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Learning Objectives 

 Understand how to apply ‘VTE Advisor Order-Set’ to your patients

 Differentiate Between Low Risk vs. Moderate Risk vs. Highest risk for VTE 

 Be able to figure out who in Moderate risk who needs VTE prophylaxis and 

who does not

 Review ‘Strong VTE Risk Factors’ vs ‘Intermediate Risk Factors’ 

 Review Guidelines on VTE  Prophylaxis for Surgical patients 

 Review who is recommended to get extended prophylaxis 



VTE in medical inpatients is common

Half of VTE events occur due to 
hospital admission for surgery 
(24%) or medical illness (22%)

40% of hospitalized patients 
have 3 or more risk factors 

for VTE

Increase in thrombosis risk in 
medical inpatients persists 45 

to 60 days after discharge

Risk factors for VTE in hospital 
include cancer, older age, prior 
VTE, central lines, immobility



Who is at risk for VTE in hospital?

• Risk Assessment Models (RAMs) can identify inpatients at high risk

• Examples: Padua, IMPROVE-VTE Scores

Padua RAM: Factors

Previous VTE
Thrombophilia
Active cancer
Age > 70 years
Reduced mobility
Recent trauma/surgery
Heart or respiratory failure
Acute MI or stroke
Hormonal treatment
Obesity (BMI > 30) 
Infection/rheumatologic

IMPROVE-VTE RAM: Factors

Previous VTE
Thrombophilia
Active cancer
Age > 60 years
Immobilization of ≥ 7 days
Lower limb paralysis
ICU/CCU stay

These RAMs are not 
extensively validated 
for guiding decisions 

about prophylaxis

Spyropoulos Chest 2011
Leizorovicz Circulation 2004

QUANTITATIVE RISK ASSESSMENT MODELS



VTE Prophylaxis: 

Three bucket Model 

(Qualitative Method)









Three Bucket Model 

High 

Moderate

Low

Pharmacologic Prophylaxis plus IPC

No prophylaxis; Ambulate & Reassess 

Pharmacologic Prophylaxis or IPC if 

contraindication exits

NO Prophylaxis



What you need 

to navigate VTE 

order-set

Know High Risk Bucket (special populations)

Know Low Risk Bucket 

Know Strong Risk factors for VTE (9)

Know intermediate Risk Factors VTE (10)

Moderate Risk Equation #1:  Strong VTE RF + 

admission for >48 hrs = VTE Prophylaxis 

Moderate Risk Equation #2: Intermediate VTE RF+ 

48 hrs+ immobility from baseline= VTE Prophylaxis 



Three Bucket Model 

High 

Moderate

Low

Pharmacologic Prophylaxis plus IPC

No prophylaxis; Ambulate & Reassess 

Pharmacologic Prophylaxis or IPC if 

contraindication exits

NO Prophylaxis



Highest Risk : MICU/SICU/NICU/Ortho 

1. On Ventilator

2. CVA

3. THA (Hip Replacement)

4. TKA (Knee Replacement)

5. Hip Fracture Surgery

6. Major Lower extremity Surgery

7. Spine Surgery (not including elective spine surgery) 

8. Multiple Major Truama

9. Abdominal-pelvic surgery for Cancer

H

Indication for extended VTE Prophylaxis



Extended Prophylaxis in Surgical Cases

For patients without increased bleeding risk, extended duration of 

postoperative prophylaxis for up to 35 days is recommended over shorter-

duration prophylaxis of 10 to 14 days, which is the minimum recommended 

duration of pharmacologic VTE prophylaxis in orthopedic surgery.
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Case 1

 35 y/o male rancher in northern Arizona with no PMHx who got kicked by 
horse resulting in right pelvic fracture.  Presented to hospital with right pelvic 
fracture and underwent right hip fracture pinning surgery. 

IM consulted for pain management and discharge planning  for acute rehab 
placement and  VTE Prophylaxis recommendations: Your orders for VTE Prophylaxis 
are: 

A. UFH until discharge to rehab facility

B. Enoxaparin in hospital with IPC/GCS  and with extended therapy 4 weeks after 
discharge

C. Apixiaban for extended therapy up to 35 days

D. Enoxaparin in hospital  with IPC/GCS  with extended prophylaxis for 35 days



Case 1: 

 35 y/o male rancher in northern Arizona with no PMHx who got kicked by 

horse resulting in right pelvic fracture.  Presented to hospital with right pelvic 

fracture and underwent right hip fracture pinning surgery. 

