
MANAGEMENT OF INTERMEDIATE 
RISK PULMONARY EMBOLISM



OUTLINE

• Severity classification of pulmonary embolism

• Systemic thrombolysis

• Catheter based therapy

• Oral anticoagulants

• Duration of anticoagulation

• IVC filter

• Subsegmental and incidental pulmonary embolism



• American Heart Association (AHA) and the European Society of Cardiology 
(ESC) 

• Massive  (AHA)  or  high  risk  (ESC):   Hypotension (SBP<90 mm Hg, a drop 
of >40 mm Hg for at least 15 minutes or need for vasopressor support) 

≈5% of hospitalized patients with PE 

Mortality of  ≈30% within 1 month.

• Submassive (AHA) or intermediate risk (ESC): RV strain without hypotension   
RV/left  ventricular [LV] ratio >0.9) or increase in cardiac biomarkers

30-55% of hospitalized patients 

Mortality 2-3% over period of  7 to 30 days

• Low risk (ESC and AHA)-Do not meet  criteria  for  submassive (AHA)  or 
intermediate-risk (ESC) PE. 

40% to 60% of hospitalized patients 

Mortality of  ≈1% within 1 month
Giri Jay et al;  Interventional Therapies for Acute Pulmonary Embolism: Current Status and 
Principles for the Development of Novel Evidence;Circulation.  2019;140:e774–e801



Patient with acute PTE 

Hemodynamic instability 

HIGH RISK PE
Distinguish low from 
intermediate risk PE 

1. PESI III/IV or sPESI ≥ 1 
2. RVdysfunction in CTPA 
or 2D echo 

Present Absent 

1 or 2 present 
Both absent 

Perform troponin test 

Positive Negative 

Low risk  

Early discharge 
Home treatment 

INTERMEDIATE-HIGH RISK ( 
abnormal RV AND elevated 
Troponin)

INTERMEDIATE –LOW RISK 
(abnormal RV OR elevated 
Troponin OR neither)

1. No other reason 
for hospitalisation
2. Adequate home  
support



Patient with Acute PE

STEP 1: Can patient be anticoagulated ?

YES NO

Start immediate therapeutic anticoagulation

LOW RISK PE
INTEMIDIEAT LOW 

RISK PE
INTERMEDIATE 
HIGH RISK PE

HIGH RISK PE

STEP3: continue anticoagulation
Continue anticoagulation, 

monitor , consider reperfusion 
if deterioration

Continue anticoagulation, monitor in 
critical care setting, support 

heamodynamics and consider 
reperfusion

Consider IVC 
filter

Piazza G.J Am Cardiol.2020;76(18);2117-27



Management of Intermediate-Risk PE

• Anticoagulation 

• Systemic Fibrinolysis 

• Catheter based intervention 

• Surgical pulmonary embolectomy 

• Mechanical circulatory supports 



• PIETHO Trail

• RTC

• 1006 patients

• Intermediate-Risk PE

• Tenectaplase + heparin 

vs placebo + heparin

• Exclusion- onset of 

symptoms more than 

15days and 

hemodynamic 

decompensation 

• Primary outcome: Death or 

haemodynamic decompensation 

within 7 days 

• Secondary outcomes: Mortality at 7 

days and 30 days 

• Death or haemodynamic decompensation 
within 7 days – Significantly lower in 
thrombolysis group.2.6%  vs. 5.6% in 
placebo group

• Major extracranial bleeding –

Significantly higher in thrombolysis 

group 6.3% vs. 1.2% 

• Haemorrhagic stroke – Significantly 

higher in thrombolysis group 2% vs 0.2% 

• >75 years had a non-significant increase 

in the rate of major extra-cranial bleeding 

compared with patients who were ≤75 

years 11.1% vs. 4.1% 

• Secondary outcomes: Mortality at 7 days 

and 30 days – No significant difference

Meyer, Guy et al. “Fibrinolysis for patients with intermediate-risk pulmonary embolism.” The New England journal 

of medicine vol. 370,15 (2014): 1402-11



Chatterjee, Saurav et al. “Thrombolysis for pulmonary embolism and risk of all-cause mortality, major 
bleeding, and intracranial hemorrhage: a meta-analysis.” JAMA vol. 311,23 (2014): 2414-21.

• Aim -To determine mortality benefits and bleeding risks associated with thrombolytic 

therapy compared with anticoagulation in acute pulmonary embolism, including the 

subset of hemodynamically stable patients with right ventricular dysfunction 

(intermediate-risk pulmonary embolism).



