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ICPD categories as percentage of total 
population assistance

1.3      1.8      6.8     7.3      8.8    10.4    10.8  Total assistance (US billion)

Contraception and Reproductive health.  K.Gemzell Danielsson US-president Bush signing a law against late abortions, 2003

Who decides over fertility?

Museum of contraception and abortion

President Donald Trump signs an executive order against abortion in the White House, Jan. 23, 2017, 
http://investigatingtrump.com/huffpost-donald-trump-reinstates-ronald-reagans-abortion-global-gag-rule/

Who decides over fertility?

Swedish Deputy PM Isabella Lövin and her colleagues in a familiar pose. 
Photo: Isabella Lövin

There is no to tool for  development more effective than empowerment of women 
(Kofi Annan)
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Effective contraceptive methods 

are prerequisite for 

Reproductive Health

”Sexual and reproductive health and rights 
constitute fundamental human rights, 

form a vital aspect of the women�s empowerment and 
are a key to the achievment of gender equality”

The link between contraceptive prevalence and abortion

WHO; Progress in Reproductive Health, 2003

Levels of use of modern contraception and abortion rates
countries with total fertility rate between 1.7 and 2.2.

Utveckling av preventivmedel / K Gemzell Danielsson

“How it used to be”

” It would be one of the greatest triumphs of 

humanity … if the act responsible for 

procreation could be raised to the level of a 

voluntary and intentional behaviour in order 

to separate it from the imperative to satisfy 

a natural urge”

Siegmund Freud, 1898

�The woman ought, in the moment during coitus 

when the man ejaculates his sperm, to hold her 

breath, draw her body back a little so that the 

semen cannot penetrate into the os uteri, then 

immediately get up and sit down with bent knees, 
and in this position, provoke sneezes. She should 

then wipe out the vagina carefully or drink cold 

water in addition�

Soranos of Ephesus 98-138 A.D

Utveckling av preventivmedel / K Gemzell Danielsson

„It is recommended that women after intercourse 

should first rinse their vagina followed by knee-bends 

10 times and then run around the room 3 times. This 

really is a impertinence to ask from a woman. After 

intercourse, she is supposed to run around in the 

room and make knee-bends while the man turns 

around and sleeps!“

„Empfängnisverhütung - Mittel und Methoden“, 
Magnus Hirschfeld und Richard Linsert, Berlin, 1928

*Museum of abortion and contraception.Vienna, Austria (muvs)

The Pill
• One of the gratest medical innovations

in the 20th century
• Have enabled empowerment of women,

gender equality and development of society
• 1960ies sexual revolution
• Media Pill/Hormone scare

*Museum of abortion and contraception.Vienna, Austria (muvs)

*muvs
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What is new since the 60-ies?
• Reduced hormone (estrogen) content

Etinyl estradiol 50-35/30-20-15 µg, E2, E4

• New more selective gestagens

• Alternative routes of administration 

Patch, ring, spray, implant

• IUC; -Cu, -levonorgestrel

• SPRMs (Emergency contraception)

No new method for male contraception

Is there a need for new contraceptive 
methods? 
Globally 225 mill women lack access to effective and 

acceptable contraception

Sedgh et al New York: Guttmacher Institute

>40%of all pregnancies are unplanned
56% results in an induced  abortion

Koblinsky M, Moyer C, Calvert C, Campbell J, Campbell O, Feigl A, Graham W,  Hatt L, Hodgins S, Matthews Z, McDougall L, Moran A, Nandakumar 
A & Langer A. Quality maternity care for every woman, everywhere: a call to action. Lancet 2016

Obstructed labour
• Caesarean-section

Other maternal disorders
• Caesarean-section
• Other emergency obstetric 

care

Sepsis & other maternal 
infections
• Tetanus toxoid
• Clean delivery
• Antibiotics
• WASH

Indirect causes 
• Iron folate 

supplements
• Malaria intermittent 

treatment
• Insecticide-treated 

nets
• Anti-retrovirals

Haemorrhage
• Uterotonics
• Blood transfusion
• Balloon tamponade
• Surgery
• NASG

Complications of 
abortion
• Family planning
• Safe abortion 

services
• Post abortion care

Hypertensive disorders
• Early identification & timely 

delivery
• Magnesium sulphate
• Calcium
• Aspirin
• Anti-hypertensive
• Caesarean-section

