), 

Follow-up
Quality of the Evidence 

(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With LMWH
Risk Difference With 

Fondaparinux (95% CI)

Mortality 2,205 (1 study), 3 mo Moderated,e due to 
imprecision

RR 1.25 (0.8-1.97) 30 per 1,000 7 more per 1,000 (from 
6 fewer to 29 more)

Recurrent VTE 2,205 (1 study), 3 mo Moderated,e due to 
imprecision

RR 0.96 (0.64-1.45) 41 per 1,000f 2 fewer per 1,000 (from 
15 fewer to 18 more)

Major bleeding 2,205 (1 study), 3 mo Moderated,e due to 
imprecision

RR 0.93 (0.43-2.03) 12 per 1,000g 1 fewer per 1,000 (from 
7 fewer to 12 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1 and 3 legends for expansion of abbreviations.
aAll patients had acute symptomatic DVT.
bFondaparinux 7.5 mg (5.0 mg in patients weighing , 50 kg and 10.0 mg in patients weighing . 100 kg) SC once daily for at least 5 d and until VKAs 
induced an INR . 2.0.
cEnoxaparin 1 mg/kg of body weight SC bid for at least 5 d and until VKAs induced an INR . 2.0.
dAllocation was concealed. Patients, providers, data collectors, and outcome adjudicators were blinded. Analysis excluded 0.6% of randomized 
patients. Not stopped early for benefi t.
eCI includes values suggesting no effect and values suggesting either benefi t or harm; relatively low number of events.
fFive fatal VTE in fondaparinux group and fi ve fatal VTE in LMWH group.
g Twelve patients in the fondaparinux group and 13 in the LMWH group had a major bleeding event during the initial period (7 d). Of these, two 
in the fondaparinux group and none in the LMWH group were fatal.

Table 8—[Section 2.5.2] Summary of Findings: LMWH Once vs Twice Daily for Initial Anticoagulation of Acute VTEa,b,81

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the Evidence 

(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With 
Twice Daily

Risk Difference With 
LMWH Once Daily (95% CI)

Mortality 1,261 (3 studies), 3 mo Lowc-e due to inconsistency 
and imprecision

RR 1.05 (0.57-1.94) 31 per 1,000 2 more per 1,000 (from 
13 fewer to 29 more)

VTE recurrence 1,261 (3 studies), 3 mo Lowc,e,f due to inconsistency 
and imprecision

RR 0.86 (0.52-1.42) 49 per 1,000 7 fewer per 1,000 (from 
24 fewer to 21 more)

Major bleeding 1,522 (5 studies), 10 d Moderatec,e due to 
imprecision

RR 1.13 (0.48-2.66) 12 per 1,000 2 more per 1,000 (from 
6 fewer to 20 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1 and 3 legends for expansion of abbreviations.
aOf the fi ve included studies, one included patients with PE and DVT and four included only patients with DVT. All studies addressed the initial 
management of VTE.
bThe fi ve included studies used four brands of LMWH (enoxaparin, tinzaparin, dalteparin, and nadroparin). In Merli et al,85 enoxaparin 1 mg/kg bid 
was compared with 1.5 mg/kg once daily. Holmström et al84 adjusted the dose to anti-Xa levels, which resulted in different daily doses after a number of 
days. In the remaining studies, the dose of the once-daily administration was double the dose of the twice-daily administration (equal total daily dose).
cAll included studies concealed allocation. Two studies had a double-blind design, and two others were single blind. One study did not mention 
blinding. Intention to treat likely used in all studies. Participants were lost to follow-up in only two studies (0.3% and 2.2%).
dI2  5  37%; point effect estimate in favor of twice-daily dose in Merli et al85 and in favor of once-daily dose in Charbonnier et al.83

eImprecision judged relative to no difference.
fI2  5  65%; point effect estimate in favor of twice-daily dose in Merli et al85 and in favor of once-daily dose in Charbonnier.83
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conditional on the patient feeling well enough to be 
treated at home (eg, does not have severe leg symp-
toms or comorbidity). 

 2.8 Treatment Strategies of Thrombus 
Removal for Acute DVT 

 Treatments that actively remove thrombus in patients 
with acute DVT have the potential to reduce acute 
symptoms and the risk of developing PTS. Patients 
with DVT that involves the iliac and common femoral 
veins are at highest risk for PTS and, therefore, are 
the subset with the greatest potential to benefi t from 
thrombus removal strategies.  102   Thrombus removal 
strategies are indicated in patients with the very rare 
complication of impending venous gangrene despite 
optimal anticoagulant therapy; such patients are not 
the focus of the following sections. A recent trial that 
randomized 183 patients with proximal DVT to per-
cutaneous endovascular intervention or to anticoagu-
lant therapy alone reported reduced acute symptoms, 
hospital stay, recurrent VTE, and PTS at 6 months in 
the thrombus removal group.  103   This trial, which had a 
high potential for bias (randomization not described, 
no blinding), is not considered further because it was 
not possible to determine outcomes in patients treated 
with mechanical thrombectomy alone and in those 
treated with thrombolytic therapy. 

 2.9 Catheter-Directed Thrombolysis for Acute DVT 

 The rationale for catheter-directed thrombolysis 
(CDT) is that compared with systemic thromboly-
sis, it will achieve lysis of thrombus more rapidly and 
with lower doses of thrombolytic therapy, thereby 
reducing serious bleeding. The addition of mechan-
ical thrombus fragmentation (collectively referred to 
as pharmacomechanical thrombolysis) with or with-
out aspiration can further reduce the dose of throm-
bolytic therapy and shorten the procedure.  104   

 One randomized trial of CDT has been com-
pleted,  105   and a second has reported short-term 
outcomes (but not the development of PTS).  106,107   
 Table 10   and Table S10 present the combined fi nd-
ings from these studies (see also Tables S11 and S12). 
This evidence suggests that CDT may reduce PTS 
and improve quality of life without being associated 
with an unacceptable increase in bleeding. However, 
the quality of evidence is low for mortality, recur-
rent VTE, and major bleeding because of very serious 
imprecision, and is low for PTS because of indirect-
ness (ie, use of surrogate outcome [PTS has yet to be 
measured directly during follow-up]). 

 In addition to the two randomized trials,  105,106   fi ndings 
of observational studies suggest that CDT improves 
venous patency and preserves venous valve function 
(Tables S11 and S12). Use of CDT, however, requires 

  2.5.2. In patients with acute DVT of the leg 
treated with LMWH, we suggest once- over 
twice-daily administration  (Grade 2C) .  

  Remarks:  This recommendation only applies when 
the approved once-daily regimen uses the same daily 
dose as the twice-daily regimen (ie, the once-daily 
injection contains double the dose of each twice-
daily injection). It also places value on avoiding an 
extra injection per day. 

 2.6 Initial Treatment With Rivaroxaban 
vs Parenteral Therapy 

 One trial directly compared short- and long-term 
rivaroxaban (without initial parenteral anticoagula-
tion) with parenteral anticoagulation (LMWH) and 
VKA in patients with acute DVT.  88   The fi ndings of 
this study and associated recommendations are pre-
sented in section 3.3. 

 2.7 At-Home vs In-Hospital Initial Treatment of DVT 

 One trial of 201 patients directly compared outpa-
tient and inpatient administration of the same initial 
anticoagulant regimen (three LMWH preparations were 
used); there were few recurrent VTE and major bleeds 
in each group.  89   A number of trials  90-94   have compared 
LMWH administered at home (without hospital admis-
sion or after early discharge) in a substantial proportion 
of patients, with IV UFH administered in the hospital 
( Table 9 ,  Table S9). This evidence suggests that home 
treatment is not associated with an increase in mortality, 
recurrent VTE, or major bleeding and may be asso-
ciated with improved outcomes. However, the quality 
of the evidence is moderate because of indirectness 
(patients were not explicitly randomized to home 
therapy in most studies) and imprecision. 

 Health economic evaluations that have assessed 
initial treatment of DVT at home, although they have 
weaknesses (eg, industry funded, not derived from 
trials in which LMWH was used both in the hospital 
and at home, short time horizon (ie,  �  3 months), and 
limited use of sensitivity analyses), all conclude that 
home treatment is cost-saving (about US $500-$2,500 
per patient).  95-101   

 Recommendation 

  2.7. In patients with acute DVT of the leg and 
whose home circumstances are adequate, we rec-
ommend initial treatment at home over treat-
ment in hospital  (Grade 1B) .  

  Remarks:  The recommendation is conditional on the 
adequacy of the following home circumstances: well-
maintained living conditions, strong support from 
family or friends, phone access, and ability to quickly 
return to hospital if there is deterioration. It is also 
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assess the benefi t or risk of inserting an IVC fi lter in 
patients who have CDT performed (recommended 
by manufacturer with some endovascular devices and 
techniques, whereas not with others). Percutaneous 
mechanical venous thrombectomy without concomi-
tant thrombolysis has not been evaluated in random-
ized trials, and its use is discouraged because small 
retrospective studies suggest that it often fails to 
remove much of the thrombus  115,116   and is associated 
with a high risk of PE.  117,118   

 Recommendation 

  2.9. In patients with acute proximal DVT of 
the leg, we suggest anticoagulant therapy alone 
over CDT  (Grade 2C) .  

substantial resources and expertise. Patients who are 
most likely to benefi t from CDT have iliofemoral DVT, 
symptoms for  ,  14 days, good functional status, life 
expectancy of  �  1 year, and a low risk of bleeding 
( Table 11 ).  Because the balance of risks and benefi ts 
with CDT is uncertain, anticoagulant therapy alone is an 
acceptable alternative to CDT in all patients with acute 
DVT who do not have impending venous gangrene. 

 There is no single standardized approach to per-
forming CDT or pharmacomechanical thrombolysis. 
If these interventions are performed, the technique 
used will vary with local resources and expertise. 
If CDT has been successful but there are residual 
lesions in the common femoral or more proximal 
veins, balloon angioplasty and stenting often are used 
to relieve obstruction. There are inadequate data to 

Table 9—[Section 2.7] Summary of Findings: Home Treatment vs Hospital Treatment of Acute DVTa-d,442

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With Hospital 
Treatment

Risk Difference With 
Home Treatment (95% CI)

Mortality 1,708 (6 studies), 
 3 mo

Lowc-f due to indirectness and 
imprecision

RR 0.72 (0.45-1.15) 46 per 1,000 13 fewer per 1,000 (from 
25 fewer to 7 more)

Recurrent VTE 1,708 (6 studies), 
 3 mo

Moderatec-e due to indirectness RR 0.61 (0.42-0.9) 74 per 1,000 29 fewer per 1,000 (from 
7 fewer to 43 fewer)

Major bleeding 1,708 (6 studies), 
 3 mo

Moderatec-e,g due to indirectness RR 0.67 (0.33-1.36) 21 per 1,000 7 fewer per 1,000 (from 
14 fewer to 8 more)

QOL 0 (3 studiesh), 
 3 mo

Lowi-k due to indirectness and 
imprecision

Not estimable … h

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1 and 3 legends for expansion of abbreviations.
aStudies included in the systematic review should have recruited patients whose home circumstances were adequate.
bAll studies included patients with lower-extremity DVT and excluded patients with suspected or confi rmed PE. Studies also excluded patients who 
were pregnant.
cFour studies had partial hospital treatment of many in the home arm: Koopman et al92 (mean hospital stay, 2.7 in home arm vs 8.1 d in hospital 
arm), Levine et al93 (2.1 vs 6.5 d), Boccalon et al89 (1 vs 9.6 d), and Ramacciotti et al94 (3 vs 7 d). In Daskalopoulos et al,91 there was no hospital stay 
at all in the home group. Chong et al90 did not report duration of hospital stay.
dOnly one study (Boccalon et al89) used LMWH in both treatment arms. Remaining studies used UFH in the inpatient arm and LMWH in the 
outpatient arm.
eOut of six studies, allocation was clearly concealed in three (unclear in remaining three), outcome adjudicators were blinded in the two largest 
studies (unclear in remaining four), loss to follow-up was signifi cant in only one small study, intention-to-treat analysis was conducted in four 
(unclear in remaining two), and no study was stopped early for benefi t. Overall, the judgment was that these limitations would not warrant 
downgrading of quality; it has already been downgraded by at least one level based on other factors.
fThe CI includes values suggesting benefi t and harm.
gJudged as precise based on the narrow CI around absolute effect.
hBäckman et al95 reported evaluation of health-related QOL using the EQ-5D. They found no differences in mean QOL scores or in the proportion 
of patients showing improvement in self-rated health state. Koopman et al92 evaluated health-related QOL using the Medical Outcome Study Short 
Form-20 and an adapted version of the Rotterdam Symptom Checklist. The changes over time were similar in both groups, except that the patients 
receiving LMWH had better scores for physical activity (P  5  .002) and social functioning (P  5  .001) at the end of the initial treatment. The authors 
did not report enough data to assess precision and clinical signifi cance of results. O’Brien et al96 assessed changes in QOL using the Medical 
Outcome Study Short Form-36 in 300 patients participating in Levine et al.93 They found that the change in scores from baseline to day 7 was not 
signifi cantly different between the treatment groups for seven of the eight domains. The one exception was the domain of social functioning, where 
a greater improvement was observed for the outpatient group.
iPotential inconsistency as Bäckman et al95 showed no effect, whereas Koopman et al92 and O’Brien et al96 showed potential benefi t.
jTwo of the three studies had partial hospital treatment of many in the home arm: Koopman et al92 (mean hospital stay, 2.7 in home arm vs 8.1 d in 
hospital arm) and Levine et al93 (2.1 vs 6.5 d).
kNot able to evaluate, but imprecision is possible. Taken together with the potential inconsistency, we downgraded the quality of evidence by one level.
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bleeding, and PTS ( Table 12 ,  Table S15). This evi-
dence suggests that systemic thrombolysis has the 
potential to reduce PTS at the expense of an increase 
in major bleeding. However, the overall quality of 
this evidence is low because of imprecision and risk 
of bias. 

 There have been no direct comparisons of different 
thrombolytic agents; however, prolonged infusions of 
streptokinase that were used predominantly in the 
earlier studies appear to be associated with higher 
bleeding rates than other regimens. No random-
ized trial has compared systemic thrombolysis with 
CDT, but a single-center, retrospective study  127   sug-
gested that systemic thrombolysis achieves less 

  Remarks:  Patients who are most likely to benefi t 
from CDT (see text) and attach a high value to 
prevention of PTS and a lower value to the initial 
complexity, cost, and risk of bleeding with CDT 
are likely to choose CDT over anticoagulation alone. 

 2.10 Systemic Thrombolytic Therapy for Acute DVT 

 Many trials of systemic thrombolysis for the treat-
ment of DVT assessed early lysis, often reported 
bleeding, but rarely reported recurrent VTE or 
development of PTS (Table S13 and S14).  119-137   
A meta-analysis  138   summarized the fi ndings of trials 
that assessed mortality, recurrent VTE, major 

Table 10—[Section 2.9] Summary of Findings: CDT vs No CDT for Extensive Acute DVT of the Lega,b,105,106

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With 
No CDT

Risk Difference With 
CDT (95% CI)

Mortality 153 (2 studies), 3 mo Lowc,d due to 
imprecision

RR 0.14 (0.01-2.71) 39 per 1,000e 34 fewer per 1,000 (from 
 39 fewer to 67 more)

Nonfatal recurrent VTE 153 (1 study), 3 mo Lowc,d due to 
imprecision

RR 0.35 (0-8.09) 48 per 1,000f 31 fewer per 1,000 (from 
 48 fewer to 340 more)

Nonfatal major bleeding 153 (2 studies), 7 d Lowc,d due to 
imprecision

RR 2.00 (0.19-19.46) 29 per 1,0006,7 29 more per 1,000 (from 
 23 fewer to 535 more)

PTS 
(complete lysis on 
venography [Elsharawy 
et al73]; patency on 
ultrasound and air 
plethysmography 
[Enden et al74])

138 (2 studies), 2 y Moderatec,g due 
to indirectness

RR 0.46 (0-0.79) 588 per 1,000h 318 fewer per 1,000 (from 
 123 fewer to 588 fewer)i

QOL 
(SF-12, HUI Mark version 
2/3 questionnaires)

98 (1 studyj), 16 mo Lowk,l See footnotem

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. HUI  5  Health Utilities Index; SF-12  5  Medical Outcomes Survey Short Form-12; VETO  5  Venous Thrombosis 
Outcomes. See Table 1 and 3 legends for expansion of other abbreviations.
aIn selected patients with extensive acute proximal DVT (eg, iliofemoral DVT, symptoms for , 14 d, good functional status, life expectancy � 1 y) 
who have a low risk of bleeding.
bAll patients prescribed anticoagulants per protocol, but the intervention group receives CDT in addition to anticoagulation.
cAllocation was concealed in Enden et al106 but unclear in Elsharawy et al.105 Outcome assessor blinded in both studies. Follow-up rates were 87% 
in Enden et al and 100% in Elsharawy et al. Neither of the studies was stopped early for benefi t.
dCI includes values suggesting both benefi t and harm.
eThree control patients died of cancer.
fBaseline risks for nonfatal recurrent VTE and for major bleeding derived from Douketis et al.108

gSurrogate outcome: absence of patency at 6 mo in Enden et al106 study; absence of complete lysis at 6 mo in Elsharawy et al105 study.
hThis estimate is based on the fi ndings of the VETO study.102 This probably underestimates PTS baseline risk given that overall, 52% of patients 
reported the current use of compression stockings during study follow-up.
iSevere PTS: assuming the same RR of 0.46 and a baseline risk of 13.8%,102 the absolute reduction is 75 fewer severe PTS per 1,000 (from 29 fewer 
to 138 fewer) over 2 y.
jCamerota et al.109

kParticipation rate was 65%.
lRecall was used to measure QOL prior to the thrombotic event; we did not consider these measurements.
mAt the initial follow-up (mean, 16 mo), patients treated with CDT reported a trend toward a higher mental summary scale (P  5  .087) and improved 
HUI (P  5  .078). They reported better overall role physical functioning (P  5  .046), less stigma (P  5  .033), less health distress (P  5  .022), and fewer 
overall symptoms (P  5  .006) compared with patients who were treated with anticoagulation alone.

 © 2012 American College of Chest Physicians
 at Washington University on March 5, 2012chestjournal.chestpubs.orgDownloaded from 

http://www.chestpubs.org
http://chestjournal.chestpubs.org/


e442S Antithrombotic Therapy for VTE

lysis (31% vs 50%) and less preservation of valve 
function (13% vs 44%) (Tables S13 and S14), and 
the higher doses of thrombolytic agent used with 

sys temic thrombolysis are expected to be associ-
ated with a higher risk of nonprocedure-related 
bleeding. 

 We believe that systemic thrombolysis should 
be considered only in patients who meet all of 
the following criteria: iliofemoral DVT, symptoms 
for  ,  14 days, good functional status, life expec-
tancy of  �  1 year, and low risk of bleeding ( Table 11 ). 
Based on low-quality evidence of greater effective-
ness and less bleeding, if resources and expertise 
are available to perform CDT, we consider it the 
preferable approach. Because the balance of risks 
and benefi ts with systemic thrombolysis is uncertain, 
and particularly because of concerns about major 
bleeding, anticoagulant therapy alone is an accept-
able alternative to systemic thrombolysis in all patients 
with acute DVT who do not have impending venous 
gangrene. 

 Recommendation 

  2.10. In patients with acute proximal DVT of 
the leg, we suggest anticoagulant therapy alone 
over systemic thrombolysis  (Grade 2C) .  

  Remarks:  Patients who are most likely to benefi t from 
systemic thrombolytic therapy (see text), who do not 
have access to CDT, and who attach a high value 
to prevention of PTS and a lower value to the initial 
complexity, cost, and risk of bleeding with systemic 
thrombolytic therapy are likely to choose systemic 
thrombolytic therapy over anticoagulation alone. 

 2.11 Operative Venous Thrombectomy 
for Acute DVT 

 Operative venous thrombectomy, with contempo-
rary operative techniques  140   and more effective anti-
coagulant regimens, appears to achieve improved 
outcomes compared with earlier reports.  141,142   A single 
small randomized trial with extended follow-up com-
pared iliofemoral venous thrombectomy with a tem-
porary arteriovenous fi stula plus anticoagulation with 
anticoagulation alone.  143-145   Results at 6 months, 5 years, 
and 10 years suggested improved iliac vein patency, 
less leg swelling, and fewer leg ulcers with throm-
bectomy ( Table 13 ,  Tables S16-S18).  143-145   Evidence 
from this trial is of low quality because of impreci-
sion and risk of bias. 

 We believe that operative venous thrombec-
tomy should be considered only if all of the 
following criteria are met: iliofemoral DVT, symp-
toms for  ,  7 days (criterion used in the single 
randomized trial), good functional status, life expec-
tancy of  �  1 year, and both resources and expertise 
are available. Based on low-quality evidence of 
greater effectiveness and less bleeding, we consider 

Table 11—[Section 2.9, 2.10, 5.6, 9.2] Risk Factors 
for Bleeding With and Contraindications to Use of 
Thrombolytic Therapy (Both Systemic and Locally 

Administered)

Major contraindicationsa

 Structural intracranial disease
 Previous intracranial hemorrhage
 Ischemic stroke within 3 mo
 Active bleeding
 Recent brain or spinal surgery
 Recent head trauma with fracture or brain injury
 Bleeding diathesis
Relative contraindicationsb

 Systolic BP . 180 mm Hg
 Diastolic BP . 110 mm Hg
 Recent bleeding (nonintracranial)
 Recent surgery
 Recent invasive procedure
 Ischemic stroke more that 3 mo previously
 Anticoagulation (eg, VKA therapy)
 Traumatic cardiopulmonary resuscitation
 Pericarditis or pericardial fl uid
 Diabetic retinopathy
 Pregnancy
 Age . 75 y
 Low body weight (eg, , 60 kg)
 Female sex
 Black race

Among 32,000 Medicare patients (� 65 y) with myocardial infarc-
tion who were treated with thrombolytic therapy, the following fac-
tors were independently associated with intracranial hemorrhage: 
age � 75 y (OR, 1.6), black race (OR, 1.6), female sex (OR, 1.4), 
previous stroke (OR, 1.5), systolic BP � 160 mm Hg (OR, 1.8), 
women weighing � 65 kg or men weighing � 80 kg (OR, 1.5), and 
INR . 4 (OR, 2.2).110 The rate of intracranial hemorrhage increased 
from 0.7% with none or one of these risk factors to 4.1% with fi ve or 
more of these risk factors. Among 32,000 patients with myocardial 
infarction who were treated with thrombolytic therapy in fi ve clini-
cal trials, the following factors were independently associated with 
moderate or severe bleeding: older age (OR, 1.04 per year), black race 
(OR, 1.4), female sex (OR, 1.5), hypertension (OR, 1.2), and lower 
weight (OR, 0.99/kg).111 We estimated that systemic thrombolytic 
therapy is associated with a relative risk of major bleeding of 3.5 
within 35 d (RR, �7 for intracranial bleeding); about three-fourths 
of the excess of major bleeds with thrombolytic therapy occur in the 
fi rst 24 h.112 See Table 1 legend for expansion of abbreviations.
aThe presence of major contraindications usually precludes use of 
thrombolytic therapy and, consequently, these factors have not been 
well studied as risk factors for bleeding associated with thrombolytic 
therapy. The factors listed in this table are consistent with other 
recommendations for the use of thrombolytic therapy in patients with 
PE.72,259,260,454 104,111,113,114

bRisk factors for bleeding during anticoagulant therapy noted in 
Table 10 that are not included in this table are also likely to be 
relative contraindications to thrombolytic therapy. The increase in 
bleeding associated with a risk factor will vary with (1) severity of the 
risk factor (eg, extent of trauma or recent surgery) and (2) temporal 
relationships (eg, interval from surgery or a previous bleeding episode 
believed to decrease markedly after �2 wk). Risk factors for bleeding 
at critical sites (eg, intracranial, intraocular) or noncompressible sites 
are stronger contraindications for thrombolytic therapy.
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method of thrombus removal (including systemic 
thrombolysis). Mechanical components of these 
procedures are associated with a high early risk of 
early recurrent thrombosis, and thrombus removal 
is not known to alter the long-term risk of recurrent 
VTE. We used evidence from patients with DVT 
who did not have thrombus removal to guide anti-
coagulant decisions in those who had thrombus 
removal. This evidence is rated down to moderate 
quality because of its indirectness in this patient 
population. 

 Recommendation 

  2.12. In patients with acute DVT of the leg who 
undergo thrombosis removal, we recommend 

CDT preferable to the operative venous thrombec-
tomy approach. 

 Recommendation 

  2.11. In patients with acute proximal DVT of the 
leg, we suggest anticoagulant therapy alone over 
operative venous thrombectomy  (Grade 2C) .  

