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OC generations according to
estrogen dose and progestagen type

Progestagen generation
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NETA gestrel timate gestrel dene pirenon
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Low dose = 20-40ug EE
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OC types in DK according to estrogen
dose during the period 1980-2007
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HT sale DK 2002. DDD/1,000 per day
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HT sale DK 2004. DDD/1,000 per day
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CTA, AMI and VTE in DK 1980-93

Pregnant and puerperal women excluded
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Lidegaard g. Am J Obstet Gynecol 1998; 179: S62-7.
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Thrombotic diseases In young women
Per 1 million per year CTA AMI VTE

Incidence 170 62 230
Non pregnant 150 60 170
Mortality 3 15 2.1
Non pregnant 3 15 2.3
Case-fatality rate 2.3% 25% 1.3%
Significant disability 30% 30% 5%
Long-term survival 4 PO

Lidegaard. Am J Obstet Gynecol 1998; 179: s62-7 Li/04



" Leiden V mutations, prevalence

Sweden 10.9

UK | 8,7
Greece 8,1

Germany {2

Denmark

USA 5.2

Iceland | 5

Netherlands ,5
Saudi Arabia 2,5 |
S 23

Greenland [()

0)
Japan | /0

0 2 Z 6 3 10 12

Larsen et al. Thrombosis Res 1998; 89: 211-15



VTE: Genetic risk factors

Leiden fact V hetero 6.6% 3
Leiden fact V homoz 0.2% 64
Protein C insufficiency 0.2% 15
Protein S insufficiency <0.1%  >10
Antithrombin Il insuff. 0.02% 50
Prothrombin 20210A 2% 3
Hyperhomocysteinaemia 3% 3

Hgibraaten E. HRT and risk of VTE. Diss. Oslo 2001 Li/04



VTE: Acquired risk factors

Prevalence RR

Age 230 vs <30 50% 2.5
Pregnancy 4% 8
Adiposity (BMI>25) 36% 2
Varicose veins 8% 2
Immobilisation/trauma ? 2-10
Oral contraceptives 33% 3-4

Medical diseases 5%"? 2-5

Li/04



Incidence rate of VTE among pregnhant and
puerperal women, DK 1994 96 NE= 265

InC|dence Of VTE per : 5
o0 10, OOO exposure years B U
' ' Pregnancy Puerperium;

Non- Week Week Week Week Week Week Week Week Week
preg 1-12 13-24 25-36 >36 1-2 3-4 5-6 7-8 9-12

www.lidegaard.dk/Slides Li/04



Adiposity in Danish women and men In
1994 and 2005

70 | 94 women M 2005 women M 94 men M 2005 men|

16-24 25-44 45-66
www.si-folkesundhed.dk Li/O7



Severe adiposity in Danish women in
1994, 2000 and 2005

Hm1994 m2000 m 2005

16-24 25-44 45-64
www.si-folkesundhed.dk Li/07



Deaths, women 1995-2006
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AMI In women and men in DK

Incidence per 100,000 per year
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Hormonal contraception and VTE
Denmark 1995-2005

Jjvind Lidegaard, Rigshospitalet
Ellen Lakkegaard, Glostrup Hospital
Anne Louise Svendsen, Copenhagen University
Carsten Agger,

Research Centre for Prevention and Health

BMJ 2009; in press



OC and VTE: Objectives

Dose of estrogen Age
(VA=
: ! risk |
Duration of use Year

Type of progestagen Other risk factors

Li/08



OC and VTE: Material

All women in Denmark 15-49 years old
during the period January 1995 through
December 2005 (11 years)

Pregnant women
Women with previous VTE or cancer
Women censored at their first VTE

Li/08



OC and VTE: Methods

VTE diagnoses, OC use
Previous CaVD/canc. Medication against
Pregnancies BP1, DM, Hyperchol.
1995 2005

Education, PIN-codes,
address, vital status




OC and VTE: Results

Number of observation years: 10.4 million
Number of current user years: 3.3 million
Number of former user years: 2.3 million
Number of never user years: 4.8 million

VTE In current users of OC: 2,045
VTE In former users of OC: 667
VTE in never users of OC: 1,467

Li/08



OC and VTE: Results

Non use 3.1
OC all 6.3
CombOC<1yr 6.5
Comb OC 1-4yrs 5.4
Comb OC >4 yrs 7.7
1st generation OC 7.8
2"d generation OC 5.5
3" generation OC 6.8
4t generation OC 7.8

1 ref.
2.8 (2.7-3.0)
4.2 (3.7-4.7)
3.0 (2.7-3.3)
2.8 (2.5-3.0)
2.7 (2.1-3.4)
2.0 (1.8-2.3)
3.6 (3.3-3.8)
4.0 (3.3-4.9)

*) Adjusted for age, year, education Li/08



OC and VTE: Progestagen type
adjusted for duration of use

50 14 1.2 na na na na na
1.0-2.1 0.9-1.7

30-40 1.0 Ref 12 18 19 16 1.9

0.7-1.4 1.0-1.5 15-22 16-22 13-21 1.5-24

20 na na na 15 15 na na
1.3-1.8 1.2-1.9

POP na 0.30205 0.50217
Mirena na 0.4 o306

Li/08



Risk of VTE according to estrogen dose

2 e
Rate § 1,9 ,
ratio ' Gestodene
1,8 :
5 Desogestr(;el 1,5
1§ g e S
g 5 1,5
Norethisterone
1,2 :
*
: Levonorgestrell Referenc;e ug EE
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50 30-40 20

