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OC generations according to oestrogen
dose and progestogen type

Progestogen generation
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Venous thrombosis in DK 2001-2009*
Pregnant and puerperal women excluded

Incidence per 100,000 years (including users of hormonal contraception)
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CT, AMIl and VT in DK 2001-2009*

Pregnant and puerperal women excluded
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VT: Genetic risk factors

_elden fact V hetero 6% 8
_elden 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
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VT: Acquired risk factors

Age 230 vs <30 50% 2.9
Pregnancy 4% 38
Adiposity (BMI>25) 30% 2
Varicose veins 8% 2
Immobilisation/trauma ? 2-10
Oral contraceptives 30% 3-6

Medical diseases 5907 2-5
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Venous thrombosis in pregnant and puerperal
women, DK 1995-2005. N=709
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VT:. Acquired risk factors

Age 230 vs <30 50% 2.9
Pregnancy 4% 38
Adiposity (BMI>25) 30% 2
Varicose veins 8% 2
Immobilisation/trauma ? 2-10
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3'd versus 2" generation COC
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VT and COC drospirenone (4th)

\VAl Risk Rate ratio
no /10,000 DRSP/2nd gen

Dinger?’ 118 9.1 1.0 (0.6-1.8) 4th/2nd
Seeger?’ 57  13.0% 0.9 (0.5-1.6) 4th/???




VT and COC drospirenone (4th)

VT Risk Rate ratio
no /10,000 DRSP/2nd gen

Dinger?’ 118 9.1 1.0 (0.6-1.8) 4th/2nd
Seeger?’ 57 13.0* 0.9 (0.5-1.6) 4th/???
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Hormonal contraception and risk of venous
thromboembolism: national follow-up study
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ABSTRACT risk of venous thrombosis than oral confraceptives with
Objective To assess the risk of venous thrombosis in levonorgestrel. Progestogen only pills and hormone
current users of different tvpes of hormonal releasing intrauterine devices were not associated with
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oestrogen dose and progestogen type: results of the MEGA
case-control study
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) P Vandenbroucke, professor of clinical epidemiology,’ C ] M Doggen, research fellow,' F R Rosendaal,
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VT and drospirenone

VT Risk Rate ratio
no /10,000 DRSP/2nd gen

Dinger?’ 118 9.1 1.0 (0.6-1.8) 4th/2nd

Seeger?’ 57 13.0* 0.9 (0.5-1.6) 4th/???
Vlieg® 1,524 na 1.7 (0.7-3.9) 4th/2nd
Lidegaard®®4.213 7.8 1.6 (1.3-2.1) 4th/2nd




OC and VT: Methods

VT diagnoses, RM): OC use
Previous CaVD/canc. | |Medication against
Pregnancies, surgery = BP1 DM, Hyperchol.

1995 2005

PIN-codes, education
Lethal VT vital status, emigration

Lidegaard et al. BMJ 2009



OC and VT: Progestagen type
adjusted for duration of use

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

30-40 1.0 1 12 18 19 164 1.9

0.7-1.4 Ref 1.0-1.5 1.5-22 1.6-22 1.3-21 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 0306
Lidegaard et al. BMJ 2009; 339; b2890
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OC and VT; MEGA study

Case-control study 1999-2004

Women with VT 15-49 years old
Excluded: Previous VT, pregnancy

Partner controls: 712
Matched controls: 1,048
Excluded: Previous VT, pregnant

Vlieg et al. BMJ 2009; 339; b2921 Li/10



VT and drospirenone

VT Risk Rate ratio
no /10,000 DRSP/2nd gen

Dinger?’ 118 9.1 1.0 (0.6-1.8) 4th/2nd

Seeger?’ 57 13.0* 0.9 (0.5-1.6) 4th/???
Vlieg® 1,524 na 1.7 (0.7-3.9) 4th/2nd
Lidegaard®®4.213 7.8 1.6 (1.3-2.1) 4th/2nd




Research story

* 2010, Jan: Shapiro-Dinger critique*




REVIEW

Risk of venous thromboembolism among users of oral
contraceptives: a review of two recently published studies

Samuel Shapiro, Jlrgen Dinger

Abstract

Background Two recent studies, a cohort study from
Denmark, and a case-control study from The Netherlands,
have reported increased risks of venous thrombo-
embolism (VTE) among users of oral contraceptives
(OCs) containing desogestrel, gestodene, drospirenone
and cyproterone, relative to the use of levonorgestrel.

