(ﬁ( Cochrane
/o Library

Cochrane Database of Systematic Reviews

Progesterone for preventing pre-eclampsia and its complications

(CEYET)

Meher S, Duley L

Meher S, Duley L.

Progesterone for preventing pre-eclampsia and its complications.
Cochrane Database of Systematic Reviews 2006, Issue 4. Art. No.: CD006175.
DOI: 10.1002/14651858.CD006175.

www.cochranelibrary.com

Progesterone for preventing pre-eclampsia and its complications (Review) Wl LEY
Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://doi.org/10.1002%2F14651858.CD006175
https://www.cochranelibrary.com

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

TABLE OF CONTENTS

ABSTRACT ittt ettt ettt st e et e e tt e st e s bt e e bt e s bt e s st e esste s ste e st e e st e e aee e st e e st e e at e e st e e A b e e e ab e e et e e e st e e e Rbe e e Rt e e eateenabe e e be e e beesbeeebaeenreens 1
PLAIN LANGUAGE SUMMARY  ..eiiitiieeteetesieertesteettestestestesseessesaeesueesseessesasesatesseensesssesssessesssesssesseensesssesssesseensessesnsenseensesssesnsensesnsesssesnns 2
BACKGROUND  ..iiiiieiteetenitesteete st esteeste st e st esteestesatesuaesbessbesatesseesbasssesasesstesseensesstesaseseensesntesstensasasesssesstenseensesssenstensessesssenseensesssessensannse 3
OBJECTIVES 4
METHODS ettt ettt et et s et e e e st e s bt e bt st e s st e s bt e s s e s abesmee s b e e s st e sseeaee s e easeeaseenee s e aaseens e st e s e e et e easesseesseeaseenbesaeessasaseensenseenesnsennee 4
RESULTS 8
DISCUSSION 9
AUTHORS' CONCLUSIONS ..ttt e e st sae st st st st et st e e st et s e et e st e s e e e e st e st e st e st e st esee st entente st e st ententestestestententestensensensensensessensan 9
ACKNOWLEDGEMENTS  ceeiiieeitentettesteete sttt et e ste st este et e sutesutesbeeaesabesaa e beessesasesasesseessesssesssensesnsesssesatensessesssenstensessesssessaensesnsessenseenses 9
REFERENGCES .ottt ettt sttt st e s e e st e e st e e st e e s abe e s st e e s abeesasaesabaesabeesabeeeaseeeaseesaseeeaseees st e s st eessee e beessaeessbe e sbeeasbeesteessseesssansssanns 10
CHARACTERISTICS OF STUDIES  ..eeeeeieetestestteteeee st et eteseeste s st sstesueesse s b e sntesseessesasesnaessesssesasesneessesssesssesseensesssesnsessesssesssesnsesseessesssesnne 12
DATA AND ANALYSES  .eioteeeeteeiteetestt et st st esteeste st e sut e st e esae st e sut e b esstesssesse e besasesssesseensesasesssenbeensesasesssenseenseeasesstesseesesasesasesseensesssesssensanns 18
Analysis 1.1. Comparison 1 Progesterone versus placebo/no treatment, Outcome 1 Pre-eclampsia. 19
Analysis 1.2. Comparison 1 Progesterone versus placebo/no treatment, Outcome 2 Pregnancy-induced hypertension. .......... 20
Analysis 1.3. Comparison 1 Progesterone versus placebo/no treatment, Outcome 3 Eclampsia. ....ccccoceevimeneenneneeneenenennene 20
Analysis 1.4. Comparison 1 Progesterone versus placebo/no treatment, Outcome 4 Maternal death. .......c.ccccoevvenirininicnnennn. 20
Analysis 1.5. Comparison 1 Progesterone versus placebo/no treatment, Outcome 5 Caesarean SECtion. ........ccceeeuererererreuerencns 21
Analysis 1.6. Comparison 1 Progesterone versus placebo/no treatment, Outcome 6 Prolonged maternal hospital stay. ........... 21
Analysis 1.7. Comparison 1 Progesterone versus placebo/no treatment, Outcome 7 Any side effects. .....coceoeeniriniienninennene 21
Analysis 1.8. Comparison 1 Progesterone versus placebo/no treatment, Outcome 8 Side effects leading to discontinuation of 21
TNEIAPY.  ceetiieerieiete ettt ettt ettt ettt b e et et ettt et e Rt e Rt s e Rt e s e Rt ek e R e e R e Rt e R eR s e R et e Rt s e R e A e Rt et e R e ek eR s e s en s e R en s e R et e R e se st ese st et ereeseneesaraene
Analysis 1.9. Comparison 1 Progesterone versus placebo/no treatment, Outcome 9 Fetal or neonatal death. .........ccccceceeeeeeee 22
Analysis 1.10. Comparison 1 Progesterone versus placebo/no treatment, Outcome 10 Preterm birth. .......cccccoviinevnenneninnne. 22
Analysis 1.11. Comparison 1 Progesterone versus placebo/no treatment, Outcome 11 Small-for-gestational-age baby. .......... 23
Analysis 1.12. Comparison 1 Progesterone versus placebo/no treatment, Outcome 12 Serious neonatal morbidity. ................ 23
Analysis 1.13. Comparison 1 Progesterone versus placebo/no treatment, Outcome 13 Admission to neonatal intensive care 24
UNE. ettt ettt ettt et e e b e b b e e bt e bt e b e e b e e b e e b e e b e e b e e b e e b e e b e e b e e b e e b e e b e e b e e b e e bt e bt e b e e Rt e Rt e bt e R e e Rt e R e e Rt e Rt e Rt e Rt e Rt e Rt e Rt e Rt e Rt e Rt e Rt e Rt e Rt e Rt e st e bt e s e e st e e e st eaeent
Analysis 1.14. Comparison 1 Progesterone versus placebo/no treatment, Outcome 14 Apgar score at 5 minutes <7. ......cc...... 25
Analysis 1.15. Comparison 1 Progesterone versus placebo/no treatment, Outcome 15 Congenital malformations. 25
ADDITIONAL TABLES ..ottt ettt ettt et s bt e s bt e st e e st e s b e e et e e s bt e saba e e s b aeesseesaseeessae e st e s st aassteensbe e sbeesteessbeessaeasteensseesssassnsannnne 25
APPENDICES .ottt ettt e e st e s st e bt st e sae e s b e s b e et e sae e st s s e easeshe e st easesasesaee st easeeneesse e st easesaeesaae st e st esasesaaenseeasesasesaeeseensesanesneesannne 27
WHAT'S INEW oottt sttt et sttt e et e et e st e e sat et e atesaa e ae et e ssaesaa e seenbasasesasanseenbasaseesten st ensaeaseeas e se e beeaseesaesseenbeesseentesseensasnsesssenseensesnsanas 29
HISTORY ettt et s bt s bt e st e st e e s bt e s bt e e b e e e abee s e bt esaseeaasaesabeesaseeeaseesaseesaseeeaseessbee s st eessae e seesaseeessee s see s saessaeenseesnstasnssaensen 29
CONTRIBUTIONS OF AUTHORS  ..oceieteeteteete st eette e etesitesst et e satesates st s s e st e s st e be s s e sasesatesseessesasesseessasasesssesseensesnsesasesseensessesnsenneensesssesnnens 29
DECLARATIONS OF INTEREST  coonetettiiteeitertenteesteetestesteestestesaeesteesaesasessaessesssesssesssessesssesssessassesnsesssesseensesssesssesseensesssesssesesssesnsessseseensens 29
SOURCES OF SUPPORT 29
INDEX TERMS ettt sttt et s ettt e s e sut et e b e st e s bt e b e e b e sasesat e b e eas e s et e sntenbeease s et e ne e b eaaseea s e st e s esasesate st e sasasesnteseensesaseentensessesasennes 30
Progesterone for preventing pre-eclampsia and its complications (Review) i

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



- Coch rane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews
[Intervention Review]

Progesterone for preventing pre-eclampsia and its complications

Shireen Meherl, Lelia Duley?

1Department of Women's and Children's Health, The University of Liverpool, Liverpool, UK. 2Nottingham Clinical Trials Unit, University of
Nottingham, Nottingham, UK

Contact: Shireen Meher, Department of Women's and Children's Health, The University of Liverpool, First Floor, Liverpool Women's NHS
Foundation Trust, Crown Street, Liverpool, L8 7SS, UK. smeher@liv.ac.uk.

Editorial group: Cochrane Pregnancy and Childbirth Group.
Publication status and date: New search for studies and content updated (no change to conclusions), published in Issue 6, 2011.

Citation: Meher S, Duley L. Progesterone for preventing pre-eclampsia and its complications. Cochrane Database of Systematic Reviews
2006, Issue 4. Art. No.: CD006175. DOI: 10.1002/14651858.CD006175.

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

ABSTRACT

Background

In the past, progesterone has been advocated for prevention of pre-eclampsia. Although progestogens were never widely used for this
purpose in clinical practice, new hypothesis have emerged which suggest progesterone may have a role in promoting immunological
tolerance between the fetus and mother, and may reduce risk of pre-eclampsia.

Objectives

To assess the effects of progesterone during pregnancy on risk of pre-eclampsia and its complications.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (31 January 2011) and the metaRegister of Controlled Trials
(2 June 2010).

Selection criteria

Randomised trials evaluating progesterone or other progestogen during pregnancy for prevention of pre-eclampsia and its complications.

Data collection and analysis

Two review authors independently assessed studies for inclusion and extracted data.

Main results

We included four trials of variable quality (1445 women). Three trials compared progesterone injections, and one compared progestogen
vaginal gel, with no progesterone. There was insufficient evidence to demonstrate any clear differences between the two groups on risk
of pre-eclampsia (three trials, 1277 women; risk ratio (RR) 1.25, 95% confidence interval (Cl) 0.95 to 1.63), death of the baby (four trials,
2594 babies; RR 1.34, 95% Cl 0.78 to 2.31), preterm birth (three trials, 1313 women; RR 1.01, 95% Cl 0.93 to 1.10), small-for-gestational-
age babies (one trial, 168 women; RR 0.82, 95% Cl 0.19 to 3.57), major congenital defects (three trials, 2436 babies; one trial, no events,
two trials RR 1.19, 95% Cl 0.31 to 4.52), or any other outcome reported. There were no reported cases of masculinisation of female babies
(one trial, 128 women).