 2.12 Anticoagulation in Patients Who Have Had 
Any Method of Thrombus Removal Performed 

 There are no randomized trials or observational 
studies that have compared different anticoagulant 
regimens or durations of therapy in patients with 
acute proximal DVT of the leg who have had any 

Table 12—[Section 2.10] Summary of Findings: Systemic Lysis vs No Systemic Lysis for Extensive Acute DVT of the Leg138

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the Evidence 

(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With No 
Systemic Lysis

Risk Difference With 
Systemic Lysis (95% CI)

Mortality 688 (5 studies), 3 moa Lowb-e due to imprecision RR 0.86 (0.27-2.68) 21 per 1,000 3 fewer per 1,000 (from 
16 fewer to 36 more)

Nonfatal 
recurrent VTE

687 (3 studies), 3 mof Lowd,e,g due to imprecision RR 1.28 (0.25-6.68) 48 per 1,000h 13 more per 1,000 (from 
36 fewer to 273 more)

Nonfatal major 
bleeding

688 (10 studies), 3 mof Moderatec,d,i due to 
imprecision

RR 1.84 (0.94-3.59) 29 per 1,000h,j 24 more per 1,000 (from 
2 fewer to 75 more)

PTS 678 (2 studies), 2 yk Lowd,e,l,m due to risk of bias 
and imprecision

RR 0.71 (0.49-1.04) 588 per 1,000n 171 fewer per 1,000 (from 
300 fewer to 24 more)o

QOL not 
measured

… … … … …

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1, 3, and 10 legends for expansion of abbreviations.
aRange of follow-up in included studies, 1 to 72 mo.
bAllocation was concealed in three of fi ve studies. Follow-up inadequate in one of fi ve studies (Common et al139). Excluding this study from the 
analysis does not change the effect estimate. All studies had blinded outcome assessors. None of the studies used a placebo control.
cThe population of one study (Schulman et al131) comprised patients with calf vein thrombosis.
dInterventions varied across studies with regard to agent (eg, tissue plasminogen activator, streptokinase, urokinase), dose, use of the pedal vein 
administration, duration of treatment, and concomitant drugs (eg, steroids). However, we did not downgrade for indirectness given that there was 
no standard regimen and all analyses showed no heterogeneity in results.
eCI included both no effect and a potentially signifi cant effect.
fRange of follow-up in included studies, 1 to 30 d.
gAllocation was concealed in two of three studies. Follow-up adequate in all studies. All studies had blinded outcome assessors. None of the studies 
used a placebo control.
hBaseline risks for nonfatal recurrent VTE and for major bleeding derived from Douketis et al.108

iAllocation was concealed in seven of 10 studies. Follow-up inadequate in one of 10 studies (Common et al139). Excluding this study from 
the analysis does not affect the effect estimate. All studies had blinded outcome assessors. Two studies used placebo (Turpie et al135 and 
Verhaeghe et al136).
jOnly 4% of all major bleeding events were intracranial bleeds.
kRange of follow-up in included studies, 1 to 6 y.
lAllocation was concealed in two of two studies. Follow-up adequate in both studies. Both studies had blinded outcome assessors. Neither study 
used placebo control.
mNo use of a standardized validated tool reported.
nThis estimate is based on the fi ndings of the VETO study.102 This probably underestimates PTS baseline risk, given that overall, 52% of patients 
reported the current use of compression stockings during study follow-up.
oSevere PTS: Assuming the same RR of 0.71 and a baseline risk of 13.8%,102 the absolute reduction is 40 fewer severe PTS per 1,000 (from 70 fewer 
to 6 more) over 2 y.
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bleeding), we assume that the relative risk of out-
comes will be the same as in patients who received 
anticoagulant therapy in the Prevention du Risque 
d’Embolie Pulmonaire par Interruption Cave (PREPIC) 
study. However, their absolute rate of symptomatic 
PE and recurrent DVT will be higher compared with 
the PREPIC participants who were prescribed antico-
agulants. A comprehensive review of mostly retrospec-
tive case series of IVC fi lter insertions (6,500 patients 
in 89 reports) suggested that venous thrombosis at 
the site of fi lter insertion occurs in  � 10% of patients 
and that fi lters can be placed above the renal veins and 
in the superior vena cava if necessary.  150   A prospec-
tive observational study also suggested that symp-
tomatic VTE and asymptomatic fi lter thrombosis are 
common,  151   and a systematic review suggested that 
the prevalence of PTS may be increased  152   in patients 
with permanent IVC fi lters. A small single-center 
randomized trial suggested a higher complication 
rate with the Trapease compared with the Green-
fi eld permanent fi lter.  153   

the same intensity and duration of anticoagu-
lant therapy as in similar patients who do not 
undergo thrombosis removal  (Grade 1B) .  

 2.13 Vena Caval Filters for the Initial 
Treatment of DVT 

 No randomized trial or prospective observational 
study has evaluated IVC fi lters as sole therapy (ie, 
without concurrent anticoagulation) in patients with 
DVT. A single, large, randomized controlled trial 
evaluated permanent IVC fi lter insertion as an 
adjunct to anticoagulant therapy in patients with 
acute DVT who were considered to be at high risk 
for PE ( Table 14 ,  Table S19). The fi ndings at 2 years  146   
and 8 years  149   of follow-up, suggest that IVC fi lters 
increase the risk of recurrent DVT, reduce the risk 
of PE, do not alter the combined frequency of DVT 
and PE (ie, recurrent VTE), do not increase the risk 
of PTS, and do not alter mortality. 

 In assessing the role of an IVC fi lter in patients 
who cannot receive anticoagulant therapy (eg, actively 

Table 13—[Section 2.11] Summary of Findings: Surgical Thrombectomy vs No Surgical Thrombectomy for Extensive 
Acute DVT of the Lega,144

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With No Surgical 
Thrombectomy

Risk Difference With Surgical 
Thrombectomy (95% CI)

Mortality not 
reported

… … … … …

Nonfatal 
recurrent 
VTE

51 (1 study), 3 mo Lowb,c due to risk of bias 
and imprecision

RR 0.37 
(0.02-8.75)

48 per 1,000d,e 30 fewer per 1,000 (from 47 fewer 
to 372 more)

Nonfatal major 
bleeding

51 (1 study), 3 mo Lowb,c due to risk of bias 
and imprecision

Not estimable 
(no events)

… -

PTS 51 (1 study), 2 y Lowf,g due to risk of bias 
and imprecision

RR 0.63 
(0.44-0.9)h

588 per 1,000i 218 fewer per 1,000 (from 59 
fewer to 329 fewer)j

QOL not 
measured

… … … … …

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1, 3 and 10 legends for expansion of abbreviations.
aThe study included patients with DVT with symptoms of leg swelling not exceeding 7 d and a proximal extension of the thrombus above the 
inguinal ligament but not into the vena cava.
bNot clear whether allocation was concealed. No blinding reported. Not clear whether analysis was intention to treat. Follow-up rate was 88% at 
6 mo. Study not stopped early for benefi t.
cCI includes values suggesting either harm or benefi t.
dBaseline risks for nonfatal recurrent VTE derived from Douketis et al.108

eOne event was a symptomatic PE.
fIn addition to other study limitations, this outcome was assessed by those who did the surgery and anticoagulation. No standardized tool was used. 
One surgical patient had an amputation secondary to venous gangrene and was not counted in the PTS assessment.
gFew number of events. This warrants rating down the quality of evidence by a second level when considered along with study limitations.
hThe RR is based on the 6-mo data.
iThis estimate is based on the fi ndings of the VETO study.102 This probably underestimates PTS baseline risk, given that overall, 52% of patients 
reported the current use of compression stockings during study follow-up.
jSevere PTS: assuming the same RR of 0.63 and a baseline risk of 13.8% over 2 y,102 the absolute reduction is 51 fewer severe PTS per 1,000 (from 
14 fewer to 77 fewer) over 2 y.
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be treated for the same length of time as if the same 
patient had not had an IVC fi lter inserted (see section 
3.1). The duration of anticoagulation, therefore, will 
vary according to whether the DVT was provoked by 
a temporary risk factor, was unprovoked, or was asso-
ciated with cancer, and may be infl uenced by the 
patient’s ongoing risk of bleeding and preferences. 

 Our recommendation to treat patients with an IVC 
fi lter with anticoagulants when contraindications to 
anticoagulation resolve is weaker than for anticoagu-
lation of most patients with VTE because the risks of 
bleeding may remain elevated, and the patient’s risk 
of recurrence is expected to be lower if the acute 
episode of thrombosis occurred remotely. The evidence 
for IVC fi lter use in patients with acute proximal DVT 
who cannot be treated with anticoagulation is mod-
erate because of serious imprecision and indirectness 
(ie, extrapolated from the PREPIC study in which 

 If an IVC fi lter is indicated in a patient with 
acute DVT or PE because anticoagulant therapy is 
temporarily contraindicated (eg, active bleeding), 
there is the option of inserting a retrievable fi lter 
and removing it when it is safe to start anticoagu-
lant therapy. However, most retrievable fi lters are 
not removed; retrievable fi lters that are not removed 
may have a higher long-term complication rate than 
permanent fi lters, and there currently is no good 
evidence that retrievable IVC fi lters improve patient 
outcomes.  104,147,154,155   

 Insertion of an IVC fi lter does not eliminate the 
risk of PE and increases the risk of DVT ( Table 14 , 
Table S19). Consequently, we suggest that patients 
who have an IVC fi lter inserted should receive a con-
ventional course of anticoagulation (eg, parenteral 
and long-term anticoagulation) if the contraindica-
tion to anticoagulation resolves. Such patients should 

Table 14—[Section 2.13] Summary of Findings: Vena Cava Filter vs No Vena Cava Filter for Acute Proximal DVT of 
the Leg Treated With Anticoagulationa,b,146,443

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With No 
vena cava Filters

Risk Difference With Vena 
cava Filters (95% CI)

Mortality 400 (1 study), 8 y Moderatec,d due to 
imprecision

RR 0.95 
(0.78-1.16)e

515 per 1,000 26 fewer per 1,000 
(from 113 fewer to 82 more)

Symptomatic PE 304 (1 study), 8 y Moderatec,f due to 
imprecision

RR 0.41 
(0.2-0.86)g

151 per 1,000 89 fewer per 1,000 
(from 21 fewer to 121 fewer)

Recurrent DVT 310 (1 study), 8 y Moderatec,f due to 
imprecision

RR 1.3 
(0.93-1.82)h

273 per 1,000 82 more per 1,000 
(from 19 fewer to 224 more)

Major bleeding 337 (1 study), 8 y Moderatec,d due to 
imprecision

RR 0.83 
(0.52-1.34)i

185 per 1,000 31 fewer per 1,000 
(from 89 fewer to 63 more)

PTS 308 (1 study), 8 y Lowd,j due to risk of 
bias and imprecision

RR 0.87 
(0.66-1.13)

699 per 1,000 91 fewer per 1,000 
(from 238 fewer to 91 more)

Complications 379 (1 study), 2 y Moderatef due to 
imprecision

… … k

QOL not reported … … … … …

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. PREPIC  5  Prevention du Risque d’Embolie Pulmonaire par Interruption Cave. See Table 1 and 3 legends for 
expansion of other abbreviations.
aAnticoagulation consisted of LMWH or UFH initially (according to a 2 3 2 factorial design) followed by oral anticoagulation for at least 3 mo.
bFour types of permanent vena cava fi lters were used: Vena Tech LGM (B. Braun Melsugen AG), titanium Greenfi eld (Boston Scientifi c Corporation), 
Cardial (C.R. Bard, Inc), and Bird’s Nest (Cook Group Incorporated).
cAllocation was concealed. Data collectors and outcome adjudicators were blinded. Intention-to-treat analysis. Data missing for 4% at 2 y and 1% 
at 8 y. Enrollment was stopped at 400 instead of targeted 800 because of slow recruitment.
dCI includes both negligible effect and appreciable benefi t or appreciable harm.
eRR, 1.0 (95% CI, 0.29-3.4) at 12 d; RR, 1.08 (95% CI, 0.73-1.58) at 2 y.
fSmall number of events.
gRR. 0.23 (95% CI, 0.05-1.05) at 12 d (both symptomatic and asymptomatic PE). RR, 0.54 (0.21-1.41) at 2 y (symptomatic PE).
hRR, 1.78 (95% CI, 1.09-2.94) at 2 y.
iRR, 1.5 (95% CI, 0.54-4.14) at 12 d. RR, 0.74 (95% CI, 0.41-1.36) at 2 y.
jNo standardized validated tool used to measure PTS.
kNo complications directly related to the fi lter or its insertion reported in the PREPIC trial.146 Mismetti et al147 (prospective study) reported an 
incidence of 3.2% (excluding fi lter tilting and puncture site hematoma) among 220 patients receiving a retrievable vena cava fi lter for secondary 
prevention of VTE, whereas Athanasoulis et al148 (retrospective study) reported an incidence of 0.3% for major complications among 1,731 patients 
receiving vena cava fi lters predominantly for secondary prevention of VTE.
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 2.14 Early Ambulation of Patients With Acute DVT 

 Treatment of acute DVT with bed rest and antico-
agulation (originally IV UFH) has given way to early 
mobilization with anticoagulation (often administered 
SC). Two meta-analyses  156,157   summarized evidence 
from four relevant trials ( Table 15 ,  Tables S20-S22). 
This evidence is of low quality because of risk of bias 
and imprecision. We suggest early ambulation (eg, with-
out a period of bed rest) when feasible because of its 
potential to decrease PTS and improve quality of life. 

 Recommendation 

  2.14. In patients with acute DVT of the leg, we 
suggest early ambulation over initial bed rest  
(Grade 2C) .  

  Remarks:  If edema and pain are severe, ambulation 
may need to be deferred. As per section 4.1, we rec-
ommend the use of compression therapy in these 
patients. 

patients were routinely treated with anticoagulants; 
this indirectness, however, is minor). 

 Recommendations 

  2.13.1. In patients with acute DVT of the leg, we 
recommend against the use of an IVC fi lter in 
addition to anticoagulants  (Grade 1B) .  

  2.13.2. In patients with acute proximal DVT of the 
leg and contraindication to anticoagulation, we 
recommend the use of an IVC fi lter  (Grade 1B) .  

  2.13.3. In patients with acute proximal DVT of 
the leg and an IVC fi lter inserted as an alterna-
tive to anticoagulation, we suggest a conventional 
course of anticoagulant therapy if their risk of 
bleeding resolves  (Grade 2B) .  

  Remarks:  We do not consider that a permanent 
IVC fi lter, of itself, is an indication for extended 
anticoagulation. 

Table 15—[Section 2.14] Summary of Findings: Early Ambulation vs Delayed Ambulation for Acute DVT 
of the Lega,b,273,309,310,314,315

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With Delayed 
Ambulation

Risk Difference With Early 
Ambulation (95% CI)

Mortality 385 (4 studies), 3 moc Lowd,e due to risk of 
bias, imprecision

RR 1.3 
(0.23-7.55)

11 per 1,000 3 more per 1,000 
(from 8 fewer to 70 more)

PE (symptomatic or 
asymptomatic)

385 (4 studies), 4-12 d  Lowd-g due to risk of 
bias, imprecision

RR 1.16 
(0.66-2.05)

118 per 1,000 19 more per 1,000 
(from 40 fewer to 124 more)

QOL questionnaire in 
chronic limb venous 
insuffi ciency (CIVIQ)

53 (1 study), 2 y Lowh,i due to risk of 
bias, indirectness

See footnotej

PTS Villata-Prandoni 
scores (value, . 5)

37 (1 study), 2 y Lowe,h due to risk of 
bias, imprecision

RR 0.66 
(0.42-1.03)

400 per 1,000 136 fewer per 1,000 
(from 232 fewer to 12 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research 
is likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is 
very likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are 
very uncertain about the estimate. CIVIQ  5  ChronIc Venous Insuffi ciency Questionnaire. See Table 1 and 3 legends for expansion of other 
abbreviations.
aTwo of four eligible studies excluded patients with symptomatic PE; in the third study, 24% of participants had symptomatic PE at baseline. It was 
not clear whether the fourth study excluded patients with symptomatic PE.
bIn two of four eligible trials, all patients received early compression therapy (bandages or stockings). In the two other trials, only patients randomized 
to early ambulation received early compression therapy.
cThree studies reporting acute-phase mortality reported no deaths.
dConcealment of allocation was reported in one of four studies; blinding of outcome assessors was reported in two of four studies; intention-to-treat 
analysis reported in two of four studies. Follow-up was 97% to 100%. In two of four trials, only patients randomized to early ambulation received 
early compression therapy (bandages or stockings). In the other two trials, all patients received early compression therapy.
eCI includes both values of clinically signifi cant benefi t and values of clinically signifi cant harms.
fPE assessed as both symptomatic and asymptomatic PE.
gFunnel plot reported as not asymmetrical by Aissaoui et al.156

hConcealment of allocation was not reported; outcome assessors were not blinded for this outcome. Seventy percent follow-up rate; compression 
stockings used on patients with early mobilization but not in patients with delayed mobilization.
iNo explanation was provided.
jPsychologic and overall somatic QOL did not differ signifi cantly between the treatment groups, whereas DVT-related items, especially those 
refl ecting the ease of locomotion, showed signifi cantly greater improvement with compression than with bed rest (P , .001 for bandages, P , .05 for 
stockings).
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continued until (1) the reduction of recurrent VTE no 
longer clearly outweighs the increase in bleeding or 
(2) it is patient preference (which may be infl uenced by 
fi nancial burden) to stop treatment, even if the reduc-
tion in VTE would outweigh the increase in bleeding. 

 Increase in Risk of Recurrent VTE After Stopping 
Therapy—  Current evidence suggests that the risk of 
recurrence after stopping therapy is largely deter-
mined by two factors: (1) whether the acute episode 
of VTE has been effectively treated (duration of 
therapy) and (2) the patient’s intrinsic risk of having a 
new episode of VTE (individual risk of recurrence). 

 Duration of therapy: The primary goal of trials that 
compare different time-limited durations of antico-
agulation is to identify the shortest duration of therapy 
that results in a posttreatment risk of recurrence that 
is as low as can be achieved. The fi ndings of these 
trials generally are not sensitive to differences in indi-
vidual patient risk of bleeding. 

 Individual risk of recurrence:   Primary factors 
for estimating risk of recurrence: Presence of a 
reversible provoking risk factor,  47,159,160,162-168,169,170   
unprovoked VTE,   47,159,160,162-168,169,170   and presence of 
active cancer  9,47,165,166   are the most important factors 
that infl uence risk of recurrent VTE after stopping 
VKA. Among patients with VTE provoked by a 
reversible factor, the risk of recurrence is much lower 
if the provoking factor was recent surgery com-
pared with a nonsurgical trigger (eg, estrogen therapy, 
pregnancy, leg injury, fl ight of  .  8 h).  162,171   In patients 
with proximal DVT and PE, the estimated cumula-
tive risk of recurrent VTE after stopping anticoagu-
lant therapy of each of these categories is as follows: 
VTE provoked by surgery, 1% after 1 year and 3% 
after 5 years; VTE provoked by a nonsurgical revers-
ible risk factor, 5% after 1 year and 15% after 5 years; 
and unprovoked VTE, 10% recurrence after 1 year 
and 30% after 5 years. 

 There are sparse data addressing the risk of recur-
rent VTE after stopping therapy in patients with 
cancer because treatment is rarely stopped in these 
patients because of a high risk for recurrence.  38,47,165,166,172   
A reasonable estimate for this risk, expressed as an 
annualized rate, may be 15%. However, the risk of 
recurrence is expected to vary according to whether 
the cancer is metastatic, being treated with chemo-
therapy, or rapidly progressing.  38,165   The high mortality 
in patients with VTE and cancer (40% at 6 months 
in one large study  173  ) precludes estimating the cumu-
lative risk of recurrence after long-term follow-up. 
We categorize patients with VTE according to these 
primary individual risk factors for recurrence when 
we make recommendations for duration of anticoag-
ulant therapy. 

 Secondary factors for estimating risk of recurrence: 
Additional factors that infl uence the risk of recurrence 

 3.0 Long-term Anticoagulation 
of Acute DVT of the Leg 

 In this review, the term  long-term treatment  refers 
to treatments (eg, VKA therapy, LMWH, dabigatran) 
that are continued after initial therapy (eg, parenteral 
anticoagulation, thrombolytic therapy) ( Fig 1 ). In 
addition, we consider treatment with rivaroxaban, 
which is used without initial parenteral therapy. Long-
term therapy has two goals: (1) to complete treat-
ment of the acute episode of VTE and (2) to prevent 
new episodes of VTE that are not directly related to 
the acute event. During the early phase of long-term 
treatment (ie, fi rst 3 months), treatment of the acute 
episode of VTE predominates. During the late phase 
of long-term treatment (ie, after the fi rst 3 months), 
prevention of new episodes of VTE predominates. 
We use the term  extended anticoagulation  to refer to 
anticoagulation that is continued beyond 3 months 
without a scheduled stop date. However, regular (eg, 
yearly) reassessments are needed to assess whether 
a patient’s risk of bleeding increased or the patient’s 
preferences changed. 

 Three lines of evidence from randomized trials sup-
port the need for long-term anticoagulant treatment 
of DVT (ie, after 5-10 days of initial heparin therapy): 
(1) a randomized controlled trial of long-term anti-
coagulant therapy in 51 patients with symptomatic 
calf-vein thrombosis that documented a 25% rate of 
symptomatic extension of thrombosis within 3 months 
in the control group,  66   (2) a randomized trial com-
paring long-term SC low-dose UFH (5,000 units bid) 
with VKA therapy in patients with proximal DVT 
that found that low-dose UFH was ineffective and 
resulted in a high rate of recurrent VTE (47% within 
3 months),  158   and (3) randomized trials in which 
reduced durations of treatment of 4 or 6 weeks 
resulted in important increases in recurrent VTE 
compared with conventional durations of treat-
ment of 3 or 6 months (section 3.1).  159-161   This evi-
dence is of moderate quality because of imprecision 
and indirectness. 

 Recommendation 

  3.0. In patients with acute VTE who are treated 
with anticoagulant therapy, we recommend long-
term therapy (see section 3.1 for recommended 
duration of therapy) over stopping anticoag-
ulant therapy after 1 week of initial therapy  
(Grade 1B) .  

 3.1 Duration of Long-term Anticoagulant Therapy 

 Weighing the Benefi ts and Risks of Different Dura-
tions of Anticoagulant Therapy: General Consider-
ations:   Anticoagulant therapy for VTE should be 
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VKA therapy targeted to an INR of 2.5 was the anti-
coagulant regimen in all comparisons. 

 Short vs Intermediate Durations of Therapy—Five 
trials have evaluated shortening the duration of oral 
anticoagulant therapy from 3 or 6 months to 4 or 
6 weeks in patients with mostly fi rst episodes of VTE 
( Table 16 ,  Tables S23-S25).  159,160,167,169   This evidence, 
which is high quality, indicates that with the shorter 
duration of therapy, the absolute decrease in bleeding 
was small compared with the absolute increase in 
recurrent VTE. Patients with isolated distal DVT 
provoked by a major transient risk factor have a very 
low risk of recurrence after anticoagulant therapy is 
stopped ( � 1% per year  170  ). It is uncertain whether 
this risk is lowered by treating for 3 months compared 
with 4 or 6 weeks (hazard ratio [HR] for 4 or 6 weeks 
vs  �  3 months at 2 years after stopping therapy, 0.36; 
95% CI, 0.09-1.54  170  ). For this reason, we make a 
weaker recommendation for 3 months compared 
with a shorter duration of therapy in patients with 
isolated distal DVT that was provoked by a reversible 
risk factor. The evidence supporting this weaker rec-
ommendation is rated down to low quality because of 
serious imprecision and because it is a post hoc 
observation. 

 Different Intermediate Durations of Therapy (6 or 
12 months vs 3 months)—We considered trials that 
randomized patients with VTE to 3 months vs to 6 or 
12 months of treatment to determine, when using a 
time-limited duration of therapy, whether there was 
any benefi t to treating for  .  3 months. Five reports, 
which included six randomized comparisons, con-
tributed to this analysis ( Table 17 ,  Tables S24-
S26).  167,194,203-205   These studies found that 6 or 
12 months of therapy did not convincingly lower risk 
of recurrence but increased major bleeding about 
2.5-fold. In a meta-analysis of individual patient data 
from randomized trials, during the 2 years after stop-
ping anticoagulant therapy, treatment of 3 months 
compared with  �  6 months was associated with an 
HR of 1.19 (95% CI, 0.86-1.65) in all patients and an 
HR of 1.39 (95% CI, 0.96-2.01) in patients with 
unprovoked DVT or PE.  170   Therefore, although anti-
coagulants are very effective at preventing recurrence 
while patients are receiving therapy, when anticoagu-
lants are stopped, there is a similar risk of recurrence 
whether patients have been treated for 3 months or 
longer.  170   This evidence is of moderate quality because 
of serious imprecision. 

 As an alternative to comparing two time-limited 
durations of anticoagulant therapy, the AESOPUS 
(Ultrasound Findings to Adjust the Duration of Anti-
coagulation) trial compared a predefi ned duration 
of therapy with a fl exible duration of therapy that 
depended on whether there was residual thrombo-
sis during follow-up in patients with a fi rst proximal 

strongly enough to modify some recommendations 
about duration of therapy include (1) whether DVT 
was confi ned to the distal veins (isolated distal [or 
calf] DVT), which is estimated to be associated with 
about one-half of the risk of recurrence of proximal 
DVT and PE,  10,164,167,169,170   and (2) whether the VTE 
was a second or subsequent episode of VTE, which is 
estimated to be associated with about a 50% higher 
risk of recurrence compared with a fi rst VTE.  9,173,175   

 Additional factors for estimating risk of recur-
rence: Other factors predict risk of recurrence, but 
not strongly or consistently enough to infl uence rec-
ommendations on duration of therapy once the pri-
mary and secondary factors noted previously have 
been considered. These factors, which have mostly 
been evaluated in patients with unprovoked VTE, 
include negative  D -dimer testing 1 month after 
withdrawal of VKA (risk ratio [RR],  � 0.4),  48,176-181   
antiphospholipid antibody (RR,  � 2),  182-185   heredi-
tary thrombophilia (RR,  � 1.5),  162,163,174,177,180-182,185-190   
male vs female sex (RR,  � 1.6),  191,192   Asian ethnicity 
(RR,  � 0.8),  193   and residual thrombosis in the prox-
imal veins (RR,  � 1.5).  149,182,185,194-198   Combinations 
of factors have the potential to be more important 
predictions of recurrence risk than single factors 
(eg, low risk of recurrence in women with unpro-
voked proximal DVT or PE who have a negative 
 D -dimer test before  185   or 1 month after  180,199   stop-
ping anticoagulant therapy). PTS may be a risk 
factor for recurrent VTE,  183,185,200   and recurrent 
ipsilateral DVT is a risk factor for development of 
PTS.  201,202   Both associations may contribute to a 
decision to use extended therapy in a patient with 
established PTS. 

 Increase in Risk of Bleeding While Remaining on 
Anticoagulant Therapy—  Although the decision to 
treat patients with different time-limited durations of 
anticoagulant therapy generally are insensitive to 
an individual’s risk of bleeding, the decision to use 
extended anticoagulation, particularly in patients 
with an unprovoked proximal DVT or PE, is sensitive 
to risk of bleeding. There is no validated prediction 
tool to stratify the risk of major bleeding during 
extended anticoagulant therapy specifi cally in patients 
with VTE, but this risk appears to increase with the 
prevalence of the factors noted in  Table 2 . This table 
also provides our estimate of the absolute risk of 
bleeding without anticoagulation (baseline risk), the 
increase with anticoagulation, and the sum of these 
two risks (ie, risk of bleeding on therapy). 