• STUDY • OUTCOMES • RESULTS

• Mata analysis

• 16 studies included

• The primary outcomes - all-cause 

mortality and major bleeding.
• Secondary outcomes - risk of 

recurrent embolism and 
intracranial hemorrhage (ICH). 

• Use of thrombolytics was associated 
with lower all-cause mortality 
(2.17%vs3.89%with anticoagulant

• Greater risks of major bleeding  
9.24% vs3.42%

• ICH 1.46% vs 0.19%
• Major bleeding was not significantly 

increased in patients 65 years and 
younger (OR, 1.25)

• Thrombolysis was associated with a 
lower risk of recurrent pulmonary 
embolism1.17% vs 3.04%.

• In intermediate-risk pulmonary 
embolism trials, thrombolysis was 
associated with lower mortality (OR, 
0.48; and more major bleeding 
events(OR,3.1).



Chatterjee, Saurav et al. “Thrombolysis for pulmonary embolism and risk of all-cause mortality, major 
bleeding, and intracranial hemorrhage: a meta-analysis.” JAMA vol. 311,23 (2014): 2414-21.



Chatterjee, Saurav et al. “Thrombolysis for pulmonary embolism and risk of all-cause mortality, major 
bleeding, and intracranial hemorrhage: a meta-analysis.” JAMA vol. 311,23 (2014): 2414-21.



Chatterjee, Saurav et al. “Thrombolysis for pulmonary embolism and risk of all-cause mortality, major 
bleeding, and intracranial hemorrhage: a meta-analysis.” JAMA vol. 311,23 (2014): 2414-21.



• MOPETT TRAIL

• RTC

• 121 patients with moderate PE

• Thrombolysis group [TG], n = 61 

patients) or anticoagulation alone 

(control group [CG], n = 60

• tPA(50mg) >50kg /0.5mg/kg if 

<50kg 

• Inclusion: signs and symptoms 

suggestive of PE, with confirmatory 

imaging (CT or V/Q)moderate PE 

• Exclusion: onset of symptoms >10 

days, >8 hours since start of 

parenteral anticoagulation, BP<95 

or ≥200/100, contraindication to 

thrombolysis

• Primary outcome: development of 

pulmonary hypertension (pulmonary 

artery systolic pressure ≥ 40mmHg) as 

assessed by ECHO at 28 months

Primary outcome: development of 

pulmonary hypertension

16% in treatment group vs. 57% 

in control group

mean PASP at 28 months 28  vs. 

43 mmHg

Secondary outcomes:

• composite endpoint of 

pulmonary hypertension and 

recurrent PE at 28 months

16% in treatment group vs. 

63% in control group, 

P<0.001

• Recurrent PE-0% vs. 5%, 

• Mortality-1.6% vs. 5%

• Total mortality + recurrent PE 

1.6% vs. 10%

• Bleeding 0% vs. 0%

Sharifi, Mohsen et al. “Moderate pulmonary embolism treated with thrombolysis (from the "MOPETT" Trial).” The American 
journal of cardiology vol. 111,2 (2013): 273-7. 



• ULTIMA

• Randomized, Controlled  Trial

• Intermediate-risk patients

• 59 patients 

• Ultrasound-Assisted Catheter-

Directed  Thrombolysis

• USAT(10-20mg rt PA) + 

HEPARIN vs HEPARIN

• Primary outcome - the difference 

in the RV/LV ratio from baseline 

to 24 hours.

• Safety outcomes -death, major and 

minor bleeding, and recurrent 

venous thromboembolism at  90 

days

• Mean decrease in RV/LV ratio 

from baseline to 24 hours -

0.30±0.20 versus 0.03±0.16

• No major bleeding

• 4 minor bleeding episodes (3 in 

the USAT group and 1 in the 

heparin group;  P=0.61), 

• No recurrent venous 

thromboembolism.

Standardized USAT regimen was 

superior to anticoagulation with 

heparin alone in reversing RV 

dilatation at 24 hours, without an 

increase in bleeding complications.

Kucher N, Boekstegers P, Müller OJ, et al. Randomized, controlled trial of ultrasound-assisted catheter-directed thrombolysis for 
acute intermediate-risk pulmonary embolism. Circulation 2014;129:479-86



AIM- To compare the efficacy and safety of a 50 mg/2 h rt-PA regimen 

with a 100 mg/2 h rt-PA regimen in patients with acute PTE.