Long-term follow-up for the children has been reported in one trial, but we have excluded these data from the review as 54% were lost to
follow-up at one year and 80% at 16 years.

In one trial comparing progesterone injections with placebo, over 60% of women in both the progesterone and placebo groups had side
effects which were generally mild and most often limited to the injection site.
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Authors' conclusions

Thereisinsufficient evidence for reliable conclusions about the effects of progesterone for preventing pre-eclampsia and its complications.
Therefore, progesterone should not be used for this purpose in clinical practice at present.

PLAIN LANGUAGE SUMMARY
Progesterone for preventing pre-eclampsia and its complications

No good evidence that giving the hormone progesterone to pregnant women will help women and babies avoid the problems of pre-
eclampsia.

Pre-eclampsia is a serious complication of pregnancy occurring in about 2% to 8% of women. It is identified by increased blood pressure
and protein in the urine, but women often suffer no symptoms initially. It can, through constriction of the blood vessels in the placenta,
interfere with food and oxygen passing to the baby, thus inhibiting the baby's growth and causing the baby to be born too soon. Women can
be affected through problems in their kidneys, liver, brain, and clotting system. One theory is that is that pre-eclampsia might be associated
with a shortage of progesterone, and so it has been suggested that giving women progesterone during pregnancy might help them to avoid
pre-eclampsia. The review found four trials involving 1445 women. There were insufficient data be to be able to say if progesterone helped,
and there was very little information on potential adverse outcomes. So progesterone should not be used in pregnancy for the purpose of
trying to reduce the incidence of pre-eclampsia, and further testing is needed.
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BACKGROUND

Description of the condition

Hypertension (high blood pressure) is common during pregnancy.
Around 10% of women will have raised blood pressure at some
point before delivery. The hypertensive disorders of pregnancy
comprise a spectrum of conditions that is usually classified
into four categories: (i) gestational hypertension, a rise in blood
pressure during the second half of pregnancy; (ii) pre-eclampsia,
usually hypertension with proteinuria (protein in urine) during
the second half of pregnancy; (iii) chronic hypertension, a rise in
blood pressure prior to pregnancy or before 20 weeks' gestation,
and (iv) pre-eclampsia superimposed on chronic hypertension
(NHBPEP 2000). For women with uncomplicated mild to moderate
hypertension, pregnancy outcome is similar to that for women with
normal blood pressure. Outcome deteriorates if blood pressure
is very high or if pre-eclampsia develops. Pre-eclampsia is a
multisystem disorder, involving the liver, kidneys, brain, and
placenta. It affects 2% to 8% of pregnancies (WHO 1988), and is
associated with a substantive increase in morbidity and mortality
for both the woman and her baby (DH 2002). Complications for the
mother may include eclampsia (seizures), stroke, liver or kidney
failure, and abnormal blood clotting, and problems for the baby
include poor growth and preterm birth.

The cause of pre-eclampsia is uncertain, but current belief is
that reduced blood supply to the placenta leads to abnormal
function of endothelial cells, possibly as a result of oxidative stress.
Endothelial dysfunction results in generalised vasoconstriction,
platelet activation and thrombosis, and decreased plasma volume,
with subsequently reduced blood supply to multiple organs. Pre-
eclampsiais discussed in more detail in the generic protocol for this
review (Generic Protocol 05).

Description of the intervention

Progesterone is a hormone which plays an essential role in
reproduction, both in the regulation of the menstrual cycle,
and in the maintenance of pregnancy. It is used for a range of
gynaecological problems such as heavy uterine bleeding, fertility
control, and postmenopausal hormone replacement. In addition,
it has been suggested that progesterone may have a role in
the treatment of premenstrual syndrome (Ford 2009), threatened
miscarriage (Haas 2008; Wahabi 2007), and preterm birth (Dodd
2006).

During pregnancy, progesterone stimulates the growth and
differentiation of endometrium to allow implantation, induces
immunological tolerance to the fetus, and inhibits uterine
contractions (Szekeres-Bartho 1992). Progesterone appears, at
least in part, to influence the vascular adaptations of normal
pregnancy by decreasing responsiveness of blood vessels to
vasoconstrictors and inducing vasodilatation (Buhimschi 1995; Ito
1992; Liao 1996; Radwanska 1993).

A number of progesterone derivatives are now commercially
available. These include dydrogesterone, hydroxyprogesterone,
medroxyprogesterone, norethisterone, norgestrel, desogestrel,
norgestimate, gestodene, and levonorgestrel. Progestogens may be
administered orally, as suppositories or pessaries, by local patches,
or as injections. However, progesterone itself is given as injections,

vaginal pessaries or rectal suppositories, as absorption from the
oral route is unreliable.

Whilst progesterone is not known to be harmful during pregnancy,
there is little information about its long-term safety for the fetus or
mother. Progesterone does not cause masculinisation of the female
fetus, although this is a concern with some of the other synthetic
progestogens. Progestogens with more androgenic activity, which
may cause masculinisation, should not be used during pregnancy.
Side effects of progestogens include symptoms such as bloating,
fluid retention, weight gain, breast tenderness, headache, nausea,
acne, hirsutism, skin reactions, and depression.

How the intervention might work

In the past, administration of progesterone has been suggested
for prevention and treatment of pre-eclampsia. In the 1930s,
Robson and Paterson observed that a toxic state, convulsions,
and death could be produced experimentally in pregnant rabbits
if progesterone secretion was reduced in the second half of
pregnancy, by removal of the embryo. It was suggested that the
'toxaemia' of pregnancy (pre-eclampsia) might also be associated
with progesterone insufficiency (Robson 1937). Results from
several case series were not particularly encouraging (Bennett
1939; Marsden 1937; Robson 1937; Young 1937), and the hypothesis
seemed to have been discounted. Two decades later, Katharina
Dalton reported the observation that women who developed pre-
eclampsia had a high incidence of premenstrual syndrome when
they were not pregnant. She also observed that women who
experienced what she referred to as 'toxaemic symptoms' such as
tiredness, depression, nausea, irritability and headache in early
pregnancy were more likely to go on to develop pre-eclampsia
(Dalton 1960). These symptoms she considered to be similar to
those of premenstrual syndrome. She therefore suggested that
premenstrual syndrome was akin to pre-eclampsia, and that both
were related to progesterone deficiency. The hypothesis that
progesterone reduced the risk of pre-eclampsia was tested by
Dalton (Dalton 1954; Dalton 1957; Dalton 1962), but the use of
progesterone for prevention of pre-eclampsia has never become
widespread in clinical practice.

More recently, a new hypothesis has emerged about the potential
role of progesterone in the development of pre-eclampsia. Special
placental cells called cytotrophoblasts invade into maternal blood
vessels during early placental development. These cells express
a protein called HLA-G which is thought to play a key role in
enhancing immunological tolerance between the "foreign" fetal
tissue and maternal cells (Kovats 1990). Studies indicate that HLA-G
is reduced in the placenta and serum of women with pre-eclampsia
(Yie 2004), and therefore may play a role in impaired placentation
leading to the development of pre-eclampsia. Progesterone has
been shown toincrease the expression of HLA-G protein in placental
cytotrophoblast cells (Yie 2006), which supports the hypothesis that
progesterone may reduce the risk of pre-eclampsia.

Maternal serum progesterone levels increase in normal pregnancy,
but a deficiency of progesterone has not been found in association
with pre-eclampsia (Parker 1976; Tamimi 2003; Zeisler 2000).

Why it is important to do this review

Progesterone has been proposed for prevention of pre-eclampsia
in the past, and again, more recently. The evidence to support

Progesterone for preventing pre-eclampsia and its complications (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

this hypothesis has been weak, but new data on the role
of progesterone in promoting immunological tolerance appear
plausible. Progesterone has never been widely used in clinical
practice for this purpose; nevertheless, it remains relevant to
review the evidence about the effects of progesterone, and other
progestogens, when used for prevention of pre-eclampsia.

Other Cochrane reviews have assessed the role of progesterone
for prevention of preterm birth (Dodd 2006) and of miscarriage
(Haas 2008). Other interventions for prevention of pre-eclampsia
are listed in the generic protocol for this review (Generic Protocol
05).

OBJECTIVES

To assess the effects of progesterone, or any other progestogen, for
prevention of pre-eclampsia and its complications.

METHODS

Criteria for considering studies for this review
Types of studies

We included randomised trials evaluating progesterone or other
progestogens for prevention of pre-eclampsia. We excluded trials
with quasi-random design and crossover design.

Types of participants

We included pregnant women with normal blood pressure or high
blood pressure without proteinuria, regardless of gestation at trial
entry. If possible, we grouped women on the basis of their risk of
developing pre-eclampsia at trial entry as follows.

(1) Women with normal blood pressure

(a) High risk: defined as having one or more of the following:
diabetes, renal disease, thrombophilia, autoimmune disease,
previous severe or early onset pre-eclampsia, or multiple
pregnancy.

(b) Moderate risk: defined as none of the above, but having either
previous pre-eclampsia that was not severe or early onset (or
severity unspecified), or a first pregnancy and at least one of the
following: teenager or over 35 years age, family history of pre-
eclampsia, obesity (body mass index greater than 30), increased
sensitivity to Angiotensin |l, positive roll-over test, abnormal
uterine artery doppler scan.

(c) Low risk: defined as pregnancy that does not qualify as either
high or moderate risk.

(d) Undefined risk: when the risk is unclear or not specified.

(2) Women with high blood pressure, without proteinuria

These women are all at high risk of developing pre-eclampsia. They
fall into two groups.

(a) Gestational hypertension: hypertension detected for the first
time after 20 weeks' gestation, in the absence of proteinuria.

(b) Chronic hypertension: essential or secondary hypertension

detected prior to pregnancy or before 20 weeks' gestation.
Some women with chronic hypertension may have longstanding
proteinuria due to their underlying disease. We included these
women, as their proteinuria was not due to pre-eclampsia.

We excluded women if they had established pre-eclampsia.

If a trial included women with pre-eclampsia as well as those
with non-proteinuric hypertension (gestational or chronic), where
possible, we planned to include only the women with non-
proteinuric hypertension in the review. For trials that did not report
results separately for the two groups, we planned to include the
databut present it as a separate subgroup. However, we did not find
any such trials.