 Comparisons of Time-Limited Durations of 
Therapy:   Randomized trials have compared either a 
short (eg, 4 or 6 weeks) with an intermediate (eg, 3 or 
6 months) duration of therapy, or two intermediate 
durations of therapy, (eg, 3 months vs 6 or 12 months). 
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bleeding. The quality of evidence for the reduction in 
recurrent VTE with extended therapy is high but is 
rated down to moderate for bleeding and mortality 
because of imprecision. 

 Weighing the Benefi ts and Risks of Extended VKA 
Therapy—  The decision to extend anticoagulation 
therapy beyond 3 months is sensitive to both baseline 
risks of recurrent VTE and major bleeding. We did 
not identify a validated prediction tool for either 
outcome that takes into account all relevant risk fac-
tors. As an alternative, for patients without cancer, 
we chose to stratify our recommendations according 
to four primary risk groups for recurrent VTE (sec-
tion 3.1) and three risk groups for major bleeding 
(section 3.1) ( Table 2 ). This approach resulted in a 
total of 12 combinations of risk profi les.  Table 19   
shows the estimated total (and fatal) number of 
recurrent episodes of VTE prevented and the number 
of major bleeds caused by 5 years of extended therapy 
for each of the 12 combinations. In the absence of 
robust trial data for mortality for recurrent VTE and 

Table 16—[Section 3.1.1-3.1.4] Summary of Findings: Four or Six Weeks vs Three or Six Months as Minimum 
Duration of Anticoagulation for VTEa,b,16,159,167,169,195

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With 
Control

Risk Difference With 4 or 6 wk vs 3 or 6 mo 
Months of Anticoagulation (95% CI)

Recurrent VTE 2,185 (5 studiesc), 1-2 yd Highe-g RR 1.83 
(1.39-2.42)

64 per 1,000 53 more per 1,000 
(from 25 more to 91 more)

Major bleeding 2,185 (5 studies), 1-2 y Highf RR 0.54 
(0.22-1.32)

12 per 1,000 5 fewer per 1,000 (from 9 fewer to 4 more)

Mortality 2,098 (5 studies), 1-2 y Highe,f,h RR 0.97 
(0.68-1.38)

55 per 1,000 2 fewer per 1,000 
(from 18 fewer to 21 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk 
(and its 95% CI) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
Working group grades of evidence are as follow: High quality, further research is very unlikely to change our confidence in the estimate 
of effect; moderate quality, further research is likely to have an important impact on our confidence in the estimate of effect and may 
change the estimate; low quality, further research is very likely to have an important impact on our confidence in the estimate of effect 
and is likely to change the estimate; very-low quality, we are very uncertain about the estimate. See Table 1 and 3 legends for expansion 
of abbreviations.
aPopulations varied among studies: fi rst provoked isolated distal DVT, proximal DVT, or PE provoked in Kearon et al195; fi rst isolated distal DVT in 
Pinede et al167; fi rst isolated distal DVT, proximal DVT, or PE in Schulman et al169; proximal DVT (21% had cancer) in Levine et al159; DVT or PE 
(29% not objectively confi rmed) in British Thoracic Society.160

bShort vs longer duration of anticoagulation was 6 wk vs 6 mo for Schulman et al169, 6 wk vs 3 mo for Pinede et al,167 and 4 wk vs 3 mo for the other 
three studies.
cTiming of randomization relative to the start of treatment varied across studies: Pinede et al,167 Schulman et al,169 and British Thoracic Society160 
randomized at diagnosis, and Kearon et al195 and Levine et al159 randomized to stop or to continue treatment for 2 mo more after the initial 4 wk of 
treatment.
dFollow-up was for �1 y in all studied except for Schulman et al169 in which it was 2 y.
eGenerally, study design was strong. No study stopped early for benefi t; two stopped early because of slow recruitment (Kearon et al,195 Pinede 
et al167). In one study (British Thoracic Society160), 44 randomized patients were excluded centrally as they did not satisfy eligibility criteria. Patients 
and caregivers were blinded in two studies (Kearon et al, Levine et al159). Adjudicators of outcomes were blinded in all but one study (British 
Thoracic Society). All studies appear to have used effective randomization concealment, intention-to-treat analysis, and a low unexplained drop-out 
frequency.
fNo heterogeneity with I2  5  0%.
gNo imprecision for overall estimates. However, for the subgroup of patients with isolated distal DVT, who are known to have a very low risk of 
recurrence, there is imprecision and the possibility that the shorter duration of anticoagulation is adequate and not associated with a clinically 
important higher risk of recurrence.
hDifferences in mortality are expected to be mediated by differences in recurrent VTE and bleeding.

DVT  206   (Tables S24 and S25). Its fi ndings suggest 
that the latter approach may be helpful for tailoring 
the duration of therapy. 

 Extended vs Time-Limited Anticoagulant Therapy:  
 Five trials compared extended anticoagulation with 
VKA therapy (target INR 2.0-2.85,  161   2.0-3.0,  48,182,207   
and 1.5-2.0  174  ) with stopping VKA therapy at 3 or 
6 months in patients who were judged to have a high 
risk of recurrence ( Table 18 ,  Table S24, S25, and S27). 
The results indicate that randomization to indefi nite 
treatment with conventional-intensity VKA (target 
INR 2.5) reduces recurrent VTE by about 90% (RR 
for the four studies, 0.12; 95% CI, 0.05-0.25  48,161,182,207  ), 
and randomization to low-intensity therapy (target 
INR 1.75) reduces VTE by 64% (95% CI for HR, 
23%-81%),  174   with about one-half of recurrent VTE 
in the active treatment groups in these studies 
occurring in patients who had prematurely stopped 
VKA therapy. Extended anticoagulant therapy was 
associated with about a 2.6-fold increase in major 
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others fi nd it a major burden that greatly erodes their 
sense of well-being.  210   

 The presence of additional risk factors for VTE 
recurrence (section 3.1), the patient’s relative value 
for the different outcome of interest (recurrence of 
VTE, major bleeding, PTS), and the patient’s per-
ceived burden of anticoagulant therapy may infl uence 
decisions about the use of extended anticoagulant 
therapy in patient groups for which we provide a 
weak recommendation but are unlikely to infl uence 
this decision in patients groups for which we provide 
a strong recommendation.  16   Similarly, the costs of 
therapy and how those costs are paid (eg, patient, 
third party) are more likely to infl uence treatment 
decisions when there is a weak recommendation 
(Grade 2) in favor of extended therapy. 

 Patients With VTE and Cancer: As previously noted 
(section 3.1), because they have a high risk of recur-
rence, patients with active cancer (eg, treated within 
the past 6 months, persistent or progressive) should 
benefi t from extended anticoagulant therapy unless 
they have a very high risk of bleeding. The quality 
of the evidence supporting this recommendation is 
moderate because of indirectness (the relative effects 
of anticoagulation are based, in part, on evidence 

bleeding, we assumed that 3.6% of recurrent VTE 
and 11.3% of major bleeds will be fatal.  12   

 We make (1) a strong recommendation for extended 
therapy when it is associated with a reduction in 
VTE that is substantially more frequent than the 
increase in major bleeding and with a mortality 
advantage, (2) a weak recommendation for extended 
therapy when it is associated with a reduction in VTE 
that is more frequent than the increase in major 
bleeding but the magnitude of this difference and 
the suggested mortality advantage are more modest, 
(3) a weak recommendation against extended therapy 
when extended therapy is associated with a reduc-
tion in VTE that is less frequent than the increase in 
major bleeding and no mortality advantage exists, 
and (4) a strong recommendation against extended 
therapy when extended therapy is associated with a 
reduction in VTE that is less frequent than the 
increase in major bleeding and a mortality disadvan-
tage may exist. We assume that on average, extended 
anticoagulation with VKA therapy is a modest burden 
to patients.  15   However, this differs markedly among 
patients; some do not fi nd anticoagulant therapy a 
burden and have an enhanced feeling of well-being 
because they feel protected from recurrence, whereas 

Table 17—[Section 3.1.1-3.1.4] Summary of Findings: Six or Twelve Months vs Three Months as Minimum Duration 
of Anticoagulation for VTEa,b,167,203,204

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With 3 mo
Risk Difference With 6 or 

12 mo (95% CI)

Recurrent VTE 2,061 (6 studies), 1-3 y Moderatec-e due to 
imprecision

RR 0.89 
(0.69-1.14)

115 per 1,000 13 fewer per 1,000 
(from 36 fewer to 16 more)

Major bleeding 2,061 (6 studies), 1-3 y Highf RR 2.49 
(1.2-5.16)

9 per 1,000 13 more per 1,000 
(from 2 more to 37 more)

Mortalityg 1,331 (5 studies), 1-3 y Moderated due to 
imprecision

RR 1.3 
(0.81-2.08)

44 per 1,000 13 more per 1,000 (from 8 
fewer to 47 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1 and 3 legends for expansion of other abbreviations.
aStudy populations varied across studies: Pinede et al167 enrolled provoked and unprovoked proximal DVT and PE; Campbell et al203 enrolled 
provoked and unprovoked isolated distal DVT, proximal DVT, and PE; Agnelli et al194 had separate randomizations for provoked PE (3 vs 6 mo) and 
unprovoked (3 vs 12 mo); and Agnelli et al204 enrolled unprovoked proximal DVT.
bTiming of randomization relative to the start of treatment and length of treatment in the non-3 mo group varied across studies: Pinede et al167 and 
Campbell et al203 randomized at diagnosis; and Agnelli et al194,204 randomized after the initial 3 mo of treatment to stop or continued treatment. The 
longer duration of treatment was 6 mo in Agnelli et al194 (provoked PE) and 12 mo in Agnelli et al204 and Agnelli et al194 (unprovoked PE).
cGenerally, study design was strong. No study stopped early for benefi t; two stopped early because of slow recruitment (Campbell et al,203 Pinede 
et al167) and one because of lack of benefi t (Agnelli et al204). In one study (Campbell et al), 20% of VTE outcomes were not objectively confi rmed. 
Patients and caregivers were not blinded in any study. Adjudicators of outcomes were blinded in all but one study (Campbell et al). All studies used 
effective randomization concealment, intention-to-treat analysis, and a low unexplained drop-out frequency.
dCIs include both values suggesting no effect and values suggesting either benefi t or harm.
eLow number of events and a total number of participants , 2,000.
fOne study may have confi ned the assessment of bleeding to when subjects were receiving anticoagulant therapy, which could have infl ated the 
increase in bleeding associated with the longer duration of therapy (Campbell et al203).
gDifferences in mortality are expected to be mediated by differences in recurrent VTE and bleeding.
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Table 18—[Section 3.1.1-3.1.4] Summary of Findings: Extended Anticoagulation vs No Extended Anticoagulation for 
Different Groups of Patients with VTE and Without Cancera,b,48,161,182,207

Outcomes
No. of Participants 

(Studies), Follow-up

Quality of 
the Evidence 

(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With No 
Extended Duration 

Oral Anticoagulation

Risk Difference With 
Extended Duration Oral 
Anticoagulation (95% CI)

Mortality 1,184 (4 studies), 
10-36 mo

Moderatec-e 
due to 
imprecision

RR 0.57 (0.31-1.03) 63 per 1,000 27 fewer per 1,000 (from 
44 fewer to 2 more)

Recurrent VTE at 
1 y

1,184 (4 studies), 
10-36 mo

High RR 0.12 (0.09-0.38) First VTE provoked by surgeryf-j

10 per 1,000 10 fewer per 1,000 (from 
6 fewer to 9 fewer)

First proximal DVT or PE provoked nonsurgical/
fi rst unprovoked distal DVTf-j

50 per 1,000 44 fewer per 1,000 (from 
31 fewer to 45 fewer)

First unprovoked VTEf-j

100 per 1,000 88 fewer per 1,000 (from 
62 fewer to 91 fewer)

Second unprovoked VTEf-j

150 per 1,000 132 fewer per 1,000 
(from 93 fewer to 
137 fewer)

Major bleeding 
at 1 y

1,184 (4 studies), 
10-36 mo

Moderate 
due to 
imprecision

RR 2.63 (1.02-6.76) Lowk,l (see Table 2)
3 per 1,000 5 more per 1,000 (from 

0 more to 15 more)
Moderatek,l (see Table 2)

6 per 1,000 10 more per 1,000 (from 
1 more to 29 more)

Highk,l (see Table 2)
25 per 1,000 40 more per 1,000 (from 

3 more to 122 more)
Recurrent VTE 

at 5 y
1,184 (4 studies), 

10-36 mo
High RR 0.12 (0.09-0.38) First VTE provoked by surgeryf-j

30 per 1,000 26 fewer per 1,000 (from 
19 fewer to 27 fewer)

First proximal DVT or PE provoked nonsurgical/
fi rst unprovoked distal DVTf-j

150 per 1,000 132 fewer per 1,000 
(from 93 fewer to 
137 fewer)

First unprovoked VTEf-j

300 per 1,000 264 fewer per 1,000 
(from 186 fewer to 
273 fewer)

Second unprovoked VTEf-j

450 per 1,000 396 fewer per 1,000 
(from 279 fewer to 
409 fewer)

Major bleeding 
at 5 y

1,184 (4 studies), 
10-36 mo

Moderate 
due to 
imprecision

RR 2.63 (1.02-6.76) Lowk,l (see Table 2)
15 per 1,000 24 more per 1,000 (from 

2 more to 73 more)
Moderatek,l (see Table 2)

30 per 1,000 48 more per 1,000 (from 
4 more to 146 more)

Highk,l (see Table 2)
125 per 1,000 199 more per 1,000 

(from 17 more to 
609 more)

(Continued)
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from patients without cancer). Presence of factors 
associated with a lower risk of recurrence that may 
support stopping anticoagulant therapy, particularly 
if the risk of bleeding was high, include the following: 
(1) VTE was associated with a superimposed revers-
ible risk factor (eg, recent surgery, chemotherapy), 
(2) the cancer has responded to treatment, (3) the 
cancer has not metastasized, and (4) the VTE was an 
isolated distal DVT. 

 Follow-up of Patients on Extended Therapy: Patients 
who are treated with extended anticoagulant therapy 
should be reviewed regularly (eg, annually) to ensure 
that (1) they have not developed contraindications 
to extended therapy, (2) their preferences have not 
changed (eg, anticoagulation has become an exces-
sive burden), (3) they can benefi t from improved ways 

Outcomes
No. of Participants 

(Studies), Follow-up

Quality of 
the Evidence 

(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With No 
Extended Duration 

Oral Anticoagulation

Risk Difference With 
Extended Duration Oral 
Anticoagulation (95% CI)

Burden of 
anticoagulation 
not reported

… … … Warfarin: daily 
medication, 
dietary and activity 
restrictions, 
frequent blood 
testing/monitoring, 
increased hospital/
clinic visitsm

…

PTS not reported … … … n …

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. PREVENT  5  Prevention of Recurrent Venous Thromboembolism. See Table 1 and 3 legends for expansion of other 
abbreviations.
aStudies vary in follow-up duration (10 mo to 3 y) and in duration of time-limited VKA (3-6 mo).
bWe excluded PREVENT trial because target INR was 1.75 (low intensity), which has been shown in an RCT44 to be less effective than a target 
of 2.5.
cI2  5  0%.
dCI includes both values suggesting no effect and values suggesting either appreciable harms or appreciable benefi t.
eSmall number of events. Decision to rate down also takes into account that two studies were stopped early for benefi t.
fAnnual risk of VTE recurrence after discontinuing oral anticoagulation therapy in patients with fi rst VTE provoked by surgery: 1% (Iorio et al171); 
we assumed a 0.5% yearly risk thereafter (3% over 5 y).
gAnnual risk in patients with fi rst VTE provoked by nonsurgical factor: �5% the fi rst year (Iorio et al171); we assumed a 2.5% yearly thereafter (15% 
over 5 y).
hAnnual risk in patients with fi rst episode of unprovoked VTE: 9.3% over 1 y in Rodger et al185; 11.0% over 1 y, 19.6% over 3 y, and 29.1% over 5 y 
in Prandoni et al.208 We assumed a risk of 10% the fi rst year after discontinuation and 5% yearly thereafter (30% over 5 y).
iAnnual risk in patients with second episode of unprovoked VTE: we assumed an RR of 1.5 compared with a fi rst episode of unprovoked VTE: 15% 
the fi rst year after discontinuation, 7.5% yearly thereafter (45% over 5 y).
jCase fatality rate of recurrent VTE after discontinuing oral anticoagulation therapy: 3.6% (Carrier et al12).
kAnnual risk of major bleeding is based on three risk levels: low, intermediate, and high. The corresponding 0.3%, 0.6%, and 1.2% risks are estimates 
based on control arms of included studies (see Table 2).
lCase fatality rate of major bleeding during initial oral anticoagulation therapy: 11.3% (Carrier et al12) (no data available for after discontinuing oral 
anticoagulation therapy).
mBurden of anticoagulation: endured by all patients who continue extended-duration anticoagulation (100%) and applies to patients who stop 
anticoagulation (no extended duration anticoagulation) who subsequently experienced a recurrent VTE (5%/10%/15% at 1 y; 15%/30%/45% at 5 y).
nPTS: baseline risk over 2 y of 58.8% for PTS and 13.8% for severe PTS (Kahn et al102). There was a threefold (Prandoni et al202) to 10-fold 
(van Dongen et al209) increase in PTS with recurrent VTE in the ipsilateral leg.

Table 18—Continued

of selecting a patient for extended therapy if these 
have become available, and (4) they are being treated 
with the anticoagulant regimen that best suits them. 

 LMWH for Extended Therapy: We identifi ed no 
direct evidence for LMWH compared with (1) VKA, 
(2) other anticoagulant strategies, or (3) control for 
the  extended phase of anticoagulation in patients who 
were treated with a standardized initial long-term 
anticoagulant regimen. Based on indirect evidence 
from comparisons of LMWH with VKA therapy during 
the initial 3 or 6 months of long-term therapy, we 
judged LMWH to be at least as effective in terms of 
recurrent VTE and as safe in terms of major bleeding 
( Table 20 ,  Table S28). The potential for drug-induced 
osteoporosis, however, may be greater with extended 
therapy LMWH than with VKA therapy.  1   
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Table 19—[Section 3.1.1-3.1.4] Estimated Absolute Difference in Recurrent VTE and Major Bleeding Events 
(Including Fatal Events) With 5 Years of vs No Extended Anticoagulation

Outcomes After 
5 y of Treatment

Risk of Bleeding

Low Intermediate Higha

First VTE provoked by 
surgery

Recurrent VTE reduction 
per 1,000

↓ 26 (19-27) (1 fatal)b ↓ 26 (19-27) (1 fatal)b ↓ 26 (19-27) (1 fatal)b

Major bleeding increase 
per 1,000

↑ 24 (2-73) (3 fatal)b ↑ 49 (1-173) (5 fatal)b ↑ 98 (1-346) (11 fatal)b

First VTE provoked by a 
nonsurgical factor/fi rst 
unprovoked distal DVT

Recurrent VTE reduction 
per 1,000

↓ 132 (93-137) (5 fatal)c ↓ 132 (93-137) (5 fatal)c ↓ 132 (93-137) (5 fatal)b

Major bleeding increase 
per 1,000

↑ 24 (2-73) (3 fatal)c ↑ 49 (1-173) (5 fatal)c ↑ 98 (1-346) (11 fatal)b

First unprovoked proximal 
DVT or PE

Recurrent VTE reduction 
per 1,000

↓ 264 (186-273) (10 fatal)d ↓ 264 (186-273) (10 fatal)d ↓ 264(186-273) (10 fatal)b

Major bleeding increase 
per 1,000

↑ 24 (2-73) (3 fatal)d ↑ 49 (1-173) (5 fatal)d ↑ 98 (1-346) (11 fatal)b

second unprovoked VTE Recurrent VTE reduction 
per 1,000

↓ 396 (279-409) (14 fatal)e ↓ 396 (279-409) (14 fatal)d ↓ 396 (279-409) (14 fatal)c

Major bleeding increase 
per 1,000

↑ 24 (2-73) (3 fatal)e ↑ 49 (1-173) (5 fatal)d ↑ 98 (1-346) (11 fatal)c

Recommendations:
Risk of dying in patients with a recurrent VTE or a major bleed:
• Case fatality rate of recurrent VTE after discontinuing oral anticoagulation therapy: 3.6% (Carrier et al12).
•  Case fatality rate of major bleeding during initial oral anticoagulation therapy: 11.3% (Carrier et al12) (no data available for after discontinuing oral 

anticoagulation therapy).
Annual risks of recurrent VTE after discontinuation of anticoagulation:
• First VTE provoked by surgery: 1% (Iorio et al171); we assumed a 0.5% yearly risk thereafter (3% over 5 y).
• First episode of VTE provoked by nonsurgical factor: �5% the fi rst year (Iorio et al171); we assumed a 2.5% yearly thereafter (15% over 5 y)
•  First episode of unprovoked VTE: 9.3% over 1 y (Rodger et al185); 11.0% over 1 y, 19.6% over 3 y, 29.1% over 5 y (Prandoni et al208). We assumed 

a risk of 10% the fi rst year after discontinuation and 5% yearly thereafter (30% over 5 y).
•  Second episode of unprovoked VTE: we assumed that this infl icts 1.5 the risk of recurrent VTE relative to fi rst episode of unprovoked VTE: 15% 

the fi rst year after discontinuation, 7.5% yearly thereafter (45% over 5 y).
Relative risk reduction with extended anticoagulant therapy:
• 82% based on Table 18
Annual risks of major bleeding in patients not on anticoagulant therapy:
• Low risk, 0.3%/y; intermediate risk 0.6%/y; high risk, 2.4%/y (Table 2).
Relative risk of major bleeding with extended anticoagulant therapy:
• 2.6 based on Table 18.
Criteria used to decide on direction and strengths of recommendations:
•  Criterion for a strong recommendation against whenever the estimated number of fatal bleeding events exceeded the estimated number of fatal 

recurrent VTE prevented.
•  Criterion to go from a strong recommendation against to weak recommendation against: difference between the lower boundary of increased 

major bleeding and upper boundary of reduction in recurrent VTE , 2% (risk over 5 y averaged per year).
•  Criterion to go from a weak recommendation against to a weak recommendation in favor of: difference between point estimate of reduction of recurrent 

VTE and point estimate for increase in major bleeding is . 2% (risk over 5 y averaged per year) (2% to account for the burden and cost of VKA).
•  Criterion to go from a weak recommendation for to strong recommendation for: difference between the lower boundary of reduction in VTE and 

upper boundary of increased major bleeding . 4% (risk over 5 y averaged per year).
Another way of interpreting the direction and strength of recommendation based on the number of deaths (related to either bleeding or recurrent 
VTE) is as follows:
• A strong recommendation against: extended anticoagulation is estimated to be associated with an increase in deaths.
•  A weak recommendation against: extended anticoagulation is estimated to be associated with from no effect on deaths to only a very small 

reduction in deaths (0-4/1,000 prevented over 5 y or , 0.5%/patient-y).
•  A weak recommendation for: extended anticoagulation is estimated to be associated with a small reduction in deaths (5 to 9/1,000 prevented over 

5 y or 0.5%-0.9%/patient-y).
•  A strong recommendation for: extended anticoagulation is estimated to be associated with a large reduction in deaths (. 10/1,000 prevented over 

5 y or . 1%/patient-y).
aWith an eightfold risk of bleeding in the high-risk group compared with the low-risk group, a strong recommendation against extended 
anticoagulation for a second unprovoked VTE is justifi ed. The high-risk group, however, includes patients who have a risk of bleeding that is less 
than this estimate (eg, patients aged . 75 y without additional risk factors for bleeding [Table 2]) and, therefore, may benefi t from extended 
anticoagulant therapy. For this reason, we provide a weak rather than a strong recommendation against extended anticoagulation for patients with 
a second unprovoked VTE in the high-bleeding-risk group.
bStrong against
cWeak against
dWeak in favor
eStrong in favor
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 Rivaroxaban for Extended Therapy: Use of rivar-
oxaban compared with initial parenteral therapy 
followed by VKA therapy for the short- and long-
term treatment of DVT is reviewed in section 3.3 
( Table 21 ,  Table S29). In the current section, we con-
sider rivaroxaban compared with no anticoagulation 
in patients with proximal DVT or PE who have com-
pleted 6 or 12 months of anticoagulant therapy, 
which has been evaluated in a single study ( Table 22 ,  
Table S30).  127   This study found that rivaroxaban 
markedly reduced recurrent VTE at the expense of a 
modest absolute increase in major bleeding. The evi-
dence from this one study is of moderate quality 
because of serious imprecision. 

 Dabigatran for Extended Therapy: There are no 
completed studies that have compared dabigatran 
with no anticoagulation for extended treatment of 
VTE. 

 Choice of Anticoagulant Regimen for Extended 
Therapy: This question is addressed in section 3.3. 

 Recommendations 

  3.1.1. In patients with a proximal DVT of the leg 
provoked by surgery, we recommend treatment 
with anticoagulation for 3 months over: (i) treat-
ment of a shorter period  (Grade 1B) , (ii) treat-
ment of a longer time-limited period (eg, 6 or 
12 months)  (Grade 1B) , or (iii) extended therapy  
(Grade 1B regardless of risk of bleeding) .  

  3.1.2. In patients with a proximal DVT of the leg 
provoked by a nonsurgical transient risk factor, 
we recommend treatment with anticoagulation 
for 3 months over (i) treatment of a shorter 
period  (Grade 1B) , (ii) treatment of a longer time-
limited period (eg, 6 or 12 months)  (Grade 1B) , 
and (iii) extended therapy if there is a high 
bleeding risk (   Table 2   )  (Grade 1B) . We suggest 
treatment with anticoagulation for 3 months 
over extended ther apy if there is a low or mod-
erate bleeding risk (   Table 2   )  (Grade 2B) .  

  3.1.3. In patients with an isolated distal DVT of 
the leg provoked by surgery or by a nonsurgical 
transient risk factor (see remark), we suggest 
treatment with anticoagulation for 3 months 
over treatment of a shorter period  (Grade 2C) 
 and recommend treatment with anticoagulation 
for 3 months over treatment of a longer time-
limited period (eg, 6 or 12 months)  (Grade 1B)  or 
extended therapy  (Grade 1B regardless of bleeding 
risk) .  

  3.1.4. In patients with an unprovoked DVT of 
the leg (isolated distal [see remark] or prox-
imal), we recommend treatment with anticoagu-

lation for at least 3 months over treatment of a 
shorter duration  (Grade 1B).  After 3 months of 
treatment, patients with unprovoked DVT of the 
leg should be evaluated for the risk-benefi t 
ratio of extended therapy.  