Wang, Chen et al. “Efficacy and safety of low dose recombinant tissue-type plasminogen activator for the treatment 
of acute pulmonary thromboembolism: a randomized, multicenter, controlled trial.” Chest vol. 137,2 (2010): 254-
62.



• A prospective, randomized, 

multicenter trial

• 118 patients with acute PTE and 

either hemodynamic instability or 

massive pulmonary artery 

obstruction were randomly 

assigned to receive a treatment 

regiment of either rt-PA at 50 

mg/2 h (n = 65) or 100 mg/2 h (n 

=53).

• The efficacy-determined by 

improvements of right ventricular 

dysfunctions (RVDs) on 

echocardiograms, lung perfusion 

defects on ventilation perfusion 

lung scans, and pulmonary artery 

obstructions on CT angiograms. 

• The adverse events, including 

death, bleeding, and PTE 

recurrence.

• Progressive improvements in 

RVD in both groups 

• Three (6%) patients in the rt-PA 

100 mg/2 h group and one (2%) in 

the rt-PA 50 mg/2 h group died as 

the result of either PTE or 

bleeding. 

• The 50 mg/2 h rt-PA regimen 

resulted in less bleeding tendency 

than the 100 mg/2 h regimen (3% 

vs 10%), especially in patients 

with a body weight< 65  kg 

(14.8% vs 41.2%)

• No fatal recurrent PTE was found 

in either group.



Wang, Chen et al. “Efficacy and safety of low dose recombinant tissue-type plasminogen activator for the treatment 
of acute pulmonary thromboembolism: a randomized, multicenter, controlled trial.” Chest vol. 137,2 (2010): 254-
62.





Aim-evaluate the safety and efficacy of ultrasound-facilitated, catheter-directed, low-
dose fibrinolysis, using the EkoSonic Endovascular System (EKOS, Bothell, 
Washington).



• SEATTLE II Study

• Prospective, single-arm, 

multicenter trial

• acute massive (n = 31) or 

submassive (n = 119) PE

• Eligibility -proximal PE and a 

right ventricular (RV)-to-left 

ventricular (LV) diameter ratio 

≥0.9 on chest computed 

tomography (CT).

• Intervention-24 mg of tissue-

plasminogen activator (t-PA) 

administered either as 1 mg/h for 

24 h with a unilateral catheter or 1 

mg/h/catheter for 12 h with 

bilateral catheters.

• Primary safety outcome -major 

bleeding within 72 h of procedure 

initiation.

• The primary efficacy outcome -

the change in the chest CT–

measured RV/LV diameter ratio 

within 48 h of procedure 

initiation.

• Mean RV/LV diameter ratio 

decreased from baseline to 48 h 

post-procedure (1.55 vs. 1.13)

• Mean pulmonary artery systolic 

pressure (51.4 mm Hg vs. 36.9 

mm Hg; ) 

• Modified Miller Index score (22.5 

vs. 15.8;  decreased post-

procedure

• Moderate bleeding events 

occurred in 15 patients (10%).

• No ICH intracranial haemorrhage

Piazza, Gregory et al. “A Prospective, Single-Arm, Multicenter Trial of Ultrasound-Facilitated, Catheter-
Directed, Low-Dose Fibrinolysis for Acute Massive and Submassive Pulmonary Embolism: The SEATTLE 
II Study.” JACC. Cardiovascular interventions vol. 8,10 (2015): 1382-1392.





• OPTALYSE PE Trail

• Randomized trial

• AIM- lowest optimal tPA dose 

and delivery duration by 

USCDT

• 101 patients

• Hemodynamically stable adults 

with acute intermediate-risk 

pulmonary embolism

• Patients received treatment with 

1 of 4 USCDT regimens.

• The tPA dose ranged from 4to12 

mg per lung and infusion 

duration   from 2 to 6h.

• The primary efficacy end point –

reduction in RV /LV ratio by CT 

/2D ECHO

• Secondary endpoint-embolic 

burden by refined  modified 

Miller score, measured on CTPA 

48 hours after  initiation of 

USCDT.

• Decrease in RA/LV ratio was 

same in all 4 groups ( improved 

by 25%)

• Four patients experienced  major 

bleeding(4%).2 intracranial 

hemorrhage event

• Treatment with USCDT using a 

shorter delivery duration and 

lower-dose tPA -associated with 

improved RV function and  

reduction in  clot burden.

