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Annual Incidence of VTEAnnual Incidence of VTE
in Olmsted County, MN:  1966-1995in Olmsted County, MN:  1966-1995

By Age and GenderBy Age and Gender
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Risk Factors for DVT or PERisk Factors for DVT or PE
Nested Case-Control Study (n=625 case-control pairs)Nested Case-Control Study (n=625 case-control pairs)

SurgerySurgery

TraumaTrauma

InpatientInpatient

Malignancy with chemotherapyMalignancy with chemotherapy

Malignancy without chemotherapyMalignancy without chemotherapy

Central venous catheter or pacemakerCentral venous catheter or pacemaker

Neurologic diseaseNeurologic disease

Superficial vein thrombosisSuperficial vein thrombosis

Varicose veins/age 45 yrVaricose veins/age 45 yr

Varicose veins/age 60 yrVaricose veins/age 60 yr

Varicose veins/age 70 yrVaricose veins/age 70 yr

CHF, VTE incidental on autopsyCHF, VTE incidental on autopsy

CHF, antemortem VTE/causal for deathCHF, antemortem VTE/causal for death

Liver diseaseLiver disease
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Odds ratioOdds ratio



Overall and by Location in Community at OnsetOverall and by Location in Community at Onset

Overall*Overall* 117117 9,6059,605 7171

Men**Men** 130130 12,78012,780 7777

Women**Women** 110110 6,5866,586 6565

Deep vein thrombosisDeep vein thrombosis 4848 4,5934,593 3636

Pulmonary embolismPulmonary embolism 6969 5,0125,012 3535

Overall/Overall/
100,000 100,000 

person-yearsperson-years

** Adjusted to age and sex distribution of 1980 US whites.Adjusted to age and sex distribution of 1980 US whites.

****Adjusted to age distribution of 1980 US whites.Adjusted to age distribution of 1980 US whites.

In-hospital/In-hospital/
100,000100,000

bed-yearsbed-years

Community/Community/
100,000100,000

person-yearsperson-years

Location at onsetLocation at onset

PopulationPopulation

Incidence of VTEIncidence of VTE
in Olmsted County, MN: 1966in Olmsted County, MN: 1966––19901990



VTE Risk Factors:  Medical PatientsVTE Risk Factors:  Medical Patients
CChhaarraacctteerriissttiicc  OORR**  AARR

††
  ((%%))  

HHoossppiittaalliizzaattiioonn  ffoorr  AAccuuttee  MMeeddiiccaall  IIllllnneessss  1100..55  2211..55  

NNuurrssiinngg  HHoommee  CCoonnffiinneemmeenntt  22..33  1133..33  

AAccttiivvee  MMaalliiggnnaanntt  NNeeooppllaassmm  

  WWiitthhoouutt  cchheemmootthheerraappyy  

  WWiitthh  cchheemmootthheerraappyy  

  

55..22  

99..77  

  

66..44  

1111..66  

CCeennttrraall  VVeennoouuss  CCaatthheetteerr//TTrraannssvveennoouuss  PPaacceemmaakkeerr  55..99  99..11  

NNeeuurroollooggiiccaall  DDiisseeaassee  wwiitthh  EExxttrreemmiittyy  PPaarreessiiss  66..11  66..99  

PPrriioorr  SSuuppeerrffiicciiaall  VVeeiinn  TThhrroommbboossiiss  33..88  55..44  

**OOddddss  RRaattiioo  
††
PPooppuullaattiioonn--AAttttrriibbuuttaabbllee  RRiisskk  

HHeeiitt,,  eett  aall..    AArrcchh  IInntteerrnn  MMeedd  22000000  

HHeeiitt,,  eett  aall..    AArrcchh  IInntteerrnn  MMeedd  22000022  



VTE Risk Factors:  Medical PatientsVTE Risk Factors:  Medical Patients

CChhaarraacctteerriissttiicc  OORR  9955%%  CCII**   

MMyyeelloopprrooll iiffeerraattiivvee  DDiissoorrddeerrss  55..1100    11..1144,,   1188..5533  

NNeepphhrroottiicc  SSyynnddrroommee  22..7744    11..0099,,   66..8888  

IInnffllaammmmaattoorryy  BBoowweell  DDiisseeaassee  22..8822    00..9955,,   88..3377  

OOrraall  CCoonnttrraacceeppttiivveess  22..6655    00..9988,,   77..1155  

PPrreeggnnaannccyy//PPoossttppaarrttuumm  44..2244    11..1155,,   1155..6611  

EEssttrrooggeenn  TThheerraappyy  11..2255    00..7799,,   11..9977  

TTaammooxxiiffeenn  44..1122    11..1100,,   1155..4433  

**9955%%  CCoonnffiiddeennccee  IInntteerrvvaall  

HHeeiitt ,,  eett  aall..    BB lloooodd  22000044  



Independent Risk Factors for VTE afterIndependent Risk Factors for VTE after

Hospitalization for Acute Medical Illness*:Hospitalization for Acute Medical Illness*:
Olmsted County 1988-97 (n=198)Olmsted County 1988-97 (n=198)

0.0040.0041.63, 4.051.63, 4.052.302.30
Immobility Requiring PhysicalImmobility Requiring Physical

TherapyTherapy

0.0190.0190.17, 0.860.17, 0.860.390.39Anticoagulation ProphylaxisAnticoagulation Prophylaxis

0.0160.0161.19, 5.111.19, 5.112.462.46Prior Superficial Vein ThrombosisPrior Superficial Vein Thrombosis

<0.001<0.0011.63, 6.701.63, 6.703.303.30Central Venous CatheterCentral Venous Catheter

