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Lifetime hormonal exposureLifetime hormonal exposure

AdolescenceAdolescence AdultAdult Child-bearingChild-bearing MenopauseMenopause

HRTHRT

Lifetime estrogen exposureLifetime estrogen exposure

PregnancyPregnancy

OCPsOCPs



Risk of VTE with Risk of VTE with OCPsOCPs

Relative Risk:Relative Risk: 2 to 8-fold 2 to 8-fold

Absolute Risk:Absolute Risk: 2 to 8/10,000  2 to 8/10,000 

woman-yearswoman-years

Smoking: 2-foldSmoking: 2-fold
Age: 3-foldAge: 3-fold

> Age 40> Age 40

Obesity:Obesity:

5 to 10-fold5 to 10-fold

> 30kg/m> 30kg/m22

First-time userFirst-time user

First 6 monthsFirst 6 months



OCP formulationOCP formulation

MestranolMestranol

100 g100 g

EthinylEthinyl  estradiolestradiol  

30-50 30-50 gg

++

LevonorgestrelLevonorgestrel

EthinylEthinyl  estradiolestradiol

++

DesogrestrelDesogrestrel

oror

GenstodeneGenstodene

DrospirenoneDrospirenone

oror

CyproteroneCyproterone

TransdermalTransdermal

InjectableInjectable

Intrauterine deviceIntrauterine device

Progestin-onlyProgestin-only

MedroxyprogesteroneMedroxyprogesterone

LevonorgestrelLevonorgestrel

NorethindroneNorethindrone

NorgestrelNorgestrel

FirstFirst SecondSecond ThirdThird FourthFourth



OCPsOCPs and  and ThrombophiliaThrombophilia

MutationMutation No. StudiesNo. Studies CasesCases ControlsControls OR (95% CI)OR (95% CI)

NoneNone

Factor V LFactor V L

Prothrombin GProthrombin G

AT3AT3

Protein CProtein C

Protein SProtein S

Fact V + Pro GFact V + Pro G

77

66

33

11

11

22

22

411/733411/733

69/36569/365

30/26030/260

5/605/60

17/6017/60

21/8521/85

5/2205/220

529/1797529/1797

73/125273/1252

64/76064/760

4/1444/144

20/14420/144

13/25013/250

3/6213/621

3.13.1  (2.17, 4.42)(2.17, 4.42)

3.783.78 (2.22, 6.42) (2.22, 6.42)

1.341.34 (0.81, 2.23) (0.81, 2.23)

3.183.18 (0.82, 12.29) (0.82, 12.29)

2.452.45 (1.18, 5.11) (1.18, 5.11)

5.315.31 (2.48, 11.37) (2.48, 11.37)

4.034.03  (1.01, 16.01)(1.01, 16.01)

Adapted from Wu, et al.  Adapted from Wu, et al.  ThrombThromb  HaemostHaemost 2005;94 2005;94



VTE Risk During PregnancyVTE Risk During Pregnancy

Relative risk:Relative risk: 5-fold 5-fold

Absolute risk:Absolute risk:

18-1900/100,000 women18-1900/100,000 women

AgeAge

ImmobilizationImmobilization

PreeclampsiaPreeclampsia

ObesityObesity

SmokingSmoking

Previous VTEPrevious VTE

AntepartumAntepartum PostpartumPostpartum



Pregnancy and Pregnancy and ThromphobiliaThromphobilia

MutationMutation No. StudiesNo. Studies CasesCases ControlsControls OR (95% CI)OR (95% CI)

FVL (Homo)FVL (Homo)

Fact V L (Hetero)Fact V L (Hetero)

Prothrombin GProthrombin G

MTHFR (Homo)MTHFR (Homo)

AT 3AT 3

Protein CProtein C

Protein SProtein S

55

66

44

44

33

33

33

29/9129/91

96/22696/226

42/6142/61

20/12820/128

8/118/11

23/3223/32

15/2815/28

145/1248145/1248

263/1595263/1595

277/1005277/1005

89/54389/543

242/815242/815

232/715232/715

250/911250/911

34.434.4 (9.86, 120.05) (9.86, 120.05)

8.328.32  (5.44, 12.7)(5.44, 12.7)

6.86.8 (2.46, 18.77) (2.46, 18.77)

0.740.74 (0.22, 2.48) (0.22, 2.48)

4.694.69 (1.30, 16.96) (1.30, 16.96)

4.764.76  (2.15, 10.57)(2.15, 10.57)

3.193.19 (1.48, 6.89) (1.48, 6.89)

Adapted from Robertson, et al.  BJH 2006;132Adapted from Robertson, et al.  BJH 2006;132



Prevention during pregnancyPrevention during pregnancy

Risk GroupRisk Group RecommendationRecommendation

Single VTE / No Single VTE / No ThrombophiliaThrombophilia

Single VTE / Single VTE / ThrombophiliaThrombophilia

Multiple VTEMultiple VTE

SurveillanceSurveillance

LMWH or UFH ProphylaxisLMWH or UFH Prophylaxis

LMWH or UFH TreatmentLMWH or UFH Treatment

TreatmentTreatment

PregnancyPregnancy

UFH orUFH or

LMWHLMWH

LaborLabor

InductionInduction
(vaginal)(vaginal)

C-sectionC-section

D/C UFH/LMWHD/C UFH/LMWH

X 24 hrsX 24 hrs
MechanicalMechanical

prophylaxisprophylaxis

Post-partumPost-partum

WarfarinWarfarin INR 2-3 INR 2-3

for 6 weeksfor 6 weeks



Risk of VTE with HRTRisk of VTE with HRT

Relative Risk:Relative Risk: 2 to 4-fold 2 to 4-fold

Absolute Risk:Absolute Risk: 20 per 10,000  20 per 10,000 

woman-yearswoman-years

DurationDuration AgeAge

Estrogen onlyEstrogen only TransdermalTransdermal



HRT and HRT and ThrombophiliaThrombophilia

MutationMutation EstrogenEstrogen CasesCases ControlsControls OR (95% CI)OR (95% CI)

FVLFVL

Protein GProtein G

NoneNone

OralOral

TransdermalTransdermal

NoneNone

OralOral

TransdermalTransdermal

1616

1111

88

1515

55

66

1818

33

66

77

00

77

2.62.6 (1.3, 5.4) (1.3, 5.4)

16.416.4 (4.3, 62.2) (4.3, 62.2)

4.64.6 (1.6, 13.8) (1.6, 13.8)

6.46.4 (2.5, 16.5) (2.5, 16.5)

3.33.3 (1.1, 10.2) (1.1, 10.2)

Adapted from Adapted from StraczekStraczek, , CelineCeline et al.,  et al., ““ProthromboticProthrombotic Mutations, Hormone Mutations, Hormone

Therapy, and Venous Therapy, and Venous ThromboembolismThromboembolism among Postmenopausal Women: Impact among Postmenopausal Women: Impact

of the Route of  Estrogen Administration,of the Route of  Estrogen Administration,””  Circulation 2005; 112:3495-3500  Circulation 2005; 112:3495-3500



Prevention with HRTPrevention with HRT

StratifyStratify

High Risk:High Risk:

ThrombophiliaThrombophilia

History of VTEHistory of VTE

Low Risk:Low Risk:

Low-dose estrogenLow-dose estrogen

Estrogen-onlyEstrogen-only

TransdermalTransdermal estrogen estrogen

Short durationShort duration

Young post-menopauseYoung post-menopause