Tapson, Victor F et al. “A Randomized Trial of the Optimum Duration of Acoustic Pulse Thrombolysis Procedure in Acute 
Intermediate-Risk Pulmonary Embolism: The OPTALYSE PE Trial.” JACC. Cardiovascular interventions vol. 11,14 (2018): 
1401-1410.



Tapson, Victor F et al. “A Randomized Trial of the Optimum Duration of Acoustic Pulse Thrombolysis Procedure in Acute 
Intermediate-Risk Pulmonary Embolism: The OPTALYSE PE Trial.” JACC. Cardiovascular interventions vol. 11,14 (2018): 
1401-1410. doi:10.1016/j.jcin.2018.04.008



• FLARE Study

• Prospective, Single-Arm, 

Multicenter Trial

• Catheter-Directed Mechanical 

Thrombectomy for Intermediate-

Risk Acute Pulmonary Embolism

• 106 patients

• Aim-evaluate the safety and 

effectiveness of percutaneous 

mechanical thrombectomy using 

the FlowTriever System (Inari 

Medical , Irvine ,California)

• Primary effectiveness end point-

core laboratory–assessed change 

in RV/LV ratio. 

• The primary safety endpoint –

comprised device-related death, 

major bleeding, treatment-related 

clinical  deterioration, pulmonary 

vascular injury ,or cardiac injury 

within 48h of thrombectomy.

• Mean procedural time-94min

• Mean ICU stay1.5days

• 43 patients (41.3%) did not 

require any ICU stay 

• At 48h post procedure ,average 

RV/LV ratio reduction-

0.38(25.1%).

• 3.8% experienced 6 major adverse 

events ,with 1 patient (1.0%) 

major bleeding

• No ICH

Tu, Thomas et al. “A Prospective, Single-Arm, Multicenter Trial of Catheter-Directed Mechanical Thrombectomy for 
Intermediate-Risk Acute Pulmonary Embolism: The FLARE Study.” JACC. Cardiovascular interventions vol. 12,9 (2019): 
859-869.



Markovitz,  et  al.: Safety of the Inari FlowTriever; American 
Journal of Interventional Radiology • 2020 • 4(18)

Aim- evaluates the safety of percutaneous mechanical thrombectomy with the Inari FlowTriever System 

(Inari Medical, Irvine, California) for the treatment of acute massive/submassive pulmonary embolism (PE) 

specifically in therapeutically anticoagulated patients with contraindication to thrombolysis



A single-center retrospective chart 

review  on patients with 

contraindication to thrombolysis 

and massive/submassive PE who 

underwent FlowTriever

thrombectomy 

• Primary  outcomes  - procedure  

or  device-related  complications  

within  30  days of discharge. 

• Secondary outcomes - technical 

and clinical success defined by 

improvement in mean 

pulmonary artery pressure 

(PAP), oxygen saturation, and 

heart rate.

• 13 patients

• technical success achieved in all 

cases.

• Zero major or minor adverse 

events, technical complications, 

delayed procedure-related 

complications, or deaths within 

30 days of hospital discharge 

occurred. 

• Mean PAP decreased 

significantly by 19.1% (32.5 ±

13.3 mmHg to 26.3 ± 12.4 

mmHg;  P  = 0.0074, 95% 

confidence interval (CI) 2.0–

10.5 mmHg). 

• Oxygen saturation improved 

post-procedure (increased 3.9 ±

3.8%;  p  = 0.0032, 95% CI 

1.66.1%) as did heart rate 

(decreased 22.2 ± 17.0 bpm;  P  

< 0.001, 95% CI 11.9–32.4 

bpm).



• EXTRACT-PE
• Prospective, Multicenter Trial
• Evaluate the Safety and Efficacy 

of the Indigo Aspiration System 
in Acute Pulmonary Embolism

• 119 patient acute submassive
PE

• Primary efficacy endpoint-change 

in RV/LV ratio from base line to 

48 hours post-procedure on 

CTPA

• Primary safety endpoint-a 

composite of 48 hours major 

adverse events: device related 

death, major bleeding ,and  

device-related serious adverse 

events

• Median device insertion to  

removal time 37.0 min.

• Two(1.7%) patients received 

intraprocedural thrombolytics.

• Mean RV/LV ratio reduction 

from base line to 48h post-

procedure 0.43.

• Two (1.7%) patients experienced 

3  major adverse events.