IM consulted for pain management and discharge planning  for acute rehab. For 

VTE Prophylaxis your recommendations are:

A. UFH until discharge to rehab facility

B. Enoxaparin in hospital with IPC/GCS  and with extended therapy 4 weeks after 

discharge

C. Apixiaban (DOAC) for extended therapy up to 35 days

D. Enoxaparin in hospital  with IPC/GCS  with extended prophylaxis for 35 days



Case 1 

 35 y/o male rancher in northern Arizona with no PMHx who got kicked by 
horse resulting in right pelvic fracture.  Presented to hospital with right pelvic 
fracture and underwent right hip fracture pinning surgery. 

IM consulted for pain management and discharge planning  for acute rehab. For 
VTE Prophylaxis your recommendations are:

A. UFH until discharge to rehab facility

B. Enoxaparin in hospital with IPC/GCS  and with extended therapy 4 weeks after 
discharge

C. Apixaban for extended therapy up to 35 days

D. Enoxaparin in hospital  with IPC/GCS  with extended chemical prophylaxis for 35 
days



Extended Prophylaxis in Surgical Cases

For patients without increased bleeding risk, extended duration of 

postoperative prophylaxis for up to 35 days is recommended over shorter-

duration prophylaxis of 10 to 14 days, which is the minimum recommended 

duration of pharmacologic VTE prophylaxis in orthopedic surgery.
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June 2013

EPCAT II TRIAL Feb 2018

Then…IM Made Friends With Orthopedics…. 
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ASH GUIDELINES RECCOMENDATION 

Definitions 



Outcomes
Relative effect: 

RR (95% CI)

Anticipated absolute effects (95% CI)

Risk with UFH Risk difference with LMWH

Mortality 0.90
(0.75 to 1.08)

243 per 1,000
24 fewer deaths per 1,000 

(61 fewer to 19 more)

PE 0.80
(0.44 to 1.46)

11 per 1,000
2 fewer PE per 1,000

(6 fewer to 5 more)

Symptomatic 
proximal DVT

0.87
(0.60 to 1.25)

25 per 1,000
3 fewer DVT per 1,000

(10 fewer to 6 more)

Major bleeding 0.98
(0.76 to 1.27)

53 per 1,000
1 fewer bleeds per 1,000

(13 fewer to 14 more)

Heparin-induced 
thrombocytopenia

0.42
(0.15 to 1.18)

6 per 1,000
4 fewer episodes per 1,000

(5 fewer to 1 more)

Critically ill patients 
may require other 
prophylaxis options 
due to hepatic or 
renal dysfunction.

Recommendation
In critically ill medical patients, the panel suggests using LMWH over UFH
(conditional recommendation, moderate certainty) 

LMWH compared with UFH in critically ill patients:

Quality of Evidence (GRADE): Low        Moderate        Strong



Dual VTE Prophylaxis: Is it indicated? 

 Yes by Chest 2012 Guidelines for Surgical patients

 Yes in surgical cases (2019 Draft ASH Surgical Guidelines) 

 No in  Medical  patients in ICU per ASH Guidelines 2018  (next slide) 



Outcomes
Relative effect: 

RR (95% CI)

Anticipated absolute effects (95% CI)

Risk with pharmacologic 
prophylaxis alone

Risk difference with combined 
prophylaxis

Mortality 0.50
(0.05 to 5.30)

8 per 1,000
4 fewer deaths per 1,000

(8 fewer to 34 more)

PE 0.35
(0.05 to 2.22)

1 per 1,000
1 fewer PE per 1,000
(1 fewer to 1 more)

Symptomatic 
proximal DVT

0.13
(0.04 to 0.40)

2 per 1,000
2 fewer DVT per 1,000

(2 fewer to 1 fewer)

Major bleeding 2.83
(0.30 to 26.70)

28 per 1,000
51 more bleeds per 1,000

(20 fewer to 720 more)

Recommendation

In acutely and critically ill medical patients, the panel suggests pharmacological VTE prophylaxis alone over 
mechanical combined with pharmacological VTE prophylaxis (conditional recommendation, very low certainty) 

Mechanical combined with pharmacologic compared with pharmacologic alone:

Quality of Evidence (GRADE): Low        Moderate        Strong



Three Bucket Model 

High 

Moderate

Low

Pharmacologic Prophylaxis plus IPC

No prophylaxis; Ambulate & Reassess 

Pharmacologic Prophylaxis or IPC if 

contraindication exits

NO Prophylaxis



Moderate Risk : Majority Med/Sx Patients!  
M
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Outcomes
Relative effect: 

RR (95% CI)

Anticipated absolute effects (95% CI)

Risk with no parenteral 
anticoagulant

Risk difference with parenteral 
anticoagulant

Mortality 0.97 
(0.91 to 1.04)