Types of interventions

We included the following comparisons:

1. any progestogen versus placebo or no intervention;

2. any progestogen versus any other intervention for preventing
pre-eclampsia; and

3. one type of progestogen versus another progestogen, during
pregnancy, if appropriate.

We included all types of progestogen preparations, as well as
different dosage regimens and routes of administration.

We excluded trials if the intended duration of therapy at trial
entry was less than seven days. This was done mainly to
exclude studies evaluating short-term physiological effects of
progesterone, and also because it is unlikely that such short
therapy could influence pregnancy outcomes, based on what is
known of the pathophysiology of pre-eclampsia.

Types of outcome measures

We included the following outcomes. The definitions used for each
outcome are summarised below. We have described trials that
used acceptable variations of these definitions, or that did not
define their outcomes were also included, and definitions, where
available, in the table Characteristics of included studies. If an
important outcome was not reported, we attempted to contact the
authors.

For the woman
Primary outcome

(1) Pre-eclampsia: hypertension (blood pressure at least 140 mmHg
systolic or 90 mmHg diastolic) with proteinuria (at least 300 mg
protein in a 24-hour urine collection or 1+ on dipstick). For women
with chronic hypertension and proteinuria at trial entry, pre-
eclampsia was defined as sudden worsening of proteinuria and/or
hypertension, or other signs and symptoms of pre-eclampsia after
20 weeks' gestation.

Secondary outcomes

(2) Death: during pregnancy or up to 42 days after the birth.

(3) Severe morbidity related to pre-eclampsia including:
eclampsia, liver or renal failure, haemolysis elevated liver enzymes
and low platelets (HELLP) syndrome, disseminated intravascular
coagulation, stroke, and pulmonary oedema. We have reported
these outcomes individually, and as a composite measure where
the information is available.

(4) Severe pre-eclampsia: pre-eclampsia with two or more signs or
symptoms of severe disease, such as severe hypertension, severe
proteinuria (usually 3 g/24 h, or 3+ on dipstick), visual disturbances,
exaggerated tendon reflexes, upper abdominal pain, impaired liver
function tests, high serum creatinine, low platelets, fetal growth
restriction, or reduced liquor volume.

Progesterone for preventing pre-eclampsia and its complications (Review)
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(5) Early onset of pre-eclampsia: pre-eclampsia before 34+0 weeks.
(6) Severe hypertension: blood pressure at least 160 mmHg systolic
or 110 mmHg diastolic.

(7) Gestational hypertension: new onset of hypertension after 20
weeks' gestation.

(8) Use of antihypertensive drugs or need for additional
antihypertensive drugs.

(9) Abruption of the placenta or antepartum haemorrhage.

(10) Elective delivery: induction of labour or elective caesarean
section.

(11) Caesarean section: emergency plus elective.

(12) Postpartum haemorrhage: blood loss of 500 ml or more.

(13) Side effects related to progesterone such as skin reactions,
depression, etc, progesterone stopped due to side effects.

(14) Use of health service resources: antenatal clinic visits, visit to
day care unit, antenatal hospital admission, intensive care.

(15) Women's experiences and views of progesterone.

For the child
Primary outcomes

(1) Death: including all deaths before birth and up to discharge from
hospital.

(2) Preterm birth: birth before 37+0 weeks' gestation.

(3) Small-for-gestational age: growth below the third centile, or
lowest centile reported.

Secondary outcomes

4) Apgar score at five minutes: low (less than seven) and very low
less than four) or lowest reported.

5) Endotracheal intubation or use of mechanical ventilation.

6) Neonatal morbidity: respiratory distress syndrome,
chronic lung disease, sepsis, retinopathy of prematurity, and
intraventricular haemorrhage.

(7) Long-term growth and development: blindness, deafness,
seizures, poor growth, neurodevelopmental delay, and cerebral
palsy.

(8) Side effects associated with progesterone.

(9) Use of hospital resources: admission to neonatal intensive care
unit, duration of hospital stay after delivery.

—~ o~ — —

Economic outcome

(1) Costs to health service resources: short term and long term for
both mother and baby.

(2) Costs to the woman, her family, and society associated with
exercise.

Search methods for identification of studies
Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s Trials
Register by contacting the Trials Search Co-ordinator (31 January
2011).

The Cochrane Pregnancy and Childbirth Group’s Trials Register is
maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. quarterly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE;

3. weekly search of EMBASE;

4. handsearches of 30 journals and the proceedings of major
conferences;

5. weekly current awareness alerts for a further 44 journals plus
monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL, MEDLINE and EMBASE,
the list of handsearched journals and conference proceedings, and
the list of journals reviewed via the current awareness service can
be found in the ‘Specialized Register’ section within the editorial
information about the Cochrane Pregnancy and Childbirth Group.

Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search Co-
ordinator searches the register for each review using the topic list
rather than keywords.

In addition, we searched the metaRegister of Controlled Trials for
planned and ongoingtrials (2 June 2010) (see: Appendix 1 for search
terms used).

In the previous version of the review, we searched CENTRAL (The
Cochrane Library 2006, Issue 2), and EMBASE (1974 to August 2005)
using the search strategies listed in Appendix 2.

Searching other resources

We searched the reference lists of relevant reports.
We did not apply any language restrictions.

Data collection and analysis

For the methods used when assessing the trials identified in the
previous versions of this review, see Appendix 3.

For this update, we used the following methods when assessing the
trials identified by the updated search (Nassar 2008; Rouse 2007;
STOPPIT 2009; Uckele 2010).

Selection of studies

Two review authors independently assessed all the potentially
eligible studies forinclusion. We resolved any differences in opinion
by discussion.

Data extraction and management

We designed a form to extract data. For eligible studies, two
review authors independently extracted data, using the form. We
resolved any discrepancies through discussion. When information
was unclear or not available, we contacted the authors of the
original reports to provide further details.

We entered data into the Review Manager software (RevMan 2008),
and checked for accuracy.

Assessment of risk of bias in included studies

Two review authors independently assessed the risk of bias for
each study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2009). We resolved any
disagreement by discussion.

Progesterone for preventing pre-eclampsia and its complications (Review)
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(1) Random sequence generation (checking for possible
selection bias)

We describe for each included study the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.

We assessed the method as:

« low risk of bias (any truly random process, e.g. random number
table; computer random number generator),

« highrisk of bias (any non-random process, e.g. odd or even date
of birth; hospital or clinic record number) or,

« unclear risk of bias.

(2) Allocation concealment (checking for possible selection bias)

We describe for each included study the method used to conceal
allocation to interventions prior to assignment and assess whether
intervention allocation could have been foreseen in advance of, or
during recruitment, or changed after assignment.

We assessed the methods as:

« low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

« high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

« unclear risk of bias.

(3) Blinding of participants and personnel (checking for possible
performance bias)

We describe for each included study the methods used, if any,
to blind study participants, personnel and outcome assessors
from knowledge of which intervention a participant received. We
consider studies to be at low risk of bias if they were blinded, or if
we judge that the lack of blinding would be unlikely to affect results.
We assessed blinding separately for different outcomes or classes
of outcomes.

We assessed the methods as:

« low, high or unclear risk of bias for participants;
« low, high or unclear risk of bias for personnel;
« low, high or unclear risk of bias for outcome assessors

(4) Incomplete outcome data (checking for possible attrition
bias due to the amount, nature and handling of incomplete
outcome data)

We described for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition
and exclusions from the analysis. We state whether attrition and
exclusions were reported and the numbers included in the analysis
at each stage (compared with the total randomised participants),
reasons for attrition or exclusion where reported, and whether
missing data were balanced across groups or were related to
outcomes. Where sufficient information is reported, or was
supplied by the trial authors, we re-include missing data in the
analyses which we undertook.

We assessed methods as:

o low risk of bias (where less than 5% of participants were
excluded from the analyses);

« high risk of bias (5% to 20% of participants were excluded from
the analyses);

+ unclear risk of bias.

We excluded studies if more than 20% of participants were excluded
from the analysis.

We have analysed data based on the group to which the
participants were randomised, regardless of whether they received
the allocated intervention or not.

(5) Selective reporting (checking for reporting bias)

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.

We assessed the methods as:

« low risk of bias (where it is clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review have been reported);

« high risk of bias (where not all the study’s pre-specified
outcomes have been reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest are
reported incompletely and so cannot be used; study fails to
include results of a key outcome that would have been expected
to have been reported);

« unclear risk of bias.

(6) Other bias (checking for bias due to problems not covered by
1to 5 above)

We described for each included study any important concerns we
have about other possible sources of bias.

We assessed whether each study was free of other problems that
could put it at risk of bias:

« low risk of other bias;
« highrisk of other bias;
« unclear whether there is risk of other bias.

(7) Overall risk of bias

We made explicitjudgements about whether studies are at high risk
of bias, according to the criteria given in the Handbook (Higgins
2009). With reference to (1) to (6) above, we assessed the likely
magnitude and direction of the bias and whether we considered
it likely to impact on the findings. We planned to explore overall
risk of bias by conducting a sensitivity analyses - see ' Sensitivity
analysis'.

Measures of treatment effect

Dichotomous data

For dichotomous data, we have presented results as summary risk
ratios (RR) with 95% confidence intervals (Cl).

Continuous data

For continuous data, we have presented results as the mean
difference if outcomes are measured in the same way between
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trials. The standardised mean difference is used to combine trials
that measure the same outcome, but use different methods.

Unit of analysis issues

If cluster-randomised trials are included in the analyses along with
individually randomised trials in future updates, we will adjust
their sample sizes using the methods described in the Handbook
(Higgins 2009) using an estimate of the intracluster correlation co-
efficient (ICC) derived from the trial (if possible), from a similar trial
or from a study of a similar population. If ICCs from other sources
are used, we will report this and conduct sensitivity analyses to
investigate the effect of variation in the ICC if appropriate. If both
cluster-randomised trials and individually-randomised trials are
identified, we will synthesise the relevant information. We will
consider it reasonable to combine the results from both if there is
little heterogeneity between the study designs and if we consider
the interaction between the effect of intervention and the choice of
randomisation unit to be unlikely.