Critique In the Danish study the comparisons were not
valid. (1) VTE risk is highest soon after commencement of
OC use, and duration of use was underestimated for
levonorgestrel users, but not for drospirenone users; for
the remaining compounds duration was only slightly
underestimated. The underestimation for levonorgestrel
resulted in systematic overestimation of the relative risks
for the compared OCs. (2) Duration was also incorrectly
estimated: only the duration of current use, not duration of
all episodes of use was relevant to VTE risk. (3)
Confounding was not adequately controlled.

In The Netherlands study the comparisons were not

valid. (1) The relative risk for drospirenone versus
levonorgesirel was not statistically significant. (2)
Extensive publicity had been given to the risk of VTE
among users of desogestrel, gestodene, drospirenone
and cyproterone: information bias and detection bias were
therefore likely. (3) Inadequate allowance was made for
duration of use. (4) The combination of two different
control groups, both of them likely to have been biased,
into a single category was not valid.

Conclusion The best evidence continues to suggest that
the increased risk of VTE in OC users is a class effect,
dependent on the estrogen dose and duration of use, and
independent of the progestogen used.

Keywords combined oral contraceptives, progestogen,
risk assessment, venous thromboembolism

J Fam Plann Reprod Health Care 2010; 36(1): 33-38
(Accepted 25 November 2009)




Research story

2010, Jan: Shapiro-Dinger critique*

<1year 1.9 7.9 4.1
1-4 years 2.2 2.1 1.2
> 4 years 1.9 3.3 1.7
All 2.0 4.0 1.6

Lack of information on BMI and adiposity
These variables were not confounders In
any study with access to this information

*) Shapairo & Dinger: J Fam Plann Reprod Health Care 2010; 36: 33-8



Research story

2010, Jan: Shapiro-Dinger critique*

2010, Jan: EMA request

2010, March: Agreement Pl, EMA, Bayer
2010, June: Steering Committee established
2010, Oct: Protocol agreement

2010, New case-control study by Dinger




VT and drospirenone

VT Risk Rate ratio
no /10,000 DRSP/2nd gen

Dinger?’ 118 9.1 1.0 (0.6-1.8) 4th/2nd

Seeger?’ 57 13.0* 0.9 (0.5-1.6) 4th/???
Vlieg®? 1,524 na 1.7 (0.7-3.9) 4th/2nd
Lidegaard®4.213 7.8 1.6 (1.3-2.1) 4th/2nd
Dingert? 680 na 1.0 (0.5-1.8) 4th/2nd




Research story

2010, Jan: Shapiro-Dinger critique*

2010, Jan: EMA request

2010, March: Agreement Pl, EMA, Bayer
2010, June: Steering Committee established
2010, Oct: Protocol agreement

2010, New case-control study by Dinger
2011, Jan: EMA report first draft.

2011, March: Final EMA report delivered
2011, March: Submission BMJ
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Risk of venous thromboembolism from use of oral
contraceptives containing different progestogens and
oestrogen doses: Danish cohort study, 2001-9

S OPEN ACCESS
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Abstract thromboembalism was not increased with use of progestogen only pills
I T R S T T S T S T T F T ar bermane ralassina intrastaringe Aavieas I aral carntracaestivese with



OC and VT: Methods

VT diagnoses, | OC use
Previous CaVD/canc.  Anticoagulation therapy

Pregnancies, surgery | BP% DM, Hyperchol.