0.0370.0371.08, 12.671.08, 12.673.703.70Chronic Renal DiseaseChronic Renal Disease

0.0030.0031.62, 10.141.62, 10.144.064.06FractureFracture

<0.001<0.0012.13, 12.072.13, 12.075.075.07
Neurological Disease with ExtremityNeurological Disease with Extremity

ParesisParesis

<0.001<0.0011.52, 4.921.52, 4.922.732.73BMI (kg/mBMI (kg/m22, per 2-fold increase), per 2-fold increase)

0.0010.0011.08, 1.401.08, 1.401.231.23Age (per 10 years)Age (per 10 years)

P-valueP-value95% CI95% CIORORRisk FactorRisk Factor

*Controlled for Active Cancer and Event Year*Controlled for Active Cancer and Event Year

Heit, et al.  J Heit, et al.  J ThrombThromb  HaemostHaemost 2005 2005



Relative Risk of VTE by Tumor SiteRelative Risk of VTE by Tumor Site

TTuummoorr  SSiittee  OObbsseerrvveedd  EExxppeecctteedd  RRRR  9955%%CCII  

PPaannccrreeaass    1133  00..3355  3377..00    1199..77,,  6633..22  

LLyymmpphhoommaa    1155  00..4477  3311..88    1177..88,,  5522..44  

BBrraaiinn    33  00..1111  2266..88    55..55,,  7777..99  

LLiivveerr    22  00..0088  2244..00    22..99,,  8866..77  

LLeeuukkeemmiiaa    88  00..3388  2211..00    99..00,,  4411..33  

OOtthheerr  

ddiiggeessttiivvee  
  44  00..2244  1177..00    44..66,,  4433..55  

OOtthheerr  

ggyynneeccoollooggiicc  
  77  00..5500  1144..11    55..77,,  1199..11  

MMuullttiippllee  

mmyyeelloommaa  
  22  00..1166  1122..33    11..55,,  4444..44  

BBllaaddddeerr    77  00..6600  1111..77    44..77,,  2244..22  
 

 



VTE Risk Factors:  Nursing Home ResidentsVTE Risk Factors:  Nursing Home Residents
CChhaarraacctteerriissttiicc  OORR  9955%%  CCII  PP--vvaalluuee  

CCHHFF  00..9900    00..4411,,  11..9999  00..7799  

CCOOPPDD  11..1144    00..4488,,  22..6677  00..7777  

DDiiaabbeetteess  00..5599    00..2255,,  11..4411  00..2233  

MMaalliiggnnaannccyy  11..7777    00..8833,,  33..7799  00..1144  

NNeeuurroollooggiiccaall  ddiisseeaassee**  11..0000    00..2277,,  33..7722  11..0000  

PPaarrkkiinnssoonn’’ss  ddiisseeaassee  00..2277    00..0066,,  11..2211  00..0099  

FFrraaccttuurree  00..2288    00..0088,,  11..0011  00..0055  

IInnffeeccttiioonn  11..2244    00..5577,,  22..7733  00..5599  

OObbeessiittyy  11..1111    00..3377,,  33..3322  00..8855  

**NNeeuurroollooggiiccaall  ddiisseeaassee  iinncclluuddeedd  hheemmiipplleeggiiaa,,  mmuullttiippllee  sscclleerroossiiss,,  aanndd  ccaauuddaa  

eeqquuiinnaa  ssyynnddrroommee    



Parenteral Pharmacologic ProphylaxisParenteral Pharmacologic Prophylaxis

Unfractionated (Standard) Heparin (UFH)Unfractionated (Standard) Heparin (UFH)

Low-Molecular-Weight Heparin (LMWH)Low-Molecular-Weight Heparin (LMWH)

enoxaparin sodium (Lovenoxenoxaparin sodium (Lovenox™™))

dalteparin sodium (Fragmin dalteparin sodium (Fragmin ™™))

((tinzaparintinzaparin sodium [Innohep  sodium [Innohep ™™])])



Pharmacologic ProphylaxisPharmacologic Prophylaxis

Parenteral-Indirect Factor Xa InhibitorParenteral-Indirect Factor Xa Inhibitor

fondaparinux (Arixtrafondaparinux (Arixtra™™))

Parenteral-Direct Thrombin (IIa) InhibitorParenteral-Direct Thrombin (IIa) Inhibitor

lepirudin (lepirudin (RefludanRefludan™™))

argatrobanargatroban

bivalirudinbivalirudin (hirulog) (hirulog)

Oral-warfarin sodiumOral-warfarin sodium



““MechanicalMechanical”” Prophylaxis Prophylaxis

Intermittent Pneumatic Compression (IPC)Intermittent Pneumatic Compression (IPC)

calf only, or calf & thigh IPCcalf only, or calf & thigh IPC

venous foot pumpvenous foot pump

Graduated Compression Stockings (GCS)Graduated Compression Stockings (GCS)

(Inferior Vena Cava [IVC] Filter)(Inferior Vena Cava [IVC] Filter)



Prophylaxis RecommendationsProphylaxis Recommendations
Acutely Sick Medical InpatientsAcutely Sick Medical Inpatients

UFH 5000 units subcutaneously threeUFH 5000 units subcutaneously three

times daily, ortimes daily, or

LMWH according to recommended doseLMWH according to recommended dose

and dose schedule.and dose schedule.

GCS or IPC when anticoagulantGCS or IPC when anticoagulant

prophylaxis is contraindicated.prophylaxis is contraindicated.

77thth ACCP Consensus Conference.  Chest 2004ACCP Consensus Conference.  Chest 2004