69 per 1,000
2 fewer deaths per 1,000 

(6 fewer to 3 more)

PE 0.59
(0.45 to 0.78) 

10 per 1,000
4 fewer PE per 1,000

(6 fewer to 2 fewer)

Symptomatic 
proximal DVT

0.28
(0.06 to 1.37)

4 per 1,000
3 fewer DVT per 1,000

(4 fewer to 1 more)

Major bleeding
1.48

(0.81 to 2.71)
7 per 1,000

3 more bleeds per 1,000
(1 fewer to 12 more)

Recommendation
• In acutely ill medical patients, the panel suggests using UFH, LMWH, or fondaparinux rather than no parenteral anticoagulant 

(conditional recommendation, low certainty)

• The panel suggests using LMWH (low certainty) or fondaparinux (very low certainty) rather than UFH (conditional 
recommendation)

Parenteral anticoagulant compared with no parenteral anticoagulant:

Quality of Evidence (GRADE): Low        Moderate        Strong



VTE Prophylaxis: Three bucket Model 

SURGICAL PTSMEDICAL PTS



Moderate Risk Bucket Algorithm

• Is the patient admitted for 

>48hr, 

• Does the patient have 

Intermediate risk factor?

• Does patient have 

immobility from baseline?  

Yes 
VTE Prophylaxis 

indicated 

NO

• Is the patient admitted for 

>48 hrs? AND

• Do they have 1 strong RF? 

Yes 
VTE Prophylaxis may 

be indicated 

NO

No prophylaxis 

indicated 

Is the patient a 

moderate risk 

surgery patient?

i.e. general, 

gynecologic, 

urological,or

thoraic

NO

Yes 

VTE Prophylaxis 

indicated 



Approach to Surgical Patients

 First Consider Procedure

1. Duration (greater than 45 minutes)

2. Position

3. Area 

4. Cancer

5. ? emergency

 Second consider Other Risk factors surrounding patients 

1. Strong VTE Risk Factors

2. Intermediate Risk Factor



VTE Risk Factors

9 Strong Risk Factors 

 Major Surgery in last 7 days

 Previous history of VTE

 Active infection on IV abx

 Thrombophilia (congenital or acquired)

 Rheumatic  disease

 IBD

 Acute total immobility i.e. bedbound

 Active malignancy

 Postpartum

Intermediate Risk Factors 

 MI

 CHF

 Active infection

 COPD /Acute respiratory failure

 Severe dehydration

 Age greater than 65 y/o

 BMI>30

 Nephrotic syndrome

 Hormonal therapies

 CVL 

 Previous CVA with paresis



Equation #1 

Strong VTE RISK FACTOR + >48 hrs. = VTE Prophylaxis.  

 Major Surgery in last 7 days

 Previous history of VTE

 Active infection on IV abx

 Thrombophilia (congenital or acquired)

 Rheumatic  disease

 IBD

 Acute total immobility i.e. bedbound

 Active malignancy

 Postpartum



Equation #2

Intermediate Risk Factors + > 48 hrs. + immobility 

from baseline= VTE Prophylaxis 

 MI

 Acute COPD/Acute respiratory Failure 

 CHF

 Active infection

 Severe dehydration

 Age greater than 65 y/o

 BMI>30

 Nephrotic syndrome

 Hormonal therapies

 CVL 

 Previous CVA with paresis



CASE  2 

65 y/o male with PMHx  CAD with CABG and chronic grade I diastolic CHF is 

transferred from outside hospital after 3  days on IV Zosyn for cholecystitis being 

evaluated for laparoscopic cholecystectomy.  

Admission orders for VTE prophylaxis should include the following:

A) SCDS 

B) Enoxaparin

C) Combination of SCDS + LMWH

D) Ambulate when tolerated



CASE  2 

65 y/o male with PmHx CAD with CABG and chronic grade I diastolic CHF is transferred 

from outside hospital after 3  days on IV Zosyn for laparoscopic cholecystectomy.  

Admission orders for VTE prophylaxis should include the following:

A) SCDS 

B) Enoxaparin

C) Combination of SCDS + Enoxaparin

D) Ambulate when tolerated



CASE  2 

65 y/o male with PMHx  CAD with CABG and chronic grade I diastolic CHF is 

transferred from outside hospital after 3  days on IV Zosyn for laparoscopic 

cholecystectomy.  

Admission orders for VTE prophylaxis should include the following:

A) SCDS 

B) Enoxaparin

C) Combination of SCDS + Enoxaparin

D) Ambulate when tolerated



Moderate Risk Bucket Algorithm

• Is the patient admitted for 

>48hr, 

• Does the patient have 

Intermediate risk factor?