  3.1.4.1. In patients with a fi rst VTE that is an 
unprovoked proximal DVT of the leg and who 
have a low or moderate bleeding risk (   Table 2   ), 
we suggest extended anticoagulant therapy over 
3 months of therapy  (Grade 2B) .  

  3.1.4.2. In patients with a fi rst VTE that is an 
unprovoked proximal DVT of the leg and who 
have a high bleeding risk (   Table 2   ), we recom-
mend 3 months of anticoagulant therapy over 
extended therapy  (Grade 1B) .  

  3.1.4.3. In patients with a fi rst VTE that is an 
unprovoked isolated distal DVT of the leg (see 
remark), we suggest 3 months of anticoagulant 
therapy over extended therapy in those with a 
low bleeding risk (   Table 2   )  (Grade 2B) , and 
recommend 3 months of anticoagulant treat-
ment in those with a moderate or high bleeding 
risk (   Table 2   )  (Grade 1B) .  

  3.1.4.4. In patients with a second unprovoked 
VTE, we recommend extended anticoagulant 
therapy over 3 months of therapy in those who 
have a low bleeding risk (   Table 2   )  (Grade 1B) , 
and we suggest extended anticoagulant therapy 
in those with a moderate bleeding risk (   Table 2   )  
(Grade 2B) .  

  3.1.4.5. In patients with a second unprovoked 
VTE who have a high bleeding risk (   Table 2   ), 
we suggest 3 months of anticoagulant therapy 
over extended therapy  (Grade 2B) .  

  3.1.5. In patients with DVT of the leg and 
active cancer, if the risk of bleeding is not 
high (   Table 2   ), we recommend extended anti-
coagulant therapy over 3 months of therapy  
(Grade 1B) , and if there is a high bleeding risk 
(   Table 2   ), we suggest extended anticoagulant 
therapy  (Grade 2B) .  

  Remarks (3.1.3, 3.1.4, 3.1.4.3):  Duration of treatment 
of patients with isolated distal DVT refers to patients 
in whom a decision has been made to treat with anti-
coagulant therapy; however, it is anticipated that not 
all patients who are given a diagnosis of isolated distal 
DVT will be prescribed anticoagulants (see section 2.3). 
In all patients who receive extended anticoagulant 
therapy, the continuing use of treatment should be 
reassessed at periodic intervals (eg, annually). 
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Table 20—[Section 3.3] Summary of Findings: LMWH vs VKA for Long-term Treatment of VTEa-c,173,211,213,223,224,226-228

Outcomes

No. of 
Participants 

(Studies), Follow-up

Quality of the 
Evidence 
(GRADE)

Relative Effect 
(95% CI)

Anticipated Absolute Effects

Risk With VKA
Risk Difference With 

LMWH (95% CI)

Death 2,496 (7 studies), 
 6 mo

Moderated,e due 
to imprecision

RR 0.96 
(0.81-1.13)

164 per 1,000 7 fewer per 1,000 
(from 31 fewer to 21 more)

Recurrent VTE 2,727 (8 studies), 
 6 mo

Moderatef due 
to risk of bias

RR 0.62 
(0.46-0.84)

No cancerg

30 per 1,000 11 fewer per 1,000 
(from 5 fewer to 16 fewer)

Nonmetastatic cancerg

80 per 1,000 30 fewer per 1,000 
(from 13 fewer to 43 fewer)

Metastatic cancerg

200 per 1,000 76 fewer per 1,000 
(from 32 fewer to 108 fewer)

Major bleeding 2,737 (8 studies), 
 6 mo

Moderateh,i due 
to imprecision

RR 0.81 
(0.55-1.2)

No cancer or nonmetastatic cancerj

20 per 1,000 4 fewer per 1,000 
(from 9 fewer to 4 more)

Metastatic cancerj

80 per 1,000 15 fewer per 1,000 
(from 36 fewer to 16 more)

Burden of 
anticoagulation

… Highk … Warfarin: daily medication, dietary 
restrictions, frequent blood 
testing/monitoring, increased 
hospital/clinic visits

LMWH: daily injection, 
no dietary restrictions, 
no frequent blood 
testing/monitoring

PTS (self-reported 
leg symptoms 
and signs)

100 (1 study), 2 y Lowl,m due to 
risk of bias, 
indirectness

RR 0.85 
(0.77-0.94)

200 per 1,000n 30 fewer per 1,000 
(from 12 fewer to 46 fewer)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1 and 3 legends for expansion of abbreviations.
aTwo of these studies enrolled only patients without cancer, three enrolled only patients with cancer, and three enrolled both patients with and 
without cancer (separate data provided for patients with cancer and without cancer in one study).
bLimited to LMWH regimens that used � 50% of the acute treatment dose during the extended phase of treatment.
cThe initial parenteral anticoagulation was similar in both arms for all except one study (Hull et al211) in which patients randomized to LMWH 
initially received the same LWMH, whereas patients randomized to VKA received initially UFH.
dOne study did not report deaths, which is unusual and could refl ect selective reporting of outcomes.
eCI includes both no effect and harm with LMWH.
fNone of the studies were blinded, whereas the diagnosis of recurrent VTE has a subjective component and there could be a lower threshold for 
diagnosis of recurrent VTE in VKA-treated patients because switching the treatment of such patients to LMWH is widely practiced. At the same 
time, there is reluctance to diagnose recurrent VTE in patients who are already taking LMWH because there is no attractive alternative treatment 
option.
gRisk of recurrent VTE: low corresponds to patients without cancer (3% estimate taken from recent large RCTs of acute treatment), intermediate 
corresponds to patients with local or recently resected cancer (based on average rate across the six studies in this analysis and appears to be 
consistent with Prandoni et al38 [particularly if low risk is increased to 4%]), and high corresponds to patients with locally advanced or distant 
metastatic cancer (Prandoni et al).
hNo study was blinded; diagnosis of major bleeding has a subjective component.
iThe 95% CIs for the RR for major bleeding includes a potentially clinically important increase or decrease with LMWH and may vary with the dose 
of LMWH used during the extended phase of therapy.
jRisk of bleeding: low corresponds to patients without risk factor for bleeding (ie, age . 75 y, cancer, metastatic disease; chronic renal or hepatic 
failure; platelet count , 80,0000; requirement for antiplatelet therapy; history of bleeding without a reversible cause) (Table 2). Based on Prandoni 
et al38 and Beyth et al212 and adjusted to a 6-mo time frame.
kHull et al213 reported no signifi cant difference in QOL but suggested greater satisfaction with LMWH over VKA (questionnaire did not directly 
assess the burden of injections).
lPatients and investigators not blinded. Self-reported leg symptoms and signs after 3 mo of treatment.
mThe association between leg symptoms and signs at 3 mo and long-term PTS is uncertain.
nBaseline risk assumes that patients all wear pressure stockings. Control event rate comes from observational studies in a review by Kahn et al,214 
adjusted to a 2-y time frame.
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 3.2 Intensity of Anticoagulant Effect 

 Ageno et al  2   and Holbrook et al  3   in these guidelines 
present evidence for the optimal intensity of VKA 
therapy (ie, target INR) during the long-term (eg, 
fi rst 3 months of treatment) and extended phases of 
treatment of VTE. 

 Recommendation 

  3.2. In patients with DVT of the leg who are 
treated with VKA, we recommend a therapeutic 
INR range of 2.0 to 3.0 (target INR of 2.5) over 
a lower (INR  ,  2) or higher (INR 3.0-5.0) range 
for all treatment durations  (Grade 1B) .  

 3.3 Choice of Anticoagulant Regimen 
for Long-term Therapy 

 VKA therapy has been the standard method of 
anticoagulant therapy for VTE. Adjusted-dose SC 
UFH is an effective alternative to VKA therapy, but 
it has never been popular because it requires initial 

laboratory monitoring and twice-daily injection 
and is associated with osteoporosis.  215,216   SC LMWH 
has advantages over SC UFH in that it does not 
require laboratory monitoring, is less likely to cause 
osteoporosis,  216   and can be given once a day. For 
these reasons, LMWH has been used for the long-
term treatment of VTE. The synthetic pentasaccha-
ride, fondaparinux, has not been evaluated or widely 
used for long-term treatment of VTE. Idraparinux, 
a long-acting pentasaccharide, is effective for the 
long-term treatment of VTE,  217   but it is not being 
marketed because of concerns about bleeding given 
its prolonged duration of action (once weekly injec-
tion) and lack of reversibility. The direct antithrombin 
dabigatran and the direct factor Xa inhibitors apixa-
ban and rivaroxaban have been evaluated for treat-
ment of VTE and are now available in many countries. 
In this section, we compare VKA therapy (target 
INR 2.5), LMWH, dabigatran, and rivaroxaban for 
the long-term treatment of VTE (ie, fi rst 3 months 
and extended therapy). 

Table 21—[Section 3.3] Summary of Findings: Rivaroxaban vs LMWH and VKA Therapy for Acute and Long-term 
Treatment of VTEa-c,88

Outcomes

No. of 
Participants 

(Studies), Follow-up

Quality of 
the Evidence 

(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With LMWH and 
VKA Therapy

Risk Difference With 
Rivaroxaban (95% CI)

Mortality 3,449 (1 study), 
6-12 mod

Moderatee,f 
due to 
imprecision

HR 0.67 
(0.44-1.02)

29 per 1,000 9 fewer per 1,000 
(from 16 fewer to 1 more)

Recurrent VTE 3,449 (1 study), 
6-12 mod

Moderatee,g 
due to 
imprecision

HR 0.68 
(0.44-1.04)

30 per 1,000h 9 fewer per 1,000 
(from 17 fewer to 1 more)

Major bleeding 3,429 (1 study), 
6-12 mod

Moderatee,g 
due to 
imprecision

HR 0.68 
(0.34-1.38)i

11 per 1,000j 4 fewer per 1,000 
(from 7 fewer to 4 more)

Burden of 
anticoagulation 
not reported

… … … Warfarin: daily medication, 
dietary restrictions, frequent 
blood testing/monitoring, 
increased hospital/clinic visits

Rivaroxaban: daily medication, no 
dietary restrictions, no frequent blood 
testing/monitoring

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. HR  5  hazard ratio. See Table 1 and 3 legends for expansion of other abbreviations.
aIncluded patients had acute, symptomatic, and objectively verifi ed proximal DVT of the legs (unprovoked, 62%; cancer, 6%; previous, VTE 
19%).
bRivaroxaban 15 mg bid for 3 wk and then 20 mg/d for a total of 3 (12%), 6 (63%), or 12 (25%) mo.
cEnoxaparin 1 mg/kg bid for �8 d and then VKA therapy targeted to an INR of 2.5 for 3, 6, or 12 mo.
dFollow-up was prespecifi ed to be 3 (12%), 6 (63%), or 12 (25%) mo.
eAllocation was concealed. Patients, providers, and data collectors were not blinded, but outcome adjudicators were blinded. Intention-to-treat 
analysis; 1.0% were loss to follow-up. Not stopped early for benefi t.
fCI includes values suggesting benefi t or no effect; relatively low number of events.
gCI includes values suggesting benefi t and harm.
hOne defi nite or possible fatal VTE in the rivaroxaban group and one in the LMWH/VKA group.
iCalculated from reported data.
jBleeds contributing to death: one in the rivaroxaban group and fi ve in the warfarin group.
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 LMWH vs VKA Therapy for the Long-term Treat-
ment of DVT:   Two meta-analyses compared LMWH 
in widely differing doses with VKAs.  218,219   In an 
analysis by Iorio and colleagues,  218   which included 
seven studies  168,221-225   and a total of 1,379 patients, 
among study differences of mean daily dose of LMWH, 
little effect on the effi cacy of LMWH compared with 
VKA therapy was found, but the dose of LMWH 
appeared to infl uence the risk of major bleeding 
(OR,  � 0.2 with  � 4,000 International Units/d to  � 0.7 
with 12,000 International Units/d, relative to the 
VKA groups;  P   5  .03 for dose-dependent interac-
tion). Because prophylactic doses of LMWH are 
rarely used as an alternative to VKA therapy in 
patients with VTE, we restricted our analysis to 
eight studies that used  �  50% of the full therapeutic 
dose of LMWH for long-term treatment of VTE 
( Table 20 , Table S28).  173,211,213,223,224,226-228   This evidence 
suggests that compared with VKA therapy, LMWH 
is associated with a reduction of recurrent VTE 
and a similar frequency of major bleeding and mor-
tality. The quality of this evidence is moderate because 
of potential for bias in the assessment of recurrent 
VTE (nonblinded outcome assessment) and serious 
imprecision for major bleeding and mortality. 

 Cancer vs No Cancer—  There are differences 
between patients with and without cancer with VTE 
that may infl uence response to anticoagulant ther-
apies. These include about a 10-fold higher risk of 
dying and a threefold higher risk of recurrent VTE 
and major bleeding during the fi rst 3 or 6 months of 
treatment  38  ; different mechanisms of thrombosis that 
may be associated with a poor response to VKA ther-
apy  229  ; use of cancer chemotherapy that is associated 
with thrombocytopenia, vomiting, and anorexia and 
may have other interactions with VKA therapy; and 
the need for invasive therapeutic interventions (eg, 
drainage procedures) that require reversal of antico-
agulation. Many of these factors make LMWH more 
attractive and VKA therapy less attractive in patients 
with VTE and cancer and suggest that cancer may 
alter the response of VTE to LMWH vs VKA therapy 
(ie, presence of an interaction). 

 Among the eight studies included in  Table 20  
and Table S28, separate data are provided for 
1,114 patients with cancer and 660 patients with-
out cancer. Subgroup analyses suggest the possi-
bility that the response to LMWH vs VKA therapy 
may differ between patients with cancer and with-
out cancer (recurrent VTE: RR, 0.52 with cancer 

Table 22—[Section 3.3] Summary of Findings: Rivaroxaban vs Placebo for Extended Anticoagulation of VTEa,b,88

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With Placebo
Risk Difference With 
Rivaroxaban (95% CI)

Mortality 1,196 (1 study), 
6 or 12 moc

Moderated,e due to 
 imprecision

RR 0.49 
(0.04-5.4)f

3 per 1,000 2 fewer per 1,000 
(from 3 fewer to 15 more)

Recurrent VTE 1,196 (1 study), 
6 or 12 moc

Highd HR 0.18 
(0.09-0.39)

71 per 1,000g 58 fewer per 1,000 
(from 43 fewer to 64 fewer)

Major bleeding 1,188 (1 study), 
6 or 12 mo

Moderated,h due to 
 imprecision

RR 4.9 
(0.58-42)f

i 7 more per 1,000 
(from 3 more to 16 more)

Burden of 
anticoagulation 
not reported

… Rivaroxaban: daily medication

PTS not reported … … … … j

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1, 3, and 21 legends for expansion of abbreviations.
aIncluded patients had acute, symptomatic, and objectively verifi ed proximal DVT of the legs or PE (unprovoked, 73%; cancer, 5%; previous VTE, 
19%).
bRivaroxaban 20 mg/d for 6 or 12 mo after initial long-term therapy.
cFollow-up was prespecifi ed to be 6 (60%) or 12 (40%) mo.
dAllocation was concealed. Patients, providers, data collectors, and outcome adjudicators were blinded. Intention-to-treat analysis; 0.2% were loss 
to follow-up. Not stopped early for benefi t.
eCI includes values suggesting benefi t or no effect; relatively low number of events.
fCalculated from reported data with addition of one event to each event rate because event rate was 0 in the control group.
gOne defi nite or possible fatal VTE in the rivaroxaban group and one in the LMWH/VKA group.
hCI includes values suggesting benefi t and harm.
iBleeds contributing to death: none in the rivaroxaban group and none in the warfarin group.
jPTS: baseline risk over 2 y of 58.8% for PTS and 13.8% for severe PTS (Kahn et al102). There is threefold (Prandoni et al202) to 10-fold (van Dongen 
et al209) increase in PTS with recurrent VTE in the ipsilateral leg.
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[95% CI, 0.36-0.76] vs 0.99 without cancer [95% CI, 
0.46-2.13]); major bleeding: RR, 0.92 with cancer 
[95% CI, 0.59-1.44] vs 0.43 without cancer [95% CI, 
0.16-1.17]); mortality: RR, 0.93 with cancer [95% CI, 
0.79-1.09] vs 1.85 without cancer [95% CI, 0.59-
5.77]). However, none of these differences is sta-
tistically signifi cant, making it less likely that there is 
a true difference in response to LMWH vs VKA in 
the two patient populations. For this reason, we have 
applied the same relative effects for LMWH vs VKA 
in patients with and without cancer. The baseline risks 
of events, however, are clearly different in the two 
populations. 

 Patient Preferences—  As discussed in the Methods 
section, the ultimate judgment of the entire Anti-
thrombotic Therapy and Prevention of Thrombo-
sis, 9th ed: American College of Chest Physicians 
Evidence-Based Clinical Practice Guidelines (AT9) 
panel is that most patients prefer VKA therapy over 
LMWH therapy. The higher purchase cost of LMWH 
compared with VKA therapy is an additional barrier 
to the long-term use of LMWH. 

 Quality of Evidence and Strength of Recommen-
dations—  Evidence for the comparison of long-term 
LMWH vs VKA therapy in patients without cancer is 
of low quality. The subgroup effect discussed previ-
ously was not suffi ciently convincing to allow us to 
generate an effect estimate specifi cally for patients 
without cancer, but still reduced our confi dence that 
the overall effect estimate applies to the noncancer 
subgroup that contributed a minority of data. Consid-
erations favoring use of VKA over LMWH in patients 
without cancer include (1) the evidence of benefi t 
with LMWH is of low quality, (2) the estimated abso-
lute reductions in recurrent VTE events with LMWH 
compared with VKA therapy is small, (3) the high 
cost of LMWH, and (4) our assessment that LMWH 
is a greater burden to patients than VKA therapy. 
Considerations favoring use of LMWH over warfarin 
in patients with cancer include (1) a large absolute 
reduction in recurrent VTE with LMWH over VKA 
therapy and (2) that LMWH is better suited to the 
care of patients with cancer than is VKA therapy. 
Among patients with VTE and cancer, the advan-
tages of LMWH over VKA therapy are expected to 
be greatest in patients (1) with metastatic disease, 
(2) being treated with aggressive chemotherapy, 
(3) presenting with extensive VTE, (4) with liver 
dysfunction, (5) with poor or unstable nutritional 
status, and (6) who wish to avoid laboratory moni-
toring of coagulation. 

 Dabigatran vs VKA Therapy for the Long-term 
Treatment of DVT:   One completed study has directly 
compared dabigatran and VKA for the fi rst 6 months 
of treatment of VTE ( Table 23 ,  Table S31  ).  343   Like 

patients treated with VKA therapy, patients treated 
with dabigatran initially received parenteral therapy 
(usually IV UFH or LMWH). This study suggests 
that treatment with dabigatran or VKA therapy is 
associated with a similar frequency of recurrent VTE, 
major bleeding, and death. This evidence is of mod-
erate quality because of serious imprecision for each 
outcome and lack of long-term safety data for dab-
igatran in this patient population. Because the study 
included few patients with cancer, we were unable to 
assess whether its fi ndings apply equally to patients 
with and without cancer. In the absence of evidence 
of such an interaction, however, we have not further 
rated down the quality of evidence for patients with 
VTE and cancer. 

 Rivaroxaban vs VKA Therapy for the Long-term 
Treatment of DVT:   A single study has directly com-
pared rivaroxaban (without initial parenteral antico-
agulation) with parenteral anticoagulation and VKA 
in patients with acute DVT ( Table 21 , Table S29).  88   
Results suggested that treatment with rivaroxaban 
and VKA therapy are associated with a similar fre-
quency of recurrent VTE, major bleeding, and death. 
This evidence is of moderate quality because of 
serious imprecision for each outcome. Because the 
study included few patients with cancer, we were 
unable to assess whether its fi ndings apply equally to 
patients with and without cancer. In the absence of 
evidence of such an interaction, however, we have 
not further rated down the quality of evidence for 
patients with VTE and cancer. 

 Comparisons Among LMWH, Dabigatran, and 
Rivaroxaban for the Long-term Treatment of DVT:  
 There are no direct comparisons of these three agents 
for the long-term treatment of VTE. Recommendations 
about the use of one of these agents over the other 
are based on indirect comparisons, and the evidence 
is low quality. 

 Recommendations 

  3.3.1. In patients with DVT of the leg and no 
cancer, we suggest VKA therapy over LMWH 
for long-term therapy  (Grade 2C) . For patients 
with DVT and no cancer who are not treated 
with VKA therapy, we suggest LMWH over dab-
igatran or rivaroxaban for long-term therapy  
(Grade 2C) .  

  3.3.2. In patients with DVT of the leg and 
cancer, we suggest LMWH over VKA therapy  
(Grade 2B) . In patients with DVT and cancer 
who are not treated with LMWH, we suggest 
VKA over dabigatran or rivaroxaban for long-
term therapy  (Grade 2B) .  
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  Remarks (3.3.1-3.3.2):  Choice of treatment in patients 
with and without cancer is sensitive to individual 
patient’s tolerance for daily injections, need for labo-
ratory monitoring, and treatment costs. LMWH, rivar-
oxaban, and dabigatran are retained in patients with 
renal impairment, whereas this is not a concern with 
VKA. Treatment of VTE with dabigatran or rivaroxa-
ban, in addition to being less burdensome to patients, 
may prove to be associated with better clinical out-
comes than VKA and LMWH therapy. When these 
guidelines were being prepared (October 2011), 
postmarketing studies of safety were not available. 
Given the paucity of currently available data and that 
new data are rapidly emerging, we give a weak rec-
ommendation in favor of VKA and LMWH therapy 
over dabigatran and rivaroxaban, and we have not 
made any recommendations in favor of one of the 
new agents over the other. 

 3.4 Choice of Anticoagulant Regimen 
for Extended Therapy 

 Other than a comparison of low-intensity (target 
INR 1.75) with conventional-intensity VKA therapy  44   
(Table S24 and S25), there are no completed stud ies 
that have compared different anticoagulant agents 
or regimens for extended therapy after a standard-
ized initial period (eg,  �  3 months) of anticoagulation 
in either patients without or with cancer. Because a 

decision about using extended therapy occurs after 
an initial period of anticoagulation (eg, 3 months) and 
because the relative effi cacy and safety of anticoagulant 
regimens are expected to be similar during the early 
and extended phases of therapy, we anticipate that 
most patients will continue to use their initial antico-
agulant regimen for extended therapy. Possible rea-
sons for switching from LMWH to VKA therapy 
include the following: cancer becomes less active, 
chemotherapy is completed, patient tires of SC injec-
tions, development of renal impairment causes con-
cern about accumulation of LMWH (also applies 
to rivaroxaban and dabigatran), and LMWH costs 
become prohibitive  . Reasons for switching from 
VKA therapy to LMWH could include diffi culty with 
INR control and need for repeated invasive proce-
dures. New anticoagulant therapies may expand indi-
cations for extended anticoagulant therapy because 
they are less burdensome than VKA or LMWH 
therapy and because they may be associated with 
improved clinical outcomes (ie, more effective or 
safer). 

 Recommendation 

  3.4. In patients with DVT of the leg who choose 
extended therapy, we suggest treatment with 
the same anticoagulant chosen for the fi rst 
3 months  (Grade 2C) .  

Table 23—[Section 3.3] Summary of Findings: Dabigatran vs VKA Therapy for Long-term Treatment of VTEa-c,343

Outcomes
No. of Participants 

(Studies), Follow-up

Quality of 
the Evidence 

(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With Warfarin
Risk Difference With 
Dabigatran (95% CI)

Mortality 2,539 (1 study), 
6 mo

Moderated,e due 
to imprecision

HR 0.98 
(0.53-1.79)

17 per 1,000 0 fewer per 1,000 
(from 8 fewer to 13 more)

Recurrent VTE 2,539 (1 study), 
6 mo

Moderated,e due 
to imprecision

HR 1.01 
(0.65-1.84)

19 per 1,000f 0 more per 1,000 
(from 7 fewer to 16 more)

Major bleeding 2,539 (1 study), 
6 mo

Moderated,e due 
to imprecision

HR 0.82 
(0.45-1.48)

19 per 1,000g 3 fewer per 1,000 
(from 10 fewer to 9 more)

Burden of 
anticoagulation 
not reported

… … … Warfarin: daily medication, 
dietary restrictions, frequent 
blood testing/monitoring, 
increased hospital/clinic visits

Dabigatran: daily medication, no 
dietary restrictions, no frequent blood 
testing/monitoring

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1, 3, and 21 legends for expansion of abbreviations.
aIncluded patients had acute, symptomatic, and objectively verifi ed proximal DVT of the legs or PE.
bDabigatran 150 mg bid taken orally for 6 mo after an initial treatment with LMWH or IV UFH.
cWarfarin adjusted to achieve an INR of 2.0 to 3.0 for 6 mo after an initial treatment with LMWH or IV UFH.
dAllocation was concealed. Patients, providers, data collectors, and outcome adjudicators were blinded. Modifi ed intention-to-treat analysis; 1.1% 
loss to follow-up. Not stopped early for benefi t.
eCI includes values suggesting no effect and values suggesting either benefi t or harm; relatively low number of events.
fOne fatal VTE in dabigatran group and three fatal VTE in warfarin group.
gOne fatal major bleeding in dabigatran group and one fatal major bleeding in warfarin group.
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 3.5 Treatment of Asymptomatic DVT of the Leg 

 Rather than screen postoperative patients for the 
presence of asymptomatic DVT, clinicians should 
prescribe primary prophylaxis for VTE to surgical 
patients.  230,231   If imaging studies performed for other 
reasons (eg, CT scanning for staging of cancer) inci-
dentally detect asymptomatic proximal DVT, the high 
frequency of false-positive results in patients without 
a prior suspicion of DVT dictates caution in assuming 
that a DVT is truly present. Reasons for a high rate 
of false-positive results include (1) the imaging tech-
nique may not have been optimal for the diagnosis of 
DVT, (2) incidentally diagnosed DVT often is seen in 
the pelvis where DVT is harder to image (eg, unable 
to be assessed with compression ultrasound), and 
(3) the prevalence of DVT in asymptomatic patients 
is much lower than in symptomatic patients. Conse-
quently, when there is evidence of incidental DVT, 
additional diagnostic testing (eg, ultrasound) to con-
fi rm the presence of DVT may be necessary. Because 
many cases of asymptomatic VTE are detected as PE, 
see also section 6.9 of this article for recommenda-
tions on the management of this condition. 