18%9%                   

18%

13%

22%                   

8%

12%

Main cause of MM- key interventions
Lancet 2016
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Unmet needs in contraception

§ Improved methods for women with added health 
benefits (safe, accepted)

§ On demand methods for repeated use during the 
cycle

§ Methods for dual protection 

§ Reversible methods for men

§ Non-hormonal LARC methods for men and women

§ Improved access/use of existing methods incl post 
abortion and post partum

Effectiveness of female 
contraceptive options

Method
% of women experiencing an unintended 

pregnancy within the first year of use

Typical use* Perfect use†

No method‡ 85 85

Female condom� 21 5

Diaphragm║ 12 6

Oral contraceptives: COC/POP 9 0.3

Transdermal patch 9 0.3

Vaginal ring 9 0.3

Injectable 6 0.2

Cu-IUD 0.8 0.6

Female sterilization 0.5 0.5

LNG-IUS: Mirena® 0.2 0.2

Subdermal implant 0.05 0.05

Increasing 

effectiveness 

in ‘typical use’

Trussell, 2011

Trussell J. Contraception 2011; 83(5): 397–404

COC, combined oral contraceptive; 

Cu-IUD, copper intrauterine device; 

LNG-IUS, levonorgestrel intrauterine system; 

POP, progestin-only pill

* Typical use: includes both incorrect and inconsistent use

† Perfect use: correct and consistent use

�without spermicides 

║ with spermicidal cream or jelly

In the CHOICE-study highest satisfaction
reported with LARCs
evaluation at 12 months FU

Peipert JF, et al. Obstet Gynecol 2011;117:1105-13
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Which contraceptives are 
Green?

Natural Estrogens

Estron E1 Estradiol E2

Estriol E3Estetrol E4

Ethinyl estradiol EE

EE slow metabolization1,2

EE

EE

EE

§ EE high oral bioavailability  and 
longer biological activity vs 
natural estrogens 

§ Ethinyl group at C17 inhibit 
metabolism to estron (E1)

§ Hihg serum levels, long half life, 
§ Low protein binding
§ High bioavailibility(45-55 %)

1. Lobo RA et al. Am J Obstet Gynecol. 1994;170:1499–1507. 
2. Guengerich FP. Life Sci. 1990;47:1981–1988.

EE

EE

EE

EE = etinylestradiol; E1 = östron; SHBG = könshormonbindande globulin.

Menstrual/cyclic  bleeding –
nausance or natural and healthy?

Sexually active reproductive-aged women with 
menstrual bleeding interfering with 
various daily activities;

Ferrero S, et al. Contraception. 2006;73:537-541. 
C. Fiala. The museum on abortion and contraception , Vienna, Austria

Utveckling av preventivmedel / K Gemzell Danielsson

Non-scalpel vasectomy

Vasectomy - festival Thailand at the King’s 60th birthday

C. Fiala. The museum on abortion and contraception , Vienna, Austria

WHO multicentre trials on 
Yuzpe vs LNG-EC, and LNG-EC vs. 
mifepristone

K Gemzell Danielsson
,Lancet 1999, 2002,.Hum Reprod. 2015
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In vitro model for Human embryo Implantation

15-12-14 25

3D implantation model

stromal 

cells+ 

collagen

basement 
membrane extract

culture insert

epithelial cells

human blastocyst
endometrial biopsies (LH+4)

epithelial cells

stromal cells

Lalitkumar et al., 2007

§ The endometrial factor in human embryo implantation is difficult to study 
Ethical Approvals, Endometrial biopsies – Fertile human volunteers 
Human embryos – surplus embryos from donor couples undergoing IVF
Construction of  3D endometrial cell culture system
Immunohistochemical analysis for cell polarity and ‘markers of receptivity’

Photo; Lennart Nilsson

Cytokeratin Vimentin

Development of safe and effective 
abortion care
§ 70ies, Prostaglandin analogues discovered by Sune Bergström 

and his team at KI, Awarded the Nobel Price in 1982

§ Induced uterine contractions and 
cervical ripening;

§ Shown to act in synergy with 
progesterone receptor modulator
àDeveloped to Medical abortion

Bygdeman M, Gemzell Danielsson K, Marions L: 
JAMWA 55: 3: 195-6, 2000. Bygdeman & Swahn 1985

What is Misoprostol?
§ An orally active prostaglandin analogue

§ Can be used alone (less efficient) or 
§ with mifepristone (more efficient) for medical abortion at ALL 

gestations
§ Route of administration more important than the dose

§ WHO essential medicine list; 5 indications

Misoprostol use in OB/Gyn
Guidelines developed in collaboration with FIGO and WHO

§ Medical uterine evacuation after miscarriage or intrauterine fetal
death

§ Labour induction

§ Postpartum haemorrhage, 
§ Prevention, 

§ Treatment

§ Induced abortion 

§ Cervical ripening for gynaecological procedures (non-essential)

WHAT IS A PROGESTERONE RECEPTOR MODULATOR?