1995 2001 2009

PIN-codes, education
Lethal VT vital status, emigration

Lidegaard et al. 2011



Objectives

Dose of estrogen Age
J VT J
. risk
Duration of use Year
Type of progestogen Education

Lidegaard et al. BMJ 2011; 343: d6423



OC and VT: Progestogen type
Confirmed versus non-use

50 6.2 4.5 Patch vaginal ha na na
3.0-13.2 2.9-6.9 Ring

30-40 22 3.0 35 66 6.2 64 64

1.1-45 2.4-40 2.9-43 5.6-7.8 5.6-7.0 5.4-7.5 5.4-7.5

20 na hna na 48 51 6.9 na
4.1-5.6 44-59 4.2-11.5

POP 0.7 0315 0.6 0219

Mirena 0.7 0511

Lidegaard et al. BMJ 2011; 343: d6423



OC and VT: Progestogen type
Confirmed versus non-use

50 6.2 45 79 6.5 na na na

3.0-13.2 2.9-6.9 Patch Vaginal Ring

30-40 22 3.0 35 66 6.2 64 64

1.1-45 2.4-40 2.9-43 5.6-7.8 5.6-7.0 5.4-7.5 5.4-7.5

240 na hna na 48 51 6.9 na
4.1-5.6 4.4-59 4.2-11.5

POP 0.7 0315 0.6 0210

Mirena 0.7 0511

Lidegaard et al. BMJ 2011 and Lidegaard 2012 (submitted)



Relative risk versus non-use
Confirmed events only

10 Rate ratio

Lidegaard et al. BMJ 2011; 343: d6423 + new submitted




Relative risk versus non-use

10 Rate ratio T T

g Msnonuse. . . T

Viieg et al. BMJ 2009; 339; b2921



VT and drospirenone

Dinger?’ 118 9.1 1.0 (0.6-1.8) 4th/2nd
Seeger?’ 57 13.0* 0.9 (0.5-1.6) 4th/???
Viieg®® 1,524 na 1.7 (0.7-3.9) 4th/2nd
Lidegaard®®4.213 7.8 1.6 (1.3-2.1) 4th/2nd
Dingert? 680 na 1.0 (0.5-1.8) 4th/2nd

Lidegaardi'4,246 9.3 2.1 (1.6-2.8) 4th/2nd

IR = incidence per 10,000 women years



VT and drospirenone

Dinger®’ 118 9.1
Viieg®® 1,524 na
Lidegaard®®4.213 7.8
Dingeri® 680 na
Parkintt 61 2.3

Jickl 186 3.1
Lidegaard'4,246 9.3

1.0 (0.6-1.8) 4th/2nd
1.7 (0.7-3.9) 4th/2nd
1.6 (1.3-2.1) 4th/2nd
1.0 (0.5-1.8) 4th/2nd
2.( (1.5-4-7) 4th/2nd

2.8 (2.1-3.8) 4th/2nd
2.1 (1.6-2.8) 4th/2nd

IR = incidence per 10,000 women years



Commentary

Combined oral contraceptives, venous
thromboembolism, and the problem of
interpreting large but incomplete datasets

Jurgen Dinger,' Samuel Shapiro?

'Director, ZEG - Berlin Center

for Epidemiology and Health
Research, Berlin, Germany
Visting Professor of
Epidemiology, Department of
Epidemiology, University of Cape
Town, Cape Town, South Africa

Correspondence to

Dr Jdrgen Dinger, ZEG - Berlin
Center for Epidemiclogy and
Health Research, Invalidenstrasse
115, 10115 Berlin, Germany;
dinger@zeg-berlin.de

Background

In 2009, Lidegaard et al.' published find-
ings in the British Medical Journal, derived
from a Danish retrospective cohort study
of the risk of venous thromboembolism
(VTE) associated with the use of com-
bined oral contraceptives (COCs). Their
analysis was based on data derived from
national health registries, and they con-
cluded thart “oral contraceptives with des-

ogestrel, gestodene, or drospirenone were
scerrated wirh a9 cromifieantly hioher el

in the publication differ from those men-
tnoned in the re-analysis submitted to
EMA (one example is given below).