 No randomized trials have evaluated anticoagu-
lant therapy in patients with incidental VTE; there-
fore, evidence is of moderate quality because of 
indirectness. Moreover, benefi ts of anticoagulant 
therapy may be less than in symptomatic patients 
because asymptomatic DVT may be chronic or less 
extensive and because the prevalence of false-positive 
results will be higher than in patients who were sus-
pected of having DVT. 

 Factors that justify a more-aggressive approach to 
anticoagulation in patients with incidentally diagnosed 
DVT include certainty of diagnosis, extensive throm-
bosis that appears to be acute (eg, not present on a 
previous imaging study), progression of thrombosis 
on a follow-up imaging study, ongoing risk factors for 
VTE (eg, cancer), and a low risk of bleeding. A less-
aggressive approach to anticoagulation could include 
(1) withholding of anticoagulation with surveillance 
to detect DVT extension or (2) limiting anticoagulant 
therapy to 3 months in patients with continuing risk 
factors for VTE (eg, cancer). Many patients have left 
the hospital by the time incidental DVT is reported. 
If it would be diffi cult for patients to return the same 
day, it is often reasonable to defer further assessment 
and anticoagulant therapy until the next day. 

 Recommendation 

  3.5. In patients who are incidentally found to 
have asymptomatic DVT of the leg, we suggest 
the same initial and long-term anticoagulation 
as for comparable patients with symptomatic 
DVT  (Grade 2B) .  

 4.0 PTS of the Leg 

 PTS is a cluster of leg symptoms and signs attribut-
able to previous DVT. PTS occurs in about one-third 
of patients after acute DVT and up to two-thirds who 
have had an iliofemoral DVT.  102,232   The initial treat-
ment of acute DVT, particularly with the use of 
thrombus removal strategies, may infl uence the risk 
of developing PTS (section 2.8). The most prominent 
symptoms are chronic dependent swelling and pain, 
discomfort on walking, and skin discoloration. The 
severity of symptoms may vary over time, and the most 
severe manifestation is a venous ulcer of the lower 
leg. In this section, we address prevention of PTS 
fi rst and then its treatment. Unlike the last edition 
of these guidelines,  6   we do not address treatment of 
leg ulcers associated with venous insuffi ciency. 

 4.1 Compression Stockings and Bandages 
to Prevent PTS 

 Five randomized trials evaluated compression stock-
ings used at various times after diagnosis of acute 
DVT for the prevention of PTS (Tables S32 and 
S33).  201,202,233-235   Two of these trials  163,164   randomized 
patients soon after diagnosis of a fi rst episode of 
symptomatic proximal DVT to prolonged use of 
stockings (30-40 mm Hg pressure at the ankles) or 
no stockings and otherwise treated patients the same 
way ( Table 24 ,  Table S34). These trials suggest that 
compression stockings started within 2 weeks of DVT 
and continued for 2 years reduce PTS by about 50% 
and do not alter the frequency of recurrent VTE. 
Patients with proximal DVT and a previous DVT in 
the same leg and who have marked symptoms are 
expected to gain the most benefi t from compression 
stockings.  102,201,202   The evidence is of moderate quality 
because the assessment of PTS, which includes a 
large subjective component, was not blinded, and the 
estimate for recurrent VTE was imprecise. 

 Compression stockings applying an ankle pressure 
of 30 to 40 mm Hg and a lower pressure higher up 
the leg (ie, graduated pressure) should be started as 
soon as feasible after starting anticoagulant therapy. 
Bandages may be used to provide initial compressive 
therapy because it may not be possible to fi t compres-
sion stockings immediately and if stockings can be 
worn, a rapid decrease in leg swelling will require them 
to be refi tted. The fi ndings from a randomized trial of 
69 patients suggest that immediate compression ban-
daging improves acute symptoms but does not reduce 
PTS at 1 year (RR, 0.9; 95% CI, 0.4-1.8).  236   Patients or 
their caregivers need to be able to apply and remove 
stockings for their use to be feasible. Alternative 
approaches to the use of stockings, such as routinely 
wearing stockings after acute DVT but stopping them 
if there are no symptoms of PTS after 6 months  235,237   or 
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quality of the evidence is low because of imprecision 
and risk of bias. There is anecdotal evidence that 
compression therapy is of benefi t in many patients 
with PTS, and the potential benefi t of a trial of com-
pression stockings in individual patients is likely to 
outweigh its harm and cost. We suggest below-knee 
stockings in most patients, but thigh-length stockings 
may be preferable in those with marked thigh swelling. 

 Two small crossover randomized trials have evalu-
ated the treatment of severe PTS with intermittent 
compression devices  239,240   ( Table 26 ,  Table S36). Both 
studies suggested benefi t from intermittent compres-
sion therapy. The quality of the evidence, however, is 
moderate because of imprecision. The goal of inter-
mittent compression therapy is to reduce PTS symp-
toms rather than to alter the natural history of its 
development. These devices can be used with or 
without compression stockings, depending on patient 
preference. Leg swelling and associated symptoms 
(eg, heaviness, tightness) are more likely to respond 
to compression stockings or intermittent compres-
sion devices than are other symptoms. 

only wearing stockings if there is persistent leg swell-
ing, have not been adequately evaluated. 

 Recommendation 

  4.1. In patients with acute symptomatic DVT 
of the leg, we suggest the use of compression 
stockings  (Grade 2B) .  

  Remarks : Compression stockings should be worn 
for 2 years, and we suggest beyond that if patients 
have developed PTS and fi nd the stockings helpful. 
Patients who place a low value on preventing PTS or 
a high value on avoiding the inconvenience and dis-
comfort of stockings are likely to decline stockings. 

 4.2 Physical Treatment of PTS 

 Treatment of PTS with compression stockings 
has only been evaluated in two small trials  233,  238   
( Table 25 ,  Tables S35 and S37) (all patients received 
rutosides in one study  238  ). These studies did not fi nd 
compression stockings to be of benefi t. However, the 

Table 24—[Section 4.1] Summary of Findings: Elastic Compression Stockings vs No Elastic Compression Stockings 
to Prevent PTS of the Lega,b,451

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With No Elastic 
Compression Stockings

Risk Difference With Elastic 
Compression Stockings (95% CI)

PTS 421 (2 studies), 2 y Moderatec due to risk 
of bias

RR 0.46 
(0.34-0.63)d

479 per 1,000e,f 259 fewer per 1,000 
(from 177 fewer to 316 fewer)g

Recurrent 
VTE

374 (2 studies), 5 y Moderateh,i due to 
imprecision

RR 1.01 
(0.61-1.67)d

210 per 1,000j 2 more per 1,000 
(from 82 fewer to 141 more)

QOL not 
reported

… … k …

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1, 3 and 10 legends for expansion of abbreviations.
aPrandoni et al202 excluded patients with recurrent ipsilateral DVT, preexisting leg ulcers, or signs of chronic venous insuffi ciency, bilateral 
thrombosis, a short life expectancy or a contraindication for use of stockings (eg, advanced-stage peripheral arterial insuffi ciency). Brandjes et al201 
excluded patients with short life expectancy, paralysis of the leg, bilateral thrombosis, leg ulcers, or extensive varicosis.
bBrandjes201 used graded elastic compression stockings (40 mm Hg of pressure at the ankle, 36 mm Hg at the lower calf, and 21 mm Hg at the upper 
calf); stockings were applied 2 to 3 wk after the fi rst episode of proximal DVT. Prandoni et al202 used fl at-knitted stockings (30 to 40 mm Hg of 
pressure at the ankle); stockings were started at hospital discharge, an average of 1 wk after admission. In both studies, stockings were used for 2 y.
cPatients were not blinded to the treatment assignment, and outcomes were partly based on subjective report of symptoms.
dThe effect estimate shown here results from a meta-analysis (Mantel-Haenszel fi xed-effects model) of the two relevant trials. A fi xed-effects model 
was chosen because of the small number of studies available.
eThis estimate is based on the fi ndings of the VETO study.70 This probably underestimates PTS baseline risk given that overall, 52% of patients 
reported the current use of compression stockings during study follow-up.
fIn Prandoni et al,202 most events occurred during the fi rst 6 mo. The cumulative incidence of the PTS in the control group was 40% after 6 mo, 47% 
after 1 y, and 49% after 2 y.
gSevere PTS: assuming the same RR of 0.46 and a baseline risk of 8.1% over 2 y, the absolute reduction is 44 fewer severe PTS per 1,000 (from 
30 fewer to 53 fewer) over 2 y.
hWe did not rate down the quality of evidence for recurrent VTE for the lack of blinding because this a more objective outcome than PTS.
iCI includes both negligible effect and appreciable benefi t or appreciable harm.
jThis estimate is the mean of two estimates derived from two studies: 12.4% probable/defi nite VTE (Heit et al165) and 29.1% confi rmed VTE 
(Prandoni et al208).
kThis is an important outcome that should be considered in future studies.
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sion. Furthermore, rutosides may be associated with 
important side effects. 

 Recommendation 

  4.3. In patients with PTS of the leg, we suggest 
that venoactive medications (eg, rutosides, defi -
brotide, and hidrosmin) not be used  (Grade 2C) .  

  Remarks:  Patients who value the possibility of response 
over the risk of side effects may choose to undertake 
a therapeutic trial 

 5.0 Initial Treatment of Acute PE 

 As we noted in Methods (section 1.1), recommenda-
tions for management of patients with PE, particu-
larly those addressing anticoagulant therapy and IVC 
fi lter insertion, are based on studies that enrolled 
patients with only DVT , patients with both DVT and 
PE, and patients with only symptoms of PE. The 
following sections emphasize studies that enrolled 
only patients with symptoms of PE (who could also 
have symptoms of DVT), emphasize differences in 

 Recommendations 

  4.2.1. In patients with PTS of the leg, we sug-
gest a trial of compression stockings  (Grade 2C) .  

  4.2.2. In patients with severe PTS of the leg 
that is not adequately relieved by compres-
sion stockings, we suggest a trial of an inter-
mittent compression device  (Grade 2B) .  

 4.3 Pharmacologic Treatment of PTS 

 Hydroxyrutosides, a class of fl avonoid drug pro-
duced from plant glycosides, may reduce capillary 
permeability, reduce infl ammation, improve lym-
phatic function, and promote ulcer healing in patients 
with chronic venous insuffi ciency.  6,241,242   Two studies 
compared treatment of PTS (without ulceration) with 
rutosides vs control  238,243   (all patients wore compres-
sion stockings in one study  238  ), and one study com-
pared rutosides with hidrosmina  244  (Table S37). The 
two controlled studies suggest that rutosides do not 
reduce most symptoms of PTS, although they may 
reduce ankle swelling ( Table 27 ).  This evidence is 
of low quality because of inconsistency and impreci-

Table 25—[Section 4.2.1] Summary of Findings: Compression Stockings vs No Compression Stockings for Patients 
With PTSa-c,233,238

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With No 
Compression Stockings

Risk Difference With 
Compression Stockings 

(95% CI)

Symptomatic relief 
treatment successg

115 (2 studies), 
12 to 26 mo

Lowd-f due to risk of bias 
and imprecision

RR 0.96 
(0.70-1.31)

579 per 1,000 23 fewer per 1,000 (from 174 
fewer to 179 more)

QOL not reported … Not estimable
Recurrent VTE not 

reported
… Not estimable

Ulcerationh not 
reported

… Not estimableh

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. CLOTS1  5  Clots in Legs or Stocking After Stroke. See Table 1 and 3 legends for expansion of other abbreviations.
aGinsberg et al233 included patients with PTS 1 y after chronic, typical proximal DVT. Frulla et al238 included patients with clinical symptoms and 
signs suggestive of PTS.
bGinsberg et al233: Graduated compression stockings (30-40 mm Hg, calf or thigh length, depending on symptoms). Patients were encouraged to 
wear stockings as much as possible during waking hours. Frulla et al238: below-knee graded elastic compression stockings (ECS) (30-40 mm Hg at 
the ankle). Patients in both study arms received hydroxyethylrutosides (HR) (we considered the ECS  1  HR vs HR comparison).
cGinsberg et al233: placebo stockings (calf or thigh length, depending on symptoms).
dGinsberg et al233: Adequacy of sequence generation and allocation concealment were unclear; patients and outcome assessors were adequately 
blinded; unclear whether analysis followed the intention-to-treat principle; unclear whether follow-up was complete. Frulla et al238: outcome 
assessors were blinded; follow-up was complete; intention-to-treat principle was adhered to, but sequence generation and allocation concealment 
were unclear, and patients were not blinded.
eVery small number of patients
fPublication bias was not detected but not ruled out given that we identifi ed only one small study partially supported by industry (provision of 
graduated compression stockings).
gGinsberg et al233 reported treatment failure (defi ned a priori based on any of fi ve clinical criteria, including symptoms and ulcer development). 
Treatment success refers to the absence of treatment failure. Frulla et al238 used the Villalta scale.
hIndirect evidence from the CLOTS1 trial suggests that compression stockings is associated with an RR of 4 for skin complications.
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the management of patients who present with PE 
compared with DVT, and make recommendations 
for the management of patients with PE. We do not 
repeat evidence that was presented in the corre-
sponding section that addresses treatment of DVT; 
instead, the reader is directed to those sections of the 
article and to the related tables. We do not comment 
in the text on the quality of the evidence that under-
lies treatment recommendations for PE unless the 
quality of this evidence differs from that for patients 
who present with DVT. 

 5.1 Initial Anticoagulation for Acute PE 

 See section 2.1,  Table 3 , and Table S1. 

 Recommendation 

  5.1. In patients with acute PE, we recommend 
initial treatment with parenteral anticoagula-
tion (LMWH, fondaparinux, IV UFH, or SC 
UFH) over no such initial treatment  (Grade 1B) .  

 5.2 Whether to Treat With Parenteral 
Anticoagulation While Awaiting the 
Results of Diagnostic Work-up for PE 

 See section 2.2. For the purpose of implement-
ing this recommendation, validated prediction rules 
help with estimation of clinical probability of having 
PE.  55,56   

Table 26—[Section 4.2.2] Summary of Findings: Intermittent Compression Device vs No Intermittent Compression 
Device for Patients With Severe PTSa-c,233,240

Outcomes

No. of 
Participants 
(Studies), 
Follow-up

Quality of 
the Evidence 

(GRADE)

Relative 
Effect (95% 

CI)

Anticipated Absolute Effects

Risk With No 
Intermittent 

Compression Device

Risk Difference With 
Intermittent Compression 

Device (95% CI)

Symptomatic relief: symptom 
score includes scoring of pain, 
swelling, and limitation of 
activity on a scale of 10-70

82 (2 studiesd), 
8 wk

Moderatee-i due 
to imprecision

The mean symptomatic 
relief in the control 
groups was 0

The mean symptomatic relief in 
the intervention groups was 
0.41 SDs higher (0.02 lower 
to 0.85 higher)

QOL: VEINES-QOL scale of 
0-100.

0 (1 studyd,j), 
8 wk

Moderateg-i,k,l due 
to imprecision

The mean QOL in the 
control groups was 
50.2

The mean QOL in the 
intervention groups was 2.3 
higher (1.04 lower to 5.64 
higher)

Recurrent VTEm not reported … Not estimablem

Ulcerationn not reported … Not estimablen

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. VEINES  5  Venous Insuffi ciency Epidemiological and Economic Study. See Table 1, 3, and 25 legends for expansion 
of other abbreviations.
aPatients with previous DVT with symptoms of severe PTS.
bIntervention group: Ginsberg et al239: Extremity pump used bid for 20 min each session; 50 mm Hg (therapeutic pressure) for 1 mo. O’Donnell et al240: 
Venowave lower-limb venous return assist device to wear for most of the day for 8 wk.
cControl group: Ginsberg et al239: Extremity pump used bid for 20 min each session; 15 mm Hg (placebo pressure) for 1 mo. O’Donnell et al240: 
Venowave lower-limb venous return assist device with no connection between motor and planar sheet for 8 wk.
dCrossover RCTs.
eIn both studies, sequence generation was adequate; patients were blinded, analysis adhered to intention-to-treat principle, and there were no 
missing outcome data. In Ginsberg et al239 (but not O’Donnell et al240), outcome assessors were not blinded, and it was not clear whether allocation 
was concealed.
fI2  5  0%.
gSome concerns with indirectness, given relatively short follow-up (8 wk).
hVery small number of patients. CI includes both values suggesting no effect and values suggesting a benefi cial effect.
iPublication bias not detected but not ruled out given that we identifi ed only two small studies, with one (Ginsberg et al239) partially supported by 
industry (provision of devices).
jO’Donnell et al et al.240

kSequence generation was adequate; patients were blinded, analysis adhered to intention-to-treat principle, and there were no missing outcome 
data. However, outcome assessors were not blinded, and it was not clear whether allocation was concealed.
lPublication bias was not detected but not ruled out given that we identifi ed only a small study.
mO’Donnell et al240 indicated no cases of recurrent VTE by the end of this study but judged the follow-up period to be short.
nO’Donnell et al240 indicated that one patient in the control group developed a venous ulceration. Three other participants developed nonserious 
skin-related side effects. Indirect evidence from the CLOTS1 suggests that compression stockings are associated with an RR of 4 for skin 
complications. Common side effects attributed to Venowave were heat sensation, skin irritation, and increased sweating.

 © 2012 American College of Chest Physicians
 at Washington University on March 5, 2012chestjournal.chestpubs.orgDownloaded from 

http://www.chestpubs.org
http://chestjournal.chestpubs.org/


e464S Antithrombotic Therapy for VTE

 Recommendations 

  5.2.1. In patients with a high clinical suspicion 
of acute PE, we suggest treatment with paren-
teral anticoagulants compared with no treat-
ment while awaiting the results of diagnostic 
tests  (Grade 2C) .  

  5.2.2. In patients with an intermediate clinical 
suspicion of acute PE, we suggest treatment 
with parenteral anticoagulants compared with 
no treatment if the results of diagnostic tests 
are expected to be delayed for more than 4 h  
(Grade 2C) .  

  5.2.3. In patients with a low clinical suspicion of 
acute PE, we suggest not treating with parenteral 
anticoagulants while awaiting the results of 
diagnostic tests provided that test results are 
expected within 24 h  (Grade 2C) .  

 5.3 Timing of Initiation of VKA and Associated 
Duration of Parenteral Anticoagulant Therapy 

 See section 2.4,  Table 4 , and Table S2. 

 Recommendation 

  5.3. In patients with acute PE, we recommend 
early initiation of VKA (eg, same day as paren-
teral therapy is started) over delayed initiation, 
and continuation of parenteral anticoagulation 
for a minimum of 5 days and until the INR is 2.0 
or above for at least 24 h  (Grade 1B) .  

 5.4 Choice of Initial Parenteral Anticoagulant 
Regimen in Patients With PE 

 See section 2.5. 

 LMWH Compared With IV UFH for the Initial 
Treatment of PE:   See section 2.5 and  Table 6 . Con-
sistent with fi ndings in patients with DVT, LMWH 
has been found to be as effective and safe as IV UFH 
in studies that included both patients with PE 
and DVT or only in patients with PE ( Table 6 ). 
A meta-analysis of 12 studies  85,146,245-254   that included 
a total of 1,951 patients with either submassive symp-
tomatic PE or asymptomatic PE in conjunction 
with symptomatic DVT failed to demonstrate or 

Table 27—[Section 4.3] Summary of Findings: Venoactive Medication vs No Venoactive Medication for Patients With 
PTSa,b,202,238

Outcomes

No. of 
Participants 
(Studies), 
Follow-up

Quality of 
the Evidence 

(GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With No 
Venoactive 
Medication

Risk Difference 
With Venoactive 

Medication (95% CI)

Symptomatic relief: PTS score 
(Villalta scale) , 5 or decreased by 30% 
at 12 mo compared with baseline in 
Frulla et al238; improved tiredness of 
the leg at 8 wk in de Jongste et al243,c

163 (2 studies) Lowd-g due to 
inconsistency, 
imprecision

RR 1.14 (0.85-1.52) 476 per 1,000 67 more per 1,000 
(from 71 fewer to 
247 more)

QOL not reported … Not estimable
Recurrent VTE not reported … Not estimable
Ulceration not reported … Not estimable
Side effects 203 (2 studies) Moderated,f-h due 

to imprecision
RR 2.04 (0.76-5.51) 61 per 1,000 63 more per 1,000 

(from 15 fewer to 
275 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1 and 3 legends for expansion of abbreviations.
aPatients with PTS and history of DVT in PTS leg.
bIncluded studies that assessed rutosides.
cInvestigators assessed other symptoms (pain, heaviness, swelling feeling, restless legs, and cramps) but did not report a composite score. The symptom 
we chose to report showed the most benefi t; the effect estimates for the other symptoms ranged from 0.8 to 1.4, and none were statistically signifi cant.
dIn both studies, sequence generation and allocation concealment were unclear. Both studies blinded outcome assessors and had complete follow-
up. Although de Jongste et al243 blinded patients, the authors did not adhere to the intention-to-treat principle and did not use a validated scale to 
measure symptomatic relief. Although Frulla et al238 adhered to the intention-to-treat principle, the author did not blind patients.
eI2  5  77%.
fSmall number of patients. CI included both values suggesting harms and values suggesting benefi ts.
gPublication bias was not detected but not ruled out given that we identifi ed only two small studies, and it unclear whether they were funded by 
industry.
hI2  5  7%.

 © 2012 American College of Chest Physicians
 at Washington University on March 5, 2012chestjournal.chestpubs.orgDownloaded from 

http://chestjournal.chestpubs.org/


www.chestpubs.org CHEST / 141 / 2 / FEBRUARY, 2012 SUPPLEMENT  e465S

exclude a benefi cial or detrimental effect of LMWH 
on recurrent VTE (OR, 0.63; 95% CI, 0.33-1.18), 
major bleeding (OR, 0.67; 95% CI, 0.36-1.27), and 
all-cause mortality (OR, 1.20; 95% CI, 0.59-2.45).  255   

 SC UFH Compared With SC LMWH for the Ini-
tial Treatment of PE:   See section 2.5,  Table 5 , and 
Tables S3 through S5. 

 Fondaparinux Compared With IV UFH for the Ini-
tial Treatment of PE:   The Matisse-PE trial compared 
fondaparinux with IV UFH for acute treatment of 
PE  79   ( Table 28 ,  Table S38). This study suggested that 
fondaparinux is associated with a similar frequency of 
mortality, recurrent VTE, and major bleeding as 
LMWH. The quality of this evidence is moderate 
because of imprecision. In making recommendations, 
we also considered evidence that fondaparinux is equiv-
alent to LMWH for the treatment of DVT (see sec-
tion 2.5,  Table 7 , and Table S38) and that fondaparinux 
shares the advantages that LMWH has over IV UFH. 

 Fondaparinux Compared With LMWH for the Ini-
tial Treatment of PE:   In the absence of direct evi-
dence in patients with PE, indirect evidence in 
patients with acute DVT (see section 2.5,  Table 7 , 
and Table S7) suggests that fondaparinux is equiva-
lent to LMWH. 

 Fondaparinux Compared With SC UFH for the 
Initial Treatment of PE:   There is no direct evidence 

for this comparison. In making recommendations, we 
considered that fondaparinux and LMWH are equiv-
alent and that fondaparinux shares the advantages 
that LMWH has over IV UFH. We did not take into 
account the lower purchase cost of SC UFH com-
pared with fondaparinux. 

 Once- vs Twice-Daily Administration of LMWH 
for Initial Treatment of PE:   See section 2.5,  Table 8 , 
and Table S8. Patients who presented with PE were 
included in only one of the fi ve studies with an 
unconfounded comparison of once- and twice-daily 
LMWH  85   and in one additional large study that com-
pared once-daily LMWH therapy with IV UFH in 
patients who presented with PE.  252   

 Recommendations 

  5.4.1. In patients with acute PE, we suggest 
LMWH or fondaparinux over IV UFH  (Grade 2C 
for LMWH; Grade 2B for fondaparinux) , and over 
SC UFH  (Grade 2B for LMWH; Grade 2C for 
fondaparinux) .  

  Remarks:  Local considerations such as cost, avail-
ability, and familiarity of use dictate the choice 
between fondaparinux and LMWH. LMWH and 
fondaparinux are retained in patients with renal 
impairment, whereas this is not a concern with UFH. 
In patients with PE where there is concern about 
the adequacy of SC absorption or in patients in whom 

Table 28—[Section 5.4] Summary of Findings: Fondaparinux vs IV UFH for Initial Anticoagulation of Acute PEa-c,79

Outcomes
No. of Participants 

(Studies), Follow-up

Quality of the 
Evidence 
(GRADE)

Relative Effect 
(95% CI)

Anticipated Absolute Effects

Risk With UFH
Risk Difference With 

Fondaparinux (95% CI)

Mortality 2,213 (1 study), 3 mo Moderated,e due 
to imprecision

RR 1.20 (0.82-1.74) 43 per 1,000 9 more per 1,000 (from 8 fewer 
to 32 more)

Recurrent VTE 2,213 (1 study), 3 mo Moderated,e due 
to imprecision

RR 0.75 (0.51-1.12) 50 per 1,000f 13 fewer per 1,000 (from 25 fewer 
to 6 more)

Major bleeding 2,213 (1 study), 3 mo Moderated,e due 
to imprecision

RR 0.85 (0.49-1.49) 23 per 1,000g 4 fewer per 1,000 (from 12 fewer 
to 11 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1 and 3 legends for expansion of abbreviations.
aAll patients had acute, symptomatic, hemodynamically stable PE.
bFondaparinux (5.0, 7.5, or 10.0 mg in patients weighing , 50, 50 to 100, or . 100 kg, respectively) SC once daily given for at least 5 days and until 
the use of VKAs resulted in an INR . 2.0.
cUFH continuous IV infusion (ratio of the activated partial thromboplastin time to a control value of 1.5-2.5) given for at least 5 days and until the 
use of VKAs resulted in an INR . 2.0.
dAllocation was concealed. Patients, providers, and data collectors were not blinded. Outcome adjudicators were blinded; 0.6% of randomized 
patients were lost to follow-up. Not stopped early for benefi t.
eCI includes values suggesting no effect and values suggesting either benefi t or harm; relatively low number of events.
fSixteen fatal VTE in fondaparinux group and 15 fatal VTE in UFH group.
gFourteen patients in the fondaparinux group and 12 patients in the LMWH group had a major bleeding event during the initial period (6-7 d). Of 
these, one in the fondaparinux group and one in the UFH group were fatal.
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thrombolytic therapy is being considered or planned, 
initial treatment with IV UFH is preferred to use of 
SC therapies. 