This review includes some studies which recruited only women
with multiple pregnancy (Rouse 2007; STOPPIT 2009). For these
studies, and outcomes which used the number of babies as the
denominator, we adjusted the sample size by using the cluster
trial methods specified above, where each woman was regarded
as a randomised cluster. We obtained an ICC from the STOPPIT
20009 trial for analyses. An ICC was not available from Rouse 2007
so we used the ICC from STOPPIT 2009 to analyse the study data
from Rouse 2007, as we considered the trials sufficiently similar.
we meta-analysed effect estimates and their standard errors using
the generic inverse-variance method in RevMan RevMan 2008. Data
for the outcomes from these trials are available separately in
additional tables in the review (Table 1; Table 2; Table 3; Table 4;
Table 5; Table 6; Table 7).

In the future, if it is not possible to obtain enough information
to make any adjustment for the effects of multiple pregnancies,
we will analyse the data as if babies from multiple pregnancies
were independent, using the number of babies as the denominator.
This will give an unbiased result but the width of the confidence
intervals will be underestimated.

We will also acknowledge any heterogeneity in the randomisation
unit and perform a sensitivity analysis to investigate the effects of
the randomisation unit if appropriate.

Dealing with missing data

Forincluded studies, we noted levels of attrition. We will explore the
impact of including studies with high levels of missing data in the
overall assessment of treatment effect by using sensitivity analysis,
when appropriate, once sufficient data become available.

For all outcomes, we have carried out analyses, as far as possible,
on an intention-to-treat basis, i.e. we attempt to include all
participants randomised to each group in the analyses, and
analysed all participants in the group to which they were
allocated, regardless of whether or not they received the allocated
intervention. The denominator for each outcome in each trial was
the number randomised minus any participants whose outcomes
were known to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using
the T2, 12 and Chi® statistics. We regarded heterogeneity as
substantial if I* was greater than 30% and either T> was greater than
zero, or there was a low P value (less than 0.10) in the Chi? test for
heterogeneity.

Assessment of reporting biases

Once there are 10 or more studies in the meta-analysis, we
would explore reporting biases (such as publication bias) using
funnel plots. We would assess funnel plot asymmetry visually,
and use formal tests for funnel plot asymmetry. For continuous
outcomes we would use the test proposed by Egger 1997, and
for dichotomous outcomes we would use the test proposed by
Harbord 2006. If we detected asymmetry in any of these tests or by
a visual assessment, we would perform an exploratory analyses to
investigate it.

Data synthesis

We carried out statistical analysis using the Review Manager
software (RevMan 2008). We used fixed-effect meta-analysis for
combining data where it was reasonable to assume that studies
were estimating the same underlying treatment effect: i.e. where
trials were examining the same intervention, and the trials’
populations and methods were judged sufficiently similar. If there
was clinical heterogeneity sufficient to expect that the underlying
treatment effects would differ between trials, or if substantial
statistical heterogeneity was detected, we would use random-
effects meta-analysis to produce an overall summary if an average
treatment effect across trials was considered clinically meaningful.
We would treat the random-effects summary as the average range
of possible treatment effects and discuss the clinicalimplications of
treatment effects differing between trials. If the average treatment
effect would not be clinically meaningful then we would not
combine trials.

If we used random-effects analyses, we would present the results as
the average treatment effect with its 95% confidence interval, and
the estimates of T>and I2.

Subgroup analysis and investigation of heterogeneity

We based pre-specified subgroup analyses on the:

1. risk of women at trial entry: high, moderate, low, or undefined,;

2. gestation at trial entry: at and before 20 weeks' gestation, or
after 20 weeks' gestation.

We will include only the primary outcomes listed above in the
subgroup analyses. We will conduct these subgroup analyses once
sufficient data become available.

For fixed-effect inverse variance meta-analyses, we would assess
differences between subgroups by interaction tests. For random-
effects and fixed-effect meta-analyses using methods other than
inverse variance, we would assess differences between subgroups
by inspection of the subgroups’ confidence intervals; non-
overlapping confidence intervals would indicate a statistically
significant difference in treatment effect between the subgroups.
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Where appropriate, we would also use subgroup analyses to
investigate any substantial heterogeneity, if we detected this using
the methods specified above.

Sensitivity analysis
We planned sensitivity analyses:

1. toinvestigate heterogeneity, by excluding studies at high risk of
bias, for example those with inadequate sequence generation or
concealment of allocation, or high levels of missing data;

2. for studies with cluster-randomisation, to assess the impact of
alternative values for the ICC.

We will undertake these analyses if appropriate, once sufficient
data become available.

RESULTS

Description of studies

We included four studies with 1445 women in this review. Details of
the studies are available in the table of Characteristics of included
studies.

Two studies were conducted in the United Kingdom (Dalton 1962;
STOPPIT 2009) and two in the USA (Hauth 1983; Rouse 2007). Two
were multicentre trials (Rouse 2007; STOPPIT 2009).

Participants were recruited between 16 and 28 weeks' gestation.
In one study, women had normal blood pressure (Dalton 1962), in
another (STOPPIT 2009), less than 1% had high blood pressure, and
in the other two, blood pressure at trial entry was not reported.
Two studies recruited twin pregnancies only (Rouse 2007; STOPPIT
2009).The risk of developing pre-eclampsia for women at trial entry
is unclear in two trials, and was high risk in the other two studies.

Progesterone was given by intramuscular injection in three studies;
in one (Dalton 1962) dosage was from 300 mg daily to 50
mg on alternate days, depending on changes in intensity of
'toxaemic' symptoms, and in the other two studies, 17 alpha-
hydroxyprogesterone was given 1000 mg (Hauth 1983), or 250
mg weekly (Rouse 2007). In the fourth study (STOPPIT 2009),
progesterone was given as a vaginal gel of 90 mg daily. Three were
placebo controlled trials, but for the fourth study (Dalton 1962),
women in the control group were offered simple treatments such
as alkalis, analgesics, sedatives, and antihistamines for the relief
of their symptoms. It was not reported how many women received
these alternative interventions.

Outcomes reported included development of pre-eclampsia,

which in Dalton 1962 was defined as blood pressure above 140/90
mmHg with either oedema or albuminuria after 28 weeks. As
the definition of pre-eclampsia no longer includes oedema, the
number of women reported to have developed pre-eclampsia is
likely to be an overestimate. In the review, we therefore used
the number of women with proteinuria as a better estimate
of the number with pre-eclampsia. In Rouse 2007, data were
reported as 'hypertensive disorder' and included both gestational
hypertension and pre-eclampsia, but data were not available
separately for the two outcomes so it has been reported under
pre-eclampsia in this review, but this may be an overestimation.
Side effects were reported in three studies, but data have been
excluded from two studies because of attrition above 23% in one

(STOPPIT 2009) and because side effects have been reported for
the progesterone group only in the other (Dalton 1962). For the
children, a range of outcomes have been reported. Development at
age one year, and intelligence and psychosexual personality at 16
years of age have been reported, but the data are excluded from this
review due to large losses to follow-up (Dalton 1962).

We excluded five studies from the review: three were not
randomised trials (Dalton 1976; Sammour 1975; Sammour 1982),
and two of these recruited women with established pre-eclampsia.
The fourth excluded study was a quasi-randomised study (El-
Zibdeh 2005), and in the fifth, we were unable to use data as
presented (Hartikainen 1980). Other trials evaluating progesterone
during pregnancy were not considered to be potentially eligible
for this review, as they focused on preterm birth or miscarriage
and did not consider pre-eclampsia or gestational hypertension as
outcomes.

Risk of bias in included studies

Two included studies are of uncertain quality because of
inadequate reporting of methods used for randomisation and
allocation concealment. Two studies were of good quality.
The outcome assessment was blinded for all studies, and the
participants were also blinded in all except Dalton 1962. The follow-
up was complete for Hauth 1983, and attrition was around 1% and
balanced in both groups for Rouse 2007 and STOPPIT 2009; but
in Dalton 1962, 22 participants (15%) were excluded from analysis
for pregnancy outcome for various reasons. Although long-term
follow-up of the children was attempted, there is considerable
potential for bias due to large losses to follow-up (54% at one year
and 80% at 16 years of age).

Heterogeneity was not statistically significant for any of the
outcomes reported.

Effects of interventions

Four trials with 1445 women compared progesterone with no
progesterone.

Outcomes for women

There were insufficient data to demonstrate any clear differences
between the two groups on the risk of pre-eclampsia (three trials;
1277 women; RR 1.25, 95% CI 0.95 to 1.63) or pregnancy-induced
hypertension (one trial, 168 women; RR 0.92, 95% CI 0.42 to 2.01).
The effect of progesterone was also unclear on the risk of caesarean
section (two trials, 1146 women; RR 0.96, 95% Cl 0.88 to 1.05),
and prolonged hospital stay (one trial, 494 women; RR 1.21, 95%
Cl 0.93 to 1.56). There were no maternal deaths in the one trial
that reported this outcome (STOPPIT 2009). No other maternal
outcomes were reported.

Outcomes for baby

Similarly, there were insufficient data for any reliable conclusions
about the potential effects of progesterone on the RR of stillbirth
or neonatal death (four trials, 2594 babies; RR 1.34, 95% CI 0.78 to
2.31), and small-for-gestational-age babies (one trial, 168 babies;
RR 0.82, 95% Cl 0.19 to 3.57). There was no clear difference in the
risk of serious neonatal morbidity in the one trial that reported
this outcome (Rouse 2007), or in the risk of preterm birth (three
trials, 1313 women; RR 1.01, 95% CI 0.93 to 1.10), admission to the
neonatal intensive care unit (one trial, 988 babies; RR 1.06, 95% Cl
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0.83 to 1.35), or Apgar scores (one trial, 1280 babies; RR 0.84, 95%
C10.43 to 1.65).

Adverse effects

There were no reported cases of masculinisation of the female
fetus (one trial, 128 women), and the effects of progesterone on
risk of major congenital malformations (not defined) is unclear
(three trials, 2436 babies: one trial, no events, two trials RR 1.19,
95% Cl 0.31 to 4.52). Progesterone injections were associated with
urticarial skin reactions in 18% of women in Dalton 1962, but in
this study the comparison group did not receive an injection. In
Rouse 2007, more than 60% of women in both the progesterone and
placebo groups had side effects that were generally mild and most
often limited to the injection site, but led to the discontinuation of
injections in three women (two in the progesterone group and one
in the placebo group) who had more intense reactions.