• Does patient have 

immobility from baseline?  

Yes 
VTE Prophylaxis 

indicated 

NO

• Is the patient admitted for 

>48 hrs? AND

• Do they have 1 strong RF? 

Yes 
VTE Prophylaxis may 

be indicated 

NO

No prophylaxis 

indicated 

Is the patient a 

moderate risk 

surgery patient?

i.e. general, 

gynecologic, 

urological,or

thoraic

NO

Yes 

VTE Prophylaxis 

indicated 



Three Bucket Model 

High 

Moderate

Low

Pharmacologic Prophylaxis plus IPC

No prophylaxis; Ambulate & Reassess 

Pharmacologic Prophylaxis or IPC if 

contraindication exits

NO Prophylaxis



Minor Surgery 



Lowest Risk : Obs/minor Sx/ Already on  

anticoagulated for other reasons

1. Minor Surgery (<30 min)

2. Laparoscopic surgery e.g.  cholecystectomy, appendectomy 

3. Already on anticoagulated (e.g afib) 

4. Cancer patients for chemo induction or infusions 

5. Observation Patients (<48 hours) 

L

• Dynamic Process

• Consider how 

likely they will stay 

in observation

• Consider their VTE 

strong risk Factors 



LOW RISK Nonorthopedic Surgery

VTE RISK =1.5%

 Low Risk (Caprini=1-2; Plastic/Reconstruction Caprini 3-4)

1. Minor elective abdominal-pelvic Surgery

▪ Appendectomy

▪ Laparoscopic cholecystectomy

▪ Minor thoracic surgery (diagnostic thorascopy)

▪ Vein ablation

▪ Elective spine surgery (e.g. spinal fusion)



CASE 3  

65 y/o male with PMHx  CAD with CABG and chronic grade I diastolic CHF presents 

for laparoscopic cholecystectomy 

Admission orders for VTE prophylaxis should include the following:

A) SCDS 

B) Enoxaparin

C) Combination of SCDS + Enoxaparin

D) Ambulate when tolerated



CASE 3  

65 y/o male with PmHx CAD with CABG and chronic grade I diastolic CHF presents 

for anticipated uncomplicated laparoscopic cholecystectomy ; discharge is at <48 

hours

Admission orders for VTE prophylaxis should include the following:

A) SCDS 

B) Enoxaparin

C) Combination of SCDS + Enoxaparin

D) Ambulate when tolerated



CASE  3 

65 y/o male with PMHx  CAD with CABG and chronic grade I diastolic CHF presents 

for uncomplicated laparoscopic cholecystectomy 

Admission orders for VTE prophylaxis should include the following:

A) SCDS 

B) Enoxaparin

C) Combination of SCDS + Enoxaparin

D) Ambulate when tolerated



Guidelines on Low Risk Surgery 

 ACCP 2012 for Low Risk Nonorthopedic surgery VTE Prevention is mechanical prophylaxis

 SAGES (Society of American Gastrointestinal and Endoscopic Surgeons) 2018 

Recommendations: 

“A meta-analysis on laparoscopic cholecystectomy indicated that routine use of VTE 

chemoprophylaxis was likely to be unnecessary and suggested considering its use only in higher risk 

patients based on risk stratification ”

Rondelli F, Manina G, Agnelli G, Becattini C. Venous thromboembolism after laparoscopic 

cholecystectomy: clinical burden and prevention. Surg Endosc. 2013;27(6):1860-4.

 ASH “Draft” Surgical VTE Prophylaxis Guidelines

https://www.ncbi.nlm.nih.gov/pubmed/?term=23389061


More Cases!  Yes…..



Case 4.2

Consulted on 45 y/o female with BMI 30 no PMhx other than diabetes with severe 
abdominal pain with abdominal mass  anticipating laparoscopic hysterectomy .

Intraoperatively pathology  preliminary read is adenocarcinoma of uterus. She had 
complication of intraoperative bleeding with some hypotension and ultimately 
underwent open TAHBSO.  Bleeding vessel was clipped and hemostasis was 
achieved with resulting hemoglobin 10. and creatinine is 1.5 (CrCL>50) 

Your team gets blood sugars and pain under control and is asked to make VTE 
recommendations

A. IPC

B. UFH + IPC

C. Fondaparinux

D. Enoxaparin + IPC 

E. Enoxaparin + IPC/GCS  with plans for Extended Prophylaxis after discharge x4 weeks

F. Enoxaparin + IPC/GCS  in hospital with plans for Extended Prophylaxis with Apixiban on 

discharge
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Case 4.2 

Consulted on 45 y/o female with BMI 30 no PMhx other than Diabetes with severe 
abdominal pain with abdominal mass  anticipating laparoscopic hysterectomy .

