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Objectives

• 1.  Diagnosis and Treatment algorithm for 
Acute Pulmonary Embolism

• 2.  Diagnosis and Treatment algorithm for 
Acute DVT



WHAT WOULD YOU DO?



WWYD?

• 45 year old female comes to the ER with chest pain and 
shortness of breath.  

• She has had a prior DVT for which she received 
coumadin for a year.  

• She stopped her blood thinner 3 months ago.

• Elective ankle surgery 2 weeks ago.

• HR 115

• BP 90/60 

• O2 sat 94% on Non Re-breather



WWYD?

• Echo shows dilated right 
ventricle

• BNP 1200

• Troponin 1.2

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=YiAdvEmxk7uklM&tbnid=sCsQjzaTXBfLIM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Pulmonary_embolism&ei=wFKQUeXXDKTM0wGt14G4Cg&bvm=bv.46340616,d.dmQ&psig=AFQjCNGWbBobF4_YDDPBBivqk_maWIJL9A&ust=1368499261648439


WWYD?

• What now?

• Who makes the decision?

• How do they make the 
decision?

• Will the best treatment plan 
be offered to this patient?
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Our System

• Admitted to hospitalist
– Pulmonary Critical Care Consult

• Consider systemic TPA
– 2/3 of TPA withheld in appropriate patients due to concerns of 

bleeding risk

• Therapeutic anticoagulation

– CT Surgery Consult
• Is there a role for embolectomy

– Vascular Surgery Consult
• Is there a role for catheter directed TPA
• What is the source of the Clot



Our System

• 6 notes in the computer

• No centralized discussion amongst doctors to 
determine the best treatment for this patient

• Is this the optimal solution for our patient?



Other Systems

InHospitall



Other Systems

InHospitall

THIS IS CHAOS



HOW DOES THE RIGHT MODEL 
WORK?



73 year old male with chest pain and 
shortness of breath

• Admission testing included
– CT scan

– Pro BNP

– Echo

– Troponin

– BMP

– CBC

– PT/INR



• Echo demonstrated large RV

– Paradoxical motion of septum

– Estimated PA pressures of 55

• Pro BNP 256

• CTA Chest:





Multidisciplinary Discussion

• Risks and benefits of TPA at 73 years old

• Thrombus burden and classification of his PE

– 100 mg TPA systemic

– 50 mg TPA systemic

– Low dose catheter directed TPA

– Open embolectomy

– Systemic anticoagulation and supportive care



How was this case handled

• Pt was started on therapeutic heparin

• Catheter directed therapy to the bilateral PE 

– Low Dose TPA given his age of >70.

• LE Duplex and IVC duplex showed a L femoral 
and iliac DVT

– No symptoms so no surgical therapy







SWAN

EKOS
EKOS



POD #1

• TPA administered at 1mg/hr/catheter

• Low dose heparin in each sheath

• Swan PA pressures monitored until resolution 
of PA hypertension

• Fibrinogen, PTT, CBC  and hemodynamics 
monitored for signs/symptoms of bleeding



Post Op Care

• Discharge planning

– Plan for 12 months of anticoagulation

– Compression stockings 30-40mmHg for two years

– 72 hour echo to look for resolution of right heart 
strain

– 3 month follow up appt. to assess for resolution of 
right heart strain and symptoms of post 
thrombotic syndrome



So How Do We Get There?

• Step one

– Prompt Identification of Disease

• Step two

– Risk Stratification

• Step three

– Develop a Patient and Disease Specific Plan



Disease Identification

• Combine risk models with good clinical 
judgement



DVT Modified Wells Criteria

Probability of VTE increases from 3 to 75 % as wells score increases



PE Modified Wells Criteria



Transition to Home 
(Included in both DVT & PE Order Set):

Diagnosis of VTE

Activate PE treatment 
order set

(*includes assessment of need 

for PE Response Team)

ICM to make appointment 
with PCP within 7 days 

and/or with 
anticoagulation clinic

Activate DVT treatment 
order set

(*includes assessment of need 

for DVT Response Team)

1. Sentara to Home Consult 
(auto-checked)

3. Transition to Oral Medication:
 NOAC
 Lovenox bridge to Coumadin

End

2. Care Coordination Consult 
(auto-checked)

Immediate 
Discharge?

Oral Medication:
 NOAC
 Lovenox bridge to Coumadin

YES

DVT Diagnosis NO

PE Diagnosis

Response Team 
not yet rolled 

out



Activate DVT and PE Orderset



Risk Stratification

• Pulmonary Embolism

– Massive

– Submassive

– Asymptomatic

• DVT

– Limb Treatening Phlegmasia

– Proximal Disease (Iliac and IVC)

– Distal Disease (Calf, Popliteal and Femoral Veins)



Why Treat Submassive PE?

1.Quiroz, Circ 2004; 109:2401-2404
2.Frémont, Chest 2008; 133;558-362

3.Schoef, Circ 2004; 110:3276-3280

4.        Kucher, Arch Intern Med 2005; 

165:1777-1781

RV/LV ratio > 0.9 is an 
independent predictor of 
mortality1-4

http://archinte.ama-assn.org/


Grifoni, Arch Intern Med 2006; 166:2151-215

Patients with persistent RV dysfunction at 
discharge: 

8 times more likely to have recurrent PE
4 times higher in mortality rate

than patients with RV dysfunction regressed at 
discharge6

http://archinte.ama-assn.org/


Risk Stratification



Study to evaluate correlation between residual thrombus and post-
thrombotic syndrome (PTS)

 71 consecutive IFDVT patients treated with CDT

 Blinded comparison of pre- and post-treatment phlebograms and 
evaluation of CEAP/Villalta scores

Greater thrombus removal gives lower PTS 
rate 

Comerota et al. J Vasc Surg. 2012 Mar;55(3):768-73.



First study to demonstrate:

 Direct and significant correlation of between PTS scores and thrombus 
clearance

 Conclusion: when thrombus clearance is complete, PTS can be avoided  

Comerota et al. J Vasc Surg. 2012 Mar;55(3):768-73.

Greater thrombus removal gives lower PTS 
rate 



Treatment Algorithm Massive PE



Asymptomatic PE and DVT



tPA Education

• A need for 
administration of tPA
in a patient with acute 
PE occurred. 

• Nursing treatment 
algorithm for 
administration of TPA

• Decrease time to 
infusion therapy and 
decrease bleeding risks

 

Physician orders 
alteplase for pulmonary 
embolism via EPIC order 

set. 

IV alteplase is obtained 
from either pharmacy or 

Omnicell. Mixing per 
Hospital’s Protocol. 

Nursing programs Alaris 
pump. If Heparin is being 
given, discontinue infusion 

prior to tPA. 

During 
administration of 

tPA 

Vital Signs Check: every 
15 min x 2 hrs, every 30 
min x 6 hrs, every hour x 

16 hrs 

Neuro Check: every 15 
min x 2 hrs, every 30 min 
x 6 hrs, every hour x 16 

hrs 

 

aPTT every 4 hours until 
less than 80 – start Post-

Alteplase Heparin 
Infusion 

No heparin infusion 
prior to tPA, then may 

start Post-Alteplase 
Heparin Infision. 









PE Reponse Team

InHospital

Pulmonary Medicine

Vascular Surgery

Admitting Physician



We’ve found some clogs in 

your lungs…


