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1Brandjes DP et al. Lancet 1997;349:759-62 
2Kahn SR et al. J Gen Intern Med 2000;26:425-9 
3Hirsh J & Hoak J. Circulation 1996;93:2212-45 
4Peng et al. NEJM 2004;350:2257-64 
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EPIDEMIOLOGY 

 Incidence of VT in the general population is 

not known. 

 2 Swedish studies : 

  I of confirmed VT in the city of Malmô   1.6%° 

inh/year (1) 

  Longitudinal study in Gôteborg 

1.8%° inh/year (2) 

 

1. Norelstrom M.  J Intern Med 1992;232:155-60 

2. Hanson PO     Arch Intern Med 1997;157:1665-70. 
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EPIDEMIOLOGY 
 Paucity of c.c. specific data  

 Risks of VTE in other patient groups (surgical, 

trauma, medical patients) are well established and 

are relevant to C.I. (1,2) 

 In Systematic Review Attia(3) objectively confirmed 

DVT rates were in the range of 10 to 80% for 

patients admitted to ICU or following trauma, 

neurosurgery or special cord injury. 

 

 
 

1. Chest 2001;119(suppl):1325-1755 

2. J Crit Care 2002;17:95-104 

3. Arch Intern Med 2001;161:1268-79 
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Frequency of DVT in trauma, surgery and medical patients in the absence of 

prophylaxis* 

*Nicolaides et al International Angiology 2006:25(2):101-161 

Patient Groups No. of 

Studies 

No. of 

Patients 

% DVT incidence 

(Weighted mean) 

95% CI 

Stroke 

Elective Hip Replacement 

Multiple Trauma 

Total Knee Replacement 

Hip Fracture 

Spinal Cord Injury 

Retropubic Prostatectomy 

Transurethral Prostatectomy 

Patients in ICU 

General Surgery 

Neurosurgery 

Gynecological Surgery Malignancy 

Myocardial Infarction 

Abdominal Vascular Surgery 

Peripheral Vascular Reconstruction 

Isolated Lower Limb Injuries 

Gynecological Surgery Benign Disease 

Elective Spinal Surgery 

General Medical 

Burns 

Geriatric 

Knee Arthroscopy 

 9 

17 

 4 

7 

15 

9 

8 

3 

3 

54 

5 

4 

4 

6 

3 

6 

4 

2 

8 

3 

1 

7 

395 

851 

536 

541 

805 

458 

335 

150 

178 

4310 

280 

297 

180 

258 

102 

684 

460 

151 

1026 

249 

131 

832 

56 

51 

43 

47 

44 

35 

32 

9 

25 

25 

22 

22 

22 

19 

15 

17 

14 

15 

12 

12 

9 

8 

51% to 61% 

48% to 54% 

39% to 47% 

42% to 51% 

40% to 47% 

31% to 39% 

27% to 37% 

5% to 15% 

19% to 32% 

24% to 26% 

17% to 27% 

17% to 26% 

16% to 28% 

15% to 25% 

9% to 23% 

15% to 20% 

11% to 17% 

10% to 22% 

10% to 14% 

8.6% to 16% 

5% to 15% 

6% to 10% 
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Stase sanguine 

Lésion Vasculaire 

Altération des constituants du sang 

(hypercoagulabilité?) 

La Triade de Virchow (1856) 
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VIRSHOW’S TRIADE  
 Low blood flow : STASIS 

 Thrombogenic substances are not washed away 
and diluted in the blood but tend to concentrate 
locally. 

 Circulating inhibitors of platelets or coagulation 
such as ATIII, do not reach the site of a developing 
thrombosis in sufficient quantities. 

compression of a proximal vein :  

  abdominal or pelvic surgery 

  pregnancy 

 Reduced muscular activity :  

  anesthesia, sedation, curare 

 Prolonged immobilization  

 Paralysis 

 Poor peripheral perfusion : CHF, surgery, trauma 
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VIRSHOW’S TRIADE 
 Altered vessel wall : 

 Turbulent blood flow 

 Perturbation of the fibrinolytic system 

 Decrease of production of prostacyclin 

  Surgery  

  Trauma 

 CV KT 

 

 

9 



VIRSHOW’S TRIADE 

 Hypercoagulability : 

 Activation of coagulation 

throughout the circulation 

 Increase in the number and activity 

of platelets 

 Surgery  

  Trauma  

  cancer 

  Sepsis 
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A worldwide study 

32 countries -- 358 hospitals 
First patient enrolled August 2, 2006 
Last patient enrolled January 4, 2007 