Intraoperatively path preliminary read is adenocarcinoma of uterus. She had 
complication of intraoperative bleeding with some hypotension and ultimately 
underwent open TAHBSO.  Bleeding vessel was clipped and hemostasis was 
achieved with resulting hemoglobin 10. and creatinine is 1.5 (CrCL>50) 

Your team gets blood sugars and pain under control and is asked to make VTE 
recommendations

A. IPC

B. UFH + IPC

C. Fondaparinux

D. Enoxaparin + IPC

E. Enoxaparin + IPC/GCS  with plans for Extended Prophylaxis after discharge x4 weeks

F. Enoxaparin + IPC/GCS  in hospital with plans for Extended Prophylaxis with Apixaban on 

discharge



Extended Prophylaxis in Surgical Cases

For patients without increased bleeding risk, extended duration of 

postoperative prophylaxis for up to 35 days is recommended over shorter-

duration prophylaxis of 10 to 14 days, which is the minimum recommended 

duration of pharmacologic VTE prophylaxis in orthopedic surgery.



Case 4.2 

Consulted on 45 y/o female with BMI 30 no PMhx other than Diabetes with severe 
abdominal pain with abdominal mass  anticipating laparoscopic hysterectomy .

Intraoperatively path preliminary read is adenocarcinoma of uterus. She had 
complication of intraoperative bleeding with some hypotension and ultimately 
underwent open TAHBSO.  Bleeding vessel was clipped and hemostasis was 
achieved with resulting hemoglobin 10. and creatinine is 1.5 (CrCL>50) 

Your team gets blood sugars and pain under control and is asked to make VTE 
recommendations

A. IPC

B. UFH + IPC

C. Fondaparinux

D. Enoxaparin + IPC

E. Enoxaparin + IPC/GCS  with plans for Extended Prophylaxis with Enoxaparin after 
discharge x4 weeks

F. Enoxaparin + IPC/GCS  in hospital with plans for Extended Prophylaxis with DOAC on 
discharge



 Advanced  cancer with 

lymphoma, pancreas, and 

gynecologic cancers

 Few colorectal and prostate



Case 5 

65 y/o male admitted for CHF exacerbation and has been in ED overflow for 8 

hours.  PMhx significant for acute on chronic systolic dysfunction with ICM 40% . 

Repeat echo-pending.    Other PMhx:  DM, HTN,HLP, BMI >30.  Your therapies 

include Lasix and is having a nice response. Oxygenation improved to 94% on 

RA and urine output is @ 1 Liter so far on Lasix . 

1. Enoxaparin

2. UFH

3. Fondaparinux

4. SCDS only

5. Ambulate and Reassess
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Case 6

 65 y/o female with insulin dependent diabetes, HTN, and COPD admitted 

with UTI with septic shock with BP 70/50 .  Overnight she was started on 

CRRT due to anuria, pressors, and IV antibiotics  

Appropriate VTE prophylaxis includes 

A. Enoxaparin with IPC

B. Fondaparinux with GCS  

C. Unfractionated heparin with IPC

D. Unfractionated heparin 
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Case 6

 65 y/o female with insulin dependent diabetes, HTN, and COPD admitted 

with UTI with septic shock with BP 70/50 .  Overnight she was started on 

CRRT due to anuria, pressors, and IV antibiotics  

Appropriate VTE prophylaxis includes 

A. Enoxaparin with IPC

B. Fondaparinux with GCS  

C. Unfractionated heparin with IPC. 

D. Enoxaparin 

E. Unfractionated heparin 



Banner Summary 2018 VTE Data

Facility & Year Total  Inpatient VTE (rate/1000 

admits)

Total 30-day Readmit 

(rate/1000 admits) 

Total VTE events (rate/1000 admits)

Univ. of Calif 2011-2014

Five academic centers 

546/79565 (9.0→6.9) 

Dignity Hospital (35 Community 

hospital system) 2011-2014

517 (1.84) 639 (2.28) 1584-→1156/280725 (5.25→4.12)

Banner System wide-2018 732/187152(2.44) 730/116802 (4.03) 1462/187152 (8.18)



Review of Learning Points

 Know how to navigate Cerner VTE Prevention Order-set

 Know how to navigate moderate risk patients and decipher who needs VTE 

prophylaxis and who does not

 Know 9 Strong VTE Risk factors

 Be familiar with Intermediate Risk Factors

 Know what populations of surgical patients need extended prophylaxis

 Be aware of possible future role for DOACS in VTE Prevention for Cancer 

patients 

 Think outside the box and document
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