  5.4.2. In patients with acute PE treated with 
LMWH, we suggest once- over twice-daily admin-
istration  (Grade 2C) .  

  Remarks:  This recommendation only applies when the 
approved once-daily regimen uses the same daily dose 
as the twice-daily regimen (ie, the once-daily injec-
tion contains double the dose of each twice-daily 
injection). It also places value on avoiding an extra 
injection per day. 

 5.5 Early vs Standard Discharge of Patients 
With Acute PE 

 Consistent with our discussion of outpatient treat-
ment of acute DVT (section 2.7), LMWH has made 
it feasible to treat acute PE at home either without 
admission to the hospital (ie, discharge from the 
emergency department) or with admission and early 
discharge. However, because acute PE is associated 
with much higher short-term mortality than acute 
DVT, the safety of treating PE at home is uncertain. 
Consequently, PE is treated at home much less often 
than DVT, and the proportion of outpatients with PE 
that clinical centers treat at home varies from almost 
none to about 50%. 

 Two studies randomized patients with acute PE 
and a low risk of complications to receive LMWH 
either (1) in the hospital for only 3 days vs entirely in 
the hospital  256   or (2) entirely out of the hospital (dis-
charged within 24 h) vs at least partly in hospital  257   
( Table 29 ,   Table S39). This evidence suggests that 
treating appropriately selected patients with acute 
PE at home does not increase recurrent VTE, 
bleeding, or mortality. 

 There are a number of prediction rules for identi-
fying patients with acute PE who have a low risk of 
serious complications and may be suitable for treat-
ment at home.  258-263   Of these, the PE Severity Index 
(PESI) is best validated  261,262,264-266   and was used to 
select patients for home treatment in the larger of the 
previously noted clinical trials ( Table 29 , Table S39). 
Patients with acute PE who meet the following 
criteria appear to be suitable for treatment out of 
the hospital: (1) Clinically stable with good car-
diopulmonary reserve (eg, PESI score of  ,  85  257   or 
simplifi ed PESI score of 0,  262   including none of 
hypoxia, systolic BP  ,  100, recent bleeding, severe 
chest pain, platelet count  ,  70,000/mm 3 , PE while 
on anticoagulant therapy, and severe liver or renal 
disease)  257  , (2) good social support with ready access 
to medical care, and (3) expected to be compliant 
with follow-up. Patients also need to feel well enough 

to be treated at home (eg, absence of severe symp-
toms or comorbidity). 

 Consistent with the fi ndings of these two trials, a 
systematic review of 11 observational studies (seven 
prospective, four retrospective; 928 patients)  267   and 
four more recent observational studies (two retro-
spective with 584 patients  268,269  ; two prospective with 
449 patients  270,271  ) reported a very low frequency of 
complications in low-risk patients with acute PE who 
were initially treated partially or entirely at home. 
About one-third to one-half of outpatients with acute 
PE appear to be in this low-risk group.  272   The evidence 
from the randomized trials is of moderate quality 
(rated down for serious imprecision), with additional 
supportive fi ndings from the observational studies. 

 Recommendation 

  5.5. In patients with low-risk PE and whose 
home circumstances are adequate, we suggest 
early discharge over standard discharge (eg, 
after the fi rst 5 days of treatment)  (Grade 2 B) .  

  Remarks:  Patients who prefer the security of the hos-
pital to the convenience and comfort of home are 
likely to choose hospitalization over home treatment. 

 5.6 Systemic Thrombolytic Therapy for PE 

 5.6.1 Systemic Thrombolytic Therapy vs Anticoag-
ulation Alone for PE:   Randomized trials have estab-
lished that, at 24 h, thrombolytic therapy improves 
(1) pulmonary artery hemodynamic measurements 
(eg, mean pulmonary artery pressure improvement, 
4.4 mm Hg; 95% CI,  2 4.6-4.2 mm Hg), (2) arterio-
venous oxygen (difference of  2 0.3 [ 2 0.4 to  2 0.2]  ), 
(3) pulmonary perfusion (50% early improvement in 
perfusion scan, OR, 3.8; 95% CI, 0.9-15.7), and (4) echo-
cardiographic assessment (OR for improved right 
ventricular wall movement, 3.1; 95% CI, 1.5-6.3).  273   
Thrombolytic therapy, however, does not appear to 
reduce the extent of residual thrombosis. It is uncer-
tain whether the benefi ts of more-rapid resolution of 
PE outweigh the risk of increased bleeding associ-
ated with thrombolytic therapy. In patients with PE, 
severity of presentation is expected to depend on the 
extent of embolism (ie, degree of pulmonary artery 
obstruction) and the presence and severity of chronic 
cardiopulmonary impairment.  104,274,275   Patients with 
the most severe presentations who have the highest 
risk of dying from an acute PE have the most to gain 
from thrombolysis. 

 Prognosis in Patients With Acute PE—  Of patients 
who are diagnosed with PE and start treatment,  � 5% 
die of the initial PE or another PE within the next 
7 days.  9,104,276-279   However, although the risk of dying 
of PE differs markedly among patients, no validated 
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risk prediction tool is available. Risk of dying of PE 
is estimated to be  � 70% if cardiopulmonary arrest 
occurs ( � 1% of patients at presentation), 30% if 
there is shock requiring inotropic support ( � 5% 
of patients), and  � 2% in patients who are not 
hypotensive.  104,276-278,280,281   In the presence of normal 
systemic arterial pressure, prognosis can also differ, 
depending on (1) clinical evaluation,  276   (2) cardiac 
biomarkers such as troponin or brain natriuretic 
peptide,  279,282-291   and (3) assessment of right ventric-
ular size and function.  279,280,283,285,290-295   

 Clinical evaluation involves assessment of general 
appearance, BP, heart rate, respiratory rate, temper-
ature, pulse oximetry, and signs of right ventricular 
dysfunction (eg, distended jugular veins, tricuspid 
regurgitation, accentuated P 2 ).  104   Clues on the ECG 
include right bundle branch block, S 1 Q 3 T 3 , and 
T-wave inversion in leads V 1  through V 4 .  296   Elevation 
of cardiac troponins indicates right ventricular micro-
infarction, and echocardiography may show right ven-
tricular hypokinesis; both are risk factors for early 
mortality and are associated with a worse outcome 
when they occur together.  238,241-245,250   Right ventricular 
enlargement on the CT pulmonary angiogram, defi ned 
as a right ventricular diameter  �  90% than the left 
ventricular diameter may also be an independent risk 
factor for death and nonfatal complications.  279,291,293,295,297   

 Risk of Bleeding With Thrombolytic Therapy—  
 We have not identifi ed any validated risk predic-

tion tool for bleeding with thrombolytic therapy 
in patients with PE. However, we assume that the 
assessment of bleeding risk with thrombolytic ther-
apy is similar in patients with PE and with acute 
ST-segment elevation myocardial infarction.  104,110-113,298,299   
 Table 11  lists risk factors for bleeding with thrombolytic 
therapy, categorized as major and relative contra-
indications. 

 Trials Evaluating Thrombolytic Therapy in Patients 
With Acute PE—  The fi ndings of 13 randomized 
trials that compared thrombolytic therapy to antico-
agulant therapy alone in patients with acute PE are 
summarized in  Table 30   and Tables S40 through 
S42.  300-313   A number of meta-analyses of these studies 
have been performed.  104,273,315,315   This evidence sug-
gests that thrombolysis may be associated with a reduc-
tion in mortality and recurrent PE and is associated 
with an increase in major bleeding, as has been estab-
lished in patients with myocardial infarction.  112   The 
quality of evidence regarding mortality and recurrent 
PE is low because of risk of bias, serious imprecision, 
and suspected publication bias. A previous meta-
analysis that categorized studies as either including, 
or not including, patients with cardiopulmonary com-
promise, suggested that thrombolytic therapy reduced 
the composite outcome of death and recurrent PE in 
studies that included the sickest patients.  315   However, 
we found that the data available from these studies 
are not suffi ciently detailed to enable a subgroup 

Table 29—[Section 5.5] Summary of Findings: Early Discharge vs Standard Discharge in the Treatment of 
Acute PEa,b,256,257

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With Standard 
Discharge

Risk Difference With Early 
Discharge (95% CI)

Mortality 471 (2 studies), 3 mo Moderatec,d due to 
imprecision

RR 0.58 (0.17-1.97) 26 per 1,000 11 fewer per 1,000 (from 22 
fewer to 26 more)

Nonfatal recurrent PE 471 (2 studies), 3 mo Moderatec,d due to 
imprecision

RR 1.23 (0.25-6.03) 9 per 1,000 2 more per 1,000 (from 7 
fewer to 44 more)

Major bleeding 471 (2 studies), 3 mo Moderatec,d due to 
imprecision

RR 2.74 (0.45-16.71) 4 per 1,000 8 more per 1,000 (from 2 
fewer to 69 more)

QOL not reported … … … … …
PTS not reported … … … … …

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1 and 3 legends for expansion of abbreviations.
aThe two RCTs included only patients with low risk: risk classes I or II on the Pulmonary Embolism Severity Index in Aujesky et al216; low risk on 
clinical prediction rule by Uresandi et al.258

bMean length of hospital stay: 3.4 (SD 1.1) vs 9.3 (SD 5.7) d in Otero et al256 and 0.5 (SD 1.0) vs 3.9 (SD 3.1) d in Aujesky et al257; low risk on clinical 
prediction rule by Uresandi et al258 in Otero et al.
cOtero et al256: allocation concealed; no patients lost to follow-up; intention-to-treat analysis; no blinding of outcome assessors reported; study 
stopped early because the rate of short-term mortality was unexpectedly high in the early discharge group (2 [2.8%] vs 0 [0%]). Aujesky et al257: 
unclear whether allocation was concealed; three (1%) patients had missing outcome data; intention-to-treat analysis; blinding of outcome 
adjudicators; no early stoppage.
dCI includes both values suggesting no effect and values suggesting appreciable harm or appreciable benefi t.
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analysis evaluating outcomes in patients with hemo-
dynamic compromise or other markers of heightened 
risk of death (eg, right ventricular dysfunction). 

 Balancing Benefi ts and Harms of Thrombolytic 
Therapy—  In patients who present with PE and 
hypotension (eg, systolic pressure BP  ,  90 mm Hg or 
a documented drop in systolic BP  .  40 mm Hg with 
evidence of poor perfusion), especially if they have a 
low risk of bleeding, even modest effi cacy of throm-
bolytic therapy is likely to reduce deaths from PE 
more than it would increase fatal bleeds and nonfatal 
intracranial bleeds ( Table 30 , Tables S40-S42). The 
ultimate judgment of the entire AT9 panel was to 
issue a weak recommendation for patients with PE 
and hypotension given the uncertainty of the benefi t. 
In most patients with PE, given the certain risks of 
bleeding and less-certain benefi ts, thrombolysis is 
likely to be harmful. Selected patients without hypo-
tension may benefi t from thrombolysis because their 
initial clinical presentation or clinical course after 
starting anticoagulant therapy suggest that they are at 
high risk of dying. 

 There is no explicit clinical prediction rule that 
identifi es this subgroup of patients. We suggest that 
such patients are identifi ed predominantly by clinical 
evidence of instability (eg, a decrease in systolic BP 
that still remains  .  90 mm Hg, tachycardia, elevated 
jugular venous pressure, clinical evidence of poor 
tissue perfusion, hypoxemia) and failure to improve 
on anticoagulant therapy. As noted previously, labo-
ratory (eg, troponin, brain natriuretic peptide), ECG, 
echocardiography, and CT evidence of right ventric-
ular dysfunction or enlargement, can supplement the 
clinical evaluation of instability; however, they are 
not suffi ciently predictive to serve as indications for 
thrombolytic therapy on their own,  289   and we do not 
recommend that they are routinely measured. 

 Recommendations 

  5.6.1.1. In patients with acute PE associated 
with hypotension (eg, systolic BP  ,  90 mm Hg) 
who do not have a high risk of bleeding, we sug-
gest systemically     administered thrombolytic 
therapy over no such therapy  (Grade 2C) .  

  5.6.1.2. In most patients with acute PE not asso-
ciated with hypotension, we recommend against 
systemically administered thrombolytic therapy  
(Grade 1C) .  

  5.6.1.3. In selected patients with acute PE not 
associated with hypotension and with a low risk 
of bleeding whose initial clinical presentation 
or clinical course after starting anticoagulant 
therapy suggests a high risk of developing hypo-

tension, we suggest administration of thrombo-
lytic therapy  (Grade 2C) .  

 5.6.2 Systemic Thrombolytic Therapy Regimen for 
PE:   Twelve randomized trials (total of 938 patients) 
have compared the rate of thrombus resolution 
achieved with various IV thrombolytic regimens.  316-327   
These regimens included urokinase given over 2 h  319,326   
or 12 h  316,321,326  ; streptokinase given over 2 h, 12 h,  320   
or 24 h  316  ; and recombinant tPA (rt-PA) given over 
15 min  317,322,325   or 2 h,  317-325,327   reteplase in two boluses 
30 min apart,  325   and desmoteplase in three different 
doses as a bolus  323  . 

 An additional study compared IV with pulmonary 
artery catheter administration of rt-PA (50 mg over 
2 h).  328   The results of studies that compared different 
approaches to thrombolysis in patients with PE 
(noted previously) suggest that (1) prolonged infusions 
of thrombolytic agents (eg,  �  12 h) are associated 
with higher rates of bleeding  316,318  ; (2) 2-h infu-
sions achieve more rapid clot lysis than 12- or 24-h 
infusions  318,320,321  ; (3) when a high-concentration 2-h 
infusion of thrombolysis is administered, there is no 
clear difference in the effi cacy or safety of rt-PA 
 vs  streptokinase  327  ; (4) bolus rt-PA regimens (eg,  � 50 mg 
in  �  15 min) appears to be as effective and safe as 
a 2-h infusion of 100 mg of rt-PA  313,317,322,325  ; and (5) 
infusion of rt-PA directly into a pulmonary artery as 
opposed to a peripheral vein does not accelerate 
thrombolysis but does cause more frequent bleeding 
at the catheter insertion site (there was no attempt 
to infuse rt-PA directly into or to mechanically dis-
rupt the thrombus in this study from 1988).  328   When 
a lytic agent is appropriate for PE, current evidence 
supports that thrombolytic therapy should be infused 
into a peripheral vein over  �  2 h. At a dose of 100 mg 
over 2 h, rt-PA is currently the most widely used and 
evaluated regimen. In patients with imminent or 
actual cardiac arrest, bolus infusion of thrombolytic 
therapy is indicated. 

 The quality of evidence for comparisons of systemic 
thrombolytic agents and regimens (eg, different 
doses or durations of infusion) is low based on very 
serious imprecision and risk of bias. In addition, 
there is substantial potential for publication bias. 
Based on this evidence, we provide only weak rec-
ommendations for all comparisons of thrombolytic 
agents and regimens in the short-term treatment 
of PE. 

 Recommendations 

  5.6.2.1. In patients with acute PE, when a throm-
bolytic agent is used, we suggest short infusion 
times (eg, a 2-h infusion) over prolonged infu-
sion times (eg, a 24-h infusion)  (Grade 2C) .  
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  5.6.2.2. In patients with acute PE, when a throm-
bolytic agent is used, we suggest administration 
through a peripheral vein over a pulmonary 
artery catheter  (Grade 2C) .  

 5.6.3 Initial Anticoagulant Therapy in Patients 
Treated With Thrombolytic Therapy:   Trials that 
evaluated thrombolysis for PE used IV UFH in 

conjunction with thrombolytic therapy ( Table 30 , 
Tables S40-S42), and no randomized trials have com-
pared different regimens of IV UFH in this setting. 
IV UFH should be given in full therapeutic doses  1,3   
before thrombolytic therapy is administered, and it 
is acceptable to either continue or suspend the 
UFH infusion during administration of thrombo-
lytic therapy (these two practices have never been 

Table 30—[Section 5.6.1] Summary of Findings: Systemic Thrombolytic Therapy vs Anticoagulation Alone in 
Patients With Acute PEa-d,273,309,310,314,315

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With No 
Systemically Administered 

Thrombolytic Therapy

Risk Difference With 
Systemically Administered 

Thrombolytic Therapy (95% CI)

Mortality 847 (12 studies), 
30 d

Lowe-h due to risk of 
bias and imprecision

RR 0.7 
(0.37-1.31)

Lowi,j

11 per 1,000 3 fewer per 1,000 (from 7 
fewer to 3 more)

Highi,j

89 per 1,000 27 fewer per 1,000 (from 56 
fewer to 28 more)

Recurrent PE 801 (9 studies), 
30 d

Lowe-h due to risk of bias 
and imprecision

RR 0.7 
(0.4-1.21)

57 per 1,000 17 fewer per 1,000 (from 34 
fewer to 12 more)

Major bleeding 847 (12 studies), 
10 d

Moderatee,f,h,k due to 
risk of bias and 
imprecision

RR 1.63 
(1-2.68)l

Lowm

1 per 1,000 1 more per 1000 (from 0 more 
to 2 more)

Highm

62 per 1,000 39 more per 1,000 (from 0 more 
to 104 more)

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) 
is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). Working group grades of evidence 
are as follow: High quality, further research is very unlikely to change our confi dence in the estimate of effect; moderate quality, further research is 
likely to have an important impact on our confi dence in the estimate of effect and may change the estimate; low quality, further research is very 
likely to have an important impact on our confi dence in the estimate of effect and is likely to change the estimate; very-low quality, we are very 
uncertain about the estimate. See Table 1 and 3 legends for expansion of abbreviations.
aOne study included exclusively patients with hemodynamic compromise (shock), six excluded them, whereas the rest either included a 
number of such patients or did not specify related eligibility criteria. Of studies not restricted to patients with hemodynamic compromise 
(n  5  11), only three were clearly restricted to patients with right ventricular dysfunction; the rest either did not specify related eligibility 
criteria or included both patients with and without right ventricular dysfunction. As a result, it was not possible to perform reliable 
categorization of studies to conduct subgroup analyses based on the presence or absence of right ventricular dysfunction or hemodynamic 
compromise.
bStudies included patients at low risk for bleeding.
cIncluded studies that used different thrombolytic agents with varying doses and durations of administration; no statistical heterogeneity was 
noted.
dThrombolysis was in addition to anticoagulation (most of the studies used heparin followed by warfarin; three studies used warfarin only).
eReport of methodologic quality was poor in most studies. Of the 12 eligible studies, allocation was concealed in fi ve, three were single blind 
(outcome assessor), six were double blind, and three were not blinded. Most studies did not report on missing outcome data. None of the studies 
were stopped early for benefi t. For the increase in bleeding with thrombolytic therapy, quality of evidence is increased from low to moderate 
because there is high quality evidence of this association in patients with myocardial infarction and the indirectness of this evidence to patients with 
PE is minor.
fI2  5  0%.
gCI includes values suggesting both benefi t and no effect or harm; small number of events.
hInverted funnel plots suggestive of possible publication bias in favor of thrombolytics.
iRecurrent PE stratifi cation based on the simplifi ed Pulmonary Embolism Severity Index validated in the RIETE (Registro
Informatizado de la Enfermedad Tromboembólica) cohort.262

jSome studies suggested that the baseline risk of mortality in patients with hemodynamic instability is as high as 30%.274 In that case, the absolute 
number of deaths associated with thrombolytics would be 90 fewer per 1,000 (from 189 fewer to 93 more).
kCI includes values suggesting both harm and no effect; small number of events.
lMajor bleeding risk stratifi cation derived from the RIETE cohort.30 The median risk of bleeding over the fi rst 10 d reported in the eligible trials 
was 3.1%. In that case, the absolute number of major bleeding events with thrombolysis would be 20 more per 1,000 (from 0 more to 52 more).
mIndirect evidence from studies of thrombolysis for myocardial infarction and acute stroke provide more precise estimates of increase major 
bleeding with thrombolytics use.
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compared). During a 2-h infusion of 100 mg of tPA, 
US regulatory bodies recommend suspension of IV 
UFH, whereas IV UFH is continued during the tPA 
infusion in many other countries. US authorities rec-
ommend checking the activated partial thrombo-
plastin time immediately after completion of the tPA 
infusion and, provided that the activated antithrombin 
time is not  .  80 s, restarting IV UFH without a bolus 
at the same infusion rate as before tPA was started. 

 5.7 Catheter-Based Thrombus Removal 
for the Initial Treatment of PE 

 Interventional catheterization techniques for mas-
sive PE include mechanical fragmentation of throm-
bus with a standard pulmonary artery catheter, clot 
pulverization with a rotating basket catheter, percu-
taneous rheolytic thrombectomy, or pigtail rotational 
catheter embolectomy.  329-336   Pharmacologic throm-
bolysis and mechanical interventions are usually 
combined unless bleeding risk is high. Catheter 
embolectomy does not result in extraction of intact 
pulmonary arterial thrombus; instead, clot fragments 
are suctioned through the catheter or displaced dis-
tally with modest angiographic improvement. 

 No randomized trials have evaluated interventional 
catheterization techniques for PE. Most observation 
studies are retrospective series of  ,  30 patients.  334   
Consequently, evidence for the use of interventional 
catheter techniques in patients with acute PE is of 
low quality, and our recommendations are weak. 
Catheter selection, catheter deployment, and adjunc-
tive thrombolytic regimen should be based on local 
expertise and resources. 

 Recommendation 

  5.7. In patients with acute PE associated with 
hypotension and who have (i) contraindications 
to thrombolysis, (ii) failed thrombolysis, or (iii) 
shock that is likely to cause death before systemic 
thrombolysis can take effect (eg, within hours), 
if appropriate expertise and resources are avail-
able, we suggest catheter-assisted thrombus 
removal over no such intervention  (Grade 2C) .  

 5.8 Surgical Embolectomy for the Initial 
Treatment of PE 

 Emergency surgical embolectomy with cardio-
pulmonary bypass is another management strategy 
for acute PE associated with hypotension.  337-340   
This operation is also suited for patients with acute 
PE who require surgical excision of a right atrial 
thrombus, paradoxical arterial embolism, or clo-
sure of a patent foramen ovale. Surgical embolec-
tomy also can be performed to rescue patients in 

whom thrombolysis has been unsuccessful. The 
procedure is best performed on a warm, beating 
heart, without aortic cross-clamping, cardioplegia, 
or fi brillatory arrest. 

 No randomized trials or prospective observational 
studies have evaluated surgical embolectomy in patients 
with acute PE. Consequently, evidence related to 
surgical embolectomy in patients with acute PE is of 
low quality, and our recommendations are weak. 

 Recommendation 

  5.8. In patients with acute PE associated with 
hypotension, we suggest surgical pulmonary 
embolectomy over no such intervention if 
they have (i) contraindications to thrombolysis, 
(ii) failed thrombolysis or catheter-assisted 
embolectomy, or (iii) shock that is likely to cause 
death before thrombolysis can take effect (eg, 
within hours), provided surgical expertise and 
resources are available  (Grade 2C) .  

 5.9. Vena Caval Filters for the Initial 
Treatment of PE 

 As previously noted in section 2.13, IVC fi lters 
can be used instead of initial anticoagulant therapy 
in patients with acute PE if there is an unacceptable 
risk of bleeding or as an adjunct to anticoagulation. 
As in DVT, no randomized trials or prospective 
cohort studies have evaluated IVC fi lters as sole 
therapy for acute PE (ie, without concurrent antico-
agulation). As described in section 2.13, the PREPIC 
study, which evaluated IVC fi lters as an adjunct to 
anticoagulation in 400 high-risk patients with prox-
imal DVT, showed that fi lters reduced PE, increased 
DVT, and did not change overall frequency of VTE 
(DVT and PE combined) or mortality  146,149   ( Table 14 ; 
Table S19). 

 The PREPIC study included 145 (36%) patients 
with symptomatic PE and 52 (13%) patients with 
asymptomatic PE at enrollment. If a patient has 
an acute PE and a short-term contraindication to 
anticoagulation, provided there is no proximal DVT 
on ultrasound, it is reasonable not to insert an 
IVC fi lter immediately; serial ultrasound examina-
tions can be performed to ensure that the patient 
remains free of proximal DVT while anticoagulation 
is withheld. 

 There is uncertainty about the risk and benefi ts of 
inserting IVC fi lters as an adjunct to anticoagulant 
and thrombolytic therapy in patients with PE and 
hypotension. Among patients with hemodynamic 
compromise in the International Cooperative Pulmo-
nary Embolism Registry, insertion of an IVC fi lter 
was associated with a reduction of early recurrent 
PE and death.  280   Consequently, our recommendation 
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against insertion of an IVC fi lter in patients with acute 
PE who are treated with anticoagulants may not 
apply to this select subgroup of patients. 

 Recommendations 

  5.9.1. In patients with acute PE who are treated 
with anticoagulants, we recommend against the 
use of an IVC fi lter  (Grade 1B) .  

  5.9.2. In patients with acute PE and contraindi-
cation to anticoagulation, we recommend the 
use of an IVC fi lter  (Grade 1B) .  

  5.9.3. In patients with acute PE and an IVC fi l-
ter inserted as an alternative to anticoagulation, 
we suggest a conventional course of anticoagu-
lant therapy if their risk of bleeding resolves  
(Grade 2B) .  

  Remarks:  We do not consider that a permanent 
IVC fi lter of itself is an indication for extended 
anticoagulation. 

 6.0 Long-term Treatment of PE 

 In the following sections, we emphasize studies 
that were performed exclusively in patients with PE 
and patients with PE who were enrolled in other 
studies. For the reasons noted in section 1.1, we make 
the same recommendations for long-term treatment 
of PE as for DVT and rate the quality of the under-
lying evidence as the same (see corresponding sec-
tions for treatment of DVT). 

 VKA for the Long-term Treatment of PE:   There 
has been only one evaluation of duration of VKA 
therapy exclusively in patients with PE. After 
3 months of initial treatment, patients with PE pro-
voked by a temporary risk factor were randomized to 
stop or to receive 3 more months of therapy, and 
those with unprovoked PE were randomized to stop 
or to receive 6 more months of therapy (WODIT PE 
[Warfarin Optimal Duration Italian Trial in patients 
with Pulmonary Embolism]) (Table S24 and S25).  194   
Consistent with studies that included patients who 
presented with DVT, extended VKA therapy was 
effective while treatment was being received. How-
ever, extending the duration of treatment beyond 
3 months did not lower the rates of recurrence that 
were observed when anticoagulants were subsequently 
stopped. 