Median of 8 days to enroll eligible patients/hospital 13 
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Patients at risk for VTE by country 

Mean=52% 

N= 68,183 

52% at risk for VTE 
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 by country in patients at risk for VTE 

50% received VTE prophylaxis 
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THROMBOPROPHYLAXIS IN CRITICALLY ILL 

PATIENTS 

Source  Method of 

Diagnosis 

Control  Experimental Control  experime

ntal 

Cade31 

(1982) 

 

 

Kapoor et 

al32 

(1999) 

Fraisse et 

al28 

Fg LS for  

4-10d  

 

DUS on 

admission 

and every 3 

d 

Venography 

befor day 21 

 

 

 

Placebo 

 

  

Placebo 

 

 

Placebo  

Heparin,5000U 

SC bid 

 

Heparin,5000U 

SC bid 

 

Nadroparin, 

approximately 

70AXa U/kgSCqd 

 

NR/NR(29) 

 

 

122/390(31

) 

 

 

24/85 (28) 

NR:NR(13) 

 

 

44/401(11) 

 

 

13/84 (15) 

Intervention DVT No/ 

Total Patients (%) 

1.  Crit Care Med 1982;10:448-50 

2.  Crit Care Med 1999;27(suppl):A69 

3.  Am J Resp Crit  Care Med 2000;161:1109-14 
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 unfractionated (Low-dose) Heparin 

(LDUFH)  

 (5000UI  sc    bid/ Tid) 

 Low molecular-weigh heparins (LMWH) 

 Other products : 

 Penta saccharide  

 NOAC 

 

  

PHARMACOLOGICAL PROPHYLAXIS 
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dose 
 Perturbation of renal fonction : no bioaccumulation 1 

 Fuster-Lulch and colleagues reported that30% of patients show 
augmented renal clearence during the first week of critical illness 

    ( post-operative, sepsis, trauma)2 

 LMWH in elderly patients with impaired renal fonction, Enoxaparin 
but not Tinzaparin accumulated over 8 days3 

 The pharmacokinetics of different LWMH varies 3,4 

 
/ Robinson S. and all crit care 2010; 14:R41 

2/ Aneasth intensive care 2008; 36: 674-680 

3/Mahe I; and all.Thromb heamost 2007; 97;5861-586 

4/ Sammama MM. And all. Semin  thromb heamost  2000; suppl 1:  31-38 
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Mechanical thromboprophylaxis in critically ill patient 
systematic review and meta-analysis* 

21 relevant studies : 5 randomised trial: 811 patients 

          13 observational studies : 3421 patients 

            3 surveys 

 

Conclusion: Until large RCT are conducted, the role of mechanical 
approches to thromboprophylaxis for intensive care patients remains 
uncertain. 

 

 

 

*Limpus A, Am J Crit Care 2006 Jul;15(4):402-10 
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ELECTRONIC ALERTS TO PREVENT VTE 

AMONG HOSPITALZED PATIENTS 

 A computer program Linked to the patient database  Patient at risk of DVT 

 1255 the physician was alerted to a patient’s risk 

  1251 control (end point confirmed DVT or PE 90 days) 

Intervention gr Control gr 

MP 10% 1.5% P<0.001 

PP 23.6% 13% P<0.001 

End point  4.9% 8.2% 

  Computer alert reduced the R of DVT or PE at 90  

      days by 41% (hazad R 0.59, 95% confidence interv 0.43 to 0.81  

      P = 0.001 

  

N Engl J Med 2005;352:969-77 
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 THROMBOPROPHYLAXIS IN CI 
 Critical Analysis of patient Safety Practices (1) 

79 patient safety interventions based on the 
strength of the evidence supporting more 
wide spread implementation of these 
procedures 

Highest ranked : 

« appropriate use of prophylaxis to prevent VTE in patient at 
risk » 

  Thromboprophylaxis : 
   adverse patient outcomes  

   overall costs 

1. Agency for Health Care Rescarch and Quality July 2001 

 www.ahrq.gov/Clinic/ptsafety 
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 Critically Ill Patients are at high risk 

 Thromboprophylaxis 

 Daily challenge ( VTE risk/ bleeding risk) 

 UFH or LWMH 

 Which dose 

 Subcutaneously ( vasopressor) 

 Renal insufficiency 

 Mechanical thromboprophylaxis :IPC / CGS 

 MP+PP 

 NOAC 

 Individulise thromboprophylaxis ( Obese, VTE history, vasopressor,…) 
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