• Rates of cardiac injury, 

pulmonary vascular injury, 

clinical deterioration , major 

bleeding, and device-related 

death  at 48h -

0%,1.7%,1.7%,1.7%,and 

0.8%,respectively.

Sista, A.K. et al. J Am Coll Cardiol Intv. 2021;14(3):319–29.



Kuo, William T et al. “Pulmonary Embolism Response to Fragmentation, Embolectomy, and Catheter 
Thrombolysis (PERFECT): Initial Results From a Prospective Multicenter Registry.” Chest vol. 148,3 (2015): 
667-673.



• Aim-safety  and  effectiveness of  catheter-directed therapy  (CDT) as 
an  alternative treatment of  acute PE.

• Population -101 patients -acute massive (n-28)  or  submassive PE(n-
73)

• Catheter-Directed Therapy-immediate  catheter-directed mechanical or  
pharmacomechanical thrombectomy  using defined modern CDT 
techniques, including  low-profile catheters (10F),  catheter-directed 
fragmentation of  PE, intraclotlytic injection  (if drug was given), and 
aspiration and / CDT with tPA or Urokinase

Kuo, William T et al. “Pulmonary Embolism Response to Fragmentation, Embolectomy, and Catheter 
Thrombolysis (PERFECT): Initial Results From a Prospective Multicenter Registry.” Chest vol. 148,3 (2015): 
667-673.



• Clinical success - defined as meeting all three end points: stabilization  of  
hemodynamics; improvement in pulmonary hypertension, right-sided heart strain, 
or both; and survival to hospital discharge.

• Clinical success - 24 of 28 patients with massive PE (85.7%; 95% CI, 67.3%-
96.0%) and 71 of 73 patients with submassive PE (97.3%; 95% CI, 90.5%-
99.7%). 

• Four of six deaths - due to  massive  PE, and two  due to submassive PE

Kuo, William T et al. “Pulmonary Embolism Response to Fragmentation, Embolectomy, and Catheter 
Thrombolysis (PERFECT): Initial Results From a Prospective Multicenter Registry.” Chest vol. 148,3 (2015): 
667-673.



• Mean pulmonary artery pressure improved from 51.17 ± 14.06 to 37.23 ± 15.81 
mm Hg 

• Follow-up echo, 57 of 64 (81%) showed improvement in right-sided heart strain.

• No major procedure-related complications, major hemorrhages, or hemorrhagic 
strokes.

• No advantage in patients treated with USAT vs standard CDT

• CDT may be performed effectively without the added cost associated with USAT 

infusion catheters.

Kuo, William T et al. “Pulmonary Embolism Response to Fragmentation, Embolectomy, and Catheter 
Thrombolysis (PERFECT): Initial Results From a Prospective Multicenter Registry.” Chest vol. 148,3 (2015): 
667-673.



Safety Outcomes  after CDT Values

Hospital stay, d 8.23   ± 4.82

In-hospital death .  6 (5.9)

30-d  mortality 1  (1.0)

IVC filter placed 65 (64.4)

Major bleeding within 30 d 0

Intracranial hemorrhage 0

Kuo, William T et al. “Pulmonary Embolism Response to Fragmentation, Embolectomy, and Catheter 
Thrombolysis (PERFECT): Initial Results From a Prospective Multicenter Registry.” Chest vol. 148,3 (2015): 
667-673.



Kuo, William T et al. “Pulmonary Embolism Response to Fragmentation, Embolectomy, and Catheter 
Thrombolysis (PERFECT): Initial Results From a Prospective Multicenter Registry.” Chest vol. 148,3 (2015): 
667-673.



Geller et al. Outcomes of catheter-directed versus systemic thrombolysis for the treatment of pulmonary 
embolism: A real-world analysis of national administrative claims, Vascular Medicine 2020, Vol. 25(4) 334 –
340



• Retrospective analysis 

• Study population-all patients hospitalized with a PE between January  1,  2004  
and  December  31,  2014  by  searching  the database for hospitalization claims 
with a PE ICD-9-CM code

• 623 in CDT and 1283 high risk features patients in ST group  

• Primary outcome - intracranial hemorrhage during the index hospitalization, in-
hospital bleeding, and in-hospital mortality

• Secondary endpoints -30-day mortality and 1-year mortality.  These were assessed 
by using the Social Security Death 

Geller et al. Outcomes of catheter-directed versus systemic thrombolysis for the 
treatment of pulmonary embolism: A real-world analysis of national administrative 
claims, Vascular Medicine 2020, Vol. 25(4) 334 –340