DISCUSSION

The aim of this review was to assess the effects of progesterone
on prevention of pre-eclampsia and its complications. Of the
four included studies, one (Dalton 1962) aimed to test the
hypothesis that women at risk of pre-eclampsia developed
'toxaemic symptoms' associated with progesterone deficiency, and
so administration of progesterone would reduce these symptoms
and prevent the onset of pre-eclampsia. The other three primarily
assessed the effects of progesterone on prevention of preterm
birth, but also reported data for pre-eclampsia as a secondary
outcome (albeit that these data were not in a format that enabled
them to be incorporated into the review for all studies (Hauth
1983)). Two studies were of uncertain methodological quality,
and two were of good quality. Compliance with medication
was assessed in two studies. Women took around 95% of their
medication in one study (Rouse 2007), but in another only 58% of
women reported taking at least 80% or the treatment (STOPPIT
2009). There is insufficient evidence for any reliable conclusions
about the benefits or risks associated with progesterone therapy for
prevention of pre-eclampsia or its consequences.

In one study (Dalton 1962), about one-fifth of women receiving
progesterone injections had an urticarial skin reaction, all of which
responded to antihistamines, but there was no control group
in that study. In Rouse 2007, over 60% of women in both the
progesterone and placebo groups had side effects but there was no
significant difference between the two groups in risk of side effects,
and these appeared to be related to administration of injections.
Although data on side effects haven't been included from STOPPIT
2009 due to attrition, even when progesterone or placebo was
given vaginally, over 45% of women in both groups reported a
wide range of side effects ranging from bloating and nausea to
increased vaginal discharge. As many of the side effects associated
with progesterone use are similar to those of pregnancy (bloating,
fluid retention, breast tenderness, weight gain, nausea, headache
dizziness, drowsiness, depression and skin reactions), to elucidate

any differences reliably would require well-controlled and blinded
comparisons.

There was no clear difference in the risk of congenital
malformations between the two groups. Although data on long-
term follow-up of some children born to women recruited (Dalton
1962) have been reported, there is considerable potential for
bias due to large losses to follow-up. Less than half the children
were available for assessment at one year, and only 20% were
available at 16 years of age. Data at one year were collected by a
questionnaire administered either by a 'clinic doctor' or by a health
visitor. At 16 years, children were assessed by an interviewer in their
own homes. At age one year, it was reported that 92% of childrenin
the progesterone group were able to stand alone compared to 68%
of controls, and 62% were walking compared to 35% of controls.
There were no apparent differences between the two groups in
talking or teeth eruption. One boy in the progesterone group had
small testes, whilst in the control group two had undescended
testes and three had breast engorgement. Assessment at 16 years
of age did not appear to show any significant differences between
the two groups with regards to intelligence, perception, personality
or psychosexual identity, although these data must be interpreted
with caution due to the large losses to follow-up.

An additional limitation is that progesterone administration
requires frequent intramuscular injections. Its use in clinical
practice could only be justified if supported by clear evidence of
benefit, and adequate reassurance about safety, in both the short
and the long term, for both the child and the woman. Currently such
evidence is not available, and so progesterone should not be used
for prevention of pre-eclampsia and its complications outside of
clinical trials.

AUTHORS' CONCLUSIONS

Implications for practice

There is insufficient evidence to recommend progesterone for
prevention of pre-eclampsia and its complications. Progesterone
should therefore not be used for this purpose in clinical practice at
present.

Implications for research

As new and plausible hypotheses have emerged, further trials
of progesterone specifically to prevent pre-eclampsia may be
justified. As there is a resurgence of interest in progesterone for
prevention of preterm birth, those planning trials to evaluate
progesterone for women at risk of preterm birth should ensure that
pre-eclampsia is one of the outcomes reported.
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Methods

Randomisation: women allocated 'at random' to 2 groups. No further information.

Allocation concealment: 'numbered envelope system'. No further information.
Follow up: 22/150 (15%) excluded from analysis: 14 from progesterone arm (3 raised BP at booking, 2
withdrew booking, 1 abortion, 8 opted out), and 8 from control arm (3 raised BP at booking, 3 withdrew

booking, 1 abortion, 1 opted out).

Blinding: participant and caregiver not blinded, and blinding of outcome assessment not reported.

Participants

128 women between 16-28 weeks' gestation with 2 or more 'toxaemic symptoms' (nausea, vomit-

ing, lethargy, backache, headache, vertigo, fainting, cramp, or paraesthesia), blood pressure < 140/90

mmHg and no albuminuria.

Interventions

Progesterone: 100 mg IM daily or on alternate days for 1 week. On subsequent visits, dose and frequen-
cy of injection adjusted depending on symptoms (range 300 mg daily to 50 mg on alternate days). Prog-
esterone stopped if symptoms disappeared (in one-third of the participants, before 34 weeks) or when

labour started.

Control: simple medication to relieve symptoms based on individual needs: such as alkalis, analgesics,

sedatives, antihistamines. Administered as mixtures, tablets, capsules, or powders.

Outcomes Woman: PE (BP > 140/90 mmHg + either oedema or albuminuria after 28 weeks); side effects in proges-
terone group only.
Baby: stillbirth or neonatal death.
Notes 385 women interviewed, 150 eligible and agreed to recruitment.
Progesterone for preventing pre-eclampsia and its complications (Review) 12

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://doi.org/10.1002%2F14651858.CD005943.pub2

= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Dalton 1962 (continued)

Definition of PE included oedema, so these data likely to be overestimated (2 in progesterone arm vs
7 in control arm). Numbers with proteinuria (1 vs 5) likely to be better estimate of PE, and used for re-
view.

Child development at age 1 year; intelligence and personality at 16 years of age reported. Data exclud-
ed due to large losses to follow up (54% at 1 year and 80% at 16 years).

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Inadequate information for assessment.

tion (selection bias)

Allocation concealment Unclear risk Inadequate information for assessment.

(selection bias)

Blinding (performance High risk Participants and personnel not blinded.

bias and detection bias)

All outcomes

Incomplete outcome data  Unclear risk Attrition 15% but appears to be balanced across groups.

(attrition bias)

All outcomes

Selective reporting (re- High risk No data on serious maternal morbidity. Side effects reported for progesterone

porting bias) group only.

Other bias High risk Although long-term follow up attempted, large losses to follow-up.
Hauth 1983

Methods Randomisation: women 'randomised' to either of 2 treatments.

Allocation concealment: no information.
Follow up: complete (A).
Blinding: double blind.

Participants

168 women between 16-20 weeks' gestation on active duty in the USA Air Force.

Interventions

Progesterone: 17 alpha-hydroxyprogesterone caproate 1000 mg IM weekly up to 36 completed weeks.
Control: placebo with castor oil, benzyl benzoate, and benzyl alcohol IM weekly.

Outcomes Woman: PIH (not defined); post-term pregnancy.
Baby: perinatal death (if BW >/=500 g, stillbirth or neonatal death in first 28 days); preterm birth (not
defined); SGA (not defined); BW <2500 g; major congenital defects (not defined).

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Inadequate information for assessment.

tion (selection bias)
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Hauth 1983 (continued)

Allocation concealment Unclear risk No information available.
(selection bias)
Blinding (performance Low risk Use of placebo, 'double blind".
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk No attrition.
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk No information on serious maternal morbidity.
porting bias)
Other bias High risk Outcome PIH not defined.
Rouse 2007
Methods Randomisation: urn method, centrally stratified by clinical centre.

Allocation concealment: boxes, no other information.
Follow up: 6/661 (0.9%) lost to follow-up (2 in progesterone group, 4 in placebo group).
Blinding: placebo controlled, blinding of participants, caregivers, and research personnel.

Participants

655 women between 16-20+3 weeks' gestation with twin pregnancy.

Excluded: serious fetal anomaly, fetal death before 12 weeks, monoamniotic placenta, suspected twin-
twin transfusion syndrome, planned progesterone treatment after 16 weeks or cervical cerclage, major
uterine anomaly, chronic medical disease

Interventions

Progesterone: 17 alpha-hydroxyprogesterone caproate 250 mg IM injections weekly.
Control: identical placebo (castor oil) IM injections weekly.

Duration of treatment in both groups - weekly up to 34+6 weeks, or until delivery (whichever first).

Outcomes Woman: tocolytic therapy; cerclage placement; hypertensive disorder (gestational hypertension or pre-
eclampsia); chorioamnionitis; caesarean delivery; side-effects in progesterone group only.
Baby: composite delivery or fetal death before 35 weeks' gestation (primary outcome); time to fetal
death or delivery; composite of serious adverse fetal or neonatal outcomes (retinopathy of prematuri-
ty, RDS, sepsis, stage 2/3 NEC, bronchopulmonary dysplasia, grade 3/4 IVH, periventricular leukomala-
cia); birthweight; major malformation; Apgar score; patent ductus arteriosus; mechanical ventilation;
pneumonia; seizures.

Notes Compliance 94.5% in progesterone group and 95% in placebo group.
Women recruited from 14 sites in the USA, between April 2004 and February 2006.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Adequate. Urn randomisation, stratified by clinical centre.

tion (selection bias)

Allocation concealment Unclear risk Unclear. Treatment and placebo packaged according to the randomisation se-

(selection bias) quence, but no further information.
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Rouse 2007 (Continued)

Blinding (performance
bias and detection bias)
All outcomes

Low risk Adequate.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Few losses to follow-up (6/661), balanced in both groups.

Selective reporting (re-
porting bias)

Low risk Yes.

Other bias

Low risk No ICC available from published data.

STOPPIT 2009

Methods

Randomisation: permuted blocks of mixed sizes with minimisation.

Allocation concealment: telephone randomisation, packs in sealed opaque coverings in pharmacy.
Follow up: 6/500 (1.2%) lost to follow-up (3 in progesterone group, 3 in placebo group).

Blinding: placebo controlled, blinding of participant and personnel.

Participants

494 women at 24 weeks' gestation with twin pregnancy; gestation and chorionicity confirmed by scan
before 20 weeks.

Excluded: fetal abnormality, contra-indication to progesterone, planned cervical suture, planned deliv-
ery before 34 weeks, twin-twin transfusion syndrome.