Since the mid-1990s there has been
heared debate regarding the risk of VTE
associated with the use of different pro-
gestogens, and those who have followed
the discussion can only note with con-
cern its confrontational and increasingly
sharp tone, which, unfortunately, is also

reflected in the published responses to the
ro_amalvere 7 and more martierlarle oo tha



VT and drospirenone

Dinger?’ 118 0.1
Vlieg®? 1,524 na
Lidegaard®4.213 7.8
Dingeri® 680 na
Parkini! 61 2.3

Jick!! 186 3.1

Lidegaardi'4,246 9.3
FDA Kaiserll 625 7.6

1.0 (0.6-1.8) 4th/2nd
1.7 (0.7-3.9) 4th/2nd
1.6 (1.3-2.1) 4th/2nd
1.0 (0.5-1.8) 4th/2nd
2.( (1.5-4-7) 4th/2nd

2.8 (2.1-3.8) 4th/2nd

2.1 (1.6-2.8) 4th/2nd
1.5 (1.2-1.9) 4th/2nd

IR = incidence per 10,000 women years



HC and VT according to oestrogen
dose and progestogen type

50 na na 1.3*15 na na na
0.9-1.7 1.0-2.3
30-40 na na na 15 na
1.2-1.9
20 na ha ha na ha
POP na na *) EVRA
Mirena na ') Vaginal ring

FDA Kaiser, 2011. www.fda.gov



VT and drospirenone

Dinger?’ 118 0.1
Vlieg®? 1,524 na
Lidegaard®4.213 7.8
Dingeri® 680 na
Parkini! 61 2.3

Jick!! 186 3.1

Lidegaardi'4,246 9.3
FDA Kaiserll 625 7.6

1.0 (0.6-1.8) 4th/2nd
1.7 (0.7-3.9) 4th/2nd
1.6 (1.3-2.1) 4th/2nd
1.0 (0.5-1.8) 4th/2nd
2.( (1.5-4-7) 4th/2nd

2.8 (2.1-3.8) 4th/2nd

2.1 (1.6-2.8) 4th/2nd
1.5 (1.2-1.9) 4th/2nd

IR = incidence per 10,000 women years



VT and drospirenone

Dinger®’ 118 9.1 1.0 (0.6-1.8) 4th/2nd
Vlieg®® 1,524 na 1.7 (0.7-3.9) 4th/2nd
Lidegaard®4.213 7.8 1.6 (1.3-2.1) 4th/2nd

Dingerto 680 na 1.0 (0.5-1.8) 4th/2nd
Parkinll 61 2.3 2.7 (1.5-4-7) 4th/2nd
Jick1l 186 3.1 2.8 (2.1-3.8) 4th/2nd

Lidegaardi'4,246 9.3 2.1 (1.6-2.8) 4th/2nd
FDA Kaiserll 625 7.6 1.5 (1.2-1.9) 4th/2nd
Gronichl 518 8.6 1.7 (1.0-2.7) 4th/2nd

IR = incidence per 10,000 women years



VT and drospirenone

Vlieg®® 1,524 na 1.7 (0.7-3.9) 4th/2nd
Lidegaard®4.213 7.8 1.6 (1.3-2.1) 4th/2nd

Parkinll 61 2.3 2.7 (1.5-4-7) 4th/2nd
Jick1l 186 3.1 2.8 (2.1-3.8) 4th/2nd
Lidegaardi'4,246 9.3 2.1 (1.6-2.8) 4th/2nd
FDA Kaiserll 625 7.6 1.5 (1.2-1.9) 4th/2nd
Gronichll 518 8.6 1.7 (1.0-2.7) 4th/2nd

IR = incidence per 10,000 women years



3'd versus 2" generation COC
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COC with DRSP vs LNG

Rate ratro
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OCs and SHBG changes

Z10]0

% increase in SHBG

300

200

(0[0)

Odlin et al. Acta Obstet Gynecol Scand 2002; 81: 482-90



OCs and venous thrombosis
Current status March 2012

Non use

POP:

Hormone |UD:

2nd gen:

3rd gen: 6
4th gen: 6

Li/12



Hvad skal praksislaeegen huske?

Spgrge ud om tromboemboliske kompl | fam
First choice: 2. generations p-pille

Informere om risikoen for vengs trombose
samt symptomerne herpa!!

Taenke pa lungeemboli, nar en ung kvinde
henvender sig med dyspng og/el smerter |
brystet, specielt hvis tidligere rask

Li/12



Hormonal contraception
and venous thrombosis

Thanks for your attention

www.lidegaard.dk/slides