Geller et al. Outcomes of catheter-directed versus systemic thrombolysis for the treatment of pulmonary 
embolism: A real-world analysis of national administrative claims, Vascular Medicine 2020, Vol. 25(4) 334 
–340



Geller et al. Outcomes of catheter-directed versus systemic thrombolysis for the treatment of 
pulmonary embolism: A real-world analysis of national administrative claims, Vascular Medicine 
2020, Vol. 25(4) 334 –340

• CDT  was associated with 1)similar ICH rates, 2)increased all-cause bleeding, and 3) 
lower short and intermediate-term mortality when compared with ST

• the results should not be extrapolated to patients with a lower risk of mortality 
• large-scale randomized clinical trials with appropriate comparator arms is needed 



Aim-whether treatment of acute intermediate-risk pulmonary 

embolism with parenteral anticoagulation for a short period of 72 h, 

followed by a switch to a direct oral anticoagulant (dabigatran), is 

effective and safe.

Klok FA et al; Early switch to oral anticoagulation in patients with acute intermediate-risk 

pulmonary embolism (PEITHO-2): a multinational, multicentre, single-arm, phase 4 trial. Lancet 

Haematol. 2021 Sep;8(9):e627-e636. 



Study Outcomes Results 

• Multinational, multicentre, 
single-arm, phase 4 trial

• 402 patients 
• Adult patients (aged ≥18 years) 

with symptomatic 
intermediate-risk pulmonary 
embolism, with or without DVT

• Patients received parenteral 
LMWH/UFH 72 h after diagnosis 
of pulmonary embolism before 
switching to oral dabigatran 
150 mg twice per day following 
a standard clinical assessment.

• The primary outcome - recurrent 

symptomatic venous 

thromboembolism or pulmonary 

embolism-related death within 6 

months. 

• The primary and safety outcomes 

were assessed in the intention-to-

treat population

• Recurrent  symptomatic VTE   

occurred  seven (2%) patients, 

• At 6 months, 11 (3% )had at least 

one major bleeding event and 16 

(4%)had at least one clinically 

relevant non-major bleeding 

event

• Conclusion-intermediate-risk 

pulmonary embolism  found that 

a  management  strategy  of early 

switch from heparin to dabigatran 

after rigorous clinical assessment 

of stabilization at 72 h was both 

effective and safe.



Klok FA et al; Early switch to oral anticoagulation in patients with acute intermediate-risk 
pulmonary embolism (PEITHO-2): a multinational, multicentre, single-arm, phase 4 trial. 
Lancet Haematol. 2021 Sep;8(9):e627-e636. 



Lee, Timothy et al. “Survival and recurrence after acute pulmonary embolism treated with pulmonary 
embolectomy or thrombolysis in New York State, 1999 to 2013.” The Journal of thoracic and cardiovascular 
surgery vol. 155,3 (2018): 1084-1090.

• Retrospective cohort ( 257 pts vs 1854 of thrombolytic therapy)

• No difference between Surgical/Thrombolysis in 30day mortality(15.2%vs13.2%) or 5yr 

survival(72.4vs 76.1)

• Stroke (1.9%vs0.8%) and recurrent PE(3.8%vs1.2%) higher in thrombolysis group

• Thrombolysis was associated with a higher rate of recurrent PE necessitating inpatient  

readmission

• Pulmonary embolectomy and thrombolysis are associated with similar early and long-term 

survival, supporting guideline recommendations for embolectomy when thrombolysis is 

contraindicated.

• Limited to large centers-experienced surgeon and cardiopulmonary bypass required



Cohen, A T et al. “Comparison of the Novel Oral Anticoagulants Apixaban, Dabigatran, 
Edoxaban, and Rivaroxaban in the Initial and Long-Term Treatment and Prevention of 
Venous Thromboembolism: Systematic Review and Network Meta-Analysis.” PloS 
one vol. 10,12 e0144856. 30 Dec. 2015,



Population Adult patients (18 years of age) with an objectively 

confirmed symptomatic VTE (DVT and/or PE), who 

were receiving initial/long-term treatment following an 

acute VTE event. 