Interventions

Progesterone: progesterone gel inserted vaginally 90 mg daily from 24 weeks for 10 weeks.
Control: placebo gel vaginally daily from 24 weeks for 10 weeks.

Outcomes Woman: gestation at delivery, method of delivery; duration of stages of labour; duration of hospital
stay; persistent maternal disability; life threatening complication; maternal mortality; hypertensive dis-
order (gestational hypertension and pre-eclampsia); chorioamnionitis; side effects; maternal satisfac-
tion.

Baby: composite delivery or fetal death before 34 weeks' gestation (primary outcome); admission to
NICU; duration of stay in NICU; intrauterine death; neonatal death; congenital anomaly.

Notes Recruitment in 9 UK hospitals.

Compliance: 287/494 (58%) women returned diaries indicating they had taken 80% or more of their
medication. Remainder either did not return diaries or stopped early because they had a preterm birth,
because they were told to stop, or because they did not comply with treatment.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Adequate. Permuted blocks of randomly mixed sizes, with minimisation based

tion (selection bias) on chorionicity and hospital.

Allocation concealment Low risk Adequate. Telephone randomisation, packs in sealed opaque coverings and

(selection bias) kept in pharmacy.

Blinding (performance Low risk Adequate.

bias and detection bias)

All outcomes
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Incomplete outcome data  Low risk Few losses to follow-up (6/500), and balanced in both groups.

(attrition bias)
All outcomes

Selective reporting (re- Low risk Yes.
porting bias)

Other bias Low risk Yes.

BP: blood pressure

BW: birthweight

ICC: intracluster correlation co-efficient
IM: intramuscular

IVH: intraventricular haemorrhage
NEC: necrotising enterocolitis

NICU: neonatal intensive care unit

PE: pre-eclampsia

PIH: pregnancy-induced hypertension
SGA: small-for-gestational age

VS: versus

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Dalton 1976

Not a randomised trial.

Methods: cohort study.

Participants: 65 children of women who had received progesterone during pregnancy, 71 children
of women with normal pregnancies (next born in birth register), and 25 children of women with
pre-eclampsia (next born in birth register).

Intervention: progesterone injections at least 50 mg per week IM in mothers for relief of symp-
toms.

Outcomes: educational attainments of children at 17-20 years of age.

El-Zibdeh 2005

Quasi-randomised trial.

Methods: allocation to treatment group according to the day of week.

Participants: 180 women < 35 years of age with at least 3 consecutive miscarriages of unknown ae-
tiology.

Interventions: 3-arm trial: dydrogesterone 10 mg bd orally versus hCG 5000 IU IM every 4 days ver-
sus no intervention.

Outcomes: miscarriage, perinatal death, APH, preterm labour, IUGR, pre-eclampsia, congenital
malformations, fetal distress, caesarean section, PPH.

Hartikainen 1980

Data on PIH not reported in a format that can be used in the review.

Methods: 2 groups, double blind, placebo controlled study.

Participants: 77 women with twin pregnancy between 28-33 weeks' gestation.

Interventions: 17 alpha-hydroxyprogesterone caproate 250 mg weekly IM from 28-37 weeks versus
placebo.

Outcomes: duration of pregnancy, preterm birth, I0L for PIH or cholestasis, perinatal mortality,
birthweight, neonatal complications.

Sammour 1975

Not a randomised trial. Women with established pre-eclampsia.

Methods: observational study.
Participants: 40 women with pre-eclampsia (cases) and 10 normal pregnant women (controls).

Progesterone for preventing pre-eclampsia and its complications (Review)
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Study

Reason for exclusion

Intervention: progesterone injections, 200 mg daily for up to 6 weeks.
Outcomes: changes in blood pressure, proteinuria, urinary output, weight, oedema, and biochemi-
cal outcomes.

Sammour 1982

Not a randomised trial. Women with established pre-eclampsia.

Methods: observational study.

Participants: women with severe pre-eclampsia (cases) and normal pregnant women (controls).
Intervention: progesterone injections 600 mg daily for 1-6 weeks.

Outcomes: changes in blood pressure, proteinuria, urinary output, weight, oedema, and biochemi-
cal outcomes.

APH: antepartum haemorrhage
bd: twice a day

IM: intramuscular

I0L: induction of labour

IU: international units

IUGR: intrauterine growth restriction
PIH: pregnancy-induced hypertension

PPH: postpartum haemorrhage

Characteristics of ongoing studies [ordered by study ID]

Nassar 2008

Trial name or title

Prevention of preterm delivery in twin pregnancies by 17 alpha-hydroxyprogesterone caproate.

Methods

Randomised, double blind trial.

Participants

Viable twin pregnancy, current pregnancy between 16 weeks and 20 weeks of gestation.

Interventions

17-alpha Hydroxyprogesterone Caproate 250 mg IM weekly or castor oil weekly IM injections.

Outcomes

Primary
Frequency of delivery prior to completed 37 weeks of gestation (259 days).

Secondary
Delivery before 35 weeks of gestation, delivery before 32 weeks of gestation, admission during cur-
rent pregnancy for preterm labour.

Need for tocolytic therapy in current pregnancy, need for corticosteroids to enhance fetal lung ma-
turity, route of delivery.

Obstetrical complications (antepartum and intrapartum) of pregnancy, indicated preterm deliver-
ies, neonatal outcome variables (birthweight <2500 grams.

Birthweight < 1500 grams, fetal death, antepartum or intrapartum, neonatal intensive care unit ad-
missions, respiratory distress syndrome.

Starting date

October 2006.

Contact information

Anwar H Nassar, MD, +961-1-340460 ext 5607, an21@aub.edu.lb

Notes

NCT00141908

Study is close to completing recruitment - personal communication with trialists, September 2010.
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Uckele 2010

Trial name or title

Oral progesterone and low-dose aspirin in the prevention of pre-eclampsia.

Methods

Randomised double blind trial.

Participants

Pregnant women between 18 and 45 years with a previous history of pre-eclampsia in the preced-

ing pregnancy.

Interventions

Aspirin and progesterone versus aspirin and placebo.

Outcomes

Pre-eclampsia.

Starting date

July 2008.

Contact information

John.Uckele@beaumont.edu, Evie.Russell@beaumont.edu (Michigan, USA)

Notes

IM: intramuscular

DATA AND ANALYSES

Comparison 1. Progesterone versus placebo/no treatment

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Pre-eclampsia 3 1277 Risk Ratio (M-H, Fixed, 95% Cl) 1.25[0.95, 1.63]
2 Pregnancy-induced hyper- 1 168 Risk Ratio (M-H, Fixed, 95% CI) 0.92[0.42,2.01]
tension

3 Eclampsia 1 494 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]

4 Maternal death 1 494 Risk Ratio (M-H, Fixed, 95% Cl) 0.0[0.0,0.0]

5 Caesarean section 2 1146 Risk Ratio (M-H, Fixed, 95% Cl) 0.96 [0.88, 1.05]
6 Prolonged maternal hospital 1 494 Risk Ratio (M-H, Fixed, 95% Cl) 1.21[0.93,1.56]
stay

7 Any side effects 1 646 Risk Ratio (M-H, Fixed, 95% CI) 1.02[0.91,1.15]
8 Side effects leading to dis- 1 646 Risk Ratio (M-H, Fixed, 95% Cl) 2.04[0.19, 22.36]
continuation of therapy

9 Fetal or neonatal death 4 Risk Ratio (Fixed, 95% Cl) 1.34[0.78,2.31]
10 Preterm birth 3 Risk Ratio (M-H, Fixed, 95% Cl) Subtotals only
10.1 Preterm birth < 37 weeks 3 1313 Risk Ratio (M-H, Fixed, 95% Cl) 1.01[0.93,1.10]
10.2 Preterm birth <34 weeks 1 490 Risk Ratio (M-H, Fixed, 95% CI) 1.28[0.91,1.79]

Progesterone for preventing pre-eclampsia and its complications (Review)
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Outcome or subgroup title

No. of studies

No. of partici-

Statistical method

Effect size

Risk Ratio (M-H, Fixed, 95% CI)

1.16[0.82, 1.66]

Risk Ratio (M-H, Fixed, 95% Cl)

1.32[0.75, 2.32]

pants
10.3 Preterm birth <32 weeks 1 655
10.4 Preterm birth <28 weeks 1 655
11 Small-for-gestational-age 1 168

baby

Risk Ratio (M-H, Fixed, 95% Cl)

0.83[0.19, 3.57]

12 Serious neonatal morbidity 1 Risk Ratio (Fixed, 95% Cl) Subtotals only
12.1 Respiratory distress syn- 1 Risk Ratio (Fixed, 95% Cl) 1.13[0.78, 1.63]
drome

12.2 Sepsis 1 Risk Ratio (Fixed, 95% Cl) 0.95[0.45, 1.99]
12.3 Necrotising enterocolitis 1 Risk Ratio (Fixed, 95% Cl) 0.77[0.10, 5.92]
12.4 Bronchopulmonary dys- 1 Risk Ratio (Fixed, 95% Cl) 1.15[0.47,2.77]
plasia

12.5 Intraventricular haemor- 1 Risk Ratio (Fixed, 95% Cl) 1.20[0.27,5.27]
rhage

12.6 Periventricular leukoma- 1 Risk Ratio (Fixed, 95% Cl) 0.85[0.17, 4.30]
lacia

12.7 Seizures 1 Risk Ratio (Fixed, 95% Cl) 1.03[0.19, 5.55]
12.8 Mechanical ventilation 1 Risk Ratio (Fixed, 95% Cl) 0.93[0.61, 1.41]
13 Admission to neonatal in- 1 Risk Ratio (Fixed, 95% Cl) 1.06[0.83,1.35]
tensive care unit

14 Apgar score at 5 minutes<7 1 Risk Ratio (Fixed, 95% Cl) 0.84[0.43, 1.65]
15 Congenital malformations 2 Risk Ratio (Fixed, 95% Cl) Subtotals only
15.1 Patent ductus arteriosus 1 Risk Ratio (Fixed, 95% Cl) 0.60[0.27, 1.30]
15.2 Any major congenital mal- 2 Risk Ratio (Fixed, 95% Cl) 1.19[0.31,4.52]

formations

Analysis 1.1. Comparison 1 Progesterone versus placebo/no treatment, Outcome 1 Pre-eclampsia.

Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dalton 1962 1/62 5/66 —0—’— 5.95% 0.21[0.03,1.77]
Rouse 2007 66/325 55/330 ' 67.03% 1.22[0.88,1.68]
STOPPIT 2009 34/247 22/247 *—-— 27.02% 1.55[0.93,2.56]
Total (95% Cl) 634 643 P 100% 1.25[0.95,1.63]

Favours progesterone  0-01

100 Favours control

Progesterone for preventing pre-eclampsia and its complications (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

19



Trusted evidence.
Informed decisions.

= 3 Cochrane
st g Library

Better health. Cochrane Database of Systematic Reviews
Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Total events: 101 (Progesterone), 82 (Control)
Heterogeneity: Tau?=0; Chi*=3.38, df=2(P=0.18); 1°=40.88%
Test for overall effect: Z=1.61(P=0.11)
Favours progesterone  0.01 0.1 1 10 100 Favours control

Analysis 1.2. Comparison 1 Progesterone versus placebo/
no treatment, Outcome 2 Pregnancy-induced hypertension.

Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Hauth 1983 10/80 12/88 B 100% 0.92[0.42,2.01]
Total (95% CI) 80 88 ¢ 100% 0.92[0.42,2.01]
Total events: 10 (Progesterone), 12 (Control) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.22(P=0.83) ‘

Favours progesterone 01 02 05 1 2 10 Favours control

Analysis 1.3. Comparison 1 Progesterone versus placebo/no treatment, Outcome 3 Eclampsia.

Study or subgroup Progeste rone Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
STOPPIT 2009 0/247 0/247 Not estimable
Total (95% Cl) 247 247 Not estimable
Total events: 0 ( Progeste rone ), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Favours experimental ~ 0-01 0.1 1 10 100 Favours control

Analysis 1.4. Comparison 1 Progesterone versus placebo/no treatment, Outcome 4 Maternal death.

Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
STOPPIT 2009 0/247 0/247 Not estimable
Total (95% Cl) 247 247 Not estimable
Total events: 0 (Progesterone), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Favours experimental 001 0.1 1 10 100 Favours control
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Analysis 1.5. Comparison 1 Progesterone versus placebo/no treatment, Outcome 5 Caesarean section.

Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Rouse 2007 200/324 204/328 * 55.74% 0.99[0.88,1.12]
STOPPIT 2009 148/247 161/247 # 44.26% 0.92[0.8,1.05]
Total (95% Cl) 571 575 * 100% 0.96[0.88,1.05]
Total events: 348 (Progesterone), 365 (Control) ‘

Heterogeneity: Tau?=0; Chi*=0.68, df=1(P=0.41); 1>=0% ‘

Test for overall effect: Z=0.88(P=0.38) ‘

Favours experimental 001 0.1 1 10 100 Favours control

Analysis 1.6. Comparison 1 Progesterone versus placebo/
no treatment, Outcome 6 Prolonged maternal hospital stay.

Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

STOPPIT 2009 87/247 72/247 +| 100% 1.21[0.93,1.56]
Total (95% Cl) 247 247 p 100% 1.21[0.93,1.56]
Total events: 87 (Progesterone), 72 (Control) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=1.44(P=0.15) ‘

Favours experimental ~ 0-01 0.1 1 10 100 Favours control

Analysis 1.7. Comparison 1 Progesterone versus placebo/no treatment, Outcome 7 Any side effects.

Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Rouse 2007 211/320 210/326 . 100% 1.02[0.91,1.15]
Total (95% Cl) 320 326 * 100% 1.02[0.91,1.15]
Total events: 211 (Progesterone), 210 (Control) ‘

Heterogeneity: Not applicable ‘

Test for overall effect: Z=0.41(P=0.69) ‘

Favours experimental ~ 0-01 0.1 1 10 100 Favours control

Analysis 1.8. Comparison 1 Progesterone versus placebo/no treatment,
Outcome 8 Side effects leading to discontinuation of therapy.

Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rouse 2007 2/320 1/326 B 100% 2.04[0.19,22.36]

Total (95% C1) 320 326 e — 100%

Total events: 2 (Progesterone), 1 (Control)

2.04[0.19,22.36]

Favours experimental 001 0.1 1 10 100 Favours control
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Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Heterogeneity: Not applicable
Test for overall effect: Z=0.58(P=0.56)

Favours experimental 001 0.1 1 10 100 Favours control

Analysis 1.9. Comparison 1 Progesterone versus placebo/no treatment, Outcome 9 Fetal or neonatal death.

Study or subgroup Proges- Control log[Risk Risk Ratio Weight Risk Ratio

terone Ratio]

N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Dalton 1962 62 66 -1(1.141) —_— 5.92% 0.35[0.04,3.32]
Hauth 1983 80 88 0.1(0.802) e e— 12% 1.1[0.23,5.29]
Rouse 2007 650 660 0.5 (0.366) - 57.44% 1.57[0.77,3.22]
STOPPIT 2009 494 494 0.3(0.559) — T 24.64% 1.4[0.47,4.19]
Total (95% CI) S 100% 1.34[0.78,2.31]
Heterogeneity: Tau?=0; Chi*=1.61, df=3(P=0.66); 1>=0%
Test for overall effect: Z=1.05(P=0.29)

Favours experimental ~ 0.01 0.1 1 10 100 Favours control

Analysis 1.10. Comparison 1 Progesterone versus placebo/no treatment, Outcome 10 Preterm birth.

Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.10.1 Preterm birth <37 weeks
Hauth 1983 5/80 5/88 —_— 1.25% 1.1[0.33,3.66]
Rouse 2007 226/325 232/330 | 60.59% 0.99[0.89,1.09]
STOPPIT 2009 151/245 145/245 i 38.16% 1.04[0.9,1.2]
Subtotal (95% ClI) 650 663 100% 1.01[0.93,1.1]

Total events: 382 (Progesterone), 382 (Control)
Heterogeneity: Tau?=0; Chi*=0.36, df=2(P=0.83); 1>=0%
Test for overall effect: Z=0.24(P=0.81)

1.10.2 Preterm birth < 34 weeks

STOPPIT 2009 60/245 47/245 . 100% 1.28[0.91,1.79]
Subtotal (95% CI) 245 245 P 100% 1.28[0.91,1.79]
Total events: 60 (Progesterone), 47 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=1.42(P=0.16)
1.10.3 Preterm birth < 32 weeks
Rouse 2007 55/325 48/330 . 100% 1.16[0.82,1.66]
Subtotal (95% CI) 325 330 P 100% 1.16[0.82,1.66]
Total events: 55 (Progesterone), 48 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.83(P=0.4)
1.10.4 Preterm birth < 28 weeks
Favours experimental ~ 0-01 0.1 1 10 100 Favours control
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Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rouse 2007 26/325 20/330 . 100% 1.32[0.75,2.32]
Subtotal (95% Cl) 325 330 % 100% 1.32[0.75,2.32]
Total events: 26 (Progesterone), 20 (Control) ‘
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.97(P=0.33) ‘
Favours experimental 001 0.1 1 10 100 Favours control
Analysis 1.11. Comparison 1 Progesterone versus placebo/
no treatment, Outcome 11 Small-for-gestational-age baby.
Study or subgroup Progesterone Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hauth 1983 3/80 4/88 N 100% 0.83[0.19,3.57]

Total (95% Cl) 80 88 ¢ 100%

Total events: 3 (Progesterone), 4 (Control)

Heterogeneity: Not applicable

0.83[0.19,3.57]

Test for overall effect: Z=0.26(P=0.8) ‘
1

Favours progesterone 01 02 0.5 2 5 10 Favours control

Analysis 1.12. Comparison 1 Progesterone versus placebo/no treatment, Outcome 12 Serious neonatal morbidity.

Risk Ratio

IV, Fixed, 95% Cl

Study or subgroup Experi- Control log[Risk Risk Ratio Weight
mental Ratio]
N N (SE) 1V, Fixed, 95% CI
1.12.1 Respiratory distress syndrome ‘
Rouse 2007 632 648 0.1(0.187) . 100%
Subtotal (95% Cl) S 100%

Heterogeneity: Not applicable
Test for overall effect: Z=0.66(P=0.51)

1.12.2 Sepsis
Rouse 2007 632 648 -0.1(0.379) —.— 100%
Subtotal (95% CI) - 100%
Heterogeneity: Not applicable

Test for overall effect: Z=0.15(P=0.88)

1.12.3 Necrotising enterocolitis

Rouse 2007 632 648 -0.3(1.042) —.— 100%
Subtotal (95% CI) e 100%

Heterogeneity: Not applicable
Test for overall effect: Z=0.25(P=0.8)

1.12.4 Bronchopulmonary dysplasia
Rouse 2007 632 648 0.1(0.45) 100%

Heterogeneity: Not applicable

1.13[0.78,1.63]
1.13[0.78,1.63]

0.95[0.45,1.99]
0.95[0.45,1.99]

0.77[0.1,5.92]
0.77[0.1,5.92]

1.15[0.47,2.77]
1.15[0.47,2.77]

Subtotal (95% CI) * 100%
1

Favours experimental ~ 0-01 0.1

10 100 Favours control
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Study or subgroup Experi- Control log[Risk Risk Ratio Weight Risk Ratio

mental Ratio]

N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Test for overall effect: Z=0.3(P=0.76)
1.12.5 Intraventricular haemorrhage
Rouse 2007 632 648 0.2(0.757) —B— 100% 12[0.27,5.27]
Subtotal (95% CI) ‘ 100% 1.2[0.27,5.27]
Heterogeneity: Not applicable
Test for overall effect: Z=0.24(P=0.81)
1.12.6 Periventricular leukomalacia
Rouse 2007 632 648 -0.2(0.825) —B— 100% 0.85[0.17,4.3]
Subtotal (95% Cl) ‘ 100% 0.85[0.17,4.3]
Heterogeneity: Not applicable
Test for overall effect: Z=0.19(P=0.85)
1.12.7 Seizures
Rouse 2007 632 648 0(0.861) —B— 100% 1.03[0.19,5.55]
Subtotal (95% Cl) i 100% 1.03[0.19,5.55]
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.03(P=0.98)
1.12.8 Mechanical ventilation
Rouse 2007 632 648 -0.1(0.212) B 100% 0.93[0.61,1.41]
Subtotal (95% ClI) ‘ 100% 0.93[0.61,1.41]
Heterogeneity: Not applicable
Test for overall effect: Z=0.33(P=0.74)
Test for subgroup differences: Chi?=0.75, df=1 (P=1), I>=0%
Favours experimental ~ 0.01 0.1 1 10 100 Favours control
Analysis 1.13. Comparison 1 Progesterone versus placebo/no
treatment, Outcome 13 Admission to neonatal intensive care unit.

