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VTE in medical inpatients

Blood Adv (2018) 2 (22): 3198–3225

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

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

• 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
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Acutely or Critically ill medical patients: 
Pharmacological vs None

• Recommends using UFH or LMWH (strong, moderate)

• Suggests using LMWH over UFH (conditional, moderate)

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)

Quality of Evidence (GRADE): Low        Moderate        Strong Blood Adv (2018) 2 (22): 3198–3225



• Suggests pharmacological VTE prophylaxis over mechanical 
prophylaxis (conditional, very low)

Outcomes
Relative effect: 
RR (95% CI)

Anticipated absolute effects (95% CI)

Risk with pharmacologic
prophylaxis

Risk difference with 
mechanical prophylaxis

Mortality 0.95
(0.42 to 1.13)

18 per 1,000
1 fewer death per 1,000

(11 fewer to 21 more)

PE 1.54
(0.48 to 4.93)

1 per 1,000
1 more PE per 1,000
(1 fewer to 4 more)

Symptomatic 
proximal DVT

2.20
(0.22 to 22.09)

2 per 1,000
2 more DVT per 1,000
(1 fewer to 38 more)

Major bleeding
0.87

(0.25 to 3.08)
28 per 1,000

4 fewer bleeds per 1,000
(21 fewer to 58 more)

Quality of Evidence (GRADE): Low        Moderate        Strong

Acute or Critically ill medical patients: 
Mechanical vs Pharmacological

Blood Adv (2018) 2 (22): 3198–3225



• Suggest pharmacological or mechanical prophylaxis alone 
over combination (conditional, very low)

Acute or Critically ill medical patients: 
Mechanical vs Combination 

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)

Blood Adv (2018) 2 (22): 3198–3225Quality of Evidence (GRADE): Low        Moderate        Strong



Acute or Critically ill medical patients: 
Mechanical vs none

In whom do not receive pharmacological prophylaxis, suggest 
using mechanical VTE prophylaxis over no prophylaxis 
(conditional, moderate)

Blood Adv (2018) 2 (22): 3198–3225



Acutely ill hospitalized medical patients: 
LMWH vs DOACs

• Recommends using LMWH over DOACs (strong, moderate)

Outcomes
Relative effect: 
RR (95% CI)

Anticipated absolute effects (95% CI)

Risk with prophylactic LMW
H

Risk difference with any DO
AC

Mortality
0.64

(0.21 to 1.98)
1 per 1,000

0 fewer deaths per 1,000 
(1 fewer to 1 more)

PE
1.01

(0.29 to 3.53)
1 per 1,000

0 fewer PE per 1,000
(1 fewer to 3 more)

Symptomatic 
proximal DVT

1.03
(0.34 to 3.08)

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

(1 fewer to 4 more)

Major bleeding
1.70

(1.02 to 2.82)
2 per 1,000

2 more bleeds per 1,000
(0 fewer to 4 more)*

Quality of Evidence (GRADE): Low        Moderate        Strong Blood Adv (2018) 2 (22): 3198–3225



Acutely ill hospitalized medical patients: 
need for extended therapy?

• Recommends inpatients over inpatients plus extended 
duration outpatient VTE prophylaxis (strong, moderate)

Outcomes
Relative effect: 
RR (95% CI)

Anticipated absolute effects (95% CI)

Risk difference with extended prophylaxis

Mortality
1.00

(0.89 to 1.12)
0 fewer deaths per 1,000

(5 fewer to 5 fewer)

PE
0.63

(0.39 to 1.03)
1 fewer PE per 1,000

(3 fewer to 0 fewer)

Symptomatic proximal 
DVT

0.54
(0.32 to 0.91)

3 fewer DVT per 1,000
(4 fewer to 1 fewer)

Major bleeding
2.09

(1.33 to 3.27)
4 more bleeds per 1,000

(1 more to 8 more)

Quality of Evidence (GRADE): Low        Moderate        Strong Blood Adv (2018) 2 (22): 3198–3225



Prevention of VTE in Korea

J Korean Med Sci 2014; 29: 164-171

• Recommends repeated 
assessment of VTE risk and 
bleeding risk 

• For acutely ill medical 
patients with one or more 
risk factors, recommend 
pharmacological or 
mechanical prophylaxis



Risk of VTE vs Risk of bleeding

• Critically ill patients are at high risk for venous thromboembolism 
and bleeding.

• Balancing the dual risks of DVT and bleeding is difficult. 

• Optimal care of ICU patients is to administer anticoagulant 
prophylaxis for reducing VTE while simultaneously minimizing 
bleeding.  

Curr Opin Pulm Med 2009; 15: 455-462



Venous thromboembolism 
risk factors in ICU 
General VTE risk factors ICU-acquired VTE risk factor

Age Sepsis

Past history of VTE Vasopressor use

Past history of cancer Respiratory or cardiac failure

Immobilization Pharmacologic sedation

Obesity Mechanical ventilation

Pregnancy Central venous catheter

Trauma, spinal cord injury End-stage renal failure

Recent surgery

Stroke

Critical Care (2015) 19:287 



Risk Assessment: Padua Prediction Score

• Low-risk patients (score <4): 
0.3%

• High-risk patients (score ≥4):
2.2% (receiving adequate in-
hospital thromboprophylaxis)
11% (not receiving adequate in-
hospital thromboprophylaxis)

N Engl J Med. 2005;352(10):969



Risk Assessment:
modified IMPROVE risk score

• 0 or 1: 0.4-0.6% at 42days

0.5-0.7% at 77days

• 2 or 3: 0.8-1% at 42days 

1-1.2% at 77days

• 4 or 5: 1.6-1.9% at 42days

2.2-2.7% at 77days

• 6 or 7: similar risk as a score  

of 4 or 5

TH Open. 2020;4(1):e59. 



• Low-risk patients (score <3): 
0.6% (thromboprophylaxis +) 
0.8% (thromboprophylaxis-)

• High-risk patients (score ≥3): 
3.2% (thromboprophylaxis +)  
3.5% (thromboprophylaxis-)

Risk Assessment: Geneva risk score

Thromb Haemost. 2014 Mar;111(3):531-8



Risk Assessment: 
simplified Geneva risk score

Thromb Haemost 2018;118:82–89



JAMA Netw Open. 2024;7(5):e249980



JAMA Netw Open. 2024;7(5):e249980



BMJ Open 2021;11:e045672



Bleeding Risk Assessment:
IMPROVE Bleeding Risk Score

CHEST 2011; 139(1):69–79



Bleeding Risk Assessment:
IMPROVE Bleeding Risk Score

CHEST 2011; 139(1):69–79



Blood Adv (2024) 8 (12): 3214–3224
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