Study design Prospective, phase III RCTs, with no restriction on 

randamisation  procedure: double-blind or open label

Intervention Treatments of interest include the following NOACs: • 

Apixaban • Dabigatran • Rivaroxaban • Edoxaban

Outcomes Recurrent VTE and VTE-related death • Major 

bleeding • CRNM bleeding  • All-cause mortality



Cohen, A T et al. “Comparison of the Novel Oral Anticoagulants Apixaban, Dabigatran, Edoxaban, 
and Rivaroxaban in the Initial and Long-Term Treatment and Prevention of Venous 
Thromboembolism: Systematic Review and Network Meta-Analysis.” PloS one vol. 10,12 e0144856. 
30 Dec. 2015,



Cohen, A T et al. “Comparison of the Novel Oral Anticoagulants Apixaban, Dabigatran, Edoxaban, and 
Rivaroxaban in the Initial and Long-Term Treatment and Prevention of Venous Thromboembolism: 
Systematic Review and Network Meta-Analysis.” PloS one vol. 10,12 e0144856. 30 Dec. 2015,



Cohen, A T et al. “Comparison of the Novel Oral Anticoagulants Apixaban, Dabigatran, 
Edoxaban, and Rivaroxaban in the Initial and Long-Term Treatment and Prevention of Venous 
Thromboembolism: Systematic Review and Network Meta-Analysis.” PloS one vol. 10,12 
e0144856. 30 Dec. 2015,

• Apixaban treatment was associated with the most favourable safety profile of the NOACs, 
showing a statistically significantly reduced risk of 'major or clinically relevant non-major 

(CRNM) bleed' compared with rivaroxaban (0.47 [0.36, 0.61]), dabigatran (0.69 [0.51, 0.94]), 
and edoxaban (0.54 [0.41, 0.69]).

• Dabigatran was also associated with a significantly lower risk of 'major or CRNM bleed' 
compared with rivaroxaban (0.68 [0.53, 0.87]) and edoxaban (0.77 [0.60, 0.99]).





Clinical  trial Study  drug Comparator Follow-up  
length

Number  of  
patients

Efficacy  
outcome

Incidence  of 
efficacy  
outcome

Incidence  of  
major 
Bleeding

Hokusai  VTE  
Cancer

Edoxaban Dalteparin 12 months 1050 Recurrent  
VTE

Edoxaban:7.9
%Dalteparin:1
1.3% HR0.71 
(0.48-1.06)

Edoxaban:6.9
% Dalteparin:  
4.0% HR: 1.77 
(1.03-3.04)

SELECT-D Rivaroxaban Dalteparin 6 months 406 Recurrent  
VTE

Rivaroxaban:  
4% 
Dalteparin:  
11% HR:  0.43 
(0.19-0.99)

Rivaroxaban:  
6% 
Dalteparin:  
4% HR:  1.83 
(0.68-4.96)

ADAM  VTE Apixaban Dalteparin 6 months 300 Venous  or  
arterial  
thromboemb
olism

Apixaban:  
6%Dalteparin:  
6% HR: 0.93 
(0.43-2.02)

Apixaban: 0% 
Dalteparin:  
1.4% HR:  not  
estimable

CARAVAGGIO Apixaban Dalteparin 6 months 1155 Recurrent  
VTE

Apixaban:  
5.6%Daltepari
n:  7.9% HR:  
0.63 (0.37-
1.07)

Apixaban:  
3.8%Daltepari
n:  4.0% HR:  
0.82 (0.40-
1.69)

Y.  Yamashita,  T.  Morimoto  and  T.  Kimura ; Journal  
of  Cardiology  79  (2022)  79–89



Clive Kearon et al.Duration of anticoagulant therapy for deep vein thrombosis and pulmonary embolism. Blood 2014; 123 (12): 
1794–1801



Extended phase Anticoagulation 

• Unprovoked VTE or provoked by persistent risk factor- extended-phase anticoagulation 
with a DOAC (strong recommendation, moderate-certainty evidence).

• Patients on extended-phase anticoagulation - reevaluated at least on an annual basis, and at 
times of significant change in health status.

• Extended-phase anticoagulation- the use of reduced-dose apixaban or rivaroxaban over full-
dose apixaban or rivaroxaban (weak recommendation, very low certainty evidence).

(Eg. Reduced dose refers to apixaban 2.5 mg twice daily and rivaroxaban 10 mg once daily.)