 LMWH for the Long-term Treatment of PE:   Two 
small studies from the same investigator group have 
compared long-term LMWH (enoxaparin 1 mg/kg 
SC bid for  � 14 days followed by 1.5 mg/kg SC daily) 

with long-term VKA exclusively in patients who pre-
sented with PE.  341,342   The two studies combined found 
a similar frequency of recurrent VTE (enoxaparin, 
4/60; VKA, 1/40) and major bleeding (enoxaparin, 
1/60; VKA, 2/40) with the two treatments.  341   Of the 
12 other studies that compared LMWH with VKA 
therapy for long-term treatment of VTE (see section 
3.3), only two  173,227   included patients with PE. In 
these two studies, all patients had cancer, and 295 
had PE (36% of all enrolled patients; some PE may 
have been asymptomatic in one study  227  ); subgroup 
analyses were not reported for the patients with PE. 

 Dabigatran for the Long-term Treatment of PE:   In 
the one completed study that compared dabigatran 
with VKA therapy after initial parenteral therapy 
( Table 23 , Table S31), 786 (31%) patients had symp-
tomatic PE at enrollment.  343   Subgroup analysis did 
not suggest that patients with symptomatic PE have a 
different response to dabigatran vs VKA therapy in 
terms of either recurrent VTE or bleeding. 

 Rivaroxaban for the Long-term Treatment of PE:  
 In the Einstein Extension study that compared rivar-
oxaban with placebo after an initial period of long-
term anticoagulation ( Table 22 , Table S30), 454 (38%) 
patients had symptomatic PE at enrollment.  88   Sub-
group analysis did not suggest that patients with 
symptomatic PE had a different response to rivaroxa-
ban vs VKA therapy in terms of either recurrent VTE 
or bleeding. 

 Recommendations 

  6.1. In patients with PE provoked by surgery, 
we recommend treatment with anticoagulation 
for 3 months over (i) treatment of a shorter 
period  (Grade 1B) , (ii) treatment of a longer time-
limited period (eg, 6 or 12 months)  (Grade 1B) ,  
 or (iii) extended therapy  (Grade 1B regardless of 
bleeding risk) .  

  6.2. In patients with PE provoked by a nonsur-
gical transient risk factor, we recommend treat-
ment with anticoagulation for 3 months over (i) 
treatment of a shorter period  (Grade 1B) , (ii) 
treatment of a longer time-limited period (eg, 6 
or 12 months)  (Grade 1B) , and (iii) extended 
therapy if there is a high bleeding risk (   Table 2   )  
(Grade 1B) . We suggest treatment with antico-
agulation for 3 months over extended therapy 
if there is a low or moderate bleeding risk 
(   Table 2   )  (Grade 2B) .  

  6.3. In patients with an unprovoked PE, we 
recommend treatment with anticoagulation for 
at least 3 months over treatment of a shorter 
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duration  (Grade 1B) . After 3 months of treat-
ment, patients with unprovoked PE should be 
evaluated for the risk-benefi t ratio of extended 
therapy.  

  6.3.1. In patients with a fi rst VTE that is an 
unprovoked PE and who have a low or moderate 
bleeding risk (   Table 2   ), we suggest extended 
anticoagulant therapy over 3 months of therapy  
(Grade 2B) .  

  6.3.2. In patients with a fi rst VTE that is an 
unprovoked PE and who have a high bleeding 
risk, we recommend 3 months of anticoagulant 
therapy over extended therapy  (Grade 1B) .  

  6.3.3. In patients with a second unprovoked 
VTE, we recommend extended anticoagulant 
therapy over 3 months of therapy in those who 
have a low bleeding risk (   Table 2   )  (Grade 1B) ,  
 and we suggest extended anticoagulant therapy 
in those with a moderate bleeding risk (   Table 2   )  
(Grade 2B) .  

  6.3.4. In patients with a second unprovoked 
VTE who have a high bleeding risk (   Table 2   ), 
we suggest 3 months of therapy over extended 
therapy  (Grade 2B) .  

  6.4. In patients with PE and active cancer, if 
the risk of bleeding is not high (   Table 2   ), we rec-
ommend extended anticoagulant therapy over 
3 months of therapy  (Grade 1B) ,   and if there is a 
high bleeding risk (   Table 2   ), we suggest extended 
anticoagulant therapy  (Grade 2B) .  

  Remarks:  In all patients who receive extended 
anticoagulant therapy, the continuing use of treat-
ment should be reassessed at periodic intervals 
(eg, annually). 

  6.5. In patients with PE who are treated with 
VKA, we recommend a therapeutic INR range 
of 2.0 to 3.0 (target INR of 2.5) over a lower 
(INR  ,  2) or higher (INR 3.0-5.0) range for all 
treatment durations  (Grade 1B) .  

  6.6. In patients with PE and no cancer, we suggest 
VKA therapy over LMWH for long-term therapy  
(Grade 2C) . For patients with PE and no cancer 
who are not treated with VKA therapy, we suggest 
LMWH over dabigatran or rivaroxaban for long-
term therapy  (Grade 2C) .  

  6.7. In patients with PE and cancer, we suggest 
LMWH over VKA therapy  (Grade 2B) . In patients 
with PE and cancer who are not treated with 

LMWH, we suggest VKA over dabigatran or 
rivaroxaban for long-term therapy  (Grade 2C) .  

  Remarks (6.6-6.7):  Choice of treatment in patients 
with and without cancer is sensitive to individual 
patient tolerance for daily injections, need for labora-
tory monitoring, and treatment costs. Treatment of 
VTE with dabigatran or rivaroxaban, in addition to 
being less burdensome to patients, may prove to be 
associated with better clinical outcomes that VKA 
and LMWH therapy. When these guidelines were 
being prepared (October 2011), postmarketing stud-
ies of safety were not available. Given the paucity of 
currently available data and that new data are rapidly 
emerging, we give a weak recommendation in favor 
of VKA and LMWH therapy over dabigatran and 
rivaroxaban, and we have not made any recommen-
dations in favor of one of the new agents over the 
other. 

  6.8. In patients with PE who receive extended 
therapy, we suggest treatment with the same 
anticoagulant chosen for the fi rst 3 months  
(Grade 2C) .  

 6.9 Treatment of Asymptomatic PE 

 Diagnosis of asymptomatic PE occurs in  � 1% of 
outpatients and  � 4% of inpatients who have contrast-
enhanced CT scans, with a majority being in patients 
with known malignancy.  40,344-355   When PE is diagnosed 
unexpectedly in patients with cancer, in retrospect, 
the clinical history may reveal symptoms that were 
aggravated by the PE (eg, an increase in fatigue).  345   
About one-half of such incidental PE involve the 
lobar or more central pulmonary arteries, whereas the 
other one-half are more distal.  40,353   

 When there is evidence of an asymptomatic PE, 
the fi rst priority is to review the CT scans to deter-
mine whether the fi ndings are convincing for acute 
PE. Other recent CT scans may be available for com-
parison, or the current scan may also reveal DVT in 
the central deep veins (eg, subclavian vein, IVC, iliac 
vein). If there is any uncertainty about the pres-
ence of an acute PE, additional diagnostic testing 
is required (eg, ultrasonography of the deep veins, 
dedicated CT pulmonary angiography,  D -dimer). 

 Consistent with recommendations for the treat-
ment of asymptomatic DVT (section 3.5) in patients 
in whom clinicians are convinced that an asymptom-
atic PE has occurred, based on moderate-quality 
evidence, we suggest the same initial and long-term 
anticoagulation as for similar patients with symp-
tomatic PE. The indication for anticoagulation is 
most compelling when the presence of PE is 
unequivocal, PE involves the lobar and more central 
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pulmonary arteries, PE is a new fi nding on CT, 
ultrasound reveals proximal DVT, there are ongoing 
risk factors for VTE such as active cancer, and the 
patient is not at high risk for bleeding ( Table 2 ). 
Many patients have left the hospital by the time an 
incidental PE is reported. If PE is less extensive and 
it would be diffi cult for patients to return the same 
day, it often is reasonable to defer further assessment 
and anticoagulant therapy until the next day. 

 Recommendation 

  6.9. In patients who are incidentally found to 
have asymptomatic PE, we suggest the same ini-
tial and long-term anticoagulation as for similar 
patients with symptomatic PE  (Grade 2B) .  

 7.0 Chronic Thromboembolic 
Pulmonary Hypertension 

 Prospective studies suggest that CTPH occurs 
in  � 3% of patients who are treated for PE.  104,354-358   
About one-third of patients have a history of VTE, 
whereas two-thirds have had single or recurrent epi-
sodes of PE that were not diagnosed and may have 
been asymptomatic.  359   Patients with CTPH are likely 
to have a high risk of recurrent VTE because they 
have had previous VTE and have cardiopulmonary 
impairment. Recurrent VTE may be fatal more often 
in patients with severe cardiopulmonary impairment 
than in those without such impairment  . After PE ini-
tiates CTPH, pulmonary vascular remodeling may 
cause severe pulmonary hypertension out of propor-
tion with pulmonary vascular thrombosis.  104,359,360   

 7.1 Pulmonary Thromboendarterectomy, 
Anticoagulant Therapy, and Vena Caval 
Filter for the Treatment of CTPH 

 Primary therapy for CTPH is pulmonary throm-
boendarterectomy, which, if successful, can reduce or 
cure pulmonary hypertension and associated symp-
toms.  104,359-367   The operation is lengthy and complex, 
requiring a median sternotomy, cardio pulmonary 
bypass, deep hypothermia with periods of circu-
latory arrest, and exploration of both pulmonary 
arteries. At the most experienced centers, mortality 
is  � 5%.  104,360,363,365-367   Management often includes inser-
tion of a permanent IVC fi lter before or during pul-
monary endarterectomy and indefi nite anticoagulant 
therapy.  359,361,363,365   Patients with CTPH who are not 
candidates for pulmonary endarterectomy because of 
comorbid disease or surgically inaccessible lesions 
may be candidates for vasodilator therapy, balloon 
pulmonary angioplasty, or lung transplantation and 
may benefi t from referral to a center with expertise in 
pulmonary hypertension.  359,363-365,368-370   

 There are no randomized trials of CTPH therapy 
and, overall, evidence is low quality. There is, how-
ever, high-quality indirect evidence that anticoagu-
lant therapy is very effective at preventing recurrent 
VTE in other patient populations (see section 3.1; 
 Table 18 ; and Tables S24, S25, and S27). Conse-
quently, the evidence supporting long-term antico-
agulation in patients with CTPH is of moderate 
quality (rated down for indirectness). Features that 
are expected to be associated with greater benefi t with 
pulmonary thromboendarterectomy include younger 
age, central disease, progressive clinical deteriora-
tion, and access to an expert multidisciplinary throm-
boendarterectomy team. 

 Recommendations 

  7.1.1. In patients with CTPH, we recommend 
extended anticoagulation over stopping therapy  
(Grade 1B) .  

  7.1.2. In selected patients with CTPH, such as 
those with central disease under the care of an 
experienced thromboendarterectomy team, we 
suggest pulmonary thromboendarterectomy 
over no pulmonary thromboendarterectomy  
(Grade 2C) .  

 8.0 Superficial Vein Thrombosis 

 SVT has been less well studied than DVT but is 
estimated to occur more often.  371,372   It usually affects 
the lower limbs; often involves a varicose vein; is 
associated with chronic venous insuffi ciency, malig-
nancy, thrombophilia, pregnancy or estrogen therapy, 
obesity, sclerotherapy, long-distance travel, and a his-
tory of VTE; or may be unprovoked.  371-373   The long 
saphenous vein is involved in about two-thirds of 
lower-limb SVT.  374   

 Although traditionally considered a benign disease, 
a number of studies indicate that the consequences 
of SVT may be more serious.  371,372   A prospective study 
of 844 patients with acute SVT of  �  5 cm found that 
at initial presentation,  � 4% of patients had symp-
tomatic PE, and routine ultrasound detected prox-
imal DVT in 10% and distal DVT in an additional 
13% of patients.  374   In patients without VTE at presen-
tation, despite 90% being treated with anticoagulant 
therapy (therapeutic doses in two-thirds, prophylac-
tic doses in one-third, median duration of 11 days), 
3.1% developed symptomatic VTE (0.5% PE, 1.2% 
proximal DVT, 1.4% distal DVT), 1.9% had recur-
rent SVT (different location), and 3.3% had an exten-
sion of SVT (same location) at 3 months. Male sex, 
history of VTE, cancer, and absence of varicose veins 
each was associated with about a doubling of the risk 
of VTE during follow-up. 
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is low because there is no direct comparison in 
patients with SVT. Factors that favor the use of 
anticoagulant therapy in patients with SVT (see 
Recommendation 8.1.1) include: extensive SVT; 
involvement above the knee, particularly if close 
to the saphenofemoral junction; severe symptoms; 
involvement of the greater saphenous vein; history 
of VTE or SVT; active cancer; and recent surgery. 
An economic evaluation found that treatment of 
SVT with fondaparinux was not cost-effective; it cost 
$500,000 per quality-adjusted life year gained com-
pared with no treatment.  383   

 Graduated compression stockings often are used in 
patients with SVT (eg, 83% of patients in the CALI-
STO study). Oral nonsteroidal antiinfl ammatory 
agents may be used to alleviate symptoms if patients 
are not treated with anticoagulants. Topical nonste-
roidal antiinfl ammatory agents may reduce symptoms 
and can be used with anticoagulant therapy. Sur-
gical therapy, with ligation of the saphenofemoral 
junction or stripping of thrombosed superfi cial veins 
appears to be associated with higher rates of VTE 
than treatment with anticoagulants.  380,384,385   Anticoag-
ulant therapy generally is not used to treat SVT that 
occurs in association with an IV infusion (ie, infusion 
thrombophlebitis). 

 Recommendations 

  8.1.1. In patients with SVT of the lower limb 
of at least 5 cm in length, we suggest the use 
of a prophylactic dose of fondaparinux or 
LMWH for 45 days over no anticoagulation  
(Grade 2B) .  

  Remarks:  Patients who place a high value on avoid-
ing the inconvenience or cost of anticoagulation and 
a low value on avoiding infrequent symptomatic VTE 
are likely to decline anticoagulation. 

  8.1.2. In patients with SVT who are treated 
with anticoagulation, we suggest fondaparinux 
2.5 mg daily over a prophylactic dose of LMWH  
(Grade 2C) .  

 9.0 Acute Upper-Extremity DVT 

 About 5% to 10% of VTE involve the upper extre m-
ities.  386-390   UEDVT includes two etiologic groups: 
primary (unprovoked with or without thrombophilia, 
effort-related and thoracic outlet syndrome) and sec-
ondary (provoked by central venous catheters, pace-
makers, or cancer). Secondary UEDVT accounts 
for  � 75% of cases.  386,388,389,391-394   

 UEDVT involves the subclavian, axillary, or bra-
chial veins and may include extension to the bra-
chiocephalic vein, superior vena cava, or the internal 

 Given the high prevalence of concomitant prox-
imal DVT in patients with SVT and the need to treat 
such patients with higher doses of anticoagulant 
therapy (ie, therapeutic doses), patients with SVT 
above the knee should have ultrasonography to 
exclude proximal DVT. Ultrasound can also help with 
the diagnosis of SVT if the clinical presentation is 
uncertain. With greater appreciation of the serious-
ness of SVT, investigators have evaluated anticoagu-
lant therapy, often in prophylactic or intermediate 
doses, as a way to reduce acute symptoms, extension, 
recurrence, and progression to VTE ( Table 31 ,  Tables 
S43-S45).  375   

 8.1 Treatment of SVT 

 Most studies that have evaluated anticoagulant 
therapy for SVT have been small (eg,  �  100 patients 
per treatment group), with additional methodologic 
weaknesses  376-381   (Tables S44, S45). Although these 
studies suggest that prophylactic-dose LMWH, inter-
mediate-dose UFH or LMWH, warfarin therapy, and 
oral nonsteroidal antiinfl ammatory agents are benefi -
cial in patients with SVT, the supporting evidence is 
of low quality. The recently published Comparison of 
ARIXTRA™ in lower LImb Superfi cial Thrombo-
phlebitis with placebo (CALISTO) study, which com-
pared fondaparinux (2.5 mg/d for 45 days) with 
placebo in 3,000 patients with SVT ( �  5 cm in length), 
has helped to clarify the role of anticoagulants for the 
treatment of SVT ( Table 31 , Table S43), and the nat-
ural history of this condition.  382   

 CALISTO found that fondaparinux is very effec-
tive at reducing VTE, recurrent SVT, extension of 
SVT, and the need for venous surgery, and is associ-
ated with little bleeding. In the placebo group, throm-
botic complications occurred more often if SVT 
involved the greater saphenous vein (92% of patients 
in the control group), extended to within 10 cm from 
the saphenofemoral junction (9% of patients), and 
involved veins above the knee (46% of patients) and 
if VTE (7% of patients) or SVT (12% of patients) had 
occurred previously.  382   Age, sex, and presence of var-
icose veins were not convincingly associated with the 
frequency of thrombotic complications, and there 
were too few patients with cancer in CALISTO to 
assess that association. 

 The evidence is moderate quality. We have inter-
preted the fi ndings of the CALISTO study as evi-
dence for anticoagulation in general and assume 
that prophylactic doses of LMWH and fondaparinux 
have similar antithrombotic effi cacy and safety. 
Because it is direct and more extensive, the evidence 
in support of fondaparinux is higher quality than the 
evidence in support of LMWH. Quality of the evi-
dence for comparison of fondaparinux with LMWH 
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jugular vein. Clinical manifestations include acute 
and chronic arm pain, swelling, discoloration, and 
dilated collateral veins over the arm, neck, or chest. 
UEDVT may lead to complications, including symp-
tomatic PE ( � 5% of patients  387-389,393,395  ), recurrent 
UEDVT ( � 8% at 5 years of follow-up  389,390,395  ), and 
PTS of the arm ( � 20% of patients).  386,387,395,396   In the 
absence of a central venous catheter, the dominant 
arm is more often affected.  387   Complications of 
UEDVT are expected to occur much more often and 
to be more severe when UEDVT involves the axillary 
or more-proximal veins than if thrombosis is confi ned 
to the brachial vein. In general, when we refer to 
UEDVT, we are referring to thrombosis that involves 
the axillary or more-proximal veins. 

 The most frequent risk factor for UEDVT is a cen-
tral venous catheter.  386,388,397,398   If UEDVT occurs in 
association with a central venous catheter and the 
catheter is no longer required, it should be removed. 
There are no data to guide whether catheter removal 
should be preceded by an initial period of anticoagu-
lation, and we do not have a preference for imme-
diate or deferred removal. If UEDVT occurs in 
association with a central venous catheter and there is 
a continuing need for the catheter, the catheter need 

not be removed. If the catheter is not functioning and 
cannot be made to function (even after a period of 
systemic anticoagulation), it should be removed  . 

 As with treatment of leg DVT and PE, treatment of 
UEDVT may be divided into acute (eg, parenteral 
anticoagulants, thrombolytic therapy) and long-term 
phases (eg, anticoagulation, treatment of upper-
extremity PTS). Because no randomized trials have 
evaluated treatment of UEDVT, recommendations are 
based on indirect evidence from studies performed 
in patients with leg DVT, observational studies (gen-
erally small), and understanding of the natural his-
tory of UEDVT. Therefore, quality of evidence is, at 
best, moderate. 

 9.1 Acute Anticoagulation for UEDVT 

 No randomized controlled studies have evaluated 
acute anticoagulation for initial treatment of UEDVT. 
Several small prospective cohort studies have reported 
low rates of recurrent DVT, PE, and major bleeding 
when UEDVT was treated similarly to leg DVT 
(Tables S46 and S47).  395,399-401   Anticoagulant therapy 
is used to treat UEDVT because (1) UEDVT causes 
acute symptoms, can cause PE (including fatal 

Table 31—[Section 8.1] Summary of Findings: Fondaparinux vs Placebo for Acute SVTa-c,382

Outcomes
No. of Participants 

(Studies), Follow-up
Quality of the 

Evidence (GRADE)
Relative Effect 

(95% CI)

Anticipated Absolute Effects

Risk With No 
Fondaparinux

Risk Difference With 
Fondaparinux (95% CI)

Mortality 3,002 (1 study), 3 mo Moderated-g due to 
imprecision

RR 1.99 (0.18-21.87) 4 per 1,000h 4 more per 1,000 (from 3 
fewer to 83 more)

VTE 3,002 (1 study), 3 mo Highd RR 0.18 (0.06-0.53) 33 per 1,000h 27 fewer per 1,000 (from 16 
fewer to 31 fewer)

SVT recurrence 3,002 (1 study), 3 mo Highd RR 0.31 (0.14-0.68) 19 per 1,000h 13 fewer per 1,000 (from 6 
fewer to 16 fewer)

Major bleeding 2,987(1 study), 47 d Moderated,e,i due to 
imprecision

RR 0.99 (0.06-15.86)e 1 per 1,000 0 fewer per 1,000 (from 1 
fewer to 10 more)

QOL not measured … … … … …

The basis for the assumed risk (eg, the median control group risk across studies) is provided in footnotes. The corresponding risk 
(and its 95% CI) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
Working group grades of evidence are as follow: High quality, further research is very unlikely to change our confi dence in the estimate 
of effect; moderate quality, further research is likely to have an important impact on our confi dence in the estimate of effect and may 
change the estimate; low quality, further research is very likely to have an important impact on our confi dence in the estimate of effect and 
is likely to change the estimate; very-low quality, we are very uncertain about the estimate. See Table 1 and 3 legends for expansion of 
abbreviations.
aPatients with infusion-related SVT were excluded from CALISTO (Comparison of ARIXTRA in lower Limb Superfi cial Thrombophlebitis with 
Placebo).
bFondaparinux 2.5 mg for 45 d.
cPatients in the two treatment groups benefi ted from close clinical monitoring with adequate diagnostic procedures in the event of new or persistent 
symptoms.
dAllocation concealed. Outcome adjudicators, steering committee, patients, providers, and data collectors blinded. Follow-up rate was 98%. 
Intention-to-treat analysis for effi cacy outcomes. Not stopped early for benefi t.
eCI includes values suggesting large benefi t and values suggesting large harm.
fWe rated down by only one level because of the low event rate and large sample size.
gSmall number of events.
hBaseline risk derived from a large prospective cohort study.374

iThe upper limit of the CI for absolute effect (10 more bleeds) is not low enough to suggest a clear balance of benefi ts vs harms.
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episodes), and is associated with PTS; (2) observa-
tional studies support its use; and (3) there is strong 
evidence for benefi t in patients with leg DVT. 

 Uncertainty exists about the need to prescribe antico-
agulants to patients with thrombosis confi ned to the 
brachial vein. Acceptable alternatives to full-dose anti-
coagulation in such patients include clinical or ultra-
sound surveillance to detect extension of UEDVT 
while withholding anticoagulation, or treatment with 
prophylactic-dose anticoagulation, or treatment with 
therapeutic doses of anticoagulation for  ,  3 months. 
We favor anticoagulation if isolated brachial vein 
thrombosis is symptomatic, associated with a central 
venous catheter that will remain in place, or associ-
ated with cancer in the absence of a central venous 
catheter. A high risk of bleeding argues against   full-
dose anticoagulation. 

 Recommendations 

  9.1.1. In patients with acute UEDVT that 
involves the axillary or more proximal veins, 
we recommend acute treatment with paren-
teral anticoagulation (LMWH, fondaparinux, 
IV UFH, or SC UFH) over no such acute treat-
ment  (Grade 1B) .  

  9.1.2. In patients with acute UEDVT that involves 
the axillary or more proximal veins, we suggest 
LMWH or fondaparinux over IV UFH  (Grade 2C) 
 and over SC UFH  (Grade 2B) .  

 9.2 Thrombolytic Therapy for the 
Initial Treatment of UEDVT 

 No randomized controlled studies have evaluated 
thrombolytic therapy compared with anticoagula-
tion alone in patients with UEDVT. A number of 
retrospective and small prospective observational 
studies have evaluated streptokinase, urokinase, 
or rt-PA administered with varying doses, methods 
of administration (IV, catheter directed), and infu-
sion durations.  402-409   Three of these studies included 
nonrandomized control groups who received antico-
agulation alone.  402,407,408   In some studies, a few patients 
also had venous angioplasty  405   or surgical decom-
pression  402,405,408   (Tables S48 and S49). 

 These studies suggest that thrombolysis can 
improve early and late venous patency but is associ-
ated with increased bleeding. However, it is not 
known whether thrombolytic therapy reduces PTS of 
the arm or recurrent VTE. PTS of the arm appears to 
be a less common complication of thrombosis than 
PTS of the leg.  386-388,393,395,410   We believe that throm-
bolysis should be considered only in patients who 
meet all of the following criteria: severe symptoms, 
thrombus involving most of the subclavian vein and 

the axillary vein, symptoms for  ,  14 days, good func-
tional status, life expectancy of  �  1 year, and low risk 
for bleeding ( Table 11 ). If thrombolysis is used, in 
order to reduce the dose of thrombolytic therapy 
and the associated risk of bleeding, we encourage cath-
eter-based therapy over systemic thrombolysis. In 
addition, because the balance of risks and benefi ts 
with all forms of thrombolytic therapy is uncertain, 
anticoagulant therapy alone is acceptable initial ther-
apy in all patients with UEDVT. There is no evidence 
to suggest that thrombolysis reduces the risk of recur-
rent VTE. 

 Resection of the fi rst rib has been advocated when 
UEDVT is believed to have been due to entrapment 
of the subclavian vein as it passes between the clav-
icle and the fi rst rib.  6,386,411-421   Insertion of a fi lter in 
the superior vena cava has also been used in patients 
with acute UEDVT who cannot be given anticoagu-
lants. Complications, however, may be more than 
with IVC fi lters.  389,413,422   The evidence in support of 
these procedures is of low quality, and because there 
is the potential to cause harm, their use should be 
confi ned to exceptional circumstances in specialized 
centers. 

 Recommendations 

  9.2.1. In patients with acute UEDVT that 
involves the axillary or more proximal veins, we 
suggest anticoagulant therapy alone over throm-
bolysis  (Grade 2C) .  