● Progesterone receptor ligands can possess activity ranging from pure 
antagonist activity through mixed antagonist/agonist activity to pure agonist 
activity

● (S)PRMs are progesterone receptor ligands with mixed antagonist/agonist 
activity
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Chabbert-Buffet N, et al. Hum Reprod Update 2005;11:293–307 
Spitz IM. Curr Opin Investig Drugs 2006;7:882–90
Bouchard P et al. Fertility and Sterility 2011;96:1175-89 

SPRM: Selective Progesterone Receptor Modulator
UPA: Ulipristal acetate

(Vilaprisan)
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Mifepristone effects during the cycle 
and in pregnancy

Contraception

Contragestion

Pregnancy Interruption

Adjuvant to late Pregnancy 
terminationLabour Induction

Follicular phase

K Gemzell Danielsson

PRMs for contraceptive use

§ Inhibition of Ovulation

§ Endometrial Contraception

§ Emergency Contraception

§ �Menstrual induction� – ”contragestion”

§ Combination with gestagen 

7 21 28

P4, E2 normal 
plasma levels

Ovulation

200mg mifepristone

days

Gemzell-Danielsson et al.,
Lancet 1992, Fertil Steril 1993

Endometrial Contraception
Once-a-month Pill PRMs

”Once-a-month” pill Pills
IUDs
RIngs

Endometrial contraception

Lancet 1991, Hum Reprod1993

Proliferative 
phase

Mid-secretory
phase

PAEC: 
glandular 
cyst 
dilatation

PAEC: 
low mitotic 
activity

ENDOMETRIAL HISTOLOGY
PAECS (PRM ASSOCIATED ENDOMETRIAL CHANGES)

Images provided
by Dr Alistair Williams, 
Edinburgh University 
Medical School PAEC: Progesterone Receptor Modulator (PRM) Associated Endometrial Changes

-300

-200

-100

0

100

200

300

400

500

%
ch

an
ge

Ki
-6

7 
ba

se
lin

e-
en

dp
oi

nt

1 2

Ki-67-index percentual 
change from baseline to 
end of 3 months treatment

mifepristone   controls

Antiproliferative effect of SPRM in breast tissue

-2

0

2

4

6

8

10

12

Ki-67 index baseline Ki-67 index posttreatment

Baseline EoT

Engman et al., Hum Reprod, 2008



7

Summary

§ Today many women are reluctant to use any of the existing 

contraceptive methods due to side effects or fear of experiencing 

such effects. 

§ Very limited choice for men

§ The unmet need in contraception remains high 

§ New options should be explored to allow women and men all 

possible options for controlling and preserving their reproductive 

health and lives.

§ To achieve this we need translational research incl basic research

§ Link research to policy, and base ploicy on evidense

5/23/18

WHO Collaborating Centre for Research in 
Human Reproduction
Karolinska University Hospital/ Karolinska Institutet

• Research Group on Post-Ovulatory Methods for Fertility Regulation, 
UNDP/UNFPA/WHO/World Bank Special Programme of Research, 

Development and Research Training in  Human Reproduction, WHO,Geneva

• ICCR Population Council, Regine Sitruk-Ware

• Swedish research council

• www.muvs.org

Reproductive Health Research 
From bench- to bed- to the hands of women

to improve women’s health

THANK YOU!

Reproductive Health Research 
From bench - to bed - to the hands of women

to improve women’s health

Session theme: Technology & basic science

§ New delivery systems in contraception • R. Sitruk Ware (USA)

§ Moving from EE to E2 and E4 • J.M. Foidart (Belgium)

§ FC: Effects of Estetrol on Thrombotic and Growth Parameters 

Associated with Vascular Remodelling R. Dubey (Switzerland)

23/05/2018Lalit.kumar@ki.se 40