• Extended-phase anticoagulation, - reduced-dose DOAC over aspirin or no therapy (strong 
recommendation, low-certainty evidence) and suggest rivaroxaban over aspirin (weak 
recommendation, moderate-certainty evidence)

Stevens Scott M. et al. Antithrombotic Therapy for VTE Disease CHEST 2021; 160(6):2247-2259





• Randomized, open-label, 

blinded end point trail 

• Retrievable IVC filter 

implantation plus 

anticoagulation (filter group; n = 

200) or anticoagulation alone 

with no filter implantation 

(control group; n =199)

• Primary outcome: Symptomatic 

recurrent PE at 3months

• Secondary Outcomes: Recurrent 

PE at 6months/ Symptomatic 

DVT/Major Bleeding/Death at 3 

and 6months/Filter 

complications

• Use of a retrievable inferior 

vena cava filter plus 

anticoagulation compared with 

anticoagulation alone did not 

reduce the risk of symptomatic 

recurrent pulmonary embolism 

at 3 months 

• Does not support the use of this 

type of filter in patients who can 

be treated with anticoagulation

Mismetti, Patrick et al. “Effect of a retrievable inferior vena cava filter plus anticoagulation 
vs anticoagulation alone on risk of recurrent pulmonary embolism: a randomized clinical 
trial.” JAMA vol. 313,16 (2015): 1627-35.



Mismetti, Patrick et al. “Effect of a retrievable inferior vena cava filter plus anticoagulation vs 
anticoagulation alone on risk of recurrent pulmonary embolism: a randomized clinical trial.” JAMA vol. 
313,16 (2015): 1627-35.



Mismetti, Patrick et al. “Effect of a retrievable inferior vena cava filter plus anticoagulation 
vs anticoagulation alone on risk of recurrent pulmonary embolism: a randomized clinical 
trial.” JAMA vol. 313,16 (2015): 1627-35.



Subsegmental and Incidental PE

• Subsegmental PE (SSPE)- small peripheral clot beyond 5th order of pulmonary 
artery.

• Isolated  SSPE  can  be  unique  (one subsegmental vessel  involved) or  multiple  
(two  or  more  subsegmental  vessels  involved)  

• Incidental SSPE is found casually in asymptomatic patients, usually by  diagnostic  
imaging  performed  for  other  reasons 

• Symptomatic  SSPE  is  found  in patients  presenting  with  pleuritic  pain  or  
acute  dyspnea ,or both.

Yoo HHB, Nunes-Nogueira VS, Fortes Villas  Boas PJ. Anticoagulant  treatment  
for  subsegmental  pulmonary  embolism. Cochrane Database of Systematic 
Reviews  2020,  Issue  2.  Art.  No.:  CD010222.



Subsegmental  and Incidental PE

In patients with subsegmental pulmonary embolism (PE) (no involvement of more 

proximal pulmonary arteries) and no proximal DVT in the legs who have a

• (I) low risk for recurrent VTE - clinical surveillance over anticoagulation (weak 
recommendation, low-certainty evidence)

• (II) high risk for recurrent VTE  - anticoagulation over clinical surveillance (weak 
recommendation, low-certainty evidence).

In patients who are incidentally found to have asymptomatic PE- the same initial 
and long-term anticoagulation as for comparable patients with symptomatic PE 
(weak recommendation, moderate-certainty evidence).

Stevens Scott M. et al. Antithrombotic Therapy for VTE Disease CHEST 2021; 
160(6):2247-2259



Symptomatic SSPE diagnosis

Confirmed by experienced 
radiologist ?

Low risk of VTE recurrence ?

Good cardio-pulmonary 
reserve ?

B/L lower limb USG

Consider clinical surveillance

Serial B/L lower limb USG

Anticoagulation

Anticoagulation

Anticoagulation

Yes

Yes

Yes

No DVT

No

No

DVT

Management strategy for 

symptomatic subsegmental PE

Carrier M, Klok FA.Symptomatic subsegmental 
pulmonary embolism: to treat or not to treat? 
Hematology 2017:237-241)



CONCLUSION

• Therapeutic dose anticoagulation is the main treatment of intermediate risk PE.

• Systemic fibrinolysis and Catheter-based therapy indicated in patients who develop 
hemodynamic decompensation.

• Purely mechanical catheter embolectomy techniques may be advantageous in patients 
with PE with contraindication to fibrinolytic therapy.

• Catheter-based therapy may be as an alternative to

1) Surgical embolectomy for patients whom systemic fibrinolysis has failed

2) Systemic fibrinolysis contraindicated

3) Hemodynamic deterioration despite anticoagulation as alternative to 

systemic fibrinolysis

• More precise risk stratification tools to pre-emptively identify patients with 
intermediate-risk PE with the highest risk of clinical deterioration will be necessary for 
selection of those who would benefit from advanced therapies.