  Remarks:  Patients who (i) are most likely to benefi t 
from thrombolysis (see text); (ii) have access to CDT; 
(iii) attach a high value to prevention of PTS; and (iv) 
attach a lower value to the initial complexity, cost, 
and risk of bleeding with thrombolytic therapy are 
likely to choose thrombolytic therapy over anticoagu-
lation alone. 

  9.2.2. In patients with UEDVT who undergo 
thrombolysis, we recommend the same inten-
sity and duration of anticoagulant therapy as in 
similar patients who do not undergo thromboly-
sis  (Grade 1B) .  

 9.3 Long-term Anticoagulation for UEDVT 

 No randomized studies have evaluated duration or 
intensity of long-term anticoagulation in patients 
with UEDVT. In prospective observational studies, 
patients with UEDVT generally were treated with 
VKA (target INR 2.5) for periods of 3 to 6 months.  393,399-

401,423   Rates of recurrent VTE and PTS varied (Tables 
S50 and S51), but as previously noted, these rates 
generally were lower than those observed in patients 
with leg DVT. 
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 The factors that infl uence long-term anticoagu-
lation in patients with leg DVT (section 3.1) are 
relevant to long-term treatment of UEDVT. Some 
differences between UEDVT and leg DVT are wor-
thy of emphasis, especially that UEDVT often is asso-
ciated with a central venous catheter that may or may 
not be removed (section 9.0). The most important 
continuing risk factors for UEDVT are (1) the pres-
ence of a central venous catheter in the same arm and 
(2) active cancer in patients with UEDVT not associ-
ated with a central venous catheter. 

 Another important distinction between UEDVT 
and leg DVT relates to long-term anticoagulation in 
patients with unprovoked thrombosis. Because the 
risk of recurrent VTE is substantially lower in patients 
with UEDVT compared with in those with proximal 
leg DVT,  387,388,393,395   we discourage extended anticoag-
ulant therapy (ie, beyond 3 months) in patients with 
an unprovoked UEDVT. 

 No data are available for the long-term use of 
LMWH monotherapy or newer anticoagulants for 
the long-term treatment of UEDVT. We make the 
same recommendations for choice of initial, long-term, 
and extended anticoagulant regimens for UEDVT 
as for leg DVT (recommendations 3.1.1, 3.1.2, and 
3.1.4) and note that the supporting evidence for these 
weak recommendations is further weakened in this 
population because of indirectness. 

 Recommendations 

  9.3.1. In most patients with UEDVT that is asso-
ciated with a central venous catheter, we sug-
gest that the catheter not be removed if it is 
functional and there is an ongoing need for the 
catheter  (Grade 2C) .  

  9.3.2. In patients with UEDVT that involves the 
axillary or more proximal veins, we suggest a 
minimum duration of anticoagulation of 3 months 
over a shorter period  (Grade 2B) .  

  Remarks:  This recommendation also applies if the 
UEDVT is associated with a central venous catheter 
that was removed shortly after diagnosis. 

  9.3.3. In patients who have UEDVT that is asso-
ciated with a central venous catheter that is 
removed, we recommend 3 months of antico-
agulation over a longer duration of therapy in 
patients with no cancer  (Grade 1B) ,   and we sug-
gest this in patients with cancer  (Grade 2C) .  

  9.3.4. In patients who have UEDVT that is asso-
ciated with a central venous catheter that is not 
removed, we recommend that anticoagulation 
is continued as long as the central venous cath-

eter remains over stopping after 3 months of 
treatment in patients with cancer  (Grade 1C) , 
and we suggest this in patients with no cancer  
(Grade 2C) .  

  9.3.5. In patients who have UEDVT that is not 
associated with a central venous catheter or 
with cancer, we recommend 3 months of anti-
coagulation over a longer duration of therapy  
(Grade 1B) .  

 9.4 Prevention of PTS of the Arm 

 PTS of the arm occurs in  � 20% of patients after 
treatment for UEDVT  38,395,396   and can be a disabl-
ing condition that adversely affects quality of life, 
particularly if the dominant arm is involved.  410,424   
No randomized trials have evaluated compression 
bandages, compression sleeves, or venoactive drugs 
to prevent PTS after UEDVT. We have not con-
sidered indirect evidence from the legs for use of 
compression therapy to prevent PTS of the arms 
because (1) the pathophysiology of PTS is believed 
to be different in the arms than in the legs (less 
dependent venous hypertension), (2) arm sleeves 
are more diffi cult to fi t than stockings, and (3) PTS 
occurs less often after UEDVT than after leg DVT. 

 Recommendation 

  9.4. In patients with acute symptomatic UEDVT, 
we suggest against the use of compression sleeves 
or venoactive medications  (Grade 2C) .  

 9.5 Treatment of PTS of the Arm 

 Symptoms of PTS of the arm include swelling, 
heaviness, and limb fatigue with exertion.  395,410   No 
randomized trials have evaluated compression ban-
dages, compression sleeves (as are used for lym-
phedema), or venoactive drugs to treat PTS after 
UEDVT. We considered anecdotal evidence that 
compression therapy benefi ts some patients with PTS 
of the arm and that the benefi ts of a trial of compres-
sion therapy will outweigh its harms and costs. There 
is no evidence that venoactive drugs are of benefi t in 
PTS of the arm. 

 Recommendations 

  9.5.1. In patients who have PTS of the arm, we 
suggest a trial of compression bandages or 
sleeves to reduce symptoms  (Grade 2C) .  

  9.5.2. In patients with PTS of the arm, we sug-
gest against treatment with venoactive medica-
tions  (Grade 2C) .  
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 10.0 Splanchnic Vein Thrombosis 

 Thrombosis in the portal venous system, which 
includes the superior mesenteric, inferior mesen-
teric, splenic, and portal veins, is collectively termed 
 splanchnic vein thrombosis . Depending on the location 
and extent of thrombosis, how rapidly thrombosis 
develops, speed and extent of thrombus recannula-
tion, presence of collateral portal venous drainage, 
and adequacy of arterial inflow, splanchnic vein 
thrombosis may result in bowel or splenic infarction 
and chronic portal hypertension.  425-430   Acute and 
chronic splanchnic vein thrombosis may be symp-
tomatic, but many episodes are detected incidentally 
in imaging studies performed for other indications, 
such as assessing response to surgical or medical 
therapy in patients with cancer.  348,429   Limited under-
standing of the natural history of both symptomatic 
and incidentally detected splanchnic vein thrombosis 
in patients who are not treated with anticoagulants 
(ie, frequency of bowel infarction, development of 
portal hypertension, recurrence), a paucity of data 
from prospective cohort studies,  428,431   and a lack of 
randomized trials of standardized anticoagulant therapy 
for splanchnic vein thrombosis result in uncertainty 
about the role of anticoagulation for this condition. 
Increased risk of bleeding associated with esophageal 
varices (secondary to portal hypertension), thrombo-
cytopenia (secondary to hypersplenism), and the pres-
ence of cirrhosis and malignancy (which predispose to 
splanchnic vein thrombosis) add to this uncertainty. 

 A number of retrospective,  425,429,430   and two pro-
spective,  428,431   studies suggested that bowel ischemia 
is uncommon in patients with symptomatic splanchnic 
vein thrombosis who are treated with anticoagulants 
( � 2%  428  ), that recurrent venous thrombosis (both 
involving the splanchnic and nonsplanchnic veins) is 
common without anticoagulation or after stopping 
anticoagulation ( � 5% per year  425,429,430  ), and that anti-
coagulation is effective at preventing progression 
and recurrent thrombosis,  425,428-431   although it is asso-
ciated with an increased (particularly GI), but usually 
acceptable, frequency of bleeding.  428-431   Effi cacy of 
anticoagulant therapy in other forms of symptom-
atic venous thrombosis also provides indirect evi-
dence for anticoagulation of patients with symptomatic 
splanchnic vein thrombosis and, supported by the 
previously noted observational studies, this evidence 
is of moderate quality. We are not aware of studies of 
treated or untreated asymptomatic splanchnic vein 
thrombosis. 

 Factors that may encourage anticoagulant therapy 
in patients with incidental splanchnic vein thrombo-
sis include extensive thrombosis that appears to be 
acute (eg, not present on a previous imaging study, 
presence of an intraluminal fi lling defect, lack of cav-

ernous transformation), progression of thrombosis on 
a follow-up imaging study, and ongoing cancer che-
motherapy. Esophageal varices secondary to acute 
portal vein thrombosis are not necessarily a contrain-
dication to anticoagulant therapy because such treat-
ment may improve the portal hypertension. LMWH 
may be preferred over VKA if there is active malig-
nancy, liver disease, or thrombocytopenia.  431   The pres-
ence of a reversible provoking factor for splanchnic 
vein thrombosis, such as intraabdominal sepsis or 
recent surgery, supports stopping anticoagulant therapy 
after 3 months. Absence of a reversible risk factor 
(eg, “unprovoked” thrombosis or presence of a per-
sistent risk factor, such as myeloproliferative disease) 
and a low risk of bleeding support extended anticoag-
ulant therapy. 

 Recommendations 

  10.1. In patients with symptomatic splanchnic 
vein thrombosis (portal, mesenteric, and/or 
splenic vein thromboses), we recommend anti-
coagulation over no anticoagulation  (Grade 1B) .  

  10.2. In patients with incidentally detected 
splanchnic vein thrombosis (portal, mesenteric, 
and/or splenic vein thromboses), we suggest no 
anticoagulation over anticoagulation  (Grade 2C) .  

 11.0 Hepatic Vein Thrombosis 

 Hepatic vein thrombosis, particularly Budd-Chiari 
syndrome with occlusion of the main hepatic vein, 
can result in impairment of liver function and an 
associated coagulopathy.  432,433   Because there is limited 
understanding of the natural history of this condition 
and a paucity of prospective studies that have evalu-
ated anticoagulant therapy, the role of anticoagulant 
therapy is uncertain.  432   

 In a prospective registry of 163 patients with Budd-
Chiari syndrome of variable extent, of whom 86% 
were treated with anticoagulation, one-half of patients 
did not require invasive interventions (ie, transjugu-
lar intrahepatic portosystemic shunting in 34% of all 
patients, surgical portosystemic shunting in 2% of 
patients, liver transplantation in 12% of patients), and 
survival was 82% after 2 years.  432   In an earlier retro-
spective study of 237 patients with Budd-Chiari syn-
drome performed when use of surgical portosystemic 
shunting was common (49% of patients), use of anti-
coagulant therapy (72% of patients) had no apparent 
effect on survival (RR, 1.05; 95% CI, 0.62-1.76). 

 Factors that encourage anticoagulant therapy in 
patients with incidental hepatic vein thrombosis 
include extensive thrombosis that appears to be acute 
(eg, not present on a previous imaging study, pres-
ence of an intraluminal fi lling defect), progression 
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of thrombosis on a follow-up imaging study, and 
ongoing cancer chemotherapy. Coagulopathy due to 
liver dysfunction caused by hepatic vein thrombosis 
is not a contraindication to anticoagulant therapy 
because anticoagulants may improve hepatic func-
tion. LMWH usually will be preferred to VKA therapy 
when there is hepatic dysfunction and if there is 
active malignancy. Presence of a reversible provoking 
factor for hepatic vein thrombosis, such as oral con-
traceptive therapy, encourages a time-limited course 
of therapy. Absence of a reversible risk factor encour-
ages   the use of extended therapy. Treatment of 
hepatic vein obstruction is complex and best under-
taken by a multidisciplinary team. 

 Recommendations 

  11.1. In patients with symptomatic hepatic vein 
thrombosis, we suggest anticoagulation over no 
anticoagulation  (Grade 2C) .  

  11.2. In patients with incidentally detected 
hepatic vein thrombosis, we suggest no antico-
agulation over anticoagulation  (Grade 2C) .  

 12.0 Future Research 

 Several questions in the treatment of VTE need to 
be answered. Current evidence relating to these 
questions is of moderate or low quality. We list the 
questions roughly as they arise in this article rather 
than in order of importance. We do not present the 
rationale for each question because this is addressed 
in the corresponding sections of the article. We have 
confi ned ourselves to the primary question (eg, Should 
patients with proximal DVT be treated with antico-
agulant therapy alone, or should they be treated 
with pharmacomechanical CDT?); however, once 
the primary question is answered, we anticipate that 
secondary questions will need to be addressed (eg, 
Which patients with proximal DVT should, or should 
not, be treated with CDT?) .  We are pleased to note 
that many of the these questions are being addressed 
in ongoing trials. 

  • Should patients with an isolated distal DVT rou-
tinely be treated with anticoagulant therapy, or 
should they have serial testing to determine 
whether the DVT is extending and only be 
treated if extension is detected? 

  • Should patients with proximal DVT be treated 
with anticoagulant therapy alone, or should they 
be treated with pharmacomechanical CDT? 

  • Which patients with unprovoked proximal DVT 
or PE or cancer-associated VTE should stop 
anticoagulant therapy at 3 months, and which 
should remain on extended anticoagulant therapy? 

  • Which patients with unprovoked VTE or cancer-
associated VTE have an unacceptable risk of 
bleeding if they remain on extended anticoagu-
lant therapy? 

  • How should risk of recurrent VTE if anticoagu-
lant therapy is stopped be balanced against risk 
of bleeding is anticoagulant therapy is continued? 

  • What is the preferred anticoagulant regimen for 
the short- and long-term treatment of VTE in 
patients with and without cancer? 

  • Should patients receiving an incidental diagno-
sis of asymptomatic VTE routinely be treated 
with anticoagulant therapy, or should they have 
serial testing to determine whether they have 
evolving DVT and only be treated if this is 
detected? 

  • Should patients with symptomatic DVT rou-
tinely wear graduated compression stockings 
from the time of diagnosis, or should stockings 
be used selectively (eg, in selected patients, in 
patients whose symptoms do not rapidly resolve)? 

  • Should patients with PE that causes right ven-
tricular dysfunction be treated with anticoagu-
lant therapy alone, or should they be treated 
with thrombolytic therapy? 

  • If patients have catheter-associated UEDVT 
and the catheter is removed, should they be 
treated with anticoagulant therapy or can they 
be treated without anticoagulant therapy? 

  • Can UEDVT be treated with less-intense or a 
shorter duration of anticoagulant therapy than 
leg DVT? 
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 Table S12   —[Section 2.9] CDT vs No CDT for Extensive Acute DVT of the Leg: Methodologic Quality  

  Author/Year Randomization Allocation Concealment Blinding Loss to follow-up  

  Semba et al 41 /1994 N/A N/A N/A N/A 

 Verhaeghe et al 42 /1997 N/A N/A N/A N/A 

 Bjarnason et al 43 /1997 N/A N/A N/A N/A 

 Mewissen et al 44 /1999 N/A N/A N/A N/A 

 AbuRahma et al 45 /2001 N/A N/A N/A N/A 

 Elsharawy et al 36 /2002 Computer-designated 
cards

PN N for patients, caregivers, 
and probably data analysts. 
Y for vascular imaging

0 

 Enden et al 37 /2009 Computer-designated 
cards

Y No for patients and 
caregivers. Yes for 
vascular imaging.

One loss to follow-up 
(CDT), fi ve 

withdrawals, fi ve 
postrandomization 

exclusions  

   N  5  no; N/A  5  not applicable; Y  5  yes. See Table S10 legend for expansion of other abbreviation.   
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 Table S14   —[Section 2.10] Systemic Lysis vs No Systemic Lysis for Extensive Acute DVT of the Leg: Methods  

  Author/Year Randomization Allocation concealment Blinding Loss to follow-up  

  Browse et al 52 /1968 N/A N/A N/A 0 

 Robertson et al 53 /1968 Patients given consecutive 
code numbers and divided 
into equal groups of 2—not 
truly randomized

Labels on SK and 
heparin coded

Y, data assessors; unclear 
for patients, caregivers, 
analysts

0 

 Kakkar et al 54 /1969 Sequential sealed envelope Adequate Y, patients No, caregivers, 
assessors, analysts

0 

 Tsapogas et al 55 /1973 Sealed envelope Adequate Not blinded 0 

 Duckert et al 56 /1975 N/A N/A N/A N/A 

 Porter et al 57 /1975 Assigned at random to one of 
two groups

N/A N/A N/A 

 Marder et al 58 /1977 Assigned at random to one 
of two groups. Five-day 
follow-up venograms were 
not performed in 3 of the 
SK patients, so an additional 3 
patients were added to SK 
group in nonrandomized fashion.

Unclear Not blinded 23 

 Arnesen et al 59 /1978 Assigned at random to either 
group by sealed envelope

Adequate Y, radiologic assessors No, 
patients, caregivers, analysts

0 

 Elliot et al 60 /1979 Assigned at random to one of 
two groups

Unclear Y, assessors N, patients, 
caregivers, analysts

N/A 

 Watz et al 61 /1979 N/A N/A N/A N/A 

 Kiil et al 62 /1981 Assigned at random to either 
group

Unclear Y, assessors, analysts N, 
patients, caregivers

0 

 Arnesen et al 63 /1982 N/A N/A Evaluator blinded 7 

 Schulman et al 49 /1986 Assigned at random to either 
group by sealed envelope

Adequate Single blind 0 

 Verhaeghe et al 51 /1989 Assigned at random to one of 
three groups

Unclear Y, patients, assessors N, 
caregivers, analysts

0 

 Goldhaber et al 64 /1990 Assigned at random to one of three 
groups through sealed envelope

2:2:1 allocation 
scheme

Not blinded 0 

 Turpie et al 50 /1990 Assigned at random to one of two 
groups in each phase of study

Unclear Y, patients, assessors N, 
caregivers, analysts

37 

 Schweizer et al 65 /1998 Assigned at random to one of three 
groups

Adequate Y, assessors N, patients, 
caregivers, analysts

1 

 Schweizer et al 66 /2000 Assigned at random to one of fi ve 
groups

Unclear Single blind—not sure who 12 

   Y  5  yes. See Table S5 and S12 legends for expansion of other abbreviations.   
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 Table S18   —[Section 2.11 ] Surgical Thrombectomy vs No Surgical Thrombectomy for Extensive Acute DVT 
of the Leg: Methodologic Quality  

  Author/Year Randomization Allocation Concealment Blinding Loss to Follow-up  

  Plate et al 67 /1984 ND PN N, patients, caregivers, 
assessors, and data analysts

7 

 Einarsson et al 68 /1986 N/A N/A N/A N/A 

 Einarsson et al 69 /1986 N/A N/A N/A N/A 

 Plate et al 70 /1990 N/A N/A N/A 17 

 Neglén et al 71 /1991 N/A N/A N/A N/A 

 Plate et al 72 /1997 N/A N/A N/A 28  

   See Table S5 and S12 legends for expansion of abbreviations.   
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 Table S22   —[Section 2.14] Early Ambulation vs Delayed Ambulation for Acute DVT of the Leg: Methodologic Quality  

  Author/Year Randomization
Allocation 

Concealment Blinding Loss to Follow-up  

  Schellong et al 82 /1999 Patients randomized to 1 of 2 study groups Unclear Y, assessors N, patients, 
caregivers, analysts

4 

 Partsch et al 81 /2000 Patients randomized to 1 of 3 study groups 
by sealed envelope

Unclear Y, assessors N, patients, 
caregivers, analysts

0 

 Aschwanden et al 78 /2001 Patients randomized to 1 of 2 study groups Sealed envelope Not blinded 5 

 Partsch et al 83 /200 N/A N/A N/A N/A 

 Blättler et al 79 /2003 Patients randomized to 1 of 3 study groups 
by sealed envelope

Not specifi ed Y, assessors N, patients, 
caregivers, analysts

0 

 Partsch et al 84 /2004 N/A N/A N/A 21 

 Trujillo-Santos et al 85 /2005 N/A N/A N/A N/A 

 Jünger et al 80 /2006 Patients randomized to 1 of 2 study groups 
by sealed envelope

Unclear Y, analysts N, patients, 
caregivers, assessors

  

   See Table S5 and S12 legends for expansion of abbreviations.   
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 Table S33   —[Section 4.1] Elastic Stocking for Prevention of PTS: Methodologic Quality  

  Author/Year Randomization Allocation Concealment Blinding Loss to Follow-up  

  Brandjes et al 127 /1997 Y Y (sealed envelopes) Patients: N 
Caregivers: N 
Assessors: Y 
Data analysis: PY

Intervention group: 4 lost 
to follow-up, 19 died 

Control group: 2 lost to 
follow-up, 18 died 

 Ginsberg et al 124 /2001 Y Probably, but not 
specifi ed

Patients: Y 
Caregivers: Y 
Assessors: Y 
data analysis: PY

Intervention: lost to 
follow-up not reported, 
3 died 

Control group: lost to 
follow-up not reported 

 Prandoni et al 120 /2004 Y Y Patients: N 
caregivers: N 
Assessors: Y 
Data analysis: PY

Intervention: 2 lost to 
follow-up, 6 died 

Control group: 13 lost 
to follow-up 

 Ashwanden et al 130 /2008 Y Y Patients: N 
Caregivers: N 
Assessors: N 
Data analysis: N

Intervention: 
19 (described) 

Control group: 
13 (described)  

   See Table S5 legend for expansion of abbreviations.   
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 Table S45   —[Section 8.1] SVT Treatment: Methodologic Quality  

  Author/Year Randomization Allocation Concealment Blinding Loss to Follow-up/ ITT  

  STENOX Study 
Group 163 /2003

Central randomization Visually identical drugs 
and packaging; triple 
dummy design

Investigators, patients, and 
assessors blinded

9 lost to follow-up/ ITT 

 Titon et al 164 /1994 Randomized to one of 
three treatment groups; 
method of randomization 
not specifi ed

Open label Not blinded 8 lost to follow-up/ not 
specifi ed 

 Prandoni for Vesalio group 
et al 165 /2005

Computer-generated random 
number sequence assigned 
to each patient to determine 
treatment group

Double dummy Patients and adjudicators of 
outcome events blind

0 lost to follow-up/ ITT 

 Marchiori et al 166 /2002 Randomized to treatment 
group by computer-
generated list

Not specifi ed Assessors blinded 0 lost to follow-up/ not 
specifi ed 

 Belcaro et al 167 /1999 Not specifi ed Not blinded Not blinded 118 lost to follow-up/not 
specifi ed 

 Lozano et al 168 /2003 Method not specifi ed Not blinded Not blinded 3 lost to follow-up/not 
specifi ed 

 Sullivan et al 169 /2001 Review of six studies; 
includes one RCT 
(Belcaro [14 patients]) 
and fi ve small case series

N/A N/A N/A 

 Andreozzi et al 170 /1996 Patients randomly assigned 
to one of three therapeutic 
groups (method 
not specifi ed)

Open label Not blinded Not specifi ed/not 
specifi ed 

 Górski et al 171 /2005 Performed according to 
a prespecifi ed randomization 
list; treatment allocated 
according to next number 
on list; no stratifi cation was 
performed

Open trial Not blinded 6 lost to follow-up/ITT  

   See Table S5, S12, S43, and S44 legends for expansion of abbreviations.   
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 Table S49   —[Section 9.2] Initial Treatment of Acute UEDVT With Thrombolytic Therapy: Methodologic Quality  

  Author/Year Randomization Allocation Concealment Blinding Loss to Follow-up  

  Horne et al 175 /2000 No N/A N/A Not specifi ed 

 Lee et al 176 /2006 No N/A N/A 0 lost to follow-up  

   See Table S12 legend for expansion of abbreviation.   

 Table S48   —[Section 9.2] Initial Treatment of Acute UEDVT With Thrombolytic Therapy: Clinical Description and 
Results (Randomized Trials [None Performed] and Prospective Observational Studies of at Least 10 Patients)  

  Author/Year Type of Publication a Participants Intervention b Outcomes c Follow-up Results  

  Horne et al 175 /2000 Prospective cohort, 
single center

18 patients with 
axillary or 
subclavian DVT

Catheter-directed 
rt-PA (2 mg/cm 
of thrombus 
to maximum of 
20 mg) then 
VKA for 3 mo

Immediate patency 6 mo Immediate patency: 
10/18 (56%) 

 Establishment of 
antegrade fl ow

Antegrade fl ow: 11/18 
(61%) 

 Bleeding events Bleeds (all minor): 
5/18 (28%) 

 Lee et al 176 /2006 Prospective case 
series, single 
center

35 patients 
with primary 
UEDVT who 
had complete 
resolution of acute 
symptoms with 
CDT (n  5    29) or 
IV heparin (n  5    6)

Oral VKA for mean 
of 5.2 mo

Recurrent DVT 54 mo Ipsilateral recurrent 
DVT: 8/35 (23%)  

   Early prospective observational studies with  ,    10 patients and retrospective studies are described in Table 3 of the eighth edition of these guide-
lines. 46  See Table S2, S10, S11, and S46 legends for expansion of abbreviations.  
   a Study design: retrospective and prospective cohort studies.  
   b Drugs: thrombolytic therapy compared with different types of lytic therapy or with anticoagulants.  
   c Outcomes: recurrent DVT and PE, vein patency, major bleeding, total mortality, and PTS of the arm.   

 Table S47   —[Section 9.1] Initial Treatment of Acute UEDVT With Anticoagulant Therapy: Methodologic Quality  

  Author/Year Randomization Allocation Concealment Blinding Loss to Follow-up/ ITT  

  Savage et al 172 /1999 N/A N/A N/A 1 lost to follow-up/N/A 

 Karabay et al 173 /2003 N/A N/A N/A 0 lost to follow-up/N/A 

 Prandoni et al 120 /2004 N/A N/A N/A 2 lost to follow-up/N/A 

 Kovacs et al 174 /2006 N/A N/A N/A 0 lost to follow-up/N/A  

   See Table S12 and S46 legends for expansion of abbreviations.   
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 Table S51   —[Section 9.3] Long-term Treatment of Acute UEDVT: Methodologic Quality  

  Author/Year Randomization Allocation Concealment Blinding Loss to Follow-up  

  Savage et al 172 /1999 N/A N/A N/A 1 lost to follow-up 

 Karabay et al 173 /2003 N/A N/A N/A 0 lost to follow-up 

 Martinelli et al 177 /2004 N/A N/A N/A Not specifi ed 

 Prandoni et al 178 /2004 N/A N/A N/A 2 patients lost to follow-up 

 Kovacs et al 174 /2007 N/A N/A N/A 0 lost to follow-up  

   See Table S12 and S46 legends for expansion of abbreviations.   
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