Study or subgroup Experi- Control log[Risk Risk Ratio Weight Risk Ratio

mental Ratio]

N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

STOPPIT 2009 494 494 0.1(0.124) -+ 100% 1.06(0.83,1.35]
Total (95% Cl) 100% 1.06[0.83,1.35]

Heterogeneity: Not applicable
Test for overall effect: Z=0.45(P=0.66)

Favours experimental ~ 0.01 0.1

|
I
\

10

100 Favours control
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Analysis 1.14. Comparison 1 Progesterone versus placebo/no treatment, Outcome 14 Apgar score at 5 minutes <7.

Study or subgroup Experi- Control log[Risk Risk Ratio Weight Risk Ratio
mental Ratio]
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Rouse 2007 632 648 -0.2(0.347) -.— 100% 0.84[0.43,1.65]
Total (95% CI) 100% 0.84[0.43,1.65]

Heterogeneity: Not applicable
Test for overall effect: Z=0.51(P=0.61)

T
\

0.01 0.1 10 100

Favours experimental

Favours control

Analysis 1.15. Comparison 1 Progesterone versus placebo/no treatment, Outcome 15 Congenital malformations.

Study or subgroup Experi- Control log[Risk Risk Ratio Weight Risk Ratio
mental Ratio]
N N (SE) 1V, Fixed, 95% CI IV, Fixed, 95% CI
1.15.1 Patent ductus arteriosus
Rouse 2007 632 648 -0.5(0.398) —.'— 100% 0.6[0.27,1.3]
Subtotal (95% Cl) - 100% 0.6[0.27,1.3]
Heterogeneity: Not applicable
Test for overall effect: Z=1.3(P=0.19)
1.15.2 Any major congenital malformations
Hauth 1983 80 88 0.5(0.9) —— 57.27% 1.65[0.28,9.62]
Rouse 2007 632 648 -0.3(1.042) —.-'— 42.73% 0.77[0.1,5.92]
Subtotal (95% CI) ‘ 100% 1.19[0.31,4.52]
Heterogeneity: Tau?=0; Chi*=0.31, df=1(P=0.58); 1>=0%
Test for overall effect: Z=0.26(P=0.8)
Test for subgroup differences: Chi*=0.77, df=1 (P=0.38), 1>=0%
Favours experimental ~ 0.01 0.1 1 10 100 Favours control
ADDITIONAL TABLES
Table 1. Data table: fetal or neonatal death
Study Progesterone Control Comments
Events Total Events Total
STOPPIT 2009 14 494 10 494 ICC=0.87
Rouse 2007 34 650 22 660 ICC=0.87
Hauth 1983 3 80 3 88
Dalton 1962 1 62 3 66
Total 52 1286 38 1308

ICC: intracluster correlation co-efficient
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Table 2. Data table: serious neonatal morbidity

Outcome Study Progesterone Control Comments
Events Total Events Total
Retinopathy of prematurity Rouse 2007 0 632 0 648 No events so RR not
estimable - study not
part of RevMan Analy-
sis.
Respiratory distress syn- Rouse 2007 96 632 87 648 ICC=0.87
drome
Sepsis Rouse 2007 24 632 26 648 ICC=0.87
Necrotising enterocolitis Rouse 2007 3 632 4 648 ICC=0.87
Bronchopulmonary dyspla-  Rouse 2007 19 632 17 648 ICC=0.87
sia
Intraventricular haemor- Rouse 2007 7 632 6 648 ICC=0.87
rhage
Periventricular leukomala- Rouse 2007 5 632 6 648 ICC=0.87
cia
Seizures Rouse 2007 5 632 5 648 ICC=0.87
Mechanical ventilation Rouse 2007 70 632 7 648 ICC=0.87
ICC: intracluster correlation co-efficient
Table 3. Data table: admission to neonatal intensive care unit
Study Progesterone Control Comments
Events Total Events Total
STOPPIT 2009 167 494 158 494 ICC=0.87
Total 167 494 158 494
ICC: intracluster correlation co-efficient
Table 4. Data table: Apgar score at five minutes less than seven
Study Progesterone Control Comments
Events Total Events Total
Rouse 2007 27 632 33 648 ICC=0.87
Total 27 632 33 648
Progesterone for preventing pre-eclampsia and its complications (Review) 26
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ICC: intracluster correlation co-efficient

Table 5. Data table: any congenital malformations

Study Progesterone Control Comments
Events Total Events Total
Hauth 1983 3 80 2 88
Rouse 2007 3 632 4 648 ICC=0.87
STOPPIT 2009 0 494 0 494 No events so RR not estimable - study

not part of RevMan Analysis.

Total 6 1206 6 1230

ICC: intracluster correlation co-efficient

Table 6. Data table: patent ductus arteriosus

Study Progesterone Control Comments
Events Total Events Total

Rouse 2007 18 632 31 648 ICC=0.87

Total 18 632 31 648

ICC: intracluster correlation co-efficient

Table 7. Data table: masculinisation of the female fetus

Study Progesterone Control Comments
Events Total Events Total
Dalton 1962 0 62 0 66 No events so RR not estimable - study not

part of RevMan Analysis.

Total 0 62 0 66

APPENDICES

Appendix 1. Search terms used in the metaRegister

The following terms were searched for separately and each set of search results was screened for relevant reports:

pre-eclampsia, pih, HELLP, eclampsia, toxemia, toxaemia
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Appendix 2. Additional search strategies

Authors searched CENTRAL (The Cochrane Library 2006, Issue 2), and EMBASE (1974 to August 2005) by combining the terms progestins,
progestogens, progestogen, progesterone, norethisterone, norethindrone, dydrogesterone, medroxyprogesterone, and levonorgestrel
with the CENTRAL and EMBASE search strategies listed in the generic protocol (Generic Protocol 05).

Appendix 3. Methods used to assess trials included in previous versions of this review

The following methods were used to assess Dalton 1962; Hauth 1983.

Selection of studies

Two review authors independently assessed potentially eligible studies for inclusion. Any differences in opinion were resolved by
discussion.

Assessment of study quality

Two review authors independently assessed the quality of each trial using the criteria outlined in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2005). Methods used for generation of the randomisation sequence are described for each trial, where
possible. Each study was assessed for quality of concealment of allocation, completeness of follow up, and blinding. If data were missing,
we attempted to contact trialists to provide further details.

(1) Allocation concealment

A quality score for concealment of allocation was assigned to each trial, using the following criteria:

(A) adequate concealment of allocation, such as telephone randomisation, consecutively numbered, sealed opaque envelopes;

(B) unclear whether concealment of allocation was adequate;

(C) inadequate concealment of allocation such as open random-number tables, sealed envelopes that were not numbered and opaque.

(2) Completeness of follow up

Completeness of follow up was assessed using the following criteria:

(A) less than 5% of participants excluded from analysis;

(B) 5% to 10% of participants excluded from analysis;

(C) more than 10% and up to and including 20% of participants excluded from analysis.

Studies were excluded if:

(1) more than 20% of participants were excluded from the analysis;

(2) more than 10% of participants were not analysed in their randomised groups and it was not possible to restore participants to the
correct group;

(3) more than 10% difference in loss of participants between groups.

Data were analysed based on the group to which the participants were randomised, regardless of whether they received the allocated
intervention or not. Where data were missing, clarification was sought from the authors.
(3) Blinding

Blinding was assessed using the following criteria:

1. blinding of participants (yes/no/unclear or unspecified);
2. blinding of caregiver (yes/no/unclear or unspecified);
3. blinding of outcome assessment (yes/no/unclear or unspecified).

Data extraction and data entry

Two review authors independently extracted data. We entered data onto the Review Manager software (RevMan 2003), and these were
double checked for accuracy.

Statistical analyses

We carried out statistical analyses using Review Manager (RevMan 2003). Results are presented as summary relative risk with 95%
confidence intervals. At present, only one trial is included, but when sufficient data become available, we will assess heterogeneity
between trials using the I statistic. In the absence of significant heterogeneity, we will pool results using a fixed-effect model. If substantial
heterogeneity is detected (1> more than 50%), we will explore possible causes and perform subgroup analyses for the main outcomes.
Heterogeneity that is not explained by subgroup analyses may be modelled using a random-effects analysis, if appropriate.
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Sensitivity analyses

We planned to do a sensitivity analysis to explore the effects of trial quality based on concealment of allocation, by excluding studies with
clearly inadequate allocation concealment (rated C). This analysis will be undertaken once sufficient data are available.

Subgroup analyses

Prespecified subgroup analyses for the main outcomes were based on the:

1. risk of women at trial entry: high, moderate, low, or undefined;
2. gestation at trial entry: at and before 20 weeks' gestation, or after 20 weeks' gestation.

These subgroup analyses will be conducted once sufficient data become available.

WHAT'S NEW

Date Event Description

31 January 2011 New search has been performed Search updated and four new studies found (11 citations). Two
studies added to included studies (Rouse 2007; STOPPIT 2009),
and two studies added to Ongoing studies (Nassar 2008; Uckele
2010). Conclusions not changed.

The methods of the review were also updated in line with the up-
dated methods for the Pregnancy and Childbirh Group.

HISTORY

Protocol first published: Issue 2, 2005
Review first published: Issue 4, 2006

Date Event Description

20 September 2008 Amended Converted to new review format.
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The protocol for this review was based on the Generic Protocol of interventions for preventing pre-eclampsia and its complications, which
was drafted by Shireen Meher and Lelia Duley, with contributions from the Prevention of Pre-eclampsia Review Authors. Shireen Meher
and Lelia Duley independently assessed trials for inclusion. Shireen Meher extracted and entered data into the Review Manager software
and Lelia Duley double checked them for accuracy.
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Medical Subject Headings (MeSH)
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