Adjusted for age, year, education and length of use | ./qq



OC and VTE: Conclusion

Risk of VTE about 50% higher the first year
30-40 — 20ug EE: 18% reduction in risk
Norgestimate same risk as 2"9 generation.
4" generation same risk as 3™ generation
3rd/4th generation higher risk than 2" gen
POP: No risk (low/middle dose)
Hormone |1UD: No risk

Li/08



OCs and thrombosis
Current status November 2008

CTA
Non use 1
2nd gen: 2.5
3rd gen: 1.5

4th gen: na
Average: 2

Li/08



Thrombotic diseases in young women

Per 1 million peryear CTA VTE
Incidence

Non pregnant 150 170
Mortality

Non pregnant 3 2.3
OC influence (RR) 2 1.5 35
Number of OC deaths +0.5 +2 +1.2
OC induced: 3.8/20.3 = 19%

Lidegaard. Am J Obstet Gynecol 1998; 179: s62-7 Li/08
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Heart and oestrogen/progestin
replacement study (HERS)

Design: Randomiseret blindet placebo-
kontrolleret sekundaert preventions studie

Materiale: 2,763 kvinder med koronar sygdom,
yngre end 80 ar. Gennemsnitsalder: 67y

Metode: Randomisering mellem placebo og
0.625mg gstrogen + 2.5mg MPA.

HERS [: Follow up 4.1 ar (randomiseret)
HERS Il: Follow up 6.8 ar (ikke randomiseret)
Outcome: Nye AMI tilfeelde.

Hulley et al. JAMA 1998; 280: 605-13
Grady et al. JAMA 2002; 288: 49-57




HERS: results
Estr-prog! Placebo RR 95% CI

n 1380 1383

CHD?! 179 182 1.0 0.8-1.2
CHD I+l 290 ACK! 1.0 0.8-1.2

Fatal |+I 132 122 1.1 09-14
Nonfatal AMI 183 196 0.9 0.8-1.2

Conclusion: Comb. HT has no influence on
the risk of further AMI

1) Oestr-prog = conjugated estrogen 0.625mg
+ medroxyprogesterone acetate 2.5mg

2) CHD: coronary heart disease (=AMI)



WHI results

EPT ET 50-59

® Coronary heart disease 1.3 0.9 0.6

® Stroke 14 1.4 11
® Venous thromboembolism2.1 1.3 1.2
® Breast cancer 1.3 0.8 0.7
® Endometrial cancer 0.8 hysterect.
® Colorectal cancer 06 1.1 0.6
® Hip fracture 0.7 0.6 NA
® Vertebral fracture 0.7 0.6 NA
® All cause mortality 1.0 1.0 0.7

Rossouw et al. JAMA 2002; 288: 321-33 & 2004: 291: 1701



Womens health initiative (WHI)

EPT vs placebo ET vs placebo

Age: 50-79 50-79, -uterus
Number: 16,608 10,739
Regimen: 0.omg CEE/MPA  0.6mg CEE
Follow up: SWAY ] 6.8 yrs
Average age: 063 years

>60 years 66% 70%
Hypertension 36% 48%

BMI =25: 70%, 80%

BMI =30: 34% 45%

Rossouw et al. JAMA 2002: 288: 321-33
& JAMA 2004: 291: 1701



Danish sex Hormone Register Study
DaHORS (1.8 mio women study)

Hormone therapy and AMI
Ellen Lgkkegaard
Anne Helms Andreasen
Rikke Kart Jacobsen
Lars Hougaard Nielsen
Carsten Agger
djvind Lidegaard

Lokkegaard et al. Eur Heart J 2008; 29: 2660-8



Pharmacoepidemiology
Principal data sources

National Registy of Ptt

Cases
Previous diseases
Deliveries, abortions

Statistics Denmark

Education
Deaths
Control women

1995 % 2001

National Registry of Medicine from 1994
Specific daily prescription of medicine

|dentification of hypertensive, depressive,
women with diabetes etc




Hormone therapy and AMI

Cohort: Included women 51-69: 698,098

Observation years: 2,952,635
Women on HT 19%
Previous H %
Never HT 4%
Women with AMI: 4,947

Lokkegaard et al. Eur Heart J 2008; 29: 2660-8



AMI risk according to HT regimen

3,0

2,0 -

1,0 -

Adjusted HR, 95% CI —

AP A

Estrogen Longcyc Cyccom Contcom Tibolong

0,0

0O 50 55 60 65 50 55 60 65 50 55 60 65 50 55 60 65 50 55 60 65

Lokkegaard et al. Eur Heart J 2008; 29: 2660-8




Conclusion

Overall no risk of AMI with HT

No risk with estrogen only, vaginal, and
cyclic combined therapy

No risk with tibolone
Increased risk in women on cont. combined
This risk decreases with time

Lower risk with cyclic combined therapy than
with continuous combined therapy

Lokkegaard et al. Eur Heart J 2008; 29: 2660-8



Metaanalysis on HT and death
1= 60 i ——————————// —  —————
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Salpeter et al. J Gen Intern Med 2004; 19: 791-804
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HT and AMI: Conclusion

Observational studies: RR: 0.7-1
Randomised studies: RR: 0.6-1.3
Previous AMI is not an indication for HT
Estrogen only protects more than EPT

Protection is detectable only after several
years of HT

Protection more pronounced in women <60
years than in women >60 ar

HT has little influence on AMI in women




HT and AMI: Mechanism

Estrogen exerts an anti-arteriosclerotic
effect in all ages.

Estrogen-progestagen does the same, to a
lesser extent.

HT exerts also a trombotic effect by an
incluence on the coagulation system.

In women at an already increased
thrombotic risk, HT may increase this risk
further, and thereby counteract its positive
Influence on the vessel